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Under Gradnate Anllnal Pattem Syllabns
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B"'f ~rm 11mf'!.'l.~.mRR
f'i I"'" 4im3IT -;j; fB,l <nJil4i 'f.&i'f; ~ 4 '<"\ "'" "

<Afro 3lUI<R ~ 6RT "i,jffl" mIT 'lO>l0 q\ <1""4101 m "i"'If~"

Syllabus For Degree (B.Se) Course
Subject - Botany

Year - 2017 Onwards

S.NG. Class Paper Title of the Paper I Marks Marks Total I Ye<lf
I Theory CCE Marks i

I
B.Se 1st Year Is' Diversity of Lower Plants 142.5 7.5 501 ' B.Se 1st Year lind Diversity of Higher Plants I 42.5 7.5 50 2017-18B.Se 1st Yp.ar PRACTICAL (Based on Paper' & 11) 502 B.Se lind Year Is' Structure Development & 42.5 i 7.5 50I

Reprod LJction of I ,I
Flowering Plants

2018-19 Ii B.Se lind Year lInd Plant Ecology Biodiversity 42.5 7.5 150 ,
I~nd Phytogeography , ,,
,B.Se lind Year PRACTICAL (Based on Paper J & II) 50 ,,Piant Physiology & 42.5 7.5 50 ,3 B.Se BIrd Year 1st

I
,

Biochemistry
i 2019-20i B.Se IJJrdYear lind Cell Biolog~' Genetics & 42.5 7.5 150

IiBiotechnology , iI B.SeIIlrd Year . PRACTICAL ( Based on Paper I & II) I 50 ,

I
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Department ofHigber Edueation, Gov!. of M.P.
Under Graduate Annual Pattern Syllabus

As recommended by Central Board of Studies and approved by tbe Governor of M.P.

"""l fuffr f<l"'lT'T '10];10m<A
Fmi'P ",a113i1q; full 'llftq;- %frr 3':rflR 41C\""'~

~ ='A ~ m" 3;:J'IifuoWIT '10110 <f; <I""""" m 3/j""~d
~ 201]-18

Class /'Plffi

Paper /llFl 'f'1
Subjeet/~
Title of Subjeet Group'
~~'I'T~
Compulsory /31f.'l<mf
Max. Marks 3/Ri<t>d'l

B.Se. WJlj qef
Firs t!JI>llJ
Botany
Diversity of Lower Plants
f.M W>\'t <f; 'lR'if qfr f<lro", dI
. Compulsory
42.5+7.5 = 50

Pa rtieula rs/fi\qx"1

Unit-} Viruses and Prokaryotes : Characteristics of Viruses, general account ofTJ\1V
and T4 bacteriophage. Bacterial structure, nutrition, reproduction and economic
importance. General account of Mycoplasma. Cynohacteria and Actinomycetes.

1I1<ffil'1~ lllqiR41c : ~3iI <f; XlI'II""0le'fUT. a~"q"1 ~ -eT <$ ~f<leR1l1"'''' 'I'T XlI'11"'1
~ I cfIq,':J qfr "Xi''1' ~. ll'iT'R ~<i~ lJWf. "'ll<t>1'<'11,"".<mAl ~i£IRlll ~
q,,>8~f1"li;~_')\Jicpr fiJlil~~O'f I

Unit-2 Algae; General characters, classification and economic importance. Important
features and life history of Chlorophyceae-Volvox, Oedogonium,
Charophyceae-Chani, Xanthophyceae, Vaucheria. Phaeophyceae-Ectocarpus.
Rhodophyceae--Polys iphon ia.

~ : *'m:iI q; """"" 0laJU1. q'ff"""1 ~ ~ lJWf I ~ 0laJU1. ~ ofr'R <!<p:
' ~ ff" -, 'f.'I '- .•... ' ~Aq(>{l'i:Cblll ff q!(T'Cl1Cffi, \t"sll n £It], enl{I Lf.IIttffi cnm, V, ~ /4) Itift! C11\3ilNlIl

fq,Q1Cf)lttt1l C?cre.'CfJI4'f., xl'SlLf.llllff) q)J)flJ~lj)'If.'lLlII

Unit-3 Fungi: General characters, classification and economic importance. Important
features and life history of Oomycetes-Albugo, Zygomycetes : Mucor,
Ascomycetes : Yeast, Peziza. Basidiomycetes : Puccinia, Deuteromycetes : I
Alternaria. General account of Lichens.

q;qq;- : q;qgif <i; 'iI'i,",1 0laJU1 'lei q,ft"""1 ~ 3!Tf't<I;lJWf I >rp:;r 0l&JUJ1 ~ ofr'R ,Ri$IXl
i/iJ 3lU1ZR: G~I, R1clvr- ~""'" 1\ ~-"!.'R I
'IW>'i~-~. Q0iI,,,,,. ~Rl<fI"'llR1<!)", qiR1lf.'1,,,. ",'{e')"'QR1cl0i--31I""~RllI,OJI,qi"Ri/iJ XlI~,,,,,~ I

Unit-4 Bryophyta: General Characters and Classification, study of morphology,
anatomy and reproduction .of Hepaticopsid~; Riccio, Marchantia;
Anthocerotopsida: AnthoceroSI Bryopsida: Polytrichum.'\.-:~Q~q;~~: 'iJI'il"" 0!e'fUT 1f't q'ft,"'"I, ~ <ll1<t>IRqi),3li<ifup

'"''''' "" RfiffiQI "IXiI\(""lll. 1f<11flh)c'I~," ,,"'I1R1><1fJ:. .
"-/ W r. .ilo"") ~ =-eA ",'}'" ".' ~ ....-L.n....... ':< l". "" .::..-.:;-
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,

I Uaii-5 Pteridophyta: Important characters and Classification. Stelar. organization .• , ...;
Morphology and anatomy of Rhynia. Structure; anatomy and reproduction in
Lycopodium. Selaginella, Equisetum and Marsilea.

eR,,)q;I~cl: lPJ"l <'lSfUlT[fi"'~"""I I ~ ~. ~ q\l <mp:l T[fi~ "'~'il I I
" ''" " ." ...(>j1~CfiJqlf,g[j'i, ffi ,,"1 Rr1"h"lI, ~FfcnRie:J1 ~ 4=J1-<'ffifc>1111cB1 ~ "ff!!H 3l~ fi'hj"il ~ ~ I

,

Suggested Books:
1. G.M. Smith 1971 Cryptogamic Botany. Vol - I Algae & Fungi Tala McGrraw Hill

pub. Co. New Delhi.
2. G.M. Smith 1971 Cryptogamic Botany. Vol - II Bryophytes & pteridophy1es. Tara

McGrraw Hiil pub. Co. New Delhi.
3. a.p. Sharma, 1992: Text book ofthallophyta McGrraw Hill pub. Co,
4. a.p. Sharma, 1990. Text book ofPteridophyta Mcmillan indai Ltd.
5. P.D. Shanna, 1991. The Fungi. Rastogi & co. Meerut.
6. H.C. Dubey, 1990. An introducation of Fungi. Vikas pub. House pvt. Ltd,
7, P. Puri, 1980. Bryophyta Atma ram & sons, Delhi.
8. A. Clifton, 1995. Introduction to the Bacteria. Mcgrew Hillpub. Co. New delhi.,

J~rj X~;t.~~\'~~'7~-l"'" C~~~~~ ~.\,:>
117m~o~"(ta0 '-'w -I,\-1'" j! ([)L .M-I £krr-> )QJ.fII. (~1JJn's) ,:/-,0'
~ <1 "r (i:::> "-' So

l}d--'~~i1- tt3\ 'i IIt
C J)~5, S frnY»b/tYfO) lSt.! '"" '" ,..,.,'''' .(i)
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CI:1SS/q;-jffi
Po per /lI'R "Q?l
Subjeet;f<l>nl
Title of Subject Group
f<l>nl"'lJi w. ~
Com puis 0 ry / 3lfo'r<rrzl
Max. Marks ..?~~(hd~

Department of Higher E!lueation, Govt. of M.P.
Under Graduate Annual Pattern Syllabus

- As i'eeol11mended by Central Board of Studies and approved by the Governor of M.P.
""" finm ftl>rpr"!Ollo m

hid Cfj ~ ~ ~ ~ t:f<Gftl 3r:rmx q Iq4w&:l
~ 3l'2flR """'" m 31j,iI~m = "!OllO <i> """4'''' m 31j'l1Rd

~ ~ 2017-18

B.Se. \1>;'1 'l'I
Seeond~
Botany
Diversity of Higher Plants
i3'i'if 1lJGtif <FTtil f<i" in
Compulsory
42.S+7.5 = SO

Un it-I

Unit-IV

Unit-HI

Unit-II
I

.
Particulars!~q'(ol

Gymnosperm : Geneml characters and Classification of Gymnosperms. I
Heterospory and Origin of Seed Habit. Diversity of GYIl1JlOSpenns.Geological
Time Scale and Fossilization. Fossil Gymnosperms: Lyginopteris and
Williamsonia.

a:I'1l<J:m",,~\Jfl : 3F11~'fl4'lfVn:i'i m 'fillilOX:: BefUT ~ cpf1ch'i:ur, fctGli4'kil'jql(11 ~ ~ ~ Cf5T

"'\'T'!. 31"'~\1<11f0J'l1 <tl w~. 'l: a$1if'l", Wfll ~ ~ vj)q,,,,"q.,. 31"'~\1<11vj)
GflCjJ~+i ; <1liFJ1I..{J'C1RfI ~ Rl~lFifjl~lIfI

Gymnosperm: Morphology, Anatomy, Reproduction and life cycle Of eyeas'llPinus and Ephedra.

3l.
1f1ct14)vf'r 311<$IR<t>l, &RlfTcfj ~~il'il, ~ q~ ~-i?w: t11~4Jft, ~, vet

~I

Taxonomy: Origin and Evolution of Angiosperms: Principles and rules of
Botanical Nomenclature, Museum, Herbarium and Botanical Gardens;
Classification of Angiospenns: Bentham and Hooker, and Modern trends in
Taxonomy including Molecular taxonomy. APG lV System.

~ : 311~i14',R"," "" "'\'T'! ~ fu<l;-rnI ~ .""""" <i>~ "" f.iwr. <1"5''''')
8,~R~'l ~ '11'1'itlfd", imR. 3111<1<1181'11w. q'~""" : ..r-"'l'l a'lT S'R <FTq",Ri I 'Jiif<F!
if '" 0 ~ 3110, f<i'" ~. 1,"ft;:;ft IV tr.Efil1
Taxonomy : Terminology for plant description In semi-technical language:
Diagnostic characteristics and Economic lmportance of Families _
Ranunculaceae, Brassicaceae, Malvaceae, RUlaceae, Fabaceae, and Apiaceae.

~ : tj]Uf <i>'1,.,'itlfdq;- ~ <tl ",<I "d'l1lft "",,"<41/ ~.,.,,,,8fll ~,ft<i>fll 'lI&';lffl
~. ~ ~ ~fij~<fr~ <i; fi1~rfZ<'fefUI ~ ~ "lWf1 o. • •

Unit- V Tnxonomy: Diagnostic characteristies & Economic lmportance to Families _
Rubiaceae~ Asteraceae, Apocynaceae, Solanaceae: Lamiaceae, Euphorbiaceae,

~ ~ ' Liliaceae, and Poa"e"e .. - '. ,.,\.,.A If~h ~ :fi1~;;;~~~~~~' 'J181fll. 8fii~fll. i'l;"~~"J.~rc,~fll "" <I"" I
Nt,"1I?Q(j;()h) ~ _d>1'f~._ f ~,,~. ~~ (l....,'Cl,.-, !17k'/I~ ~0.-'A.'''n';
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" SUGGESTED READINGS :_
• Agarwal, S.B. 2007. Unified Botany, Shivlal Agarwal & Company Indore. r

~ Bhatnagar, S.P. and Moitra )996. Gymnosperms. New Age International Lim.ited,
New Delhi. . .

o Davis. P.H. and Heywood, V.H. 1963, Principles ot Angiosperm taxonomy. Oliver
and Boyd, London.

o Gangulee, H.C. & kar, A.K. 2006. College Botany Voll. III, New Central Book
Agency (P) Ltd. Kolkata, 700009.

o Heywood, V.H. and Moore, D.M. (eds) 1984. Current concepts in plant taxonomy.
Academic press London.

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

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

o Kaushik, M.P. 2003. Modem Textbook of Botany, Prakash Publication Muzaffer
Nagar D.P. '

• Mukherjee, S.K. 2006. College Botany Vol I. II, New Central Book Agency (P) Ltd.
Kolkata, 700009.

• Pandey, B~P. 2010. A Text book ofBotany-Angiospenns, S. Chand & Company Ltd.
Ramanagar New Delhi-l 10055.

• Radford, A.E. 1986. Fundamentals "fPlant Systmatics, Happer and Raw, New York.
o Saxena and Sarabhai. 1989. Text book of Botany. Rastogi publication Meerut.
• Singh, G. 1999. Plant Systematics: Theroy and Practice. Oxford and IEH Pvt. Ltd.

New Delhi.
• Vasishta, P.c. 2005. Botany for degree students VolI-V, Gymnospenns. S. Chand &

.. Company Ltd. Ramanagar, New Delhi-II 0055. (.i,1 :"r;;] ( 1\l:\w-?
~rA c-d-\i'--<'.: 9' ~".,. ?""-~~l.",,'?'i, ~)~'
I P~ftrY~~~ Yi> ~.h~Ll . (<;:'.1<...MtLl,-v;,)UVf,c.k.it'>\tS)le~o.ll C' f ~ Q1'-- -s "- D'" 7 \.C

~{PO~ ~~h
~~It ~\"'M}
( f7S ()w;,~., 0:''-' 1-rJ;_h,'-<.J)
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. IPRACTICAL SCHEME,

IB.sc.l Yesr (ROTAl"Y) r
. i(BASED ON PAPER I & II)

I
I. AIgae/Fungi

05
2. BryophY1a/pterido phyla 05

13. Gxmnosperms
10',,4. Taxonomy ro.,,5. Spotting (01-05)
10

6. Viva Voce
05

SOMARKS
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Department of Higher Education, Govt. ofM,P.
Under Graduate Annual Pattern Syllabus ,

As recommended by Central Board of Studies and approved by the Governor of M.P.
i3ttf fum t<r>wr 'lalla m<R.. ,

Fild'" -",,"-'31~Y<5 ftnI <rrfifq; tr.;fIr ~ ql'1'1",~
*'trn",~-"'~'I~~~ m "':l.iR1d m 'lO!T0<5 <TV<IqlOlam 3l:l>i1~d

~ ~ 2018-19
Class /q;s:rr
Paper /JI>'T 1R
Subjecf/~
Title of Subject Group

~~<!iT$fq;
Compulsory /3;f.r<ml
Max.Marks~

B.Sc. ~ <nl
F irst!Jl>pj
Botany
Structure, Development & Reproduction of
Flowering Plants
T'1\<l 'ilElYqjt ,i<'hl. F<i<mr <;<ilIWR
Compulsory
42.5+7.5 = 50

,
I

I

Particubrs~

Unit-J Tissne System. Types of vascular bundles, apical men stem, 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.

iF<f<p *-'. ~ 'I'" <);=.~ ~ iF<f<p. ~ iF<f<p <!iTcMl'RUrI
vrs *-' : m <m ~ ~ iFif<l5: JIT2!f% '<:;<Ifild)"", BiffiIif <m ~ <;<i '3'l't
<w! I ~",ofI"1q"ij ~<;<i ~4'I"~",qon vrs qjt 3lr-nfur, fi<~~I. ~ if ~ 'II%' I f<lJiA
'Pflif ~ <); ""41"", 'I I ~ <5 <lm ~ qjt q" '1'1R '" f,);m I

Unit-II The Shoot System : Shoot apical meristem and histological organization.
Anatomy of Monacot and Dicot Stem. Vascular cambium and. its functions.
Secondary growth in stem, characteristics of grovvth rings: sapwood and heart
wood. Secondary Phloem, Cork Cambium and Periderm. Anomalous
Secondary growth in Nyctanthus, Boerhhavia, Achyranthus, Leptadenia,
Salvadora, Bignonia and Dracaena,

lfffi; tEl: lfffi; Wr<n"l f1r'iumrl'" <;<i 'Mq,~" ~, ~",<i'I",qe11<;<i filq~",q11 eli cR <t\
31,.,.,R", <i"Fil I ~ 1II'lT<;<i 'ffiCi; <w! I cR if filii'I"'" '11%'. """ qjt f<h14rll~. : ""<I",
<;<i "'01'1<1'" I ~ lfC1I~~.m 'Ii"",," '0i ~ 1 cR if "1<11"1-<' 'II%' _ ~"'ffl.
"hoIN"I. ~"" $~"'ffl. OiYO1:;ftf.'mT. <i 1<"'ll-sl<i. til 'oil f.i 'II. :BWrr 1 '

Unit-JII The Leaf System: Origin and development of leaf. Diversity in size, shape and
arrangement. IntemaJ Structure of Dicot and Monocot leaf. Adapta(ions to
photosynthesis and water stt:E!Ss, senescence and abscission. jl

[
II\/~~,~l:
i,

'IUt *-' : quj <t\ G('qf?<j o/i fIrq;rn,lI'Wl. 3l1'!m o/i f~""'<i if ~<m:!. ~,"4iU1'Ml <;<i
~q"hJ1q::{] -qui qfr~ fi'1tHf, mr fi~&rf401 ~ ~ !>'lffjiQ('1 em 31j%;;:;H vftufm ~
~&PI"l1 ARPAN 
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Unit-IV

Unit-V

Embryology : Concept of flower as a modified shool. Structure. of Anther,
Microsporogenesis and Male Gametophytc. Structure of PistIl, Ovules,
Megasporogenesis and Development of Female Geametophyte (Embryo Sac)
and its types. Pollination - Mechanism and Agencies of PollmatlOn, Pollen
Pistil interactions and Self incompatibility.

~ ; gu:r ""' 'MqiflRii lrn-". qi\ ~ I q'''I'Ii',~ qi\ 'Ii'iJ'il ('J~'1V1'i'i If'i "fI
:r~ I "X'~ffl qi\ <tD'l'H.<l1V110;g,:.!"''''VII':l,H-H. 'JRT 'T'i'liI~f4<; 'PT ftJq,rn (1J:"f
'BT<!) "" m I 'RJ7TUT q,,'IOI qi\ >ffiIun "" r~. 'lWl' ",""\fi, qi\ ~ fri><rr '01"T3l Pi ~ i>J (fj I

Embryology: Double Fertilization and triple fusion. Development and types of I
endosperm and its morphological nature, Development of Embryo in Monocot I
and Dicot plants, Fruit development and maturation, seed Structure and I
dispersal. Mode of Vegetative Propagation,

~ ; ~ "" ~'Ii'l)"''i I 1J:"f$l 'PT fu<m!. m "" ~ OII",IR$I'I ~ I
~",41V1q>;jj'l3ft< f;j<ft-~ tfuit # 1J:"f 'PT fu<m! I G>? 'PT ~ If'i qRq""'ol. <funqi\
'liN'lT "" ~",~of'iI 'PTfIr-n ~ '" m i

SUGGESTED READINGS :_

•

•

•

•

•

•
•

Gangulee, H.C., Das, K.S. And Dutta, C. 2007 College Botany Voll. I, New Central
Book Agency (I') Ltd. Kolkata, 70000

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

Jones, S.B. Jr. And Luchisnger, A.E. 1986, Plant Taxonomy (III edition) Me GrawHill Book Co. New York. .

Maheshwari, P. 1978. Plant Embryology. Pandey, B.P: 2010, A Text book of
BotanY-Angiospemls, S. Chand &. &. Company Ltd, Ramnager, new Delhi-] 10055.
Radford, A.E. 1986. Fundamentals of Plant Systematics, Harper and Row, NewYork.

Shrivastava and Das, Modem text book ofbotna)' vol.JI1 &. IV .
Singh, V" Pande P.C. and Jain, D.K. Structure &. Development in Angiospenns .

, Rastogi Publication, Meerut. tiI,I,''!;: ~~~
~ " ~,,_ •• ~~Lry ~~,z ~
i ,.,! .:l1e(yJtY---d 1~ r-lJ F Ie: IL. 0.'.c~ 0lfl/.C;;;fiJS)¥.,~1''-.h v-'l .J-- •.•....."r"" d- C
~ ~-~ .
~~j ~

~\'i\\1-' ., ~~
l<;;'i~r;,'~j ) :;rr)WI
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Department of Higher Education, GoH. of M.P.
UnderGraduate Annual Pattern Svllabus ,

As recommended by Central Board of Studies and appr,;'ved by the Governor of M.P.
~ fum f<t'lT'T'10110WWl. ~ _

'Hit'''' -"""-'31~~<i> fR'I qrt;fq;- tr.;;fu ~ 4I<{llj"~
~ m ~ GNT ''':J<iRm <I"1T'lalla <i> ""'141'" GNT "':Jljjf<)"

"fJ3 2018-19

Class/<mr
Paper IlIFf tp.!
Su hjeetl]1M-q
Title of Subject Group
]1M-q~q;r~
Com pulsory I "If.'i<ml

Max. Marks ",I?I",,,~

B.Sc. ~ 'l'!
Second/~ll
Botany
Plant Ecology, Biodiversity end Phytogeomphy
'lTG'l ~. <i\q Iillil ~'" '1'i 'lTG'l 'i'\.iIftt <tI
Compulsory

. 42.5+7.5 = 50

Purticu lars/~q'(OI

Unit-I Ecosystems: Structure and types, Biotic and Abiotic components, Trophic
levels, Food Chain, Food Web, Ecological Pyramids, Energy Flow, Concept of
Biogeochemical Cycles: Gaseous Liquid and Sedimen41ry cycles: Carbon,
Ni:rogen, Water, Phosphorus and Sulphur cycle.

~lfuq; <P.! : fi'~'lI.'1'iIf,,", ~ 'I'i~f<rq;=.~ '<m. m~ ""••",'"'.
~. rq"fi1". ",,"f m I <i\q 'l; "tllll~'" '1Jj';: 3jq"l"'II. i'ffim, <;q om 31"'lI<fl"
'C:jW:~, ';fl~~lJ1."I,\JfB, 4Jltl'il'<f1 \[ci ~ ~ i

Unit-II Ecological adapations : Morphological, Anatomical and physiological
responses water adaptation (Hydrophytes and Xerophytes) Temperature
adaptation (Thermoperiodism and Vemalization).Li&!Jt adaptation (I-1elioph}1eS
and Sciophytes), Photoperiodism, Plant Succession: causes, trends and
processes, Types of succession - Hydrosere and Xerosere.

~ 31:J"',"1'1 : 311""R<tI. 31i"R<tI <I"1Tqolf4q~ "i:Jf)j,ljl. '"'" 31:J"!,"H (",,,,"c;filc; om
>m<;fi1<;), ",qili~ '":J"!,"''! (",q""ftt", 'I'i qflctl""'I) WPm "i:J"!,,,H (rrq;,.""A om",,,,,,,n) WPm <f1",-I""ftt"'1 'lTG'l "':Jili~"1 : 'f'RUf. ~ 'I'i >ffil>lll. ~q <f; ll<l>R
ol."!lRl,,, (~ ) ,"~'<1Rl""( 3i )

Unit-III Biodiversity & Poputation Ecology: Distribution pattems, Density, Natality,
Mortality, Growth curves, Ecotypes and Ecads : Community Ecology:,
Frequency, Density, Abundance, Cover and Life f011ns. Biodiversity: Basic
, concept, definition, lmportance, Biodiversity of India. tiotspots, in situ and ex-
situ conservation. Biosphere reserves, Sancturies and National parks of
Madhya Pradesh. Endangered and Threatened species, red data book.

JlqfMi:lE/dl ~ \i1'''Hi&ll ~ : fcrc:!7U7 ~, ~, 'SF'f1C;~ ~\~c;'?, ~~ceh, I
~Cflk!ilq ""QCTilJ;~fi, fi2G.ILl ~ 3lTCJfffi,"EAC'CT. "!'S61dl. 3ilaPl~'1 '{Cl" ~lwi'("J'l i I

=-~~- -~J1qfi1fi1mn-~ qR"''''''!I, ~. """'. ''IT'm ql\ J1"fi1fi1m.~, ~ om
'IT'qll ~ mE'fUf I ~ q ~ ~, 'lalla <f; 3i"fllRU1 'I'i ~ BUR, fu ij'<l" 111om,
~ ij 'Ril """Rllli. t;s ",ei'" I A L ~

,;,.. (~lfdfO~ p' \"ob..-~ . c",'r?' ,... lC-- c. ({fI'I!J11ilJ.49,~'I/, _~.:,
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rvnit-IV Soil & Pollution ; Physical and chemical properties, soil formation,
Development of Sr)il Profile, Soil classification, Soil composition, soil factors;
PolJution: Dermition, Types & Causes; Global Warming, Acid Rain, Climate
Change and Ozone Layer & Ozone Hole.

'1GT'I'i ~ : ~ 'I'i "fI,'lf.1", T'f 'IGT f.'iWr, ¥f ~fhdR<F1 <F1 f<t<nm, 'JG1 <F1
,,'n,p< "1,¥f Wro-; ¥f """" r ~"1' YR>n'lTWliT'I 'I'i "'RUT, ~ ff'R, Wi!il~qqj, , ~, 3ITuR Iffif 'I'i ~ fmr,Unil-V Phytogeography

: Phytogeographical regions of India. Vegetation types ofMadhya Pradesh. Natural resources: defmition and classification. Conservation
and management of natural resources, Land resource management, Water and"ret land resource management.

'1m 'l1'M~<6) : 'm <Ii '1m >fto~ 8R I '10110'fi; 'I:'jftJfd",
mFRI ~~-~ 'I'i q>jj-'RUi, w-m 'I'i 1likR I. 'l; 'iii<! mi<R r VA 'I'i
Bffl l!'i<R 1
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,
SUGGESTED READINGS: -

1kner:iee,. S. 1998. BiD Diversity c0nservation - Agrobotamica, Bikaner.
Kumar. U.K. 2006. Bio diversity principles and conservation, A grobios, Jodhpur.
Odum. E.P. Slh ed. 2004 Fundamentals of Ecology, Natraj Publisher, Dehradtin.
Puri. G.S. 1960. Indian Forest Ecology. .
Shanna. P.O. ill ed. 1998. Ecology and Environment, Rastogi Publication, Shivaji Road, Meerut.
150002. India

(). Shukla, R.S. & Chandel, P.S. 2006. A Text Book of Plant Ecology.

D. fi _ ~cl ~ ~,loJ'" ~tp:...~.it!Mjrf/1- - V-V;.- ",:""",'/ ~' (~Ic.. J"'u::J,~)

",.'~t7:stitcl'1'1Nf!Y c.:''''s '.."D)-1jA r'U ~4':;;. ,
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• PRACTICAL SCHEME

B.se.1I Year (BOTANY)

(BAI>ED ON PAPER I & II)

. I. Section Cutting-RooUStemlLeaf

2. Embryology - Anther/OvulefPlacentation

3. Exercise based on Ecology

4. Exercise based on Phytogeography/National Parks

5. Spotting (01-05).
6. . Viva Voce

C-&;,. (h,J",in.
(C:.Je-, (\'\ ,ScI,.,.", )

50Jl1ARKS
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05
05
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Department of Higher Education, Gov!. of M.P.
Under Graduate Annual Pnttern sylJabus

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

"i;q fu>.<rr ftl'WT. 'l.u. 'ITRR
Fi ,,, '" '5<mll "* Bit mfii<n ~ ~ '11q<l<li'l

~ *'P:R ~ m "':J>,iRiff <f<lT'lOllO q\ <I""q,,, m 'fTlmn
<nf 201&--2020

Closs/ 'J>orr
Paper/lIB lBl

SubjectJ~
Title of Subject Group
~~ 'W1J' '5T 'IfnIq;
Compulsory /~
Max. Marks ",1'l'J>,,~

B.Sc. '!<lm q~

First / lm'l

Rot any / q 'H<l R'r fq '" 1'1
Plant Physiology and Biochemistry
qm ~ 'f1! >Jlq ffiT<R

Compulsory
42.5+7.5 = 50

Unit-I
Plant water Relations; Properties of water, Importance of water in plant life, I
Diffusion, Osmosis & Osmotic relation to plant cell. Water Absorption. Ascent,
of Sap. Transpiration : Structure & Physiology of Stomata, Mechanism of i'
Transpiration, Factors affecting the rate of Transpiration.

Unit-3

qm Vffi <i-.m : "Vlct"* 'J"[, qm ~ if ;om 'PT '1m, ~, q<l'1<"1 o'IT qm'", -"- .. , ,$) ntl cPT <{) -q~~1-'1~<-OIW1'eT, '\i1'(1 G1CI~n q OJ, "Xfll x I i3 ur I

QIt:4lctiGf;:r : "fu <fT' fi>::iJ"i1 ~ C/ilfUetl, Cllani;""fhA"iem fstqIFcl~, qla:fJRivl.-; qfr ~ ~ i
<J"lir CJJT"W I

Unit-2 .Plant .Nutrition & Biomolecules : Mineral Nutrition, Essential Macro &
Micro Nutrients and their role, absorption of mineral nutrients and I
hydroponics, Translocation of organic solutes. .
Biomo)ecules : Structure clnssification and functions of Carbohydrates I
Amino Acids, Protiens andLipids. i

qm <JNur 'f1! i::lf<l'5 ~ ; Gf'rvr <JNur.OJ1m '" <fIEf 'f'i ""l <ir'l'5 _ 'f'i ~ "lfi't'5T,
~ ~ em 3lq~nq0f, \ifC'f ~, 4'l14f.'l<r.>~ <PI ~1.1imoJ )
;J\fi\'5 ~ - "'I <il"liEk 0l'!A\ Wi"f, m-eR .;!R ~ ml mwn, ,,,11,,,< "I .;!R '5TIl1 .

Photosynthesis : Chloroplast, Photosynthetic pigments, Concept of two I
photosystems, Light reaction, Red drop, Emerson's effect, Dark reaction _!
Calvin cycle, Hatch & Slack cycle, CAM cycle, Factors affecting rate of!
photosynthesis & Photorespiratiol1. i

,my f{:tdlqu/ ; CfCflxlCC1lfe, mom ~4TGf crof-cn, G1 ~ '&3i ~ wrem-urr, ~ i
~,ait.l'm 3J~:.~- WfQ: ~Y:;::~i~lV'.-Jl1I,<5f1fcl"i mn, ~ ~ ~cn "fW.-m \Z'R i
'mP,~ t1'~&Iqu:u'm","~~ ~ ~ ~ ~tbJ~~ljm I i

L,~,;;:~-~~1"".~,.< 00 ~ c~~ i
J~'-<l""d..-h <~ I:We{.j? """',} '\-'"' :::t:'rrv'~ (c: k:.- f>\ ~ !Ie-V" (\\""\{L.../_ .s, . r-.~,<;:. L 'Otl"i /r.f.,.. .
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• Unit-4 Respiration : ~1itochondria, aerobic and anaerobic respiration, fermentation, I
Respiratory coefficient, mechanism of respiration - Glycolysis, Kreb's cycle, I
Pentose Phosphate Pathway, Electron transport system, Factors affecting rate of,
respiration, Redox potential and theories of ATP Synthesis.,

m : ",,,tl'lilf"~'H. 3lT'ffi\1f'i 3Rr~ m. 1iP"'R m'i ]"li'li. m <tr j)f,lIlfilfi'! -
'i1lii'lillBfffil. W<! _. ~ 'm'i'loe 'Wi.• 00if5;h 3ffi1'T'R <f-5l.m <tr '" <ritll"m'm
cpv) em=t cnl"1tn, 31 ICi'{flqixOI - Q,~ fcrrcr, t;.iI.tfr. :f.'i'f1 t:j 0, <f; ~ I

Unit-S Enzymology & Plant Hormones . Classification, nomenclature and.
characteristics of Enzymes, Concept of holoenzyme, apoenzyme, co-enzyme
and co-factors, Mode & me.chanism of enZyme action, Factors affecting
enzyme activity.
Plant Hnrmones : Discovery, Stlucture mode of act jon and role of auxins,
Gibberellins, Cytokinin, Abscissic Acid and Ethylene.

~~ 'I'l '!T'[q t: I '"11;:;;i : fmml 'liT q<f~. 'ilflC/i~CI I!'I 3lfiffii1Hfilf'P ']"T.' ,
L;41c;"JIIi?4. <$1 C;"'J11 $., 1f'i <ri\cn~ <tr ~. q ',Ji1ii '1 <tr '$pj~oIJ(4)

~1&nC;"\ijI~,
I!'I

fj);-~::). <ivlt~'1 fuRn <rit~ q;B -"m qmq; I -=J
'!T'[q t'PiR : 'll1f<NR. Rl1","",'f. 'I1IlIc'I'liI'1H'1.q,<ilR1'li~ 'I'l ;;OfU;jR <tr Wvr. fiN"'WI 1l"11O!\ I!'I ~ I

SUGGESTED READINGS: _

- . - - ~-..,;;.

1.

2.

3.
4.
5_
6.
7.

David, LN. and Michael, M.e. 2000. Leheniger's Principle of Biochemistry, Macmillan worth
Pub. New York, U.S.A.

GenguJee, H.C. Das, Datta, C. and sen, S. 2007. College Botany Voll. I, New Central Book
Agency (1') Ltd. Kolkata. 700009 .

H~pkins, :V,G. 1995. Introduction of Plan! Physiology Pub. John Wiley and sons, New York.
Tal~ & ZeIger, E, J 998. Plant Physiology. Sinauer associates, Inc. Pub. Massachudens, U.S.A.
Salisbury & Ross - Plant Physiology.' .
Devlin ~Plant Physiology.

Verma, S.K. & Verma, M.A. ] 995. Text Book of Plant Physiology & Biotechnology. S. Chand &Company.

\ Verma. V. 1995. Plant Physiology, Emkey Pub. op ~
\Vr1ik,~'l~/-~'~\~~ifp'\') ~,,/ ~1' /

Prflf,rlL "'\ \ \)1'--",-" /~ I s.,~v-- ~OJ{, '",,:;:1(W"JOI) . \...
(c.v..~1 . _' ~'4'1>
"-- ~~ . (iJ 0!-/fJ .eH1TNI~)
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Department of Higber Education, Govt. of M.P.
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As recommended by Cenlral Board of Studies and approved by the Governor of M.P ..
13'<r tmrr ~ 'lOliOWW!

""'O'!> ~ <I; fmI 'ITfi!q; 'l<ifu 3/jtlPI qli\~~''l
~~ *'l<R ~ 6ffi "Ij.ilfld m 'l01l0<I; ""'Iq,,,, m "Ijlilfilo

<m 2019-20

Class/<t>m
Paper 1m 'l'l

Subjeet/~
.Title of Subject Group
~ "frl):p <m ~
Compulsory I~
Max. Marks '311>'i'!>t1'l

B.Se. 'I'fnr q<f
Second~
Botany
Cell Biology, Genetics and Biotechnology
~, ~. "Ij"i~'<i>'tV<i ;!fq ~flr<t\
Compulsory
42.5+7.5 ~ 50

Partieulars~<R"T

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

•
";'~I<l>13/]q,{Uf V<i 'l>l~Iij;M ; '<'lfG'1T ~, IjH<1"'~ M" fi<i' 'l I, ",1~''!>1 filfffl '* 'Wi J

~ qfr t1"tJ'll V<i 'Wi : ~, ~ orq"" ",,,e)'!>lfil>'i~', 'ilNl\m, "1<1; =
Ul,R1<l>I,q«'3I1'ffi~'I11'l V<iR,*,ij;I~ I

Unit-II Chromosomal. organization' : Structure and functions of Chromosome,
centromere and telomere. Nucleosome model, special types cf 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
replioation .

. -.- -

ARPAN 
BHARD
WAJ

Digitally signed 
by ARPAN 
BHARDWAJ 
Date: 
2021.07.14 
15:54:09 +05'30'



•

Unit-V

Gene : Stmcture of gene, genetic code, transfer of genetic information;
Transcription, translation, protein synthesis) tRNA, and ribosomes. ReguiatlOn
of gene expression in prokaryotes and cukaryotes.

ulR : ulR <t't ~<iH'. :Jlliq'~"/i m. ~ 'J:'RT '51 '/l!1I'1h""1. "'i&l&'1 3lj'iTG.
!.1'ttR~<&I""T. ~ifTCii, ~1R.'R".. ",,<ilfTl'"fTI ~~fT t[<i 'J:iR<Jl<;fl it uft'l ~ '51f.rWR I

BiotecllUology : Definition; basic aspects of plant tissue culture; cellular
totipotency, differentiation and morphogenesis Important acl1ievemements of
biotechnology in agriculture.

l.

2.

3.

Genetic engineering: Tools and techniques of recombinant DNA technology;
cloning vectors; biology of Agrobaeterium; vectors for gene delivery and
marker genes. genomic and eDNA library: Gene mapping and chromosomewalking.

;;jq ll'l£l,f1J.?{ : ~. 1lJG11iFc'i'P <mR '51 ~ ffiq. ~ eMelle#[. ~
t[<i 'JICiif"Wfifl .. iiR Qh",f1r4>"' <t't Tftl it ~ "q",f<Uii I

3liqT~i", 3!fil<Ji81<tr : 3'i<i\",q; ;;fr.'7'l1l. "<)5'114>1 <'t ~ t[<i "q;oj)",. """'1M <m:q;.
~d1~<te)R'Pl <t't ~. vft'l fuR1q~ <'t <m:q; <mT 'mR vft'l i3f1"TTfirq; <I'll <1l.;;fr.'7'l.1I."""~~. vft'l i{fi'J.., <mT ~ I

SUGGESTED READINGS :_

Alberts BD. Lewis, J. Raff; M. Rubers, K. Nad Watson ID. 1999 molecular
Biology of Cell Garland pub. Co. Inc. New York, U.S.A.

P,K. GUpta 1999 a text Book of Cell and Molecular Biology Rastogi Pub. MeemtIndJa.

Kleinsmith L.J. and Molecular Biology (2"d edition) Harper Collins College Pub.New York USA.
4. P.K. GUpta Genetics Rastogi Pub. Meemt.
5. Sin1,a& Sinha Cytogentics & Plant Breeding Vikas Pub.

O. ~ _=cl~_~ ~ 'l<,v"" c-u.-()"J..J,..
Il11fh,l1-cn.1 'ipetW..J~ ;>-b" Le.\'" "i) ~~v (FIe.., "",r<'Cl....)

M7.s 1Jl.0'6-J / r oiL'S. L. 1);1'1 &J-Iy 4J)W~
~(c1J~)J \.. _~ll'l?

lJf:~ Th\'y (;Q (:J/I1,CiJJLnis)
~y\l1- ~..,~,") r~I'1-

I? ~ 0.~ ( , <Sfm r><\"""')C<;...•M'~ h,'J-,-...x:... '",'l'..j!r "'_
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•
PRACTICAL SCHEME

B.se.III Year (BOTANY)

(BASED ON PAPER I & II)

SO MARKS

I. Exercise based on Physiology

2. Biochemical Test

3. Exercise based on Cytology

4. Exercise based on Gen:tic Problem

5. Spotting (01-05)

6. Viva Voce

7. Sessionals

10

05

10

05

10

05

05

~r
CS50~';)

~CW-cl....
(E'- k.., tnt ,~~?-O )

.I
/,

-
~.
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Do

Classl<Pm
Year!<Pf
Subiecttf<N<:J

,tie of the P:E~~
"" ""aper I~ 'Q?f

aximum Marks :

Department of Higher Education, Govt. of M,P,
Syllabus as per Double paper pattern of U.G. Classes under Annual Scheme

. As recommended by Central Board of.Studies and approved byihe H.E. the Governor
of M,P. Effective from Session 2017-2018

B,Sc,M,lI"-<!l,
First I V2Jll
Statisticslm~
Sfatistical Methodsl

, '«,. f&I<$I" filRnrr
;First 111~

3T'q> :

I

!'
I
i
I
!

Particular~
Unit-! Statistics- meaning, definition and scope

, 1'1' Definition of statistics, importance, scope and limitations, ..Primary -and .secondary-).. -1 ..~--
aata,~CJassifjcatio-n-a;UJj~buJatio~. -

Graphical presentation-Histogram, Frequency polygon, frequency curve. cumulative
"). ,')- frequency curve (ogive)
\.

\ vn"'(' Diagramm3.tic pre!)entation- Bar diagnlm, duo-<Jirectionai bar diagram, twodimensional diagram, Pie-diagraJn.\,1
Measueres of centrtd tendency: requisites of ideal arithmetic

.n
measure, mean,')'1

geometric mean harmonic mean and their merits, demerits. Median, Mode and their

LA'I"] merits, demerits. Partition values. Quartiles, Dedles and Percentiles ,Determination of
median and mode by graphical method. -

*,1I ~",",'1 " . om. 'l'ieR

Mto<tl '1ft ~. ""'", ern 'I'i <fi>mi I ~ 'I'i til <1i"q; wt'I> I ~Pfkp~ol 'I'i
iil'\1uf'F<H I

j..\.:
~~~",1" 1RlIf.l , "'lOOt'll", ~ "S'jUf, ~ mn, 'Ii<rQl ~ '"" <iRurIIlG\ "'\\'l'"
~liIt>l,<of, , '" fla, ~ G"< fiF.l, ~ fiF.l, om! I'll> I' 1"
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coefficient of correlation,

rank correlation coefficient

Pearson's

Speannan's

em: lR'tJ, ~ i[<i $<gGfiT - 11'flJ qft 31lq~llCllfll~I 1Rrn', =erg:

'llU1 ~, WlTq ~ ~ """ Tf G1>lr O'f 'llU1 'Iff 1<1~"'1 "'IT ;;mnr Jl'mT ~

<l m;,;, I llffi'Uf 'lUI'll <j; ~ 'If' r ~ <l~ml "" llmUl, vmur ~ I 3l1tj.Uf , _ <j; I
~ 3l1tj.Uf ~ ~ '* mq~Jllll"f it If<l ~ 'I'i """ ~ I Jllll"f ;tj f<l>l,o~, <imlm, <It<ffi'l ill

00 ~ 'IT'IJ ~, .m ill <i>Jf<R r ~, ~. 'I'i """ 'iT'll _

(Repeated ranks also).

Curve fitting: Legendre's prjncipl~ of least squares, fitting of straight line. parabola,
power Curve and exponential Curve.

Regression: Jines of regression and their properties.

~ ~ "" m.u 'J"fio'r ~ 'l'"" <tl 'T"i'lT1
~ 'l'"" ~ ~ * ~,j)) I"" JIRiiiR, ~ "" "fm'! 'I'f tlJ;;;rn. "'"l"" ~
tmJB<I. tmR 'lf$ ~ iHE/I(1j<#Jcrw C/ij 31ffiiiR I

WIT""", 'r'i <rlTmJUJ Wn? 0l1'I """ :J'II

Plane of regression, Properties of residual, Yule's Notation. Multiple and Partial

regression, Multipfe and Panial correlation coefficients (For tJlree variables only) and
their properties.

-3

r-r..•..,.,•""..d~••• _"" .,'m _ ,,," "'"'_::'1I I": ~"1,,1. I 'lIUm, "SM<>"'I'f ""'" ~'RN I ~ 'j,R1- 'r:l'"", "'"'" ~ """'" r ~
I ~ ~ 'PI 1m mr f%i<urI
I .

Unit-1l Measures of Dispersion, Skewness and Kurtosis; I
Requisites of ideal meaSUre. Range, qU,lrtiJe deviation, means deviation, standard

deviation and their merits, demerits. Root mean square deviation and its relation with

standard deviation. Various formulae for caiculating variance, variance of composite

series, coefficient of variation. Moments: moments about mean in terms of moments

about any po!nl and vice-versa. Properties of moments, CumuJants. Pearson's Beta and

Gamma coefficients, Sheppard's corre.::ti::ms. Skewness, Kurtosis and their
measures.

Unit-IV

':'
',~

_. ~ - -Unit:ln- "Bivariate distribution: Scatter diagram. Karl~t
~1
r'

Lt'h

'. -"- -----...;.....--=..- --

ARPAN 
BHARDW
AJ

Digitally signed 
by ARPAN 
BHARDWAJ 
Date: 2021.07.14 
18:17:43 +05'30'



---------------..,.,.--------.,.,,'1
""5 •

WIT"",,,, =. ~ - j"T. 'J!'! "ST'!t <!'1 ~ WIT"""'. iif:iUI\ '?'i'
3lifuq; ~T "T'fi<l> (*'m 11R <cit <t ~) '?'i ""'" j"T I

Theory of Attributes: Class, Class frequencies, order of classes, consistency of data,

conditions for consistency of data, Independence of attributes, criteria for independence

of attributes. Yule's coefficient of association, coefficient of colligation.

;;;rtmmi ' q .' ~ i 'lii mTIl.' 'lii mcrnr . <1ft

~, T'il 'lii W@<IT <t fcnr 'lfliG"<. '[<'! W 0W<l1f ~. 1i<ilR :J"1"" I

r"""
~,

Suggested readings:_

I. P. Muknopadhaya. "Mathematical Statistics", New Central book agency,
Calcutta.

2. A.K. Goon, M.K. Gupta and Das Gupta, "Fundamentals ofStatistics", Vol.-T> World
Press, Calcutta.

3. IN. Kapoor and H.c. Saxena, "Mathematical Statistics", S. Chand and Co.

4. S.C. Gupta and V.K. Kapoor, "Fundarnentals of Mathematical Statistics". Sultan
Chand and Co .

. 5,- B.L. Agrawal, "Basic-Statistics", New Age. Publication.

Note,-?p 10
In two papers system there will be "t:fmarks for continuous comprehensive evaluation (CCE). ~
marks for after first three months and to marks for after six months} There will be two theory
papers each of ~LiWarks. 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.

"--"~~ _.-
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Random variable: Discrete and continuous random variables, Distribution functions

and their properties. Probability mass function, probability density function anutheir

properties. Joint. Marginal and Conditional probability functions. Stochastic

independence, Mathematical expectation and its prop~rties, addirion and

multiplication theorems of expectations. Mean and variance of linear combination of

random variables. Moment generating function, cumulants.

Particular~

Probability: Trial, event and sample space. Exhaustive events, favourable event,

:qu~I!~_li~e!Y~Y~~~~._Jf1dependent.events .and dependent-events; Mathematical "and

Statistical definitions of probablililY with their limitations. Axiomatic definition of

probablility, addition law uf probability, conditional probability, and multiplication Jaw
of probability, Baye's theoem (with prooO .

. =mi 'i'i ~ I r.r =mi. ~ ""Wi, ~ =mi. 'ffiM

=mi ~ 3!1flra=mi I lIIill<><lJ ;ll 'lfUml<l 'i'i till&1;ll. ~ 'i'i i3"fitt WmtI "fllM

~ ~ ~, S1IRiilldi cnr ~ frnrq. ~ QIRiCbi1l, QI~C/li1l q>r TR ~,
rvr """ ("J"'Ili!.)

Department of Higher Educa1ion, Govt. of M.P.
Syllabus as per Double paper pattern OfL_G. Classes Under Annual Scheme

As recommended by Central Board orSll,dies and approved by the H.E. the GO"cmor of M.P. Effeclive from
Session 2017-2018

-1

Unit.1

Unit-IT

Classl'l'alT 8.Sc./ilt.1ffl ~.
Year/qtf

First f J:f:Qll
SubJ~ SlatisticsJ ~liR:.~c61
TItfeofthe pa~

Porbability & Probability Distribution!~ 'Bi 'liT
Qlf1I<t>al '<'i ",f1I<t>ai m

aperIllV'! 'Bi econd/~,
Maximum Marks: 4?3 lA0 3l1i<","'d'l 3i<f; : ~.. LA D
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Theoretical Discrete Distributions : Bernoulli distribution Binomial distribution,

Poisson distribution (Limiting form of Binomial distribution), Negative

Binomial distribution, Geometric distribution, Hypergeometric distribution and their
properties.

3m,," <ic<r,

W!, 'J"l\m< <ic<r. ,,1iIT'"";' ~C1'I'i;rn\ TTl

Theoretical continuous distribution: Rectangular 0'" Uniform distribution, Normal
distribution, Gamma distribution, Bela distribution (First and Second kind),

Exponential distribution, Cauchy distribution and their properties.

mrq m :311ani 'bIt m ~"f m,IffiTJlRI ~, 7JJln <t::-r, &" m (VI!R ~ ~

m). ""klii61 <ic<r.q;'hft ~ 'I'i ;rn\ TT I

(With proof).

fil'R "","1"0 liI'c.f, "'"" 'I'i 'ffil liI'c.f. Wf'l>'l'OR. 'J"T '1~

("l",1ffi ~). fil'R "",e,,,, <ic-r ,.. '!i'<n1t'I'i om\ 'J"T' ~ "'''nl<HT. olfll<H"'

it 3!fi'rmur. '[l'G m.rr0ll <HI ~ 1"nPl. '[l'G ~ <HI 'R1ofl 1"nPl, ~ 'l1\'lr
oit'I- fBm &.l\ 'I'i ;<ft-~-"""",,,oit'I ("le,1ffi ~)

~ Jb'W..::: f' "<>t'IJ,r-
-- '~." 5)-- -W>:; ~147H'i-~L--.,. . IT --t?"- ,..,

(iX.H'P ..l10,) ---

~:= '"
1:1.".R-: ~I

(;p.r /I./'f.£!.<u~

-5

Unit-Ill

Unit-IV

r>t
~1
r Unit-5 Bivariate Nonnal dis!rlbu.tion :-:Marginal and -Conditional- distribution; moment
---.--~_.----.,---~-~-g~r;;i~;f~;c~i~n,~h~irproperties and limitations (without proof). Cumulants of

(~ .,;. Q Bivariate Normal distribution and their properties. Chebyshev's inequality,

\\)'l{f- convergence in probability, Weak law oflarge numbers, BemoulJi's law oflarge

t numbers. Central limit theorem - Lindeberg _ Levy and De.moiver- Laplace theorem

Ul'h
~1'\Y'y

...- --J'
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Suggested readings :_

I. P. Mukhopadhaya, "Mathematical Statistics", New Central book agency,
Calcutta.

A.K. Goon, M.K. Gupta and Das Gupta, "Fundamentals of Statistics", VolA, World
Press, CalcuUa.

J.N. Kapur and H.C. Saxena, "Mathematical Statistics", S. Chand and Co.

S.C. Gupta and V.K. Kapur, "Fundamentals of Mathematical Statistics", Sultan Chand
and Co.

RL. Agrawal, "Basic Statistics", New Age.
;ft,1/<'!.mR>r- ••ifuzl<tl~ftlfImt 'I'i "'jO'l"" "/-.'IVf r

6. E. N. Nadar, "Statistics", PHI Learning
7. Qt.~.3lRM-Comprehensive Statistics

J' Note:- (')..0 JV
Ulu 1- In two paper system there wiIJ be ~ma_rks for continuo_us ~omprehensive evaJ~ation(CCE). (--5'---V' ~J.-_marks-for"after firsq~lfe-monthsand 10 marks for after SIX months) There will be two theory

• papers each of ~ 'f1:Iarks.Each of the question paper wiJl contain short answer. long answerJiYi and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private find regular candidates practical examination will be of 50 marks. PracticaJ based on
both the theory paper.

. ':#\{' ""'- ~-"'" tR IP'Tl<'l\ ~ f.l'll'la ~ </;' fBi! ~ <lilli\ ,.., -3lidft<p 1"'1<". ('1:;oi;q,;;;''7,7 ;\>{rRl•• 'I'i 10 ;oi;q, R'l1t\) </; m ~ 3i<5T</; ~""fiI •• <il llT'!-"" ;iM I~ erg 0",<1".
);t':'1- <fi>fma1to 'I'i "'I\!~'""'" wi UlJ'Il7i r "'"",~"r ~ <f; ft;it """" m "" 50 3i<5T ,..,
1" o'Mrr o,41fl1•• ~ <f; fBi! 50 3i<5T'<tl ,,41fl1 •• 'l'ilen lWIl r vill'iof.la 'I'i «l1UlT'fi ~
~J.ilX' <Ii fBi!3!f.'rllr<f ;;P1\I O''l''t'l'l, 'l'ilen ~"" t:<i f.lr<jTq ~.ifil •• m "" <Ii 3ll'lR 'R;;P1\ I

~\r~~.IL d. ~I' In In,.\r-, ~ J;h..,3-.e~hh7-
~A~~'t ,1/' ,'t" ,;;-'~''t:!...~ -,;-- '-1-.~.IT f.)~'-"m -J0'fi1.ii4 - ••U;-l)-,0.••.07{'tT('>1.". u, ~"""-""""'..1>.llH.H'PSI~'
l~~\f\' ,/ ,

\Z "',~",.,,,,,0' a. J
C!~(',f"\ f"'{"", ~ __ -

\ , ." "7 . '1 .;1. 72:;.1(, J 7'-
l-'-~~ ..,.,"~ ' G:!nrH-n. ~

...--:--;,,,,.- h\\;r- -')-";l1 .? .
0-- " ~n
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iJ"'I fOOTfilwr. '1.g. >TWr

"""'" "" '" <nfifo> q;;;jff '" ."""hr Gli;~"'" "" JlUTR# 'r:l"R ""!'lW"l
q,~ 3lUl'R ~ ;:ro "lJ,jMct <f'll'1.11.*- 'I1W~ ",no""., ~ m "':1")"'«

~ 201&-2019 xf l'lOJlq::t~('f

Department ofHigh~r Education, Oovt. of M.P.
Syllabus as per Double paper pattern ofU.G. Classes Under Annual Scheme

As recommended by Central Board of Shtdies and approved by the H.E. the Governor of M.P.
Effccth'e froni Session 2018-2019

I

"

B. SC.Nt. 'I'/-'Ilt.
Second/~
Statisticsl "if&1<tl
Statistical Inference I
'tiif&N~)Q~

First! \Wl

~3iq;, 0

ParticulariFclcRvr

a er 1Jl1Fl ""
Maximum Marks:

Uni~~~~__ I~_eory.oJ:Estimation_~.~.~.~_

Definition of a random sample, Parameter and Statislic. Concepts of point and

interval estimation, criterion of a good estimator; Unbiasedness, Consistency.

efficiency and sufficiency; Mean square error of-an estimate, Method of maximum

likelihood estimation. Cramer - Rao inequality and its applications confidence interval.
3lTiP<'R Rl.G1t'1

"'" "11m", lIfIR>j -<t) ~. mol 'I'i " "',<Iv,. ~ 'I'i 'RRffi ""'""'" -<t)
~. 10ff arID- ~ <$ liIQGu;g: 3Rfi1-Rrm, fi"lflHI, G~ m q(Jft(H"I1 r o/fi

"'''''',,,,, -<t) 'f1UI 'l'f ~ I ~ m1f<loT ""'""'" fllfi). """-'mI ",,,,,ill,,,, <!'IT
flI '"' fll ctI 3lCRR'l " ..,,-m ~,
Testing of Hypothesis

Concept of Test of Significance, Null and alternative hypothesis, Simple and composite

hypothesis. Type rand J[ errors, Critical region and level ofsignifil:ance. One and two

lailed tests, Neymann Pearson lemma 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.

Unit-JI

-'---
I
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~-2 ~ tRtliflTT:

m.""m 'lil1ll"T qjt 'l'i'm"ffii, 'r" "m ~ m<'CRI, "'" 'I'i ~ ~, ~'PJ I
'I'i ~ Il'nR q\) ~i. om o\'l <lOU~ m! \'OM 'I'i ~ 'lful"[ ~. <mii <1m

lffiPIJ'" m <Ii lI!'81 <Ii fo!1l "'" '!'" q~M'1I<Ii Iffl; m ~ q~~"HToft ~ ,a 4fuloit

oft m ~ 'J>R fitmR ~ I <Mill "'J'ffiT 'Ill"", \'OM """ ~ ""'"' "'J'ffiT 'Ill"" I
Unit-1II Non par.ametric Tests

Order statistics: Definition, distributions of single, joint fu"ld marginal density

functions. Advantages and disadvanlllges of non"parametric methou-s. Run test for

randomness, sign tests for univariate and bivariate distribution, Wilcoxon's signed

ra.nked test for univariate and bivariate distribution, Mann-Whitney U test, Wald-
Wolfowitz run test, Median test (Applications only).
31111i/11f4i rrtmuJ ;

JT>flrn,fu",'vr, <rJ?>wn"'" """" 'I'i'R, • "'IT i3'1in m 'R'R I ",,,.fi:I,, f<liinrl " CTT'l
aiR ;rf.\ I "''(''''iIii",,,,,, fi:I<) tR<Rr'TIlalUT, 'I'R'T "'" F,;-"R m <Ii fcnl flR5 'TIlalUT. 'I'5"T

"'" F,;-"R m " fi:I'iI f~""'li"H "" ~ flR5 'TIl"",. 'fH- f&Roft u ~. """'_
<iI"")F<i~,,qjt ww 'TIlalUT'. ~ .<RL"'" (m 3C:Jl"TP1) I •_ .._ ._.

Unit.IV Sampling Distribution

Sampling distribution of a statistic, definition of standard error and somt: examples.

Sampling distribution of Sum ofbinomiuJ and poisson variates. Sampling distJ:ibution of

mean of normal dis.ribution. Derivation of Chj~Square, Sludent's t, Fisher's t and F

distrihutions with their properties, relation between Chi-Square, t and F.

-4 ~ : ~ cpf l'iffi:q:q.j ~. ~ ~ ~ ~ \3<I~iNDI. fG1R

iT'll '«Ii 'Rl <Ii1i\>r"" JTfi'mr m 1ffiP!RTm t "'"'"JTfi'mr m,"Ii 'Pt. ~ , "'" fW< t

, 'I'i f m'i oft "l"rI" "'" """ 'J'T I "Ii 'Pt, ~ , '''IT f ",,\ "'" 'ffiiQ I
Unit-5 Large Sample Tests:

Test of significance of single proportion, z-test of signific.ance for single mean and for

difference of means. Small Sample Tcsts:t- Test for single mean, and difference of

means, paired I-test, F- test for equality of population variances. Conditions for the

validity of Chi-square test for goodness of fit, test for independence of attributes :

(Contingency table). Fisher's Z-transformations and their applications.
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~,u vliR >Rt""",

'I'" ar:rno '" ~ ~ <R1""', 'lJUif '" 31'IT< "'IT 'i'FB 'iIUl <t ~ Z ~
<R1"'" 1

B1;! llfcJnr >Rt""" ,

~ '*" Ti'i 'lJUif 15 Ji<R <il fo!'I t ~ tRreM, 'J"l t ~, Wlfi\, vmurr <tr

<14"'''' ;,) fR<l F 'lfuvi, 3!RiuH WOilf '" ~ <1>11!'1'f <R1"'" <tr ilmrr mf, Tit <tr

«w<ffirr '" fR<l <R1<I"T(31ifl'l"'" <lRUfl), fil>m 'PI Z - ",41'fl',,! "'" 'RO\ 31jOm'l I' J
Suggested reading :_

1. P. Mukhopadhaya, "Mathematical Statistics". New Central book agency.
Calcutta.

2. A.K. Goon, M.K. Gupta and Das Gupta, "Fundamentals of Statistics", Vol.-Il, World
Press, Calcutta.

3. J.N. Kapur and H.C. Saxena, "Mathematical Statistics", S. Chand and Co.

4. S.C. Gupta and Y.K. Kapur, "Fundamentals of Mathematical Statistics", Sultan
Chand and Co. __ ' _' .~ _~ ._ .H __•

'?f B.L. Agrawal, "Basic Statistics", New Age Publication.

6. en-,y- vxzoky& lkaf{;dh; fof7k;ka ,oa vuqiz:ksx] U;w ,f ifCysd'kuA

7. E. N. Nadar. "Statistics", PHI Learning

8. J. K. Goyal and 1. N:Sharma. Mathematical Statistics, Krishna Publications.

Note:- ".ft )0
In two paper system there will be *marks for continuous comprehensive evaluation (CCE). (.!j::.
marks for after flist,t!1\ee months and 10 marks for after six months) There will be two theory
papers each of 43='''ilrarks. 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 thc theory paper. 0

'tR- IS-IrA 'B! Jl"ffi'ft -Ii f.'I.flI"~If'tm</; ~ -;;:. 31'<P\ 'PI 31ii1f% '1:""""" (l"Ji<l>
~",I1l", 'f'i 10 Ji<l> .••.:'lllfi) '" WI 4<:" 31'<P\<il ~,"Ifi1", <it 1rA-'B! iiM I~ ~ BITRm,
<fuI BITRm 'f'i "'1!f.Hil IrA 'j,lt U!T'M1 f<i1Uml\ f<lm1i!Im </; ~ ll<'lfq; IrA 'B! 50 31'<P\""
ID'TT 1 o'mfll", fWif </; ~ 50 31'q;) <tr ~I")rl,,, <R11!!TtMf 1 ;;j) f.lofll" 'f'i <'IJUITlfr f<lm1i!Im
'" ~ 31f.'I<mliWft 1 o";1tlI",, <R11!!T""" 'f'i r.mm ~"ifi1", IrA 'B! ;,) 31lm'( 'If tMf 1

~~ ~,,~,~?{I,II? ~_h).- t¥:- ~'7e.~:f.,.,'I)_
~ .r_lj'n t""1 f,,(,) II ~ '2'i;;'~;'''';~;_/;l'~';; (P<-. f\ ,P&,..,fl/' ');JH)~c~tk

WII.rI,&t / 9 ~ (J"

~ Q'\ . -"'"'~1d' \Zn- ~t'¥,y1, /'...., .
:>-~.olt .it.) ,~,.." '-I" 1

C""",,A / ,' '" 1,.1' '''I .l '
D", ," t1 ~.+--
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~ .ftarr fcfJwr. ":1Jr.wwr
FIr,"" ""' q,~ ~ '" 3!Whr ~ m "" llUm>ll ~ Qlq"""T

~ """"" ~ oRr~~ m '1.R'" 'I~ '",''"''' ~ om ~
~ 2018-2019 ~ };j1JI'nflM

Department of Higher Education, Go"t. afM.p.
Syllabus as per Double paperpanem oiU.G. Classes Under Annual Scheme

As recommended by CenrraJ Board of Studies and approved by tne JiE. the Govern<J( of M.P, Effective (rom
Session20J82019-IClassfiPlffT

B.Sc.~.~-.ft.Yearjqlf
Second I t% dllJ" -

Subje~
Statistics! <J~Titleofthepape~
Sampling Techniques!nor lBJ om
lIf1r.nR <I '" 4l;#Paper /W'! ta . SecondI f.G,n'l

Maximum Marks ; ~ fA D 3lf':l"'d'l ai.,,- : ~ ,.~

I:,"

••...~:e-~~.-' _" . ,.-. ",.l~

Panicullllr~

Unit.l Sample Survey:

.-- ---- .... -- ~pncepts_ of population and sample, need -for sampling; stepsii'i a--sample survey;
prindpJes of sample survey, sampling and non-sampling errors, requirements of:t

good sample, complete census vIs sample survey. Limitations of sampling.
1~-1 ,'UG'I .qll"T'

"'Ik 1('i ~ <ill """""OfT. Qrfr'tllFf qft 3'11<H ,'hJh'f! ~, ~ '!!ilal"J <i; "'R"T.V ~ '!!ilal"J '" ~, ~ 1('i",Rli141 ~, '14' """ ~ '" "'40'<.
/ 'J.Ul ,"'1'111 'RT'I ~ ,"~al"J, 01<1""" <ill ~ I

VnU-Il Simple Random Sampling:

Definition 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 hy
atlributes.

7
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-2 "1m "'~~", ~fd"'H I
mol ~I~fld~~fd.,,'l <tl ~. 1!ftrnmR• 02<1 "~ ~ mol "'jfld"

9fd",,'l. Jlfi\nf ""'" <tl ORflR-mrr. ~ 'l1Ul <t1 'l1Ul <r1 ~. mol ",~fld"

ofimf <i; :J"1. G1'I (J'l) ~. ~"'''''' m. ~ 1J'<il1 <tl <i; IR'>t ofimf "" """"'. 'T'J\ <i;
~ lffi! ~fld" ~r

Unit-III Stratified Random Sampling:

Definition and advantages of stratified rondom sampling, proponionaJ

aJ1ocalion. optimum a/lo~tion. cost function, comparison of sln:llified ra!1dom

sampling with simple random sampling _without stratification, proportional allocation

versus simple random sampling, Neyma'l allocation versus simple random sampling.
Gain in precision due to the stratification.

RJftr lJr~lW$ l'fRtiHF/: "Qftwcrr ~ BF'r. JlljqflffCh ~. 3tj<Jt.(1{Pi ~. l'fPm

"'<'R I ~ «RuT <Ii mol ",~rm", J:JftmlR <t1 'IN'!! ~ ~ ofl1.,,'l <'t.

~ f.n:rrR 'I'W1 mol '"~rm",ofl1.,,'l. *'" 31:l'!l~d" f.n:rrR ~
31ljQlfd", f.n:rrR. .'Wf."':J"I."'"'Lf.n:rrR -~ "I'm ~ .•• ofl1""'lr '<ffi'UTW'. ---- - -----
'ifjRVJ ~ Ti """ I

Unit.]V Systematic Sampling:

! Definition, linear systematic sampling. Circular systcfTlatic sampling, mean and

variance of a systematic sample mean, comparison of systematic sampling to simple

random sampling. systematic sampling versus slrl:llified random sampling,

stratified random sampling versus simple random sampling for a population with

linear trend, merits and demerits of systematic sampling.
~ URl'iJ'Q"f:

~. ~ """'" ofi\•• 'l, '!'ft'l """'" Ofd~,,'l. "'" """'" ~ 'l1Ul <lIT
liTC<1l{ci ~. ~ M?1illFI <tt ~ m 4r'iRu<n!IlRhlll'1 ~. ~ QRiTllFI

~ «lful ",~rm", ofi\.".1. ~ o<fin <i; <r'" ~ <i; ~ ~ "r~~",
ofi\."" ~ mol ",~rm", ofi\•• 'l, """'" ofi\.,,'l <I;T'f <it<! I

,
. '~"."--.~~.0~~,-."""""" ..: ....•.~~~ -L_
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Unit-S I Ratio Method of Estim:ltion ;IDefinition, bias of ratio estimate, expected "Iue of ratio estimate for first
approximation under simple random sampling

without replacement, V<Jrl8nCCof
ratio estimate for first approximation under simple random

sampling withoutreplacement.

Regression Method of Estimation:

Definition. simple regression estimate. Detennination of betn, expected value of

regression estimate for first approximation under. simple fllndom Sampling without
replacement, variance of regression

for first approximntion under simple random
sampling without repiacmenL

JI"h ••• .:t JI':!"'" ffijq : -I."'. 5

'lft>wrr,"'":J'ffi'I ""'"""" .:t 3!flRfIr.~'I'f "f.'.''''''1 <it fFi,) "'":J'ffi'I ~ '"'..

O"',~", 'lR llf1RorrcR~ m 'l11fl8", ofc'1~'l'1<it ffiITI.O'l'f "r-.,,,,,,'1 <it !Wi
"'":J'ffi'I ""'"""" '"' l!m"I ~ ~ m 1I11~4S~nhl1l4rJ; mrn,
JIIif> cl-I .:t wrrm fl\ftr :
~.

m _= """"""'.<llcT <it 'lR '"' f.l~I",. O'l'f "r-., '"eo <il!Wi_. -- .- - ..- ----
_"'l"'-~~;;;, ~f."i'lR ~ ~ m 'l11fl8,. Ofc'1il'l"<il """ I.~'(
~'I'f "r-.,,,,,," <it !Wi -""'" ""'"""" '"' """" llf1RorrcR~ m 'l'1fl8",•

~fc'1~'l"<it ffiITll

,,('
'i\ ,), Suggested reading:_

~_
'~'_,,1

. I 'I J. P.V. Sukhalme, B.V. Sukhatme, S. Sukhatme and C. Ashok : Sampling theory of
.• survey with applications,. ISAS Publications, New Delhi.iy'

2. W.G. Cochran: Sampling Techniques. Wiley Publishing.

Il 3. S.C. Gupta and V. K. Kapoor : Fund~mentals of Applied statistics. SultanU)." 17 Chand and Co.

4. D. Singh and F.S. Chaudhary: Theory and Analysis of sample survey and
~ ,('\\~ design, New Age Publishers.

\~\\'X~ 5. A.M. Goon, M.K. Gupta and B.D. D.s Gupta, Fundamentals of Stat;";es Vol. n,
World Press, Calcutta.

Extra references:

.~__,~~_.,_"_~__l
_:o-- •••• ~ •••• ,.•••.• .,~ ~--

I. Arijit Chaudhary: Essentials of Survey Sampling, PHI Learning.
2. P. Mukhupadhyaya: Theory and Methods of Survey Sampling, PHlleaming.

~-..t-r'
z.;;>..f ~/) 3-

Yr. .(~eJ..:l~~'~,er
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Note;- '1? 1
0In two paper system there will be1l; marks for Continuous comprehensive eval"ation (CCE). (~

marks for after first J.~uemonth:; nnd 10 marks for after six months) There wiiJ be two theory
papers ench of ~ marks. Each of the queslion 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 candidares practical examination wiJI be of 50 marks. Practical based onboth the theory paper.

'!Tc-ftl-m 'f> llUTR% it f.lofJl",P!<nf'l<it <$ ~ r:",'q;'; "" ~ ~ cJ~
~"'~", '1'i 10 """ lJ;~) <$ 'roW ~ JiqIr '" >1""Ri", <i'rm-'lO! oPT,f,)mij "\l "",Ilo.
<M ~ '1'i qtgA", m '1ft ;;mPT, «num!l ~ <$ ftriI "'*" m 'l> 50 ai<ET""
'*rr, <rm\flrq; fu'l'Il '" ftn1so JiqIrmr <rm\flrq; IT&rr oMIJ uir A<rflln'1'i "'''Ol>il ~
<$ fFril Jlf.ronl $ft I <mftflr", Wm If"" '1'i ~ >1"iRi",m 'f> <$ '3!l'<lFI 'l'I $ft I

. ~
.d, a-~ \1~~~~"~ -?,[z<fq.,'j)'}-Cl('::\~~~- '.'7'. J.. ~q':l:!" Vr'~J>-1~.,~:r~.",,j};n'!{H ll>. H. s,t).,. ""''''~/'''!.':;- .J'9
c.~'{~'0.Hr!.&>,J';:Y . c \.);i"~7A-<r"

l' \ ') .-1 _V' ,ii'lLc$ « ~~0tc~'.~ .'~l_~
-- c_~'1J\\,C~'u1fy.__~._~~ - W?~ . --

'0'~ \)/:;\Y 'i-k
V\- ~\?\\Y
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B.Sc./ift.1ffl-<lT.
Third / lJ
Statistics! i/lifuzJ<6l
Applied Statistics I
'4.'~q;"iltq.:t
irst I g!2.j-.:J

~ai'P

Department of Higher Education. Govt of 1vf.P.
Syllabus as per Double paper pi:t1em orD.G. Classes Under Annual Scheme

A, """mm,"", by C,"tm!80","" ofS',di" ,,' 'ppmv" by th,H.E.'h.Gov,,"o, orM.p. Eff'''i., r,om
Session 2019-2020ClassfijJffl

Year
SUbjecvf'ltr<r
Title of the paper/
V~ 'P-I 'I>T~
aper /lIFf tEl
Maximum Marks : 'P

PartitulnrJ"FcJq~ur

-

•

iiI1'1'I1T /illil,

'!"l ~ ~ 'll'I ; 3IlllImi '!"l G<. 1PlIfuf 'I"J G-l. ~ f<l1>P<: 'I'" G< wi; T1 ;;Pit •. 1lr1j
~ G'{ 'li"j,'f oIWr <lR"ft "'" """ !F" """. oIWr llR'Il * ""'""I
Stationary and stable population, Latka and Dublin's model for stable population.
Central mortality rate, force of mortality.

Measurement of Fertility rates: Crude birth rate, (lge specific birth rate, general
fertility rate, lotal fertility rate, with their merits and demerits.

Measurement of Population Growth rates: Crude rare of natural increase and Pearle's

vital index, Gross reproduction rate (ORR), Net reproduction rate (NRR).

Vilal Statistics: Introdl..'Ction,uses of vital Statistics~~cil~Ol:!~gr _otltaining_vital -Statistics:
-- Registration .metJicd, censuS-method.

, Measurement of Mortality: Crude death rate, Standardized death rates, Age specific

death rates, with their retative merits and demerits. Infant Mortality rate. Complete life
table and its main components, Uses of life table.

".,Jlili<t:t. ; Jm<mRJ, ~ , ,,"rfi¥<t:t

Unit-l
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~ -2 ~ r:ci R~\ij'Hi&ri, ffic:(,SJ~'T ~ «iT ~~ "l+I"F&:li~ J ~ ~ ~, ~ '8/

il<hor ~ '"t 'l1'l , ~ VP! GI, ""1 ~ VP! GI, WiRl il<hor GI ~" il<hor GI, ""'"
'J'TGM ~I

",""" ~ G'/ '" 'll'R , ~ ~ '"t "'!F' GI 'l'lT ~ '" ",iRi••', ~, """
IlVFR GI, 1]<: !IUl'R Gil

Unit-HI Index Numbers: Introduction, definition, Problems in constructing Index numbers,

Price, quantity and volume relatives, Link and chain relatives, computation of index

numbers: Laspeyre's. Paaschc's. Marshal Edgcwort""s and Fisher's index numbers;

chain base index number, criteria ofa good index number, cost of living Index number. ,C'Zf
".~i",, l!"''''R!, """"", ~ m ' ll7J'iI """"'1, 'i-"', _ "'" 3l1'f<R' !'\-"'1--'
"J'm!, fttq; \'J"ITmrorr '£<,1I1:!"o,~ '"t m, 0lf>4~', tml, m~~ 'l'lT fil;m ~\ '1-,9"

" ..'" ~, 'r"'" 31J'lR ~, "'" ar.U ~ '" 'lJlR06, vft<R A<rl;; "'" -""~"'~I"'~I ~: __ /

,Unit-IV Time series: lntroduction, components of time series, mathematical models for lime

series, L'ses of time series, measurement of lrends : Graphical method, Method of 21"'",Y
semi averages, Method of moving average, Method of least squ::Ires. Grov,.th curves

and their fitting. Modified exponentia.l curve _andits fitting._Methods of determination .__ ~ __ ____ o~ • ~ 0 "0.00_

of seasonal vari2tion.

-4 'lC<!',""'" , ""'"

~ I ~ ~ q;r 'll'R' ~ t<fur f<ll>l, 3101-"""", f<ll>l, .~"'''' f<ll>l. "J:!'f'!
wf ~ I fthnrn" ClW ~ \fflCP1 31lfl'\iI'i I mrtiml ~ ~ mn mrr ~
3lRioR I 'ltwfr 4~q<i" <I; 'lrR qfr f<ll>l<iii

,
Demand Analysis; Introduction, Definition of demand and supply, laws of supply

and demand, price dasticity of demand, price elasticity of supply, types of data

required for estimating elasticity. Pareto's law of income distribution, curve of..,

~ :;,~:~l~::u~:~:~~.c:~e~~:'m:o~::I:I,:S~~::y~omOrnese:d: ':
J ) ¥'l vmmrr. 0JT1!!lf <tl ¥'l ~, ""IlW<!T <t ,"1"',1' <t fB'4 ""."'"
~l <JJi~ <t 9;m I 311'1 f.l<R"l <liT#cl <liTf.twJ, ~'" "'" (<rrt" "'" a"IT """

~ ~'X 'lluft ~ '<l """"'"' <liT"'"""1') <'IT'l:-'f!'h;r iiC'I I
,"V-\-:<~ Suggested reading Boole's;- .-,

~
A-L $ 15l.:k.-'=

\"T ~ •.••.•.• -.l.:l'N.'> .
:J.'t" W;r::.'); P>~ ~.~. Fr ">' "."-I;! S.
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1. Mukhopadhyay, P. : Applied Statistics, new Central Book Agency Pvt. Ltd., Calcutta.

2. Srivastava O.S. : A Texl Book of Demography, Vikas Publishing House, New Delhi.

3. Goon A.M., Gupta M.K. and Dus Gupta B. ; Fundamentals of Statistics. Vol. II, World
Press, Calcutta.

4. Y. K. Kapoor and S. C. Gupta = Fundamental of Applied Statistics, Sultan Chand and
Co.

5. Chatfield, C. : The OI1<l:ysis of Time Series, Chapman and Hall.

- ~ '0In two paper system there will be J7rr.arks for continuous comprehensive evaluation (CCE). (~
marks for after first th~e.rmonths ann 10 marks for after six months) There wiJJ be two theory
papers eac;h of 427 hMrks. 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 onboth the theoT)' paper.

~o . )0
'l'tc- ftt-J/R 'f3{ l1"m4T "It f.l.I'l" ~ <t fR,\ l:> 3i<PT "" 3Ti<lfun 'j"'''''"" (I> 'li1l>
~",fl1", 'I'i 10 'li1l> ""'ITl!1) <t m ~V3i<PT <t tl""ffi", <IT J/R-'f3{ oPT Iftmi\ i'r!! ~.
"ful ~ 'I'i "<nf.l'Rl J/R w' omP'f I ~ f<t<utlM <t fR,\ JmIq;- J/R tB! 50 3i<PT ""
t'1'TTI ,,,,,WI'" ~ <t fR,\ 50 3i<PT <tl o,<liM" cRI>rroMi I uir f.l.l'ld 'I'i ~ ~ ~
<t fffib!f."'",LoMi.,~o,<ilflI,,,.cRI>rr Jm'l 'I'i ~ ",",ml!Fi >fu<t 3!mR 'N oMi I

-- -- ~-- \+~~ ~?""Cb-t"2.7I'J8--~M~~,'-"'-",~ ;;t.<'TL)1'-?'fR::ji7;-"UJ~~~'t- ~--R ''',.H ~ 0:1. ".,~
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~ 3I"I'R ""''''''l lmT 3l:l,i01d <f'lI ~.l1,<t ry~ ffi"41" ~ .,(; 3l:l"',f<\"
~ 2019--2020 ~ ~Jjlq!l~('f

B.Sc,M.'IW-Wl,
Third /
Statistics/ '1'if&l.:l
SQC and Design of Experiments /
.ite><>1. ~ ""I lll'IPif iI:l Olf(,,,,,,,,",
econd/~

oj", ,~ ko

Department of Higher Education, Govt. afM.p.
SyllaDus as per DOlible pap!::rpattern ofU.G. cr~~esUncler Annual Scheme

As recommended by Central BOJrd of Studies and approved by the HE. Inc Governor of M.P. Effecti,.c from
SessiOn 2018-2019, Class/'l'm

Year!<f!l
Sub'ecl/fltlm
I,e 0 e!tJ~er!1V-J'I'Ol iOT .

e ar/m ""
axirnum Marks:

Partlcular/f4 q '< 01

, -7#General theory ofcontr~..:.~arts._c.au_se.~LQLvariatjon,-processand-prod~ ,,~~~ _.

co~trol Ii;",,;, 'Co~'rol charts for variables: X and R charts. Criteria for detecting JaCk~:r
- -z,\i'}'of control 'n X and R charts, Con'rol charts for aUribules , p, np and c charts, ~

applications of c chart.

2-1''''ftr

17 hu\,r->-J
-....i~.J~ .
~ ,. ..,d\ /-<J5f ~ ••

f.i'<P.M ftffl <t W!Rl tmrRr, ~ <t 'l>RUT, f1lfu f.i<Wr <l'lT iJOlTG f.i<Wr, 3(J-f.i'<P.M
~ I 'R'f ql fin) ~ 'lJi X il'lf R mt I X il'lf R 'lTcl 4 ~ ql m qlj <iIffl qi ~ I

']'Ii q\ fin) ~ 'IIi p, np il'lf c, c mt ql "f:lll'Il'! I

Principles of accepfance sampling, definition of AQL, LTPD, Producer's ri...•k,

Consumer's risk, AOQL, LTPD, ASN, ATI £lnd OC curves. Single and double

sampling plans for attributes and variables, Sequential sampling plan.

~ ~ ql ~ , AQL, LT?D, f.'r>mn qlj ~, ~ <tl titftp" AOQL,

, LT?D, ASN, ATI ""IT OC ""' .:l tIft<rr<rrI '.l"Jl ll"lT 'iRl <t fOr4 """" fI'i ~

ofil"." ~, 3l:l",flI", ofil"o" 'l\uRr I
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Uult-HI Analysis of Variance

Definition of different tenns, one-way classifiealion and two-way classificstion with

one obs~rvation per cell l10l1 two-way classifJcation with m observations per cell (for

fixed effect model). Analysis of covariance with one way classification
-3 !lm"r

fuIiA 'Rl qi\ ~. llIlI "lR "" ~W'1<Iittr4 I"f>'lI 11'f ~ ~. uli\ "lR m """,1 <Iittr4
~'IT ,'ff",., (IW< m ~ to fen!), 'I'V'lJ 'I'ffu,,,,, '" ttr4 ~"",h"! ~,

Unit-IV FU!ldamemal principles of design: Randomization, Replication and local control.

Layout and analysis of completely randomized design (eRD) and randomized block

design (RBD), Estimation and analysis of one and two missing observations in RBD,
efficiency of RED relative to CRD.

~" If"",,,, ,
~1~fiU~,~. ~, l1lIPrif'lT 1'!RllI fllmior, 'l"ffim ,,~1l>"'1"~ 11'f '"~fl!,,'1" """"" \x'if-,
31fi'lij;<'Q"1 qi\ 1inRr "'IT fj)'~'"I,",~r.u"l""",.", ~ ~ "'" 11'f <:\ W" ll"" ij;f 1'..---:

------::y W"'"""'" "'IT I'r,,",,". ~ "i~tlu"i" ~ '1ft WAT if ",tID"!,, ~ '1ft .z.~' .
G<l<l1 , . _ .. . ." --(J,,- -:--~._--~--- ~

Layout and analysis of Latin Square design. Estimation and analysis of one missing 2.1.,~,tl}-
observa!ion in LSD. Efficiency of LSD relative to eRD and RBO,

Factorial experiments, .advand~ges ()f factorial experiments ;2 and 23 designs, marn

and interaction effects. contrast. Definition of confounding Complete and partial

~ <tl <inFrr "'" ~ . "'" W"
'1'1 1il.~,UJI ~ »f ~ <tl ~"'" <It."".il. if'lT 3l1vilil. qi\ \JWII ~ i

ijS\3Qltil.n~: ijgl34lGI;fJm t RJ'IJ, 22 om 2J m~.:JW m rmr 3RlRr A
ll'Wl. 'I'i lily.I'Il' ~. 'j,"1'liij;'" a'lT;mfuq; ~ '1ft ~ I

L
Dooks for References

Voit-5

2.

•

Duncan AJ. (1974) : Quality Control and Industrial Statistics, IV Edition,
Tarnporewala and Sons.

Montomery, D.C. (199l): Introduction to the Statistical Quality Control, lInd Edition,
John Wiley and Sons.

3. s. C. Gupta & V. K. Kapoor: Fundamentals of Applied Statistics, Sultan

A' ' .. \'7 ~-'). ~ 18~_,--, -:--~~,,)-
~ ~~ '" .J .1'7- -..'?:t;l~ "- . ~'liOi: -~U;-1lJ
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Chand & Co.

4. D,C. Montgomery: Design and Analysis ofExperjmems, John Wiley.
5. M. Mahnjan; Statistical Quality Control, Dhanpat Rai and Co.

Note:. '").0 )0
In two papers system there will be ~marks for COntinuouscomprehensive evaluation (CCE). (;S
marks for after firs" \~fee months llI1d 10 marks for after six months) There wi!i be two theory
papers each of ~arks. Each of the question paper wilJ contain short answer. long answer
and objective type questions. For private carididares each theory paper will be of 50 marks. For
both private and regular candidates practical examination will be of 50 marks. Practical based onboth the theory p~per.

').0 10,*,- ffi-llVo'l 1f> J!"m'ft ij ~ ~ <Ii ~ 't1I ;;jqi) "" ~ 'Ii""'"" (•. 3i<n
0l'lJttr<l; '<'i 10 3i<n "''llEl) <Ii "'" ,(j£ ;;jqi) <Ii 'I1'll,Ri•• <ITm-1f> Wf Iftrnil ~ ~.
ifnl ~ '<'i <mjf.'Ro m 'lft vrrii'l, >0'''1,41 ~ if; ~ wTq; m 1f>50 ,,'vI ""
tWIT, ~lq)flI •• t<l'flIT <Ii ftn1 50 ;;jqi) <tl ~1<>1fl1",'Tit", t<Pff, vi! f.'l"fl/" '<'i ~ fWrrof>rj
<Ii ~ '3!f.l<mf m-.ft I <I'/J)flI•• 'Titarr Ii'l'l '<'i ~ i1"ifi'l'h llVo'l 'f5l <Ii "'1'lR 'R l'Fflr

<h \-\-1: $2. A-v 2,-L......p~h"r
~. .".\'1- ~~ ~'l;':;'-...... ').'7.(Ji01 ?r.flm.•..~"JCi~r'l,'4,,,-s

c::f1;.-"-'l-p) ~""J'''' "-'''"';I, r". (~. H.P.11-tJ t "'.... 1\
I ~~. ('J¥/f. ./ (} \~~'0-t0''::

;:, 0 .- Sx Ii) .-vz.,- --.-. -- ;?/!:' ''J t<'t<'-----~. --- --'3"~'-'S,'c; q,d"~'
nO>;1'~.Il1"JI'<k) $ (1- / •c5'~.,!,I'\' . U .
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i. Geological work of riVl;L

2. Fluviallnndfonns.
I 3. Geological work orwimJ.
! 4. Aeolian landforms.
i ).Volc~nic lan~ronl!:::..-_

!. i~:5~~ m 1'~S1If.1ih <mnl
i 2. ~~ 1.3~fFrm i
! 3. '}~ VR <i> ••[q~11P.1Cfi <fiT4 I
\ 4, Cf.l"«!~i:'lI<ltR'tqi I .
15. "l!5'1't1ll1'1 * 1..€lS'HfrI<f.' <EfZl ~ ncltl '131I~~m_,__. .

,-l".:nil'\'" i I Gcolouical work of !!ia-~i~~~-..-
l 2: G[;.l(;iallandl~mllS. ,-
; 3. Gt.=olo!!ic,,1work nfgl\lund\\;\h:r., -
: 4. Karsllopography. .
, ~. Geolooical \\ork llfol.:l';-lll and l.:<l:l"wll;jmHorlll'i
-----l.._. __ ~__ .~ __ - - _. -

Principles of Physical Geology. 1\. IlonlcS
Principles or Geomorphology. \\'. D. Thornhury.
Physical (jt.=ology: An Illtrodw':lioll. \\:illi~lIn J. "-'HIler
Ph~si..;al(jc(lli.lg~ uflnJi,l. S. \1. \blhur
1\11Illlroduction lo Physical (iClll('gy. 1\. K. Dau.1.
A Tr.=xtbmll;, or Ph~ sic:! I (;l'ulL)g~. (;. B. \1almp:llra
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lJepartlllcllI of Ilighcr [dll~' ••lii.lll. GO\L (If ~-'ludh~:l Pr;H.k'..,!l

Under Graduate i\nlluall.x;llllin:llillll P:lllcrn S) lbblls
I\s recommended by Cenl!":ll Bu;)rd of Sllldks and ;lppmn:d b~ tilL'(illvlTll{lr llf \JI.P.

w.C.f. Scssion 2017 - 18

,I

(pCfI / <.O"las.s

~ / Subject
5i"Ffq?I / Paper

~ ~ em ~ / Title of Subjccl Grotl])

,fJ10RlT.'l1PI 1/ H.Se. I';]]"t-I
.'ifZl~1I-I / (jI-:OLOCi\'

~ / Scwnd

iW«:<'I <:'i Nf.'r;nftlm',
Cryst:lllogr:lphy :md .\.lin<:ral0t.~

~ m aihRq<t>/Compulsof)- or Optillnal ~ /t\lmpulsor:-

~3i<P/ Max. Marks . ~_.40_. __.._.._....__
qro,~ fit<Rul J P"rticullll"

--•••..---~.

~~;._',-~-\iii~ <t\qR'fl'ij 1
. , ~ m<RT 'I'i ~ oil<l,
13.~;$ _, ~"'"
! 4. Ul,.&l'f!u .:JIM ~ 3iefrlf CI?iul I

_..., .."__.' !5.~ ~ ~. ~:~.!IO_~:~~R'f\~.__1:*f>ic~_ 4""~ I.
Linil-I I I. Dctinililln ofmincral and L"l'~..,lal.

. 2. Crystal structure nnd unil edb.
i 3. Elements of crystal. Crystal Il\rJll~.

14. (;ryslallographic axcs and .lxial angles.
_. --,;,{ .. _1.5.J~arameICrSandjn<Jicesmi<nlsofmstalno",uon, .. _. - ,-

~ -21. ~ f<l>lR iii f.'!w! I . . .... --_ ..

2. Bhfei:'1l:q ~ I

; 3. fsllfeM~ "CPT<pfhfl'l'o! lZ<ifsl;-~ 'ti1j~ '* -~HI'lF~1{fT!;f,t -Hl-Tfi'j~ 1
. 4, ~ qrf cf; ~:
! 5, f4i'Rctl II ~ I

.Unit~llli.LawsorCrystallograpl;~' ..--_ .... __ .. ------ ._._._ .... .J

At fL' I :. Cryst~l.syl~me[ry.. . . . uF\. ~ ...---
~~:}-- .). CiaSS111callon or( ryswls :mtl Symmetry nr normal c1:Jsst,'s of cryst:ll systems. ~ ••

If) ,h 'I; 7 4.Fonns "I'norm,,1 """cs. ill-~

~.~ ••~! :~~;;;;;,n"C7,;~'~"'<~.L,,,",""""""ifli>,c,,,,' l y.A" .
~ ~"'",2

I 3. -~-"-'-"1~fO~"'-"-1.(j ~ '("\4CiI 10i <tt,c flq d J I
~. 14. o'M flrcw-l, ~.

:>-';l:\'-<\<) I 5. ..r-rvn ;$ ~ '1'" I ""
~. M. \..;.,.,.fJl!nii:m:I.-Mjner~lngy; Silk"il' su:;,ct.lirc!'>~J-.cl;lssi-fkati~ :~I.sili(.:\l~<..

. ~. Bonding in Millcral:..
L-- :; blllll\>Iphlsm. PUI~Il1Vlph,'lll <Ill,! i\,':'ld"Ill,)lplll~11l-_.. ~._. --_ .. - _. - ._- ---- .
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,. 4, Solid solutioll.

S. Physical properties of miner<lls.
~ ~ 4 : 1. mr ~ •. : ~ cpr.q~IiiJ".1'~ 3fQq~;

1 2 3l4C1ct1ii$, wffi'rq; «>'101~ ~ 3Ttrl!tcii ~ I
! 3, %-~. ~ fQ;:;ll . ~ ~ m ~ I

i 4. gcrur ~~ . 1WT ~ (nr~hrlJrffi"l !
, 5 Bf.T;:;IT <I; lI'lirft. T" 1

l-unh.'IY-T' j",-Naturc'ofligtit:"rcnc~t~o;land ranil,t.i~;~o.rlig.llj'. - .__ .
2, Refractive imkx. critical <Jnl,1kallu Inial illh:rna! n.:lko..:li,lIl.

I J. Doub.lt:. n:fra~.ti()n. 'io..:ul rri~m: ":[).J1~tn~o..:tilln<llld \\\lr"ing.
, .L PolaflJl:Ing. ma:roscopt:: pal1~ antlltlll';IHllb,

~. Optical properties of mineruls.
i~-5-1 f.'l~Rffi-••i~v'-'"'fif <I;~:-:';llii",~ "",,>!to Tii-im 31""'" -.~-
, 1. ~. l"Jl"ik ~ 311m> I

i - .(:l,/2. qlll'otRfi.,!

! J. ~A()}'4~('1I

1
4. q,(';.tjql"ll

. 5. Rlftti$11
ljnil~ V Study of l"omrosition. ph~-'Sil.ai and opi.i~al pfl)l;e';ii~s-~,r !h.:"J[;ii';:;~~.iJlg"~11'inl:nll-'....

group!> :
. I. Olivine. Gamel and r-.-'lieil.

1
2. I)yroxenes

! 3. Amphiboles
: 4. Feldspars
5, Silica--_ ..---~-------- .._-- ---

Suggested Readings:- --~.""'-~-~H--,"_>1i.--m.'""-, - - -_-_'_'0
Gf.'rv! f'l-"", <I;fu<:io - :;ii, ~, <II. ="101
Qlll'ifilq; ~ (1wr-1) - ~. X. :tr. '"li\i1~CjI~
1'l4ill.'Ylti ~ ffrnR $' "@ ~ : ~ ( 3lj<'W:;cp : ~ )
Gf.'rv! 'I'i ~ fllsn" - <Il,~ '"" fu<n~

RUllcy.s EIeInl..'l1Is orMinl:ralog~: R~ad.11.11.
Rlltk'~ :i LlcmO:llh tlf r-.llm:rahlg~' llribbll'. t .1).
Danu.s Tl'xi Boo" ofMilH ..'I.t10g~ hlrd \\'.1 .

---'
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':<'I
B.Sc, Part-I

SllbjcC'c- GEOLOGY

JWirflro> , ,!',Ill";' •. '1'"'''llllfll",,'l 'I'i fiffi:R "'" -..f.lvr la!i1R
Pral.lil-al : Gcod:,'n:lmies. Geollloq)hology lind Cryst:lllog:raph~' &: :\'Iincralogy

,\Iarks; SO

1~~ ~ ((il3t~ I

2. ~.h'1Iif>Rl4l"ffA~(~ ~SUI ~Pl) IPl rqfi'1~ :fl1AT ll-;;l lIil11-cf;~~:
3. ~~jiffl<h l:fA'tmn ~ ~~ lJ.--:m-q-,i~nfi;;;<lJ-Ilf<IT-g~l~t~~!~;'J i<T,)~1 ,
4. ~"*mr ~1"1RlJi 1R ~cf IlCfii -,,;j~~~~TI1[4 -.rr-~-m <'~nT:r, i
5 'l"!Tffi:j;m 1fI~ tR ~ ~I~'!:~::'.i::..'1',b1r;
G. .,,'fdttf ~fftq til Wj"TI ~'<f,'nl'f ,t; ~~:*~~:iqftf.l1UT'~~Ii'ol!;

I. Study of Geomorphic models .
., Numbering of topographic maps (Sun'c) of India} on vari\Ju~: :ic:aks.
3. Interpretation of various geomorphic lnndfnrms and t.Irninagc P:llIcl"ns lIn lOpUg:-ilphic

maps.
4. Plotting of major mountain ranges.. lakes and rivers {In thi: OUtJilh.' map Ill" India.
:'i. Plotting ofscismic Ob!)cr\"iHllril.' •• on the llullin •...lllap illll1di~.
h. Plotting of cpkcntl.:rs unu Illilgllitud.:s of m,\fOr l.'<lrthquakcs of Il1di,ln SUhcolllim:lrl.

1 'fIfl'lT~ GJ1t* fth~ l-fT~ ',j:; XfljfTffi'r C'f('(l"J''tiT :JIi:'lTJ~'"1 :
2. ~e;J ftj<::l41 <f; ftllfRf qTjl qft ~ ~ 31rciJ-rn-mem .}f:u-rr'1!
3 ~~cm~1
4. fhq P1llfol<6rfl ~ <$ -;fifuq;- JOii <m Jff-.:WR i

5. qqoT ~~ c6) Wgrmn f.r #;:;r f.r::tur<mt1 ~vir <i-~ 1Tc)'il~f1<:1 '~l~ ~:I;'",}I<',-"--Fi '

Slud~' tlj' symmctry ;: 11:111l:nl•• llf ":1")':-1;1I Ill, 'lk'l~,11'111'nn;; I 1:1,1••••1::-
"ltuoy ,If fi.llIdi.\l!H:rlt;JlJbr~llsl~r I:r.\'iWI llli Ilkl ••of nUl"lll:d I:lass••.•:-.

- ~ 3. _Vcrilication.of Euler's theon:lll.- ,_ ~ ~ .. ~_ __
-I. Siudy (If physico.! propl:rli~s Ill"roe" ll.Jrnlilll'. IIIill•...rab.
5. Study ofthl' optical propi:rri •...s .1rilllpOrlanr-,'J;:k li:lrIning Illint.r;ds l1~ill:; ptll;lrii'.JIl~'

mkroscopc.

--~---~.-,-", '•••••.._. '*" ..,. _.._.._.'-'---
, ,

~U

ARPAN 
BHARDWA
J

Digitally signed 
by ARPAN 
BHARDWAJ 
Date: 2021.07.14 
17:44:44 +05'30'



.~

fiml-~
<R\1ffi 3l<Iit -.l'l <iIvRT
<nfitq; fl: " ,., q~ ll"lR'1\
<I",iRi", lI'<-l'l'I lll!f'l

il",iRi", ll''l'''' fii<fi'I

3l""R", 'LRl',"'l (f<'I>mfr = 05, lJo >rrtl= 10)

Subject - Geology

Scheme of Examination Marks

yO
/.jO

l3- ~
=50

mr = 150

Annual Two Paper pattern

- -- --::::: :::: :~::nd----- :::::;: ::::: ---~-~ -- :~Q----:.:
Internal Assessment (Three Monthly = 05, Six Monthly = 10) ~ 2-D

Practical Exam

-----------, ---

Maximum Marks =50

,
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(

05 "'\jR'" IrA (l-I""" ~ = ~y,(5X]l>
05 erg a",l1o \I'F1 1Fm QR ""'<iRq, ~ ~ (2""" ""'"') =110 (5:2))~/
05 <frct I3rii~il m ~ em 3lF~1RQlf~ 'fffHl (6 ~ >rfilCF) 30 (5 x )

7"""Y.
"tiTrT- 42!1l /

'-------/

Scheme for setting theory question papsr :

\0

---

/

05 Objective type ('h Marks each) ~% (5 x;h) s:-

05 Short Answer type questions with Unit wise internal choice (2 Marks each) 10 (5 x 2) \ 0

05 Long Answer type questions with Unit wise internal choice (6 Marks each)----------------~~;~;--~
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,.
-.

""" fu", flMJ'f_'''',*" wm--i
~ <IlSfTan* ~ ~q-,fierr ~ 3r:f!:rR ll[~

~ 3ltmA' ~ mrr -3lj~fftldcl'm TJ,g-.'* ~1:::J"!l%:1&R1 3f~

Dl'p:.ll1mcnt oj" II ighcr Edw.:atj, 'II. Cioy\. of !\bdh~a [lr~dl.:~h
lhldcr GnH.lualc i\nnu.l1 Exal11imHi,Jrl P:ll{('rn S~ llabu<;

.'\.-;retoml11L'I1l.lcd b~ Celliral HOilrd ,)rSlllJJ~':-; and ,lppnl\-,,:d b:--111,:G\\\<:l"Ilur "j" \LJ',

w.e.f. Session 2018 -19

q;a1f / Class

f~ / Subject

~ / Paper

~ ~ em ~ / Tille ()f Stll~il;'.:tGn.1up
3Tf?,crn:fm ~/Compu[sory orOplitlllH1
~ 3fq; / Max. Marks
"-- "._---- "-- ----_. - ,--_ ...__ .,-..

<h_\~n.fT, '11111- 11/ B,S\;. Pan --IJ
~~ ./ {jEOU)(j'y'

J.;~P1/ I:ir~t

fur;,rm~/ 1';,::lrul()gy

3lf.'rcrr<i/Cumpubory

@--~?
lfRf.Q151'1 Fcr<RuT J Particui:lr

-~--~_.-.-...__ ._--- ----_._._--

,
, Unit-I

~-'1 ]1~ <nT~. ~l('S<m-~~'~ij--" -------'--,- .... _-
,2: m<mlT1[0- ""<P_ '0"-uC<t\<i (fu~)_ iil"e",~" (~","",-'AT0lf>c_ "'R

~~:g-~c). "(f<i ~ (~~ ~. 'C;-'I!~--li$c) R~
~ <fiT ffi>'1Oec4hf)./ool ~ J:rTmm 'ft~ j

'13. ifn:n '*' ~. \3('Qfffr ~cj -m:rcr\ i -'
4 3TIi'rtln<n ~- miR ",f,)fumr 'I"ter I
5, 3IT"f<l >\ill <I; "" ,

j I. Introduction to Pctrol()g.y'.('i":l1l,;rull:~i~si'ji~ntion\)(;';;ck~--"
. 2. Phusc und ..:ompoll..:nl. Crysl;dlizmiull and pha~l' cquilibnllll", in i1l\1n;J(~

(U Ilicornponent) fSiO~). l3in;lr~'(bi- t:ornpt1IlCrlI) (,llhitl'-UJhlft!liIC: alld
: diopsidc- ~l.Ilorthile). and Ternary Ilri-;,;ompollt:111 ) IJiop:-.idl'.albilC-alhJl1hiIC J

I silicate svstcm. - '- -- ~ ~ - . ~ ~-
'X. DctiJlili(~~_-Origjna;~ ;o~"hjnll "rmugma.
4. Reaction principlc-13\)\\\:ll'~ 1\.'01":111)1\ serks.

i 5. Forms or igneous rocl.:s.
,•i7ifi ...Z i 1 ~ ifuffi tftt >H'I!~.lliJI -- --, -'j . '\

; 2. ~ "itM, "* ~ ~ ~e'll -,(i~;(il-"-,~qI
j 3. ~ 1Tffi Cf)I cP!1$'1Ul I
! 4. ~. 3l6:q'C'1I~"i. ~ ~tI' :).l,,~M1T<Plj -j, ."ff~\J-n-,~1'TIJ! I
. 5 ~ 'il'c;li <tr \30ifffi -- tPlfl~ 1'i111"i;-,,! ~t:'(<1PfNR'"q I._._---~--~~--'--"'-"'-_ ..- ,- ._.- ..._--

("nit-II 1.Stfllchm.'sor Igll":l)t1~rucK:,.
~~ # 12. Textures cUld lllicruslnU;lurc'" uf Iglll,,'UllS nx:ks.
~l>~ ,,\\ '.i1 3. Classifications of Igncous rocks.

'1-€:'..c..,~_ .A) j ~. ~i.l1~nll0'p-ical uharnclcrislic:;'l)j" r~..:iL!:.':Ibli.nc: Basic. ilm.llll!r(~basi(' rock:,.
K ,~ '73'" 1•..,.Onglll 01 Ig.neous rocks: ma~Ill.IIICdilkrl'nlf;lllon '-lnLl :L"~illllJ<1l10n.

..~ChIJ~l--31-q.fll~Ch'1~"fI. qfiii~~~"~~ft[1J:-;-_.._-'- .- - .,_ ..... ---

.0£' 2 """"" f'lm <t1","",of," ',Mkl~",I ~
~,) i 3 ~ "",_.ir <t1=""' I ~.~,.,.. ! 4 fM~I"ChJ;:I~l[i1 ;srlrdr4~'F9 ,~'I 3lCi~:[i7U1I1 )8" ~

~---=__~ m <t1"'''''''' I ~__ ~~ ~~ .I-Mll-c..-
~I~ : Unit-III I I. Origin. Transportation and DeposlLlon ofscdinwnrs. '-
..JJ ("" IV-- _ ; j EnvironJ]1cn(~LcondjliQl)~._~)r~£Q.~)ICIlt d~p~)~••!.!.illil.

...,..,.r (... R.•.rL.T"') _ "'.-,,-\")- -<1l" \ ,1 ~1kt-7.,.,~.,

~\:t\\,;j" /

~~.-'--
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-~-"--"'--c

.:,..' ------------ -~.-------13. Concept or scdimcOiary lacies. .
i -1.Concept of Iithi fication and Jiagcn.:sis.~ ~.. __15. Structure,sof sedimentaryn~.~~. .

, ~ ,. 3f"R'IT<1 ""'" '" """ I
2, 3l<l'""fITift V!Ri 'l7T ~ !

~ .! 3. CWlRfVJl '.(I <n1'?<F ~ pqm 1

4. <'PT.!TRRUT cf,'r ~ ~ q)J7:fRI'!l1f "Rf;'j~~.£.j I

1
15.~<1 ttR) ~ mq~_~.Tf01I.,_ .,' . . .

-,-U-o-;,-.'-V- I. Textures orsedimeTll<J' .••.rocks.
12. Classilio.:ation 0rstdiHl~llwry I\J..:k;,

3. A!!.cnt-; ;llld kinds of 1ll1'1;!!lh>rrhi:'lll.
4. (j;adc- ol'lllelamorphislll alld l11L'lallhH'piJio.:l11illl'r:ll/ ..:lJll':-.

__ --,.--_ i 5. SL~U~'lu~\.'sandlcxlun.:syrrncl.ill.~.II)hi~rol.:~'>._.__ .. '.

"""-5 : I. q;,iiidR" ""'" "" ~,. 12. <b141"i'1RCl m1e;on ct't ~I"QT ~ ~ 1
! 3. ~ 3ftRliG'l <1>Tg1J'T'lfi 4i1~wd\?ur I
i 4 ~ ~~ CfiT WTfIft mtftu -q;-'-Q-,"i1-"?o-, ,

:Unit-V' ~C.:lassilkniion ofmcuilllorphi..: rueks.-'
: 2. Definitiun and types of lllcl •.111IOrphk 1;lcks.
i 3. Pn.>gressivc metamorphism nf;lrgilllll.:COUS scdim..:n{s ..

j4. !~~(Jgressi\'.:_lhc~nalmC\;l~n\lrp!l,i_~~nIIr il~plln .•Ij,l.llI:~.{.(~ll":.

Suggested Re:.ulings :
~ '" ftr.1;m , ~ lffiR 31""'" ,'<i ;;)1. ,", <Ott;",
~ '" ftr.1;m . ;;ft ""'" ftlM. 3!J'Ir<-~ illl. fWl'A

IgnelHls PClnll(lg~ : :\"I.K. !los,,:
\1ctmnorphic Petrolugy : B. Bhaskcr Ril\)

Mctmnorphism and MClamol'phic Ro,ks (If India: S. Ril~

Petrology: H. William. F.J. TUnl-:l" and E M. Gilhcn
--~,--- ---- ~Princjp!cs~ofPetrology;-ci.W. T~'rl'!l -- . -- .-_ .. ------ -_.~ - -~-

Scdimcnlaf) Rocks b): F.J. Il":Lti.j,)hll
Textbook ofScdimclltary PClrolog~ by; V..:nna and Prnsad
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""" rn.rrf<r.wr, Wlllt>r m
FfRl"ij> it'ieii3fr cf; ~ ~ trftiffi ~ Jf:p:!R 4Id}"tCPlj

~ 3fun:T1 ~ bRT 3l'"'j1IRrn(1m ~_~. et '!1\RlQI("j 6RT 3~ct

Cfien / Clnss

f~ql:l / Subjl.:'"CI
"5fAlI'J / Paper

ftmu ~ <n1~~ / Tillt: ofSlll~j;.:Cl(jrlltlp
3@rcrn:i lIT 4CflR:GifI / Compulsory or Optil)llnl
~ J.iq; / Max. Marks

Dep:lrI1l1C"llton! i~lll'r hhl(;;[li('11. (;(1\"1.n( \ ladh~:l Pr:I,k ..•h
L!llI..Ier (iradll.ll .•..,\1111\1,111..\;11\11:wfioll (';lilem S) j bbu:-

:\s recommended by Ccntral Board ot'Studies ;1I1darrro\"t~J h.\ lhe (j(ln:.'rrwr ,lr~lP.
w.e.f. Scssioll201S -19

"6)~ 111-' - ;! .' 13.'ic Par! II
".If.:r:m:1 I (jI.D!.U(.iY
r~ / S•..c, lntl

xi~Cfi ~llSlI~J" SlfllC"!uralCCOJ,lg)

31f."iqpj /(\Hllpu!snr:-

@_ e., '0_____ ... __ ..~-----_._-~------~~---

:-'S45I$:'-T1.~~if1IfllCf)'1feY;lH *' -q~~ .~' .3it~~-&iT-""--'.' -----..---.-
. : 2. 'ffi'FRUt <1ft ~ I -;ffi't ~ ;-@li,{1-q m'r :mrc.fRUTl Ii 3. ~~ q,"""lq"ffi ~ 'U;:;::;:j <nttlm . 4i14SlUIl~:;f1 ~ >3'\f@11

, ,. ~ "" "''''''". ~ "' 'lfcr = ?1d <I; I1'lT'l1

1
5. ""'" <I;Wf """ iWI '"l """"' ,

I 6. '"'" f<ffi<luI '"l """""'" I--~,--------~. --- ..,_.... _-._--_.
Linil-I ~ I. Definition and scope IlfSlnlrtural Cieotllgy.

: ::!. IdclltiJicatioll nfbl:ddillg. l'llJll"I'PI ol"dip and s1rikl'.
. 3. ("linOl1lCl~rs .:omp,lss ami Bnllllllll r,llllpa:'.:-: \H1rl\ing <tnd (hC.
. 4. Stud) of outcrops, f necls or dip anu !'ilopcon l1Uh:nljls.15. Recognition of top uml bottom of beds.

,.L i b.~'oncepi of rm:k d~lurlll~ltl_on._ _ . '_ . .:
. ~-2 i 1. qt'R"~ -31i'h1P<Gl I

: 2. <:j"'ffi (f){ Gtl,fi:lfflCfl ~ ~ qrffm I
; 3. meA" om ~~$l!frl<n ~ it ~ <1ft ~ I
! 4, ~n tR <lR""l -ij; ~'1m I
, 5, ~ ffi>ljlfc)~ ?t'r 3rRfi".lT<f. JTm-TRUTI I

Unit.li-!!. Foldmorphol~gy. .--- ..-----._ ....-- .. - ---,--._,-

~ • _ _ i ::!. Geomctric and !!cndk t:ia:-sllh::uion ,II' fold:-
~ 11. Recognition nrtolds in {hc lil'ld and 011geulngll.l! 1Il,lp".

\.'I~\1 ~ i 4. Eneelortold~ on outcrops~"t.c;.~ ,5 ElcmClll<l1} idea Ofllll'chalHc:- ,If 1~IJdlJ1g.
~ :-$4iJ:f~1mrI3rrcnrfT"J1-I~\11 .vR X1~1~. _..

: 2. 1t'm <til~ '0i ~1f:'cf. q;t~4',1tr;:

13. «Gf"" oW ~'" 'Ir'lfu> ~ .•• il '"l """'" I
I 4. ~~ -qx wm * -g''qfC[ I
: 5, mR ~ <Gl ~ JmtfR'l="r. i
! ---_. --_ .. _-_ ... ". __ ._ .•-

J. Fault morphology. Slip :Ind scp:lr:nion.
'12. Geometric and l!em:lic cl:bsilkatj(lll urt"auhs.

3. Rccog.uilion tlfluuhs III the lll.:kl •.1l1Uon gculogll:ulmap:-; .
. 4. l::flCl:1of taults on (lukn)ps.

~ 5. ElcmclHan idea or lHl:l:hanl':s of il.tultin!l.~ -~. ~ -- ~-. - __ .

IlP~..Jl,c.<) ~(~) ~IL~

~~~~~) '~.,r\ ~. < l.~
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..~if-4-':1:"~'qf) 3l1'ci>lRifit Tift)" cm"7U:1~~~;~ir\?~f~q:,-:r1~it;1..
i 2. If?IUJ : ~ ~~. 1r<PR, l3~fffi ~ ~o ~J.Il -{j ~T i

I.3. Wur : ~ ;iliG1ClJl.!T<nR,~ ~ ~ ~3!'f "fr Wiu I
'! -"-,,-il'-'Y-- I. JOint morphology. gcomctru:-alld ~enctlc,"i.issltJCflll~)nol'.'f~}lJltS.'------

: 2. Foli311on: Terminology. kind:.. llri:;in and rdativl1 to mail)r slrth.:lllres.
~ 3. Linealion: Terminol\lgy. kind". origillllnd n:!:J(ic'n 1\\m:ljt,r •.•tnIL'lllrc~.

-i""'f- 5"~fu,~ If! ;t.,;;'ic'--"
'--~ --I 2. 3l1\3ccll'-i':o2lJ ~m . .'}ml",~j1:Fj (;1:"'ij ;}fq~mi
13. ~ ef:;lt q "i'~$\lf4Cfl IjHR:l.::ii ;OJr~cfllfcR:m':l ,f,'r l.fg~ I

I
, 14. ~,APi<tl <tt ~ ~~i _~~~G'I<l 1iTW. fu"j '1'0 q, ~"";j mIT
, -----l.---mtlimR ~ cnrFc1"1n1-l«>1 ~!~! _
'l~;lil.V : I.TypesllrllIK\1I11~lfIniIY.. -- - ------- -._- - ---,,-

, ~. {)uIJicr ,llld inlier. Onbp (o\..:rlapJ :JIlU of1lap.
: 3. Ih:eognitilill ortineonJi.mllily inlhL' lidtl <lnu 1m (11,:GC\ll()gj~'illl1laps.14. Elementary com:cpt Orlcl.;lunil;S. 'I cclUnk fr:unc\\urk or P;:nillsular India.
, llldo-(i~ngelk pluin~,~llld1:~lrapCl1jn~lIla~.lnJi.l.. _.___ u. ".u_ ,

.'

Sbggested Readings:
o(l'<il'1I~if) ~-t[<f> ~ : <ft, ~. ~ t0t ~ futAT:a
,<-i'<-il"1lfl"14'1 ~ : ~_ <i>. ~Q
'QroTfi'r<f> ~ rwr--2) . -3fR.tfr. 1T~:~

Structural Geolugy : Billing;, \lY,
l'hcory ofSlruchlral (jcolog~ : Gol\hatt=.~.w.
Lxerclsr.;s on Geological Maps and Dip-Strikt> ; Ciokhalc. N.W.
Outlines of$tn.;clural Geology: Ilills E.S.
Structural Geology: I-Iohbs. Mcun" und 'V,,'illi:uns
(it=ologica! \1aps: Chiplonl\ilr ;Jlld P,,\\'ar
Structural Gcul()g~: I'wis~ and i\lo\ll"c

i~1-lS ""r"i-<- )

,< ('(...~ '" I I')
t.... ""'. 'IN - c.;~ Iy

~r
(.2> It. ]) J<.-' 1>~ )

~I
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.'.
-'

Class: B.Sc. Part.1I

Subject: GEOLOGY

WI4)f1'l<ti : ~i.'1ra~IH ~ t1\!iF"lICJ1O$~

Practical: Petrology and Structural Geology

Marks: 50

".. :c~j~ t8T <n1 ~~~ 3l'U.f<:Vl (;lJf~~. Tfc.-;r. '30flF.:T ~ ~J{)

~. :Slll)'l!l~e.<tID, ~~t11$e:_"~'i"nF'rr~"e.~-dl:l.,I$C. "irc~nre:.
q.~. -m~. U":rrrK,WF:;{'i1vrr.~"l"7'i>~1!.«<:!J.I1q-~~_ ~[k';"j"fTl'';-GlR,

fYRz.;:fm.ttPM~. ~c. <fiJTi,,';!ISi:. "f!lr:l:"[1l'{ c:r.i 't;W'n-q;T~c.I
2. f~~fuIa 1R:l) <or ~a+Rii131t<rlR (mfull "fftJC7l, 1134.l-~i~N7!l1i -c:<l

~)-
~,- ~-'.~~\!-li:i-<-.inn, ~l{"1ISC. '{tlLl'-IISe,~-.-'fTl~C. ~~e_ ~.
'2l"ij3il'f"~. ~, til[""UFI. fm-c. ;fR:r ~. <i41<V1ISCI

3. lmrJ eti m-r "IHRr?i if '~Pj~ "irffi 'ij)J fm:R"uT ~ I

1. Megascopic study of the following rocks',. (Mir1eralogJcal composition. Texlure. Origin
and Distribution).
Granite. Diorite, Gabbro, Dunite. Syenite. Nepheline-Syenite, Dolerite. Peglnalite.
Rhyolite, Basalt.Conglomerate. Breccia. Sandstone, Shale. Limestone.
Schist. Gneiss. Phyllite. Slate. Quartzite. Marble and Charnackite.

2. Study of thin section of the following rocks: (Minera!ogical composition. Texture.
Microstructure
and Origin.
Granite. Diorite. Gabbro. Dunite. Syenite Nepheline-syenite. Dolerite. Basalt.
Sandstone. Limestone. Marble. Schist. Gneiss and Quartzite

3. Distribution of important rock types on the outline map of India.

1 '.~"~I*-''')'''~c;ft ~~~.~111~"-1-fl 1ffI ~<i~ffi;rrq ~ m I
2. ~ ~ c;ft 'A 13I llHi -.H ~ '0i ~;:;rRI<t'l ;:rrq I

3. 1>Clml~i$ '1H~'i1"$ ~ (fa ~,
--4. ~-~-3i+ll'TfI'~-~-<ir-:r1 i]>""?"'111- ~-'-

5-, '..Il~1f.1<p ~ \'<:1 ~~ TIT<;--:r;:rft 4"-: ~'-,''t~;<i'l~

6 .~~ ~ <fiT 3l"C2P1~ I

I. .'vk.-.surenll,:nt of dip and slrikL' usin~ Clilwlll<:lcr.
, Measurement of dip run! strike using Brunh)n compass.
3. !nl<:rpreHlt;on and drawing nr sl'cli,llh or "illlpk gClllllgical maps .
..L l'hrcc ruinl cx\:n;i.sc .1I111":(llllpi':li,'1l "r(llllCI\'PS,
5. ~:L1J) ufprilll<lry scdinl":lliar~' ,111digilClHIS ...;lrlll.:lurc•.•.

6. \tIlJ) ~\r':ilrtl..:lumlLl,Ul.kl~.

__ . """'l
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Subject - Geology

Scheme of Examination Marks

Annual Two Paper pattern

Theory paper First

31 t£l "b ('Pi 3tcP

~3i<ti

Maximum Marks

,g£%i~\.,0

~~l ') ,~--U

@ (~Q

=50

"PT = 150

---- -------------. ~-,,------,,---
Maximum Marks (:::42 Y2, '-I v--

Internal Assessment (Three Monthly = 05, Six Monthly= 10):(f5) 7 0

Practical Exam Maximum Marks =50

Total = 150
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I
= 2 ~ (5 X~)

05 R'J o-<ctim lI>'l ~ 'lR 3!Rl~ fIl""","flfun (2 ",'<l>~"""') = 10 (5 x 2)

05 <flU ~m<i" "'" .<PTt <m ~ fuq~ "flfun (6:% ~) = 30 (5 x iT"
---------------------------,----

>W1~y,.

Scheme for setting theory question paper:

05 Objective ~ype (Y.z Marks each)
>' -;../

= 2 ~ (S x Y.z) ~::.)

05 Short Answer type questions with Unit wise intemal choice (2 Marks each) = 10 (5 x 2) _

",J05 Long Answer type questions with Unit wise internal choice (6 Marks each) = 30 (5 X PI ~
-----..._----_ .._- ------_._----~-.""--

T~)

--=.

,C0;:,,'7
qj\,,;il ;S\~6\\ ,%. -'Wi 0

\C~<51"'\<)

,-\< ">1~j
~
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"'" fmrr 1lPrr~,~ 'IJffi'I

""""'" ",moil <f; fBU ~ tRim ,,-;;;f1\ 3C.J"lT' _"
~ 3l'tzj"lJ'q ~ &RT 3lj:tifttC'f ~2IT If:~J. qi 'l1\illQk'1 GNT -31-j-"'~lf=e~"-

Department of J lighcr Edu;;aliol\. G\)\'l. of Madhy" Pradesh
Under Gmdu<l1C Annunll'::-;:,ullinatj;Jll POUIoCI"Il S~ ll:lhll:-.

t\~recommended by Cenlral Oourd of Studies ;Int.] oppro\'ed by the Ull\'CfllOf Dr IV1.P.

\V.e.f. Session 2019 - 20

<pm .I Class
fct:.r,[j / Suhj\,'u

~ / Paper
f<ml Wji; <!iT '1Wfu; /
Title of Subject Group
3tf.'rcrnf 'lIT ~i$R>q<b/CompulsOl'Y or Optional

~ 3ic:f;/ Max. Marks----_._._-- _ .._ ..,

<ff.~. ~ -111/ il.Sc. Pan. HI
1~. / (;EOI.Oe;y
~2.Jli / Firsl

"fi41:tl'ffclSlA xti ~~ I
Paiaconto!ugy •.md Stratigraphy
~ j('ompulsory

4D2. __"'-<>

-
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. Unit-tV

.~

!

.
:,~ :---.-/4. Stratigraphy. Geographic dist;ibu(ion and Economic illlporLancc orSausar Grollp_ !

~'_-=:::::::r-.~'nilpighat Grt?llp. and Bll~ldcl_khand(;ncissi~ Co~!!plex.;..,....._.... __ ...._. _
i :?<r>1:?-4 ! 1. ~ ~ . ~Hi''HRl~IH. <-ftTTl~ fZRRur 3J'R 3ffi2:j-q)JT~ I

2. ~ ~ . fllti'lN$lA, .lfrrJi~~ 311-":mfih:n %(q I
'3. 'llsqHI ~ : tirctxf4':l11<1. g"!iGk'l<:iig. 1-:411111>14',N?RuT :;;q 31lfifm ~ I
4_ <nm ~ <fr '1'l!IRiCf) ~ti~fl~f4-5lA. "4l'ilR1<t>f.tl~rrf ~ V11••1~ .:'ivr I._._-------- ---- -- ._----_._,
I. Cuddapah Supergroup: Stratigraphy. Geogmphil: distribution and [conoI111(;

, imporlance.
~2. Vindhyan Supergroup: Slnnigwphy. Gengrap:lic diSlriou!iull ;Jill! h:onomic
! impol1ancc.
I 3. Comh •...ana Supergroup: Str~l!igraphy. (jt.:ographic di-;Irib,ltiull. P:llacoclim:lle and
: Economk importance. . I
i 4. Jurassic rods of Kutch: Str'-Itigrnphy. (jcograpllic d istl'iblll illn and Fos~iJcontent. ,

5 11. (lJ1lC1"'1I'i afu ctl fu>2f?JlHI- ~-fj~M ~iTll)R1Cf' ~.;;~ul-~Gfl<JI::!tjiffii-:
I 2. «m -.ffiR <r<iWlcT -.ffiR . fi'RHra~H_ 'ij'11Ro""f<tm <r<ivI'r<lw!3m I I
.3. *""" ~ ' fi""ra~H. 'ij'M~", "'<RUT '01 on,jl ,
14. 3Tffir'I ;i; ~ """l'T ffi'I , """raW'. 'ij'M"4i fuRur 3iR :mf'f<!> ""'" I

5 ~1<1Ifl1<t> ~ . 'l!1'ttHFcl$1t'1. 'l-i1'iJf2'l<1'1 ~ ~ i$~h;;(I~)Q~Tf I
I lin!I-V .11. Cret3ceous-r~~ck"uf'l.i;l;iiin~.l~ltl:--S-II'~iTlgr:l.pi\)~(jc~;g;:;PilTcdistribution ;l~jd"l:i)~.sil-.

, l;onLents.
/2. Bagh Beds and Lamcta Beds: Stratigraphy_ Geographic disiriolliioll and Fossil

I contents.
3. £?ec~nTraps: S!ratigraph?,'. G~ographic_ distribllt,ion .llnl~i\~c.. ,

, 4.1 el1Fary rocks 01 .!\ssmn: Stratigraphy. Geographic drslnbutJOIl :lnd ~-,CllIlOIllIC
, importance.

____ .~._~i\\il~~~Cil'ollp:St!'~~.~WilI2!~~:l~.~.?~r;lphj":.,~is{l'i~,~10~J_l_;lnd.~~~~I?~ltc~.ll~si~ .

~ ..

Suggested I~cadings :

~ ~ "t[1i fltmRl$lH : ~ rnR ~ t;[ri iT. ~.~"R141
. _._~_. __ ~__~ __ "lWl'f_'l>T ..~, ~ 1rnR ~ ,._.~ _

~ ~ . 3TFI. Ol. firm
3lcr>:t~'(f)$) l0l' .q;~)'<"l<6l~ fcrnr-l . ";sT ~ '?T'n fdcrrff
gl,"~I'" ~ '1f'1 <fA . '!"'T. ~~' '01 ~

An Introo.uction to Invertebrate Paleontology: P_e. Jain and M.S_ Ananlhraman
Historical Geology of India: Ravindra Kumar
Introduction to Palaeontology: A.N, Davis
Invertebrate Palaeontology: H. Woods
Geology of India: R. Vaidhyanadhan and M_Ramakrishna (Geol Soc Ind.

~ Pubhca';on) 2 Ed :: .-7 _ .cr-.t2

~14f~'1\9 C"Y~.JJ;:,l,'l;r-
~ ~.,$ o,-H,'"0

~rrJ 'J~ 11 \~¥-<-~'rv" ~('" ."-~-'1- '7-
~/~ ~ r"" ••• T~)

~
'8r411'"n~)

(1)''- 1LIe- l>~ ....J
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, <nan / Class
~ / Subject

~ / Paper

f<l"" "'lP <!iT >lW", I
Tille of Subject Group

~ m ~i1'/Compulso •.~otOpliulln!

3f~ ,Jjq) / Max. Marks

<fr.~fi.'+W1 - 111/ U.S...:. Pari -.111
l.l~ / (jEOLO(jY
~ / Second
"'i-TRrrtA l;fd Cl1I<:l~IR<fJ 1Ja~1"1/
Earth Rl:sj)\II'~'cs and t\ppliL:d Go.;\l!Ogy

~ /( '\lJllpllblll';.

@-,'"IQ

i "iiiTt-1 11. 3fTf*iii ~$1H em~. ~-f-re)q'f cnr~~. 1L;:Y;lIf.i~--diVil-4)I'--i

I,2 ftnjfa """'" ""'" 1
3. ;;aWI\i1cl'llm 1

: 4. 3t14'lf1Cf>'iul ~ ~ {i<AdS'S ~ ~ I
'__ . .~~MCJ]t1 nRUI ~ 1_.. ..,__.... __ ._..~ '__ ." ..~ ... ._!

,Unit-I I I. Introduction to Ecollmnio..: Gcolt)t! \'. (,"lassi licaliol1 of mineral deposits. .
. 'Gcologic;il thcnnOlllclcrs. _.

)2. Magmatic conct:n:r<ltion Pnl(:CSS.
- 3. Hydrothermal process,
14. Oxidation and Supergene sulphide enrichmcOi pmcesscs.
5. Mcchankal concentration Pl\)C~SSI..'~.

~~i" '1m <t 'iiiiil~ f.""R<f"",,,~", oif.l",-f.\,'pij<51 iil'ii\i~:-;\r~ ."F-i<ii. '1
m1nfM<h fcrcRur l[Ci 31T~ ~ <ni 3tt"l[l:R :

: c;ffi::.~. ~,)f?ttfl"i. fIfu1. ~HlI-vt,.ctl "!<>'2jl1lPi1..fll1
! 2. ~ * ~ if f.tt:1R:lI~Hi J.lt;:ffq<Fi ~ f.'fe)q'j et"l •.•1fi0" :j!iT{"'-l1. ~qf-r..ATti T"'
'I '4IIOR1i$~. 'qCi ~ \j4lfl'fI "iN31~-
, 3NiP. ~.4ftl~c. ~. ~. 1;f~. <t5rl:11Ilile.'i'ilttl"lOcl. (fI'I'(-'5'1. ~.

----.-.- -:'!':!~-'l'i_~}~~_~._._-_='~_.'-_ ..--'.",,--"----:.=:c-"c:-. '- -~. -~--.-
---- Unit-II II. Study of the f()lIowing me!nllk minCI'<l1dcpo~ils of India with releR'nee 10 thdr

. mOOe cf mxtlrrCIlC~.me-Ill im:rab. !.!I.."l\.!l'''rhil' distri buliull and l.'.:urh)lll i..: llSl.'S :_, - .
; Imn. M:.lngancsc, Chromium, ('llPPl,.'r, J .cad.Zinc ;lI1d A lum inurn .
. 2. Study orlh~ lollowing nOIl-lllctaliil,.' lllin~ral (li.:rl."ilS nf Inui" wiih rdi:rclll'l,.' 10
their modc 1,)1'I,)Cl;urrCll":C, IIIincralogi':,l! Ch;Jr.lClers. gCllgrupllic dislribul iun and
economic uses :-
Mica. Magnesite. Talc. Barite. i\sbcsto~. Kyanite. l)ialllllIlU. COfUnuulll.Hl'r~'!.
Fluorite and GypSUHl.

~

\..A" ~q;i.H'-'i1 ~ ctl '30ifn:j~~4' ~cir<--'lI~i4-;j;~~riir-c~,j ii'":l~'11f.1i.ftl-i'
,p ! 2 ~~ B~<t';.j (~)f~<.;'"'1)<#r \j,.-qfct1, J:rn'\JFf \'<I"~i'CI""'~ I ~rr-~1R'Jl<fi'~

it' .•2~~ :fif\1Rfl ~ "ffq"ll3f1'RUT (~4) I ~ <E~<!.Iillzl 10l~l.j "n:r~ffi:l :}ft-?
'b.C~ ! !>l1~Fclcp"itft f.1eitt ~~ I

[
.3 ~ ~ -.rf.'!Vi mc.T . mfi<j ~ """'ll. 'l.- ltmTf.'l", ~ 'iniTftcq, f<lmur <.I>
fit>l<n,<r>1 ~ 1

. 4. ~ -.rf.'!Vi ~ 1
"'" -'-Jilii:iii- ----1-. -O-,-ib-'i-n-o-r' Coal. j:;':i)cS~;(~:;;,I'-l:;;:;l;ul~j"i.ig.nitt:-Jl'PlJ~jl~-ori;ldt:i.- ..----- .. !
" ~ '-1\ \.') . ~. Orii!in, mtllr3(illl: alld ..:ntraplllC"llI"I' naltll':ll h\ drilCarh..lllS(p":lr,}klllll). Strllctllfal
¥::.. ~ \';"~ I and S~'atigraphil..' traps. Inland and \.I1"-.•h<lJ'1:PC"l~\,lifcl'l'lI~hasin:-- in India. i~1

3, :\1incl"i.Ilwealth ~lr i\'I.ldh~ iI Pralk~1l \\ !tll ."IX'cia! fl:il.Tl:lk": III llhlLk t,f Ul:l'Uffl..'lll:l'.

. i gcok\gica! and gcog.l'arhil:al distribution. i -tJ"

~~Mi~ J~-----'-1U:~-:;~~--'--{
'~I1,!.?l, IH"""'-;, ~J>"- b~~7- Li.~ •.t~' _...I~'I) -SV.~.O

"""'ll A _,)(1:)1-' l\'._\.~ ,."'\..- . (. • ..,..• .1J,,) )..""6"1 .~,P-.J.i...

,.~.,......
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-------,,~. ------------------- .••...__ ...-
'~."'r~=4l-,~.-311'l<l~~i8l-"'~~-'if'f~"""-.~8,iih,-~'lcil <t ;iIiii.U'i;,;j-:r'r-,--'- '- . ,- (Ii)

[
:2. <m:r~ \iii:11~rll f.vItuT off FMiI ~rMCfl qftf,t~1r
3. '.!"'T<t f.'rqfuj <t ~,!4~1",'"~'lfmii I

i 4. Vffi-_ '0i 'lfiPTi! """ .m""R"'fu. 'f""l <Ii,'l"f'ITllIi 5. W<'if <t ~ T', '""'1" m<ffi "" ""~ I
!' \)nii:[V ; J. Engineering Geology and its imr:Ht.lIlce. 1~:;lgil1~~~ii)-;:;lp('-rliL."(~,:\O,:-ks.- ---

; 2. Geological cond,ilion~ ll}f l'OIl,>lrUL"lilll1 (Ij"uam" :lnd I"<:sl'noir.

I 3. (jculogical conditions !()rn)IlS1rllcliun O!"lUIlIWh.

I 4. Hydrotogic cyde nnd Oi.'CUrfl.:nccof grOll/ldwat.L'r. Qllalily of gWlllld\\,llcr.

! 5. 1-1!~~~?J~_gkal__E:~)p~~~:~_l}f!()l~~~_C.lassin:~!~~_of'~~10~(:~'~_._. ,. ~ '_ ...J
~-5 . 1. ~ ~ <PT~. ~lf~ Jf~ 'bl ~i(jEI ,tq 3T~irx:RTtrftt£.r.:rl J

2. ""'" qft 'ffi'Ilft ~ 'lfil'RT f<lf;njj <t\) ~ .~ I
3. ~f.1Yf~)nT <i> ~ ~ <i'; qq;a'!oflll W'<1'TCI I

I 4. ~ toIlJIRJ?lOI em ~. ~cnWrn~ * "!XQ>R. ~ GiI'lliRI';'l)' <t1 ~ <fi i
1"""5 ~ 'Iiit<R ~ 'lNIfH-", '1."'" <n qft '<WIRl 3l<l'lRVIT I

IJilil:V- "j J. !I1Lroduction LOmillcr::il ~;::j)i;lralio~L.Surl:'ll:CilJ;(j sllh-~llrli.j{,:('~.'pJon~l"l;;:;-mt:li1oJ'i~
: 2. Elementary ideas CIt-outsurrac.;" and umkrgroulld mining 1111:lhlllb_

IIJ. Environmental illllxlCI due tn ov('r <"'_\pl'.1iiation of lJ1:ner~ll rcsuUfCCS.

, 4. liltroduction to Aerial Photogr...lph). Types ofaeri.d photogr:Jphs. Elements ofI aeri.aJphoto-in!crpreration. _. _. '. .
. 5. Llcmclltary ujca about Rt:Il111Il'SCllsmg imd (JCllgraphH: JnJoflnalloll

~_, __ LSystem,(GIS)
._--- - ._.~----_ .." ---- .._- -- .-_.

Suggested Readings:

,,
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I
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•
Class: B.Se. Part-III

Subject: GEOLOGY

SU4)f1I'f.i : \Jf1qPlJlfil$H trci 'l1'h'Fcra$1H q2JT 1J.-"ffilm trci tljc,t:IRCfl 1i~
Practical: Palaeontology and Stratigraphy, Earth Resources and Applied Geology

Marks: 50

1. f.;J..."'lf?fffi9 ufrm1'1l <llI 31an1'1 -

jOjdl~R.'fI. ;j,f;'fIl:jj(OlI. ;jfq,~2R 'H~~~.E:fi'H;~,f{gf~l~if-5qcff. c«l~.
RlfI',-1ffil. R:qRq;~_. ~. ~. "i'F'ffl, ~. 311<ni. ~1~l(lp:\<!:lI. <~;1~"-<4.co'J.:Rl.

~. ~. ~. 'n~1J1. ~. ~<:J"Q2<'lf. ir';'I\'l~.-n. :mq1ftnl 1rft-~m.
'~Jr:14Iel~~'1i:~~e,liiC';R ~-Q:/~. ~~. q.,~r-fr;:r.q~Ts'f4fi~i,~.
::n'1I']"Cfl 'o/-J ;S1i$LctI~'e'H J

Icl1=ticel1fi.TjjlllOiT~Rti. ~~. W~f. Fc(1)fi1i<:1l'! f
2. 'lffiO et> tGT'-11R~ 1'j fif\1'!~sfl"i <tT~fW'l ~:f"lliem m:::rr I
3. 'RIWUmi :rrrwn <ii 3lTilR lR ~) c#r 'fi~~ ~ {rnl 'PTCiTjW'11

1. Study of the following fossils:
Nummulites, Caleeala, Zaphrentis. Mic,aster. Hemiasler, Cidaris. Productus.
Terebratula. Rhynchonella. Spirifer, Gryphaea, Pecten. Venus, Gardi!a. Area, Trigonia.
Gerithium, Ganus, Physa, Murex, Naliea, Cyprea, Troehus. Turritella. Belemnites.
Or1hoceras, NauWus. Gonialites. Ceralites, Acanthoceras, Perisph;nctes, Calymene,
Paradoxides, Phacops, Monograptus and Diplograptus. .
Glossopteris, Gangamopteris. Vertebraria, Schizoneura and PlilophyJlum.

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

1. f)jyfclR<.l(j ~ ~ * ~ :.fT, '(1~1ItlPl4'l ~. ~Tf'tl JTCr{{>.ff, '~ ~7J'

""'"" -~"'klse. E:ikl~e,R:lli~"",I~c,~~, ~TIlC. 41~"lse.~~, "CfT~x'1'i:1{-mc. R1ffifttd1'1.
~1'3.:II~e.~, ~Rt>~i4Ill,,(I~C,q;~<1(1lse.<Wit~,4J:<l>tsc. ~••i'l~lse. ~. Tfct:rr,

~ ~'- --- >:4tol~l$c._c6Rh~••~ISe. 9><4lilse.-"11~~.:II~e.-Rc~"",lse;'"""3nfTtir:c.~3f<"PR.-Cl~, ~e:-~~' ~~'--~ ---' ~ ~.
t.,~~. ~c. ~(Vttlse.~._,~, <J>Tt--5l1. tKj~. ~. ~.p=r.11l'4c.m~.
'tol'~'Sl(1lse. li"('<fl)tll~C:, ~. fflR14"ilse. cr;;;tl;.Trr~ '0i m CR4I
2. 1'JT'{'(j ~ ~ "1H~~ i'f ~ ~ Qil ffr<:'RUT ~rr.nI
3. ~ if; ~"1U1 C'fIa :rn Q)l 3JUnR I
4. 1ftli Uj("lfd\! liHRl"5l1 cPT iRR1 oW ~ ~ I
5 ~ ~ -q ~ lll"R m ~-q if X!~ ij oJ\! ~ ,~ qfj tl'iC:'QF!;

6 .or;! ",mtmif "" """" " """ ~ "'~ :wr<'li<M om ruil'iAT I
I. Ph~sj~al properties. -.:hemical <':Dlllpusjl jlJn. I11tlUC ur OCl:Urr<':IH.:C, di::.lribuliull and US('Sor
{he foHo\\ing economic rnjl\eral~:-
Magllclill'. Hcmalite. Limonite. (it)o,,'lhill'.Sitlerih:. p.\rite. llmcnill.'. P~rlllll-"ilt:'.Psilllllldaol'.
Braunire. ("hromitc. Chalcopyrite. t'O\'l'ltill.'. Btlrflik. :\-1akK'hill.'. :\/urilc. Cupril<:. (,abia.
Sphaleritc. Cassiterite. Wolframite, Molyiuknill:. Sllbni{c. Urpilllcnt. Rcalgar. B:.lll,..•iw.
Apatile. Asbestos. Burite. Calcite. China-day. Curundurn, Filloritl'. (iwphill.'. Gypsum.re-- Garnel. Kyaoitc, Lepidolite. Muscovite. Quartz. Sillimanite. Talc. Magnc!>ilc. [lnd Fireclay.

. ~\~\ "02. Distribution of economic minerals on thl'(HlIlinc lll'-lp dlmliil, ~
}..;. ~,Shldyurhydrologicall)rt)rcrth,:s Ill'n:H..'h. \-"" ~11
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