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There shall be three (03) Sections in the Question Paper.

Section A shall consist of ten questions (02 questions from each Unit), of 1 mark each, all
compulsory to be answered in around 50 words.

Section B shall consist of seven questions (at least 01 question from each Unit) of 03 marks
each, to be answered in around 200 words. Five questions must be answered out of given
seven.

Section C shall consist of five questions (01 question from each Unit) of 05 marks each, to be
answered in around 500 words. Any three questions must be answered out of given five.

The number of paper and the maximum marks for each paper together with the minimum
marks required for a pass are shown against each subject separately. It will be necessary for a
candidate to pass in the theory part as Classification of successful candidates shall be as

follows:

First Division 60%, Second Division 48% of the aggregate marks.
All the rest shall be declared to have passed the examination, if they obtain the minimum pass
marks in each subject viz.36%no division shall be awarded at the part | and Part Il

Examination. Students have to pass individually in each paper including internal assessment.
DISTRIBUTION OF MARKS

Paper I: 2 hrs 40 Marks (Minimum Passing Marks 14)
Paper II: 2 hrs 40 Marks (Minimum Passing Marks 14)
Practical's 4 hrs 40 Marks (Minimum Passing Marks 14)
Internal Assessment 30 Marks (Minimum Passing Marks 12)

Total Maximum Marks 150



B.Sc. Part-1 (2023-24)
Semester-I|
PAPER |- PHYCOLOGY AND MYCOLOGY

Unit- |

General characters, thallus organization, pigments and reserve food material of
Algae. Reproduction and different types of life cycle in Algae.

Classification with special reference to Fritsch. General account of Cynobacteria,

Cell structure and reproduction in Oscillatoria and Nostoc.

Unit-Il

General characters of Chlorophyta and Xanthophyta. Morphology and reproduction in-
Chlorophyta—Chlamydomonas, Hydrodictyon, Volvox, Oedogonium
Charophyta-Chara

Xanthophyta—Vaucheria

Unit-lll

General characters of Phaeophyta and Rhodophyta. Morphology and reproduction
Phaeophyta - Ectocarpus

Rhodophyta - Polysiphonia

Economic importance of Algae.

Unit- IV
Characteristics and broad classification of Fungi (Alexopoulus and Mims, 1979).

Structure and life history of Albugo, Aspergillus, Mucor, Penicillium and Morchella.

Unit- V
Structure and life history of Puccinia, Ustilago, Agaricus and Alternaria. General Economic

importance of Fungi.

PAPER-II LICHENS, MICROBIOLOGY AND PLANT PATHOLOGY

Unit-l
Lichens - General characters, habitat, structure, reproduction (with special reference to
Parmelia and Usnea)

and economic importance of Lichens specially as indicators of environment.



Unit- 1
Brief history of Microbiology: Major contributions of Leuwenhoek, Pasteur, Koch,

Metchinkoff, Paul Ehrlich, Edward Jenner, Flemming and Waksman.

Unit- lll
Characteristics, structure, nutrition and reproduction of Bacteria. Gram staining, economic
importance of Bacteria. Gramstaining, economic importance of Bacteria. Characteristics,

structure and economic importance of Mycoplasma.

Unit- IV
Viruses: nature, structure, multiplication and transmission of plant Viruses. General

account of Viroids, AIDS and Prions.

Unit- V

Principles of Plant Pathology: Symptoms and control measures of following plant diseases:
Green Ear Disease of Bajra. Loose and Covered Smut of Wheat/Barley, Black Rust of
Wheat, Citrus Canker, Little Leaf of Brinjal, Yellow Vein Mosaic of Bhindi and mycosis

disease caused by Mucor.

PRACTICALS

Microscopic preparations and study of the following algal material:

Nostoc, Oscillatoria, Hydrodyctyon, Volvox, Oedogonium, Vaucheria, Chara,

Ectocurpus and Polysiphonia.

Microscopic preparation and study of:
Albugo, Aspergillus, Mucor, Morchella, Penicillium, Ustilago, Puccinia, Agaricus and

Alternaria.

Study of Lichen specimen.

Staining of different types of Bacteria. Study of some locally available plant diseases

caused by Viruses.
Mycoplasma, Bacteria and Fungi in field/laboratory. Yellow Vein Mosaic of Bhindi.

Little Leaf of Brinjal, Citrus Canker, Green Ear Disease of Bajra, Rust and Smut of Wheat

and White Rust of Crucifer. Mycosis disease caused by Mucor.



Marking Scheme-

There shall be a practical examination of Four hours duration and the distribution of marks

shall be as follows —

Regular & NC Ex Students
students

Identification and slide preparation of 5 6
Algae
Identification and slide preparation of 5 6
Fungi
Bacterial staining 5 6
Plant pathology exercise / Lichens 5 6
Spots—Five (2*5=10) (2*5=10)
(a) Algae
(b) Fungi
(c)Lichens
(d) Plant pathology Fungi
(e) Plant pathology Bacteria/ Virus/
Mycoplasma
Viva-Voce 5 6
Practical record 5 -
Total 40 40




Semester-ll
PAPER | : BRYOPHYTES AND PTERIDOPHYTES
Unit- |
General characters and classification of Bryophytes. Evolutionary trends in thallus and
sporogonium in Bryophytes. Morphology and life history of Riccia and Marchantia.
Unit- Il

Morphology, life history of Anthoceros and Sphagnum. Economic importance of Bryophytes.

Unit- 1l

Characteristics and broad classification of Pteridophyta. Stelar system in Pteridophytes

Unit-IV

Occurrence, structure and life history of Psilotum, Lycopodium and Equisetum.

Unit-V

Occurrence, structure and life history of Selaginella, Dryptoteris and Marsilea. Homospory,

heterospory and origin of seed habit

PAPER Il : GYMNOSPERMS & PALAEOBOTANY
Unit- |
General characters, economic importance and broad classification of Gymnosperms.
Unit - Il
Occurrence, Morphology, anatomy and life history of Cycas.
Unit - 1l
Occurrence, Morphology, anatomy and life history of Pinus
Unit - IV
Occurrence, Morphology, anatomy and life history of Ephedra.

Unit -V

Geological Time Scale. Types of fossils, process of fossilisation. Applied aspects of
Palaeobotany. Structure of Rhynia and Williamsonia.



PRACTICALS

Study of External morphology and microscopic preparations of the following Bryophytes:
Riccia, Marchantia, Anthoceros and Sphagnum.

Microscopic examination of fossil slides, specimen/photographs- Rhynia and Williamsonia.
Microscopic, temporary, double stained preparations and study of stem/rhizome, anatomy of
following Pteriodophytes-Psilotum, Lycopodium, Selaginella,

Equisetum and Marsilea.

Study of temporary, single stained microscopic preparations of the Followings:

Cone of Lycopodium, Selaginella and Equisetum.

Sporophyll of Dryopteris, Sporocarp of Marsilea

Microscopic temporary double stained preparations of T.S. stem of Pinus and Ephedra, T.S.
Leaflet and Rachis of Cycas and needle of Pinus, T.S.of normal and coralloid root of Cycas.
Study of male cone and megasporophyll of Cycas. Microscopic preparation of male cone of
Pinus and male & female cones of Ephedra, Study of female cone of Pinus.

Marking Scheme-

There shall be a practical examination of Four hours duration and the distribution of marks

shall be as follows—

Regular & NC
students

Ex Students

A double stained section of Bryophyte

A double stained section of Pteridophyte
(Vegetative)

A double stained section of
Gymnosperm (Vegetative)

A double stained section of Pteridophyte
/ Gymnosperm (Reproductive)

Spots—Five

(a) Bryophyte
(b) Pteridophyte
(c)Gymnosperm

(d) Pteridophyte / Gymnosperm
(Reproductive)

(e) Fossils

(2X5=10)

(2X5=10)

Viva-Voce

Practicalrecord

Total

40

40




Reference Books-

A Text Book of Botany:Vol.l1&ll — Saxena and Sarabhai, Ratan Prakashan Mandir, Agra.

A Text Book of Botany—Singh, Pandey and Jain, Rastogi Publication, Merut.

1
2
3. Algae, Lichens and Bryophyta —Gena,Verma and Chaudhary, Alka Publication, Ajmer.
4

Fungi, Microbiology and Plant Pathology—Gena, Verma and Chaudhary, Alka Publication,

Ajmer.

Pteridophyta, Gymnosperms and Palaeobotany—Tyagi and Saxena, R.B.D.,Jaipur.

6. Pteridophyta, Gymnosperms and Palaeobotany—Gena,Verma and Chaudhary,

Publication, Ajmer.

7. Practical Botany— Bendre and Kumar, Rastogi Publication, Meerut.

SYLLABUS BOTANY
B. Sc. Part —1(2023-24)

Tfa fasm=

AT

CURCIE] JAfHTH 3 = 150 _IAGH U 3id : 54
TR 1. 2 ©¢ &I @ 40 3% 14

YR 2. 2 HC Bl @fy 40 3f® 14
RIS TReT : 4 'S Ay (U ) JAfHTH 3 : 40 R[ATH URT 37 14
RS FeTeh HfdrehaH 3 : 30 IATH U 3 12
YR BT Je=i

TP YR 3 97 § dieT 7T 7
Ggus ¢ —- 1 (Us) & 10 JAfard gz
g WHT Max 50 95

Ted gRT U9 BT I09— UAP gdhls A 3Mfdhad 2 (10x1.0 = 10)

WUS §: — 5 U ARG fdbed & 1T YD YT & 3 3, BIAT & folU MaWH ©

I U 9T B | IS AT Max 200 9T |

Td & U BT I9d— UAD §dhls A STfSdHad 2 (5x3 = 15)

g W: - 5 6 TPR B U7 U b 5 b, BIAl b {0 AATD B

PIs A1 3 YT B, eq AT Max 500 IS |

TWEd & U BT I UAD SPhls A SMHdH Th (3x 5 = 15)

Alka



JATI-1
U 9F 1: a1 U baP A=

TH1E — 1

AT B AH A9, GHR WIS, S, avi Td AU @rer uare |
NEICIGICIDACISIEICRECIE S AICE e

ATt GHTpRe— faRIY w0 ¥ feg & WeW H | A1gAl SIam] $T QEg faaR,
MRereIRAT vd dARerd o BRI We T 1d o+ |

smlé -2
FARIPBISCT UG SIFRIBIgel & ATHRI Slefvl, MBI Td o+ |

FARIBIICT : TSI, BsSIfSHed, dicdidd, SS=ad |

PRIBRICT : BRI
SFNTBTICT © drbRar
P — 3

fhaThIger Ud JISIBISST & AT I&T0l, JMBIRGT Td o

fhaTpRIeT : TaeThTid
- S N
Iarelt BT i AgT |

TPIE — 4
FHadhl B AT AT FAIRIT AT (Teraardiars a1 fFE, 1979), Teqill, TeRNed, REx, UHaforad vd Ardar &1 dwaer g
a I

SPIE — 5
GEATT, AMRee, WIRSH Td sfee-iRar &1 GReT T S g |
FIHI BT AT IRIF HET |

TR U 22 o, e Siid fIe ud gy A fae

TP — 1
ARDH : AR AET0TATT, FAT U T (ARiferan e i1 & ded # ) T dga & e wew yatareig gaw
s wqH |

THIE — 2
geTolia fagm &1 wféra 3§ sfe: &en 8, ueER, BfE, ARSI, Urd, UERfds, Usds STk, Bl Ud araad T &l
RINCIE I

T — 3
SiraTopait @ SETT, WREET UG UIOT T S, AT IRRGT, SaTopRit @r onfdfe Aeed |
HIGHICATSH o SIeToT, ERe Ud 37fie #eed |



T — 4
fuToy - Uy fAuTogei @1 yefd, R, o JT fAuTel $1 HeRv, aRRIISYE USY, TR & AN e |

TP — 5
uey T fasm & Rigr, FfaRad areu IR & dAeror T [T FRIE & U < 9TeRT BT B8R 9Tell I, g/ SN B v
AT |

et R arRife ader

frfoRad daral o geresia faRes qen sreaae— ARel®, RrereiRe, ersgIfefica, dicdiad, SSRNIM, BRI, diaRa,
TEeThTIE el Qe TS hIfeT |

ffoRad waara garef o Gereeia faRemel ST 9T T SHd! feddd — TR, Uogdl, @, UfRiferm, dRae,
R, yaRiifea, sFRed, MeexRaT |

fafr~ YR & AEHA B /UG BT T |

fafi = TeR @& SHarvpel & e |

fANToLaTT, ATSPIATSH, SiATopell Tl Hadl §RT ST WY wU | U S dTel UTed I BT Sl / YIRS § Fea
gt &1 did RRT Aord | figH e |

F b1 g woft T AE B e T F$ AT vd WA BT AHE fhee 9T | qOR BT FRA dTell T, RN b gRT B
Tl RIFR DI I |

SIS |
U e B Fafd 4 T B BN TAT BT FT AR A TPR F BT
i /g faemeit TS faemeft
1 | arer T 9§ UG Fellgs o Hlel 5 6
2 | B9% $Y U T TASS IR el 5 6
3 | SiEToRT &1 ARG 5 6
4 | arga e e [ g 5 6
5 | wre— g (2X5=10) (2X5=10)
(a) Srara
(b) ®a®
(c) <z
(d) urew A7 R (Fa5)
(e) urey T fRAm (RuTogRl, ATS@HITSH,
SraTogst)
6 | ARgs wer 5 6
7 | yraRe gRas 5 -
8 | B 40 40




JAET-2
T U 1: FEAIBRICH 9 cRerwged
TPIE — 1

FTATHIICT & AT e qAT 60T, derd qe S § Igfaerig ygfcaw, Ridwar qen amef~aar @ snaRe vd
Site ga |

3PIE — 2
TRNIRRN TAT THH B FHIRG! G Sia-ged, FRBSeH &l Nffd Agq |

TPIE — 3
SREBrRIET @ werr vd fawgd aeffeeer, <Rewger § w1 dF

T — 4

AIScIICH, FTSHIUNSIH TAT SHIICH BT UK I, ARET 9 Sfiad g |

I — 5
RIS, STeUeieRE Torr ATRiferr &1 Wit oI, |ReHT 9 Siad g,

FHETopan, s dor i ggfed b1 S |

U UF 2: JEIgadren Vg gRIEfa s

TP — 1
o & 9Mr qev1, ofdfe we 9 fawgqa affesor |

TR — 2
ASHH B UGS AT, STBINDT Td ARINGT Tl Sia geat |

TPIE — 3
YIS bl TG @I, AThIRD! Td ARIND! qAT Siae gedl |

T — 4
TfthT &1 WIS oI, JATHTRGI Ga ANIRD! qAT Sfad geal |

THE — 5
Y-aee Faa—aRofl, Siaredl & UaR, Shared! waq @ ufear, siared fgm o Syafia], s 9 fferaratar @
[T |

Feafy fagm s oer

fr=iforRad sTaTwETH & 98T METR® e Jeresit favemreit & fmfor 9 s -
Rforaar, A Rram, TeIRRIT T =4 |

s qon fafermafa Sare @ werss, wredl /s a1 geredia fRer




ffoiRad cRewsed & gersell faRaq, sRemfl, f—aifiRe T W™/ Ud< &1 INR ASR: ATScilcH, AShIunsas,
faaforen, saiRiied qen arifferar |

AEHIISIH, RieifSmer den swinfien & ¥, $ReeRY & WRIfh, Arfiferr &) farowfers |

TS AT UhgT & WY DI IR PIC TAT A1SHA BT 40T (q0fes T fUaTer) T urs=91 &1 TR 01 BT IR BT
BT IRUT, TFAFRRIT FRTAIRN & g\ MT TUT SHGT IeqTT BT |

AEHA B AR T4 PRIGES ol Bl IR HIC B Gerasii Ry fg—sifikoa foRem &1 fafor qen s, dged

@ TR I TAT [HAATOV FT AT |
ST & R UG BT YA [RT, ST & AT Wg BT AIIA |
TGl & 7R ¥ AT AIGT 2GS AT |

i Ao
Ui Ten B Ay 4 TS @ Rt qerT Sfdr @ faaRvr e geR ¥ BT -
frafaa /qd faemei <GSl ferenelt
1 | srrETEeE @ fg—eifiRSH® faRamT &1 Aoy 5 6
qAT G
2 | SRewIzcH Bt fg—_ifoH® fava= &1 o 5 6
quT e (F1Rw)
3 | sFgadren @l fg—amRee faRe &1 o 5 6
qAT 3T (F1fAeh)
4 | SReI®IgeH T2 Fgdrsll Bl fg—AfiRGTd 5 6
fora @1 oo den st (Sefae)
5 | We— = (2X5=10) (2X5=10)
(a) sTATPTECH
(b) eRemwIEH
(c) srrgadrsit
(d) SRSTBISCH TqAT AT (STeAfaieh)
() Srares
6 | AiRad e 5 6
7 | uraRe gRa® 5 _
8 | B 40 40
T ARG S ¢

1. A, GeH Safae vd 9rey AT s — 91 ud =), sredt ufeeen e, e |
2. cRemwger, =ik wd RET@fd — 197 1d AR, fedT dfedae, 3oy |

3. drel, 3d1h Td ITABIZET — AT TG AN, 3edl Ufedd e, 3o |

4. 9AIfe aafy g — A1, a9 gd AR, oTedT ufeddh e, TSR |

5. yRNfe aRafy g — @ I Fiot g9 Ul SR |

6. URIM® gy e — @il g qai1, drersl 9 U1 SgR |




M.G.S. UNIVERSITY,
BIKANER

B.A./B.Sc. MATHEMATICS )

SEMESTER SCHEME EXAMINATION

1. B.A./B.Sc.. Semester I

2. B.A./B.Sc. Semester I1



B.A./B.Sc. Semester 1

Maximum -
Total Duration Total | Minimum

Marks
Paper Code Paper Name Code |L | T |P Credits | of Exams Pass

o,
Internal | External %
4.5 MAT 12 Group Theory DCC |2 |0 |0 2 3 hrs 40 14(36%)
. . 6 14(36%)
4.5 MAT 13 Differential Calculus DCC|2|0|0] 2 3 hrs 40 150
Vector Calculus and 14(36%)
4.5 MAT 14 | 2-dimensional geometry DeC 270107 2 3 hrs 40
30 12(36%)

Note : Each paper is assigned 3 teaching hours per week.
Group Theory

Note : The paper consists of three sections

Section A: This section contains 10 questions of 0.5 marks each (02 questions from each unit). All questions

are compulsory. The answer should not exceed 50 words

Section B: This section contains 05 questions of 2.5 marks each (01 question from each unit) with an internal

choice. All questions are compulsory. The answer should not exceed 200 words

Section C: This section contains 05 questions of 7.5 Mark each (01 question from each unit). Attempt any 03

questions. The answer should not exceed 500 words.
Unit -1
Definition and examples of groups, general properties of groups.
Unit — 11

Subgroups, cyclic groups, cosets decomposition, Lagrange’s theorem and its consequences, Fermat’s and

Euler’s theorems.
Unit — ITI1

Homomorphism and isomorphism of groups, normal subgroups, quotient groups. The fundamental theorem of

homomorphism. Kernel of homomorphism and its properties.

Unit -1V




Permutations groups, even, odd and cyclic permutations, transpositions, the alternating group . Conjugacy,

and simple groups. Cayley’s theorem.

Unit-V
Order of an element of a group and its properties.
REFERENCE BOOKS:
e Vashitha, A.R. :Modern Algebra, Krishna PrakashnaMandir, Meerut
e  Gokhroo et. Al. :Abstract Algebra (English/Hindi Ed.) NavkarPrakashan,
Ajmer.
e P.B. Bhattacharya and Others :Basic Abstract Algebra (2™ Edition) Camb. University
Press Indian Edition,1997
e L. N. Herstein :Topics in Algebra Wiley Eastern Ltd. New Delhi (1975)
e Bansal, Bhargava & Agarwal :Abstract Algebra, Jaipur Publishing House, Jaipur

Differential Calculus

Note : The paper consists of three sections

Section A: This section contains 10 questions of 0.5 marks each (02 questions from each unit). All questions

are compulsory. The answer should not exceed 50 words

Section B: This section contains 05 questions of 2.5 marks each (01 question from each unit) with an internal

choice. All questions are compulsory. The answer should not exceed 200 words

Section C: This section contains 05 questions of 7.5 Mark each (01 question from each unit). Attempt any 03

questions. The answer should not exceed 500 words.
Unit -1
Pedal equation of a curve, Envelope and Evolutes.
Unit — 11

Asymptotes, Curvature: Various Formula, centre of curvature, chord of curvature and related problems.



Unit — III
Partial differentiation, chain of variables, Euler’s theorem on homogeneous functions, first two differential

coefficients of an implicit functions. Taylor’s theorem for functions of two variables, Jacobians with
properties.

Unit -1V

Maximum — Minimum and saddle points of functions of two and three variables connected by a relation.

Lagrange’s method of undetermined multipliers.
Unit-V

Test of concavity and convexity, points of inflexion, multiple points, curve tracing in Cartesian and polar

coordinates (standard curves).

REFERENCE BOOKS:

e  Gorakh Prasad :Text Book of Differential calculus, Pothishala Pvt. Ltd.
Allahabad

e N. Piskunov :Differential and Integral calculus, Peace Publications,
Moscow

e  Gokhrooet. al. :Differential Calculus (English/Hindi Ed.) Navkar
Prakashan, Ajmer.

e Erwin Kreyszig :Advance Engineering Mathematics Johm Willey and

sons 1999

Vector Calculus And 2-Dimensional Geometry
Note : The paper consists of three sections

Section A: This section contains 10 questions of 0.5 marks each (02 questions from each unit). All questions

are compulsory. The answer should not exceed 50 words

Section B: This section contains 05 questions of 2.5 marks each (01 question from each unit) with an internal

choice. All questions are compulsory. The answer should not exceed 200 words

Section C: This section contains 05 questions of 7.5 Mark each (01 question from each unit). Attempt any 03

questions. The answer should not exceed 500 words.



Unit -1
Scalar and Vector point functions, vector differentiation, directional derivatives.
Unit — 11
Gradient, divergence and curl. Identities involving the operators and related problems.
Unit — III

Vector integration, theorems of Stokes, Green, Gauss’ and problem based on them (Statement and
verifications)

Unit - IV
General equations of second degree in two dimensions.
Unit-V

Tracing of conics, Polar equations of conics: tangents, normal equations, asymptotes, chord of contact, pole
and polar.

REFERENCE BOOKS:

e Murray R. spiegal :Vector Analysis Schaum Publishing Co. , New York.

e N.Saran and S.N. Nigam :Introduction to Vector Analysis Pothishala Pvt. Ltd.
Allahabad

e Shanti Narayan :A text book of Vector Calculus S. Chand & Co. New
Delhi.

e  Gokhrooet. al. :Vector Calculus (English/Hindi Ed.) Navkar
Prakashan, Ajmer.

e  Gokhrooet. al. :Coordinate Geometry (English/Hindi Ed.) Navkar

Prakashan, Ajmer.



B.A./B.Sc. Semester 11

. Maximum Total | Minimum
Paper Code Paper Name Code Totz!l Duration Marks Pass
Credits | of Exams 1y
Internal | External °
45MAT22 | Matricesand the pCC 2 3 hrs 40 14(36%)
theory of equations
4.5 MAT 23 14(36%)
Integral Calculus DCC 2 6 3 hrs 40 150
45MAT 24 3-dimensional geometry | DCC 2 3 hrs 40 14(36%)
30 12(36%)

Note : Each paper is assigned 3 teaching hours per week.

Note : The paper consists of three sections

Matrices and the theory of equations

Section A: This section contains 10 questions of 0.5 marks each (02 questions from each unit). All questions

are compulsory. The answer should not exceed 50 words

Section B: This section contains 05 questions of 2.5 marks each (01 question from each unit) with an internal

choice. All questions are compulsory. The answer should not exceed 200 words

Section C: This section contains 05 questions of 7.5 Mark each (01 question from each unit). Attempt any 03

questions. The answer should not exceed 500 words.

Unit-1

Relation between roots and coefficients of general polynomial equation in one variable, transformation of

equations, Descartes’ rule of signs.

Unit —I1

Solution of Cubic equations (Cardono’s Method) Biquadratic Equations(Ferrari Method).

Unit — I

Symmetric, Skew symmetric. Hermitian and skew Hermitian matrices. Linear Independence of row and

column matrices. Row rank, Column rank, Rank of a matrix by Echelon form.




Unit - IV
The characteristic equation of a matrix, eigenvalue and eigenvectors. Cayley Hamilton theorem and its use in
finding inverse of a matrix.

Unit-V
Applications of matrices to a system of linear (both homogenous and non-homogenous) equations. Theorems

of consistency of a system of linear equations.

REFERENCE BOOKS:

e Chandrika Prasad :The Text Book of Algebra and Theory of Equations,
PothishalaPvt Ltd. Allahabad.

e Vashitha, A.R. :Modern Algebra, Krishna Prakashna Mandir, Meerut

e  Gokhroo et. Al :Matrices (Hindi Ed.) Navkar Prakashan, Ajmer

e  Gokhroo et. Al. :Abstract Algebra (English/Hindi Ed.) Navkar Prakashan,
Ajmer.

e P.B. Bhattacharya and Others :Basic Abstract Algebra (2™ Edition) Camb. University
Press Indian Edition,1997

e L. N. Herstein :Topics in Algebra Wiley Eastern Ltd. New Delhi (1975)

e Bansal, Bhargava & Agarwal :Abstract Algebra, Jaipur Publishing House, Jaipur

Integral Calculus

Note : The paper consists of three sections

Section A: This section contains 10 questions of 0.5 marks each (02 questions from each unit). All questions

are compulsory. The answer should not exceed 50 words

Section B: This section contains 05 questions of 2.5 marks each (01 question from each unit) with an internal

choice. All questions are compulsory. The answer should not exceed 200 words

Section C: This section contains 05 questions of 7.5 Mark each (01 question from each unit). Attempt any 03

questions. The answer should not exceed 500 words.
Unit -1

Beta and Gamma functions. Differentiation and Integration under the sign of integration.



Unit —I1

Double integrals, change of order of integration, transformation in polar coordinates.

Unit — IIT
Quadrature, rectification.

Unit -1V
Volume and surface of solids of revolution.

Unit-V

Triple integrals. Dirichlet’s integrals and Liouville’s extension.

REFERENCE BOOKS:

e Gorakh Prasad :Text Book of Integral calculus, Pothishala Pvt. Ltd.
Allahabad

e N. Piskunov :Differential and Integral calculus, Peace Publications,
Moscow

e  Gokhroo et. al. :Integral Calculus (English/Hindi Ed.) Navkar
Prakashan, Ajmer.

e Erwin Kreyszig :Advance Engineering Mathematics John Willey and

sons 1999

3-dimensional geometry

Note : The paper consists of three sections

Section A: This section contains 10 questions of 0.5 marks each (02 questions from each unit). All questions

are compulsory. The answer should not exceed 50 words

Section B: This section contains 05 questions of 2.5 marks each (01 question from each unit) with an internal

choice. All questions are compulsory. The answer should not exceed 200 words

Section C: This section contains 05 questions of 7.5 Mark each (01 question from each unit). Attempt any 03

questions. The answer should not exceed 500 words.



Unit -1
Sphere.
Unit — 1T
Cone and Cylinder.
Unit — ITI

Central conicoid, Ellipsoid, tangent planes, polar planes, polar lines, enveloping cone, enveloping cylinder,

sections with given centre.
Unit - IV

Normals, conjugate diameters and diametral planes and their properties.
Unit-V

Paraboloid tangent plane, diameters, diametral planes. Normals. Plane section of conicoids.

REFERENCE BOOKS:
e N.Saran and R. S. Gupta :Analytic Geometry of three dimension Pothishala Pvt.
Ltd. Allahabad
e Shanti Narayan :Analytic Solid Geometry. S. Chand & Co. New Delhi.
e Golas et. al. :Analytic Solid Geometry
e  Gokhroo et. al. :Coordinate Geometry (English/Hindi Ed.) Navkar

Prakashan, Ajmer.
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REFERENCE BOOKS:

e Vashitha, A.R. :Modern Algebra, Krishna PrakashnaMandir, Meerut

e  Gokhroo et. Al. :Abstract Algebra (English/Hindi Ed.) NavkarPrakashan,
Ajmer.

e P.B. Bhattacharya and Others :Basic Abstract Algebra (2™ Edition) Camb. University
Press Indian Edition, 1997

e . N. Herstein :Topics in Algebra Wiley Eastern Ltd. New Delhi (1975)

e Bansal, Bhargava & Agarwal :Abstract Algebra, Jaipur Publishing House, Jaipur

Addh el
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REFERENCE BOOKS:

e  Gorakh Prasad :Text Book of Differential calculus, Pothishala Pvt. Ltd.
Allahabad

e N. Piskunov :Differential and Integral calculus, Peace Publications,
Moscow

e  Gokhrooet. al. :Differential Calculus (English/Hindi Ed.) Navkar
Prakashan, Ajmer.

e Erwin Kreyszig :Advance Engineering Mathematics Johm Willey and
sons 1999
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REFERENCE BOOKS:

e Murray R. spiegal :Vector Analysis Schaum Publishing Co. , New York.

e N.Saran and S.N. Nigam :Introduction to Vector Analysis Pothishala Pvt. Ltd.
Allahabad

e Shanti Narian :A text book of Vector Calculus S. Chand & Co. New
Delhi.

e  Gokhrooet. al. :Vector Calculus (English/Hindi Ed.) Navkar
Prakashan, Ajmer.

e  Gokhrooet. al. :Coordinate Geometry (English/Hindi Ed.) Navkar

Prakashan, Ajmer.



B.A./B.Sc. Semester 11

Maximum Mini
. Total inimum
Paper Code Paper Name Code |L | T | P Totz}l Duration Marks Pass
Credits | of Exams %
Internal | External ¢
Afeas Td TR
4.5 MAT 22 e DCC|2|0]|0| 2 3 hrs 40 14(36%)
4.5 MAT 23 p 14(36%)
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4.5 MAT 24 ffew sfafa DCC |2 ][00 2 3 hrs 40 14(36%)
30 12(36%)
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REFERENCE BOOKS:

e Chandrika Prasad :The Text Book of Algebra and Theory of Equations,
PothishalaPvt Ltd. Allahabad.

e Vashitha, A.R. :Modern Algebra, Krishna Prakashna Mandir, Meerut

e  Gokhroo et. Al. :Matrices (Hindi Ed.) Navkar Prakashan, Ajmer

e  Gokhroo et. Al. :Abstract Algebra (English/Hindi Ed.) Navkar Prakashan,
Ajmer.

e P.B. Bhattacharya and Others :Basic Abstract Algebra (2™ Edition) Camb. University
Press Indian Edition, 1997

e L. N. Herstein :Topics in Algebra Wiley Eastern Ltd. New Delhi (1975)

e Bansal, Bhargava & Agarwal :Abstract Algebra, Jaipur Publishing House, Jaipur
HHI Dl
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REFERENCE BOOKS:

e Gorakh Prasad :Text Book of Integral calculus, Pothishala Pvt. Ltd.
Allahabad

e N. Piskunov :Differential and Integral calculus, Peace Publications,
Moscow

e  Gokhroo et. al. :Integral Calculus (English/Hindi Ed.) Navkar
Prakashan, Ajmer.

e Erwin Kreyszig :Advance Engineering Mathematics John Willey and
sons 1999
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REFERENCE BOOKS:
e N.Saran and R. S. Gupta :Analytic Geometry of three dimension Pothishala Pvt.
Ltd. Allahabad
e Shanti Narayan :Analytic Solid Geometry. S. Chand & Co. New Delhi.
e QGolas et. al. :Analytic Solid Geometry
e  Gokhroo et. al. :Coordinate Geometry (English/Hindi Ed.) Navkar

Prakashan, Ajmer.
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Background

Considering the curricular reforms as instrumental for desired learning outcomes, all the
academic Department of Maharaja Ganga Singh University made a rigorous attempt to revise
the curriculum of postgraduate programmes in alignment with National Education Policy-
2020 and UGC Quality Mandate for Higher Education Institutions-2021. The process of
revising the curriculum could be prompted with the adoption of "Comprehensive Roadmap
for Implementation of NEP". The roadmap identified the key features of the Policy and
elucidated the Action Plan with well-defined responsibilities and indicative timeline for
major academic reforms.

The process of revamping the curriculum started with the series of webinars and discussions
conducted by the University to orient the teachers about the key features of the Policy,
enabling them to revise the curriculum in sync with the Policy. Few research has also been
carried out by the faculty members about the assessment, evaluation and significance of the
NEP 2020. Proper orientation of the faculty about the vision and provisions of NEP-2020
made it easier for them to appreciate and incorporate the vital aspects of the Policy in the
revised curriculum focusing on creating holistic, thoughtful, creative and well-rounded
individuals equipped with the key 21st century skills 'for the development of an enlightened,
socially conscious, knowledgeable, and skilled nation'.

With NEP-2020 in background, the revised curricula articulate the spirit of the Policy by
emphasising upon- integrated approach to learning; innovative pedagogies and assessment
strategies; multidisciplinary and cross-disciplinary education; creative and critical thinking;
ethical and Constitutional values through value-based courses; 21st century capabilities
across the range of disciplines through life skills, entrepreneurial and professional skills;
community and constructive public engagement; social, moral and environmental awareness;
Organic Living and Global Citizenship Education (GCED); holistic, inquiry-based,
discovery-based, discussion-based, and analysis-based learning; exposure to Indian
knowledge system, cultural traditions and classical literature through relevant courses
offering 'Knowledge of India'; fine blend of modern pedagogies with indigenous and
traditional ways of learning; flexibility in course choices; student-centric participatory
learning; imaginative and flexible curricular structures to enable creative combination of
disciplines for study; offering multiple entry and exit points, alignment of Vocational courses
with the International Standard Classification of Occupations maintained by the International

Labour Organization; breaking the silos of disciplines; integration of extra-curricular and



curricular aspects; exploring internships with local industry, businesses, artists and crafts
persons; closer collaborations between industry and higher education institutions for
technical, vocational and science progammes; and formative assessment tools to be aligned
with the learning outcomes, capabilities, and dispositions as specified for each course. The
University has also developed consensus on adoption of Blended Learning with 10%

component of online teaching and 90% face to face classes for each programme.

Choice Based Credit System (CBCS)

The Choice Based Credit System (CBCS), a part of academic reform process to enhance
quality of education and facilitate transferability of students from one University/institution
to another at the national and international level, provides substantive autonomy to teachers
to formulate their own curricula and enable them to introduce innovations in teaching and
learning process and upgrade overall quality of higher education. The CBCS provides scope
for Comprehensive and Continuous Evaluation (CCE) of students and encourages them to
learn. The CBCS provides a cafeteria type approach in which the students can take courses of
their choice, learn at their own pace, undergo additional courses and acquire more than the
required credits, and adopt an interdisciplinary approach to learning.

The grading system is widely regarded as an improvement over the traditional marks system,
which is why leading institutions in India and abroad have adopted it. Thus, there's a strong
rationale for establishing a consistent grading system. This would facilitate seamless student
mobility among institutions within the country and abroad, while also allowing prospective
employers to accurately assess students' performances. To achieve the desired standardization
in the grading system and the method for calculating the Cumulative Grade Point Average
(CGPA) based on students' examination results, the UGC has devised these comprehensive

guidelines.



Outline of Choice Based Credit System
(https://www.ugc.gov.in/pdfnews/8023719 guidelines-for-cbcs.pdf)

1. Core Course: A course, which should compulsorily be studied by a candidate as a core
requirement is termed as a Core course.

2. Elective Course: Generally, a course which can be chosen from a pool of courses and which
may be very specific or specialized or advanced or supportive to the discipline/ subject of study
or which provides an extended scope or which enables an exposure to some other
discipline/subject/domain or nurtures the candidate’s proficiency/skill is called an Elective
Course.

2.1 Discipline Specific Elective (DSE) Course: Elective courses may be offered by the main
discipline/subject of study is referred to as Discipline Specific Elective. The University/Institute
may also offer discipline related Elective courses of interdisciplinary nature (to be offered by
main discipline/subject of study).

2.2 Dissertation/Project: An elective course designed to acquire special/advanced knowledge,
such as supplement study/support study to a project work, and a candidate studies such a course
on his own with an advisory support by a teacher/faculty member is called dissertation/project.
2.3 Generic Elective (GE) Course: An elective course chosen generally from an unrelated
discipline/subject, with an intention to seek exposure is called a Generic Elective. P.S.: A core
course offered in a discipline/subject may be treated as an elective by other discipline/subject and
vice versa and such electives may also be referred to as Generic Elective.

3. Ability Enhancement Courses (AEC): The Ability Enhancement (AE) Courses may be of
two kinds: Ability Enhancement Compulsory Courses (AECC) and Skill Enhancement Courses
(SEC). “AECC” courses are the courses based upon the content that leads to Knowledge
enhancement; i. Environmental Science and ii. English/MIL Communication. These are
mandatory for all disciplines. SEC courses are value-based and/or skill-based and are aimed at
providing hands-on-training, competencies, skills, etc.

3.1 Ability Enhancement Compulsory Courses (AECC): Environmental Science, English
Communication/MIL Communication.

3.2 Skill Enhancement Courses (SEC): These courses may be chosen from a pool of courses
designed to provide value-based and/or skill-based knowledge.

4. Research Component in Under-Graduate Courses

Project work/Dissertation is considered as a special course involving application of knowledge in
solving / analysing /exploring a real-life situation / difficult problem. A Project/Dissertation work
would be of 6 credits. A Project/Dissertation work may be given in lieu of a discipline specific

elective paper.



Semester | Chemistry
Total 6 credits ; 150 marks

Type of Course Title Credit | Marks Hours

Course Code (External+ |ina
Internal week

Paper | Core CHY-T-1- ATOMICS AND 2 50(40+10) |3

course (DCC) 4.5DCCT13 STRUCTURAL

(Theory) [CHY- CHEMISTRY

T-1]

Paper Il Core CHY-T-2- REACTIONS & 2 50 (40+10) |3

course (DCC) 4.5DCCT13 ISOMERISM IN

(Theory) [CHY- CHEMISTRY

T-2]

Paper Il Core CHY-L-1- LABORATORY 2 50 (40 +10) |4

course (DCC) 4.5DCCP13 TECHNIQUES &

(Lab) [CHY-L- SAFETY IN

1] LABORATORY

Total 6 6 150 (120 + 10

30)

The marks of Internal Examination should be given on the basis of two term tests (should be
conducted within a minimum gap of 40 days), regular class tests, seminar, quizzes, artwork, model

preparations, student fest, chemistry association / science club activities etc.)



Course Code CHY-T-1-4.5DCCT13

Type of the course Core course (DCC) (Theory) course | of Semester |
Title of the Course ATOMICS AND STRUCTURAL CHEMISTRY

Level of the Course NHEQF4.5

Credit of the Course 2

Delivery sub-type of the | Theory 3h Lecture per week

course

Pre-requisites and Student enrolled and registered in UG Programme first semester. He/she

requisites of the course should have biology background.

Course Objectives » To develop a basic understanding about the structure of atoms and
compounds among students
» To develop mathematical concept which are useful for chemical

understanding

Course Outcome » After completion of course student will able to apply the principles of
atomic structure on different atoms of periodic table.

» Students will able to understand and explain the structure and
properties of various molecules and different states viz solid, liquid

and gas.

Semester |
PAPER-I - ATOMICS AND STRUCTURAL CHEMISTRY
45 Hours (3 Hour/ week)

Unit-I
Atomic Structure: |dea of De-Broglie matter/waves, Heisenberg uncertainty principle, atomic orbitals,
Schrodinger wave equation, significance of psi(y) and psi*(¢*), quantum numbers, radial and angular
wave function and probability distribution curves, shapes of s, p,d, f orbitals. Aufbau and Pauli
exclusion principles, Hund’s multiplicity rule. Electronic configurations of the elements, effective
nuclear charge.

Unit-1l
Periodic Properties: Atomic and ionic radii, ionization energy, electron affinity and
electronegativity, different, methods of determination, trends in periodic table and applications in
predicting and explaining the chemical behavior.

Unit-lll
Structure and Bonding: Hybridization, bond lengths and bond angles. Bond energy, localized and
delocalized chemical bond, vanderwaals interactions, inclusion compounds, clatherates, charge
transfer complexes, resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen

bonding, Valence bond theory and its limitations, Valence shell electron pair repulsion (VESPR)




theory to NH3, H3O+, SFy, CIF3, ICly"and Hy0 etc. MO theory-Homonuclear and heteronuclear (CO

and NO) diatomic molecules,
Unit-IV

Structure of lonic Solids - lonic Structures, radius ratio effect and coordination number, limitation of
radius ratio rule, lattice defects, semiconductors, lattice energy and Born-Haber Cycle, solvation
energy and solubility of ionic solids, polarizaing power and polarizability of ions. Fajan’s rule.
Gaseous States : Postulates of kinetic theory of gases, deviation from ideal behaviour, Vander-waals
equation of state, PV isotherms of real gases, continuity of states, the isotherms of Vander-waals
equation, relationship between critical constants and Vander-waals constants, the law of
corresponding states, reduced equation of state. Qualitative discussions of the Maxwell’s distribution

of molecular velocities, Liquification of gases (based on Joule - Thomson effect).

Unit-V
Liquid State: Intermolecular forces, structure of liquids (a qualitative description). Structural
differences between solids, liquids and gases. Liquid Crystals : Difference between liquid crystal, solid
and liquid. Classification, structure of nematic and cholestric phases. Thermography and seven-
segment cell.

Mathematical Concepts: Logarithmic relations, curve, sketching linear graphs and calculations of
slopes, differentiation of functions like Kj, eX, XN, sin x, log x; maxima and minima, partial

differentiation and reciprocity relations. Integrations of some useful/relevant functions; permutations
and combinations, Factorials. Probability.

Reference Books:

O J. D. Lee: A new Concise Inorganic Chemistry, E L. B. S.17

0 James E. Huheey, Ellen Keiter and Richard Keiter: Inorganic Chemistry:

Principles ofStructure and Reactivity, Pearson Publication.

O Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Orient Longman.

[1Atkins, Overton, Rourke, Weller, Armstrong, Shriver and Atkins Inorganic Chemistry,
Oxford

G. M. Barrow: Physical Chemistry Tata McGraw Hill (2007).

G. W. Castellan: Physical Chemistry 4th Edn. Narosa (2004).

J. C. Kotz, P. M. Treichel & J. R. Townsend: General Chemistry Cengage
ening India Pvt. Ltd.,New Delhi (2009).

B. H. Mahan: University Chemistry 3rd Ed. Narosa (1998).
R. H. Petrucci: General Chemistry 5th Ed. Macmillan Publishing Co.: New York
(1985).
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Course Code CHY-T-2-4.5DCCT13

Type of the course Core course (DCC) (Theory)
Title of the Course REACTIONS & ISOMERISM IN CHEMISTRY
Level of the Course NHEQF4.5

Credit of the Course 2

Delivery sub-type of Theory 3h Lecture per week

the course
Course Objectives » To develop a basic understanding about the mechanisms of organic
reactions
» To develop stereo chemical understanding of small molecules
Course Outcome » After completion of course student will able to understand the reactions

related with aliphatic hydrocarbons.
» Students will able to understand and explain the geometrical and

optical isomerism in simple molecules

Semester |
PAPER-Il - REACTIONS & ISOMERISM IN CHEMISTRY
45 Hours (3 Hour/ week)

Unit-I
Mechanisms of Organic Reactions : Curved arrow notation, drawing electron movements with
arrows, half headed and double headed arrows, homolytic and heterolytic bond breaking. Types of
reagents-electrophiles and nucleophiles. Type of organic reactions, energy considerations.

Reactive intermediates- carbocations, carbanions, free radicals, carbenes, arynes and

nitrenes (with examples) Assigning, formal charges on intermediates and other ionic species.
Methods of determination of reaction mechanism (product analysis, intermediates, isotope effects.
Kinetic and stereochemical studies).

Unit-Il
Stereochemistry of Organic Compounds-Concept of isomerism, types of isomerism. Optical
isomerism- elements of symmetry, molecular chirality, enantiomers, stereogeniccentre, optical activity,
properties of enantiomers, chiral and achiral molecules with two stereogeniccentres, diastereomers,
threo and erythrodiastereomers, meso compounds, resolution of enantiomers, inversion, retention
and recemization.
Relative and absolute, configuration, sequence rules, D & L and R & S systems of nomenclature.

Unit-lll
Geometric isomerism- Determination of configuration of geometricisomers E & Z system of
nomenclature, geometric isomerism in oximes and alicyclic compounds.
Conformational isomerism- conformational analysis of ethane and n-butane. Conformations of
cyclohexane, axial and equatorial bonds, conformation of mono substituted cyclohexane derivatives,

Newman projection and sawhorse formulae, Fischer and flying wedge formulae.




Difference between configuration and conformation.
Unit-IV

Alkanes: Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe’s synthesis, Grignard reagent.
Reactions: Free radical Substitution: Halogenation.

Alkenes: Preparation: Elimination reactions: Dehydration of alcohols and dehydrohalogenation of
alkyl halides (Saytzeff’s rule); cis alkenes (Partial catalytic hydrogenation) and trans alkenes (Birch
reduction). Reactions: cis-addition (alk. KMnO4) andtrans-addition (bromine), Addition of HX
(Markownikoff’'s and anti-Markownikoff's addition), Hydration, Ozonolysis, oxymecuration -

demercuration, Hydroboration-oxidation.

Unit-V
Alkynes: Preparation: Acetylene from CaC2 and conversion into higher alkynes; by dehalogenation
of tetra halides and dehydrohalogenation of vicinal-dihalides. Reactions: formation of metal
acetylides and acidity of alkynes, addition of bromine and alkaline KMnO4, ozonolysis and oxidation
with hot alk. KMnO4. Hydration to form carbonyl compounds.
Dienes: Nomenclature and classification of Dienes- Isolated, conjugated and cumulated dienes.
Structure of allenes and butadiene, methods of formation, polymerization. Chemical reactions- 1,2

and 1,4 additions, Diels- Alder reaction.

Reference Books:

T. W. Graham Solomon: Organic Chemistry, John Wiley and Sons.
E. L. Eliel: Stereochemistry of Carbon Compounds, Tata McGraw Hill.
I. L. Finar: Organic Chemistry (Vol. 1 & Il), E. L. B. S.

R. T. Morrison & R. N. Boyd: Organic Chemistry, Prentice Hall.

Arun Bahl and B. S. Bahl: Advanced Organic Chemistry, S. Chand
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Course Code CHY-L-1-4.5DCCP13

Type of the course Core course (DCC) (Practical)

Title of the Course LABORATORY TECHNIQUES & SAFETY IN LABORATORY
Level of the Course NHEQF4.5

Credit of the Course 2

Delivery sub-type of the | Practical 4h Laboratory per week

course
Course Objectives » To develop a basic understanding about the laboratory techniques
» To develop safety sense and behavior in the laboratory work among
students.
Course Outcome » After completion of lab student will able to understand and apply basic

laboratory techniques.
» Students will able to understand the laboratory behaviors, safety

parameters and safe handling in the lab

Chemistry Lab 1
Laboratory Techniques & Safety in Laboratory
PRACTICAL
60 hours (4 h per week)

A. Laboratory techniques:
(i) Determination of melting point & boiling point of simple organic and inorganic molecule
(ii) Mixed melting point determination
Urea-cinnamic acid mixture of various compositions(1:4,1:1,4:1)
(iii) Distillation — Various types of distillations
Simple distillation of ethanol-water using water condenser,
Distillation of nitrobenzene and aniline using air condenser
(iv)Green Chemistry - Identification of Safety Symbols
(v) Laboratory behaviors, safety rules and general ethics in the laboratory
(vi) Demonstration of general laboratory techniques, instruments and glasswares
(vii) Types of molecular models including R/S; E/Z
B. Purification Methods
(i).Crystallization
(i) Decolorisation & Crystallization using charcoal and or other adsorbing materials — examples
of jiggery, sugar, simple salts etc.
(iii) Sublimation (Simple and Vacuum)
C. Viscosity & Surface Tension
1. To determine the percentage composition of given mixture (non interacting system) by

viscosity method.




2. To determine the viscosity of any mixture (e.g. amyl alcohol in water) at different
concentrations and calculate the viscosity of these compositions.

3. To determine the percentage composition of a given binary mixture by surface tension method
(e.g. acetone & ethyl- ketone)

4. Determination of surface tension and viscosity of edible / non ediable oils

D. Spotting

Spotting will include Safety symbols, laboratory instruments, techniques etc. During examination in
spotting there should be 6 spots related with instruments, techniques, safety etc. from the

syllabus ; time of spotting is 20 minutes and a separate copy shall be used for the purpose.

Reference Books:

0 A.l. Vogel: Textbook of Practical Organic Chemistry, Prentice Hall, 5th Edn.

0 F. G. Mann & B. C. Saunders: Practical Organic Chemistry, Orient Longman, 1960.
0 B.D. Khosla: Senior Practical Physical Chemistry, R. Chand & Co.

0

Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry,
Universities Press.
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PRACTICAL-SCHEME OF EXAMINATION

Max. Marks: 50 (including 10 marks of internal) Min. Marks: 18 Time: 5 Hours
Exercise
Experiment Marks
Laboratory techniques (any one) 8

Purification Methods (any one)

Viscosity & Surface Tension (any one)

Spotting (Six spots)

Viva

gl O O | &

Record

Note :-

The marks of Internal Examination should be given on the basis of two term tests (should be
conducted within a minimum gap of 40 days), regular class tests, seminar, quizzes, artwork, model
preparations, student fest, chemistry association / science club activities efc.)

For Term end practical examination board examiner (Two members one external and one internal) will

conduct the examination.




Theory (term end paper)-SCHEME OF EXAMINATION

Max. Marks: 50 (including 10 marks of internal) Min. Marks: 18 Time: 3 Hours
Pattern for Questions for term end semester exam Total marks per paper 40
Types Marks
Part A (total 10 questions, 2 questions from 05

each wunit; answer all questions, each
question carry 0.5 mark, word limit for answer

is 50 words)

Part B (total 10 questions, 2 questions from 12.5
each unit with internal choice; answer 5
questions selecting 1 question from set, each
question carry 2.5 mark, word limit for answer
is 200 words)

Part C (total 5 questions, 1 questions from 225

each unit;, each question carry 7.5 mark, word

limit for answer is 500 words)

Note :-

The marks of Internal Examination should be given on the basis of two term tests (should be
conducted within a minimum gap of 40 days), regular class tests, seminar, quizzes, artwork, model
preparations, student fest, chemistry association / science club activities efc.)

For Term end practical examination board examiner (Two members one external and one internal) will

conduct the examination.




SYLLABUS
Choice-Based Credit System (CBCS)

Maharaja Ganga Singh University
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(Semester) 2023-24

Semester Il

Department of Chemistry
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(Effective from Academic Year 2023-24)
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COURSES OF STUDY
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B.Sc. Examination, 2024
CHEMISTRY



Semester Il Chemistry
Total 6 credits ; 150 marks

Type of Course | Course Title Credit | Marks Hours
Code (External + ina
Internal week
Paper | Core CHY-T-3- CHEMISTRY OF 2 50(40+10) |3
course (DCC) 4.5DCCT13 BLOCK ELEMENTS
(Theory) [CHY-
T-3]
Paper Il Core CHY-T-4- CHEMISTRY 2 50(40+10) |3
course (DCC) 4.5DCCT13 ORGANIC
(Theory) [CHY- COMPOUNDS
T-4]
Paper Il Core CHY-L-2- BASIC CHEMICAL 2 50(40+10) | 4
course (DCC) 4.5DCCP13 ANALYSIS
(Lab) [CHY-L-2] PROCEDURES
Total 6 6 150 (120 + 10
30)

The marks of Internal Examination should be given on the basis of two term tests (should be
conducted within a minimum gap of 40 days), regular class tests, seminar, quizzes, artwork, model

preparations, student fest, chemistry association / science club activities etc.)



Course Code CHY-T-3-4.5DCCT13

Type of the course Core course (DCC) (Theory) course | of Semester Il

Title of the Course CHEMISTRY OF BLOCK ELEMENTS

Level of the Course NHEQF4.5

Credit of the Course 2

Delivery sub-type of the Theory 3h Lecture per week

course

Pre-requisites and Student enrolled and registered in UG Programme second semester.
requisites of the course He/she should have biology background.

Course Objectives » To develop a basic understanding about the elemental framework

of periodic table
» To develop understanding about chemical, physical properties of

different elements of periodic table

Course Outcome » After completion of course student will able to understand and apply
the properties of block elements of periodic table.
» Students will able to understand and explain the uses of properties

of block elements in different fields.

Semester Il
PAPER-I - CHEMISTRY OF BLOCK ELEMENTS
45 Hours (3 Hour/ week)
Unit-I
s- Block Elements- Comparative study, diagonal relationship, salient features of hydrides, solvation
and complexation tendencies including their function in biosystems and introduction to alkyls and

aryls.

Unit-Il
p-Block elements-Comparative study (Including diagonal relationship) of groups13-17 elements,
compounds like hydrides, oxides, oxyacids and halides of groups 13-17.
Chemistry of Noble Gases-Chemical properties of the noble gases, chemistry of xenon, structure

and bonding in xenon compounds.

Unit-lll
Chemistry of Elements of First Transition Series: Characteristic properties of d-block elements.
Properties of the elements of first transition series, their binary compounds and complexes, illustrating

the relative stabilities of oxidation states, coordination number and geometry.

Unit-1V




Chemistry of Elements of Second and Third Transition Series: Chemistry of elements belonging
to Il and Il transition series comparative study of post lanthanide transition metals with the members
of 4d series with special emphasis on ionic radii, oxidation states, magnetic & spectral properties.

Stereochemistry of their compounds.

Unit-V
Chemistry of f-block Elements: Electronic structure, oxidation states and ionic radii and lanthanide
contraction, complex formation, occurrence and isolation of lanthanide compounds. General features
and chemistry of actinides, chemistry of separation of Np, Pu and Am from U, similarities between the

later actinides and the later lanthanides.

Reference Books:

0 B. H. Mahan: University Chemistry 3rd Ed. Narosa (1998).

0 R. H. Petrucci: General Chemistry 5th Ed. Macmillan Publishing Co.: New York
(1985).

J. D. Lee: A New Concise Inorganic Chemistry, E.L.B.S.

F.A. Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley.

D. F. Shriver and P. W. Atkins: Inorganic Chemistry, Oxford University Press.

Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd.
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Course Code CHY-T-4-4.5DCCT13

Type of the Core course (DCC) (Theory)

course

Title of the CHEMISTRY ORGANIC COMPOUNDS
Course

Level of the NHEQF4.5

Course

Credit of the 2

Course

Delivery sub-type | Theory 3h Lecture per week

of the course

Course » To develop a basic understanding about the simple organic compounds

Objectives » To develop the understanding of chemical reactions of organic compounds

Course Outcome | » After completion of course student will able to understand the preparation,
properties and uses of organic halides, alcohols, ethers, aldehyde ketones,
carboxylic acids and their derivatives

» Students will able to understand and apply the reactions of organic halides,

alcohols, ethers, aldehyde ketones, carboxylic acids and their derivatives for

other synthesis.

Semester Il
PAPER-Il - CHEMISTRY ORGANIC COMPOUNDS
45 Hours (3 Hour/ week)
Unit-I
Alkyl and Aryl Halides-Nomenclature and classes of alkyl halides, methods of formation, chemical

reactions. Mechanisms, nucleophilic substitution reactions of alkyl halides, SN2 and S\1 reactions

with energy profile diagrams. Polyhalogencompounds : Chloroform, carbon tetrachloride. Relative
reactivities of alkyl vsallyl, vinyl and aryl halides.
Unit-ll

Alcohols: Classification and nomenclature.-Monohydric alcohols-nomenclature, methods of formation
by reduction of aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding. Acidic nature.
Reactions of alcohols.

Dihydric alcohols-Nomenciature, methods of formation, chemical reactions of vicinal glycols, oxidative
cleavage [Pb(OAc)s and HIO4] and pinacol-pinacolone rearrangement. Trihydric alcohols-

Nomenclature and methods of formation, chemical reactions of glycerol.

Unit-lll
Ethers and Epoxides: Nomenclature of ethers and methods of their formation, physical

properties.Chemical reactions-cleavage and autoxidation, Ziesels method.




Synthesis of epoxides. Acid and base-catalyzed ring opening of epoxides, orientation of epoxide ring

opening, reactions of Grignard and organolithium reagents with epoxides.

Unit-1IV
Aldehydes and Ketones: Nomenclature and structure of carbonyl group. Synthesis of aldehydes and
ketones with particular reference to the synthesis of aldehydes from acid chlorides, synthesis of
aldehydes and ketones using 1, 3-dithianes, synthesis of ketones from nitriles and from carboxylic
acid. Physical properties.Mechanism of nucleophilic addition to carbonyl group with particular
emphasis on benzoin, Aldol, Perkin and Knoevenagel condensations. Condensation with ammonia
and its derivatives. Witting reaction. Mannichreaction.

Unit-V
Carboxylic Acid & their derivatives :Nomenclature, structure and bonding, physical properties, of
Carboxylic acids and their derivatives. Eeffect of substituents on acid strength. Preparation, properties
and uses of carboxylic acids, acid chlorides, esters, amides (urea) and acid anhydrides. Relative
stability of acyl derivatives. Physical properties, interconversion of acid derivatives by nucleophilic acyl
substitution. Methods of formation and chemical reactions of halo acids, hydroxy acids: malic, tartaric,

citric acids, unsaturated monocarboxylic acids and Dicarboxylicacids.

Reference Books:

T. W. Graham Solomon: Organic Chemistry, John Wiley and Sons.
E. L. Eliel: Stereochemistry of Carbon Compounds, Tata McGraw Hill.
I. L. Finar: Organic Chemistry (Vol. 1 & Il), E. L. B. S.

R. T. Morrison & R. N. Boyd: Organic Chemistry, Prentice Hall.

Arun Bahl and B. S. Bahl: Advanced Organic Chemistry, S. Chand
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Course Code CHY-L-2-4.5DCCP13

Type of the course Core course (DCC) (Practical)

Title of the Course BASIC CHEMICAL ANALYSIS PROCEDURES

Level of the Course NHEQF4.5

Credit of the Course 2

Delivery sub-type of Practical 4h Laboratory per week

the course
Course Objectives » To develop a basic understanding about the qualitative and quantitative
analysis.
» To develop an understanding towards the protocols of chemical
analysis.
Course Outcome » After completion of lab student will able to understand and apply basic

analysis procedures.
» Students will able to apply basic qualitative and quantitative analysis

procedures on simple commercial samples.

Chemistry Lab 2
BASIC CHEMICAL ANALYSIS PROCEDURES
PRACTICAL
60 hours (4 h per week)

A Qualitative Inorganic analysis

Semi micro and Macro analysis , Separation and |dentification of Four radicals - two acidic and two
basic in a given mixture which may include any one interfering radical and/or combinations of
radicals.

B Qualitative Organic analysis

Identification of an organic compound through the functional group analysis, determination of melting
point and preparation of suitable derivatives

C Volumetric Analysis

(i) Determination of acetic acid in commercial vinegar using NaOH.

(ii) Determination of alkali content-antacid tablet using HCI.

(iii) Estimation of calcium content in chalk as calcium oxalate

(iv) Estimation, of hardness of water by EDTA.

(v) Estimation of ferrous and ferric by dichromate method,

(vi) Estimation of copper using thiosulphate.

D. Spotting
General analytical instruments / procedures / protocols related with water analysis, food analysis etc.

should be demonstrated. Spotting will include Safety symbols, laboratory instruments, techniques etc.




During examination in spotting there should be 6 spots related with instruments, techniques, safety
etc. from the syllabus ; time of spotting is 20 minutes and a separate copy shall be used for the

purpose.

Reference Books:

eA.l. Vogel, Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.
eA.l. Vogel, Quantitative Chemical Analysis, Prentice Hall, 6th Edn.
¢B.D. Khosla, Senior Practical Physical Chemistry, R. Chand & Co.
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PRACTICAL-SCHEME OF EXAMINATION

Max. Marks: 50 (including 10 marks of internal) Min. Marks: 18 Time: 5 Hours
Exercise
Experiment Marks
Qualitative Inorganic analysis 8

Qualitative Organic analysis

Volumetric Analysis

Spotting (Six spots)

Viva
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Note :-

The marks of Internal Examination should be given on the basis of two term tests (should be
conducted within a minimum gap of 40 days), regular class tests, seminar, quizzes, artwork, model
preparations, student fest, chemistry association / science club activities efc.)

For Term end practical examination board examiner (Two members one external and one internal) will

conduct the examination.



Theory (term end paper)-SCHEME OF EXAMINATION

Max. Marks: 50 (including 10 marks of internal) Min. Marks: 18 Time: 3 Hours
Pattern for Questions for term end semester exam Total marks per paper 40
Types Marks
Part A (total 10 questions, 2 questions from 05

each wunit; answer all questions, each
question carry 0.5 mark, word limit for answer

is 50 words)

Part B (total 10 questions, 2 questions from 12.5
each unit with internal choice; answer 5
questions selecting 1 question from set, each
question carry 2.5 mark, word limit for answer
is 200 words)

Part C (total 5 questions, 1 questions from 225

each unit;, each question carry 7.5 mark, word

limit for answer is 500 words)

Note :-

The marks of Internal Examination should be given on the basis of two term tests (should be
conducted within a minimum gap of 40 days), regular class tests, seminar, quizzes, artwork, model
preparations, student fest, chemistry association / science club activities efc.)

For Term end practical examination board examiner (Two members one external and one internal) will

conduct the examination.




SEMESTER 1

B.Sc. ZOOLOGY
Paper-1 3Hrs Duration Min. Pass Marks 15 Max. Pass Marks 40
Paper-I1 3Hrs Duration Min. Pass Marks 15 Max. Pass Marks 40
Practical 4 Hrs Duration Min. Pass Marks 15 Max. Pass Marks 40
Internal Assessment Min. Pass Marks 11 Max. Pass Marks 30

Based on Paper I, Paper II and Practical (10+10+10=30)

(ZO04-5011T)
PAPER-I LOWER INVERTEBRATES
(PROTOZOA TO NEMATODA)

NOTE: A course will contain 5 units. The question paper shall contain three
sections. Section A (05 marks) shall contain 10 questions two from each Unit. Each
question shall be of 0.5 marks. All the questions are compulsory. The answers should
not exceed 50 words. Section B (12.5 marks) shall contain 5 questions (two from each
unit with internal choice). Each question shall be of 2.5 marks. The candidate is
required to answer all 5 questions. The answers should not exceed 200 words. Section
C (22.5 marks) shall contain 5 questions, one from each Unit. Each question shall be
of 7.5 marks. The candidate is required to answer any three questions by selecting
these three questions from different units. The answers should not exceed 500 words.

UNIT-I

General principles of classification, concept of five kingdom scheme, basis of
Classification of Lower invertebrates: Symmetry, coelom, segmentation,
embryogeny.

General characters and classification of Protozoa; Porifera; Coelenterata;
Platyhelminthes and Nematode upto classes with examples emphasizing their
diversity and economic importance.



UNIT-II

Protozoa: Habit, habitat, Structure, function and life history of Euglena and
Paramecium.

UNIT-III

Porifera: Habit, habitat, structure and function of Sycon and Leucosolenia. Types
of canal system.

Coelenterata: Habit, habitat, structure, function and life history of Aurelia.
Polymorphism in coelenterata. A brief account of coral and coral reefs.

UNIT-1V

Platyhelminthes: Habit, habitat, structure, function, life history, pathogenicity and
parasitic adaptations of Fasciola and taenia.

UNIT-V

Parasitic nematodes of man with reference to diagnostic characters, mode of
infection, pathogenicity,life cycle and control of Dracunculus, Ancyclostoma,
Enterobius, Wuchereria.Habit, habitat, structure and function of plant nematode
(Heterodera)

(Z004-5012T)

PAPER-II  CELL BIOLOGY AND MICROBIOLOGY

NOTE: NOTE: A course will contain 5 units. The question paper shall contain
three sections. Section A (05 marks) shall contain 10 questions two from each Unit.
Each question shall be of 0.5 marks. All the questions are compulsory. The answers
should not exceed 50 words. Section B (12.5 marks) shall contain 5 questions (two
from each unit with internal choice). Each question shall be of 2.5 marks. The candidate
is required to answer all 5 questions. The answers should not exceed 200 words.
Section C (22.5 marks) shall contain 5 questions, one from each Unit. Each question
shall be of 7.5 marks. The candidate is required to answer any three questions by
selecting these three questions from different units. The answers should not exceed 500
words.



UNIT-I

Cell theory: Introduction to cell, morphology, size, shape, concept of Prokaryote
and eukaryote with suitable examples. Ultrastructure of Virus, bacteria and typical
animal cell. Cell cycle

UNIT-II

Architecture of cell organelles- Chemical composition and functions of Plasma
membrane, Endoplasmic reticulum, Golgi bodies, Centrosome, Cell membrane
permeability, Active and passive transport.

UNIT-III
Architecture of cell organelles- Chemical composition and functions of
Mitochondria, Cilia, Flagella, Microtubules, Lysosomes, and Nucleus

UNIT-1V

Bacteria of medical importance (elementary knowledge)
Bacteria and Grampositive:Cocci- Staphylococci,Streptococci,

Bacilli- Diptheria, Tetanus.
Gram Negative: Cocci- Gonorrhoea, Meningitis;
Bacilli- Pneumonia, Diarrhoea;

Mycobacteria-Tuberculosis, leprosy, Actinomycetes.
UNIT-V

Viruses of medical importance (elementary knowledge)
Obligate intracellular agents, AIDS (Causative agents, HIV-I, HIV-II,
Transmission, pathogenicty).

Secondary disease, symptoms, diagnosis, treatment and prevention.

SARS-Causes, pathogenicity and prevention.

Corona-Causes, pathogenicity and prevention.



(Z004-5013 P)
PRACTICALS

I- General survey of Invertebrates (Museum specimens and slides)

PROTOZOA- Entamoeba, Polystomella, Monocystis, Euglena, Noctiluca,
Leishmania, Nyctotherus, Paramecium,Vorticella.

PORIFERA- Sycon, Hyalonema, Euplectella, Spongilla,Euspongia.

COELENTERATA- Obelia colony, Physalia, Porpita, Aurelia, Rhizostoma,
Alcyonium, Corallium,Gorgonia, Pennatula, Madrepora, Metridium

PLATYHELMINTHES-Dugesia , Fasciola,Taenia, Schistosoma
NEMATODA- Filaria, Dracunculus, Ancyclostoma,Wuchereria, Enterobius

I1I-Study of the section of organs and developmental stages
PORIFERA- Sections of Scypha

COLENTERATA- Planula, Scyphistoma, Ephyra larva of Jellyfish.

PLATYHELMINTHES-T.S. of Taenia and Fasciola., Scolex of Taenia,
mature and gravid proglotid of Taenia, Hexacanth, Bladderworm and
cysticercus stages of Taenia, Miracidium, Sporocyst, Redia and Cercaria,
Larva of Fasciola.

II1. Culture and mounting of lower invertebrates

PROTOZOA-Euglena,Paramecium, Polystomella, or any other foraminifera
PORIFERA- Spicules, spongil fibres, gemmule

COLENTERATA- Obelia medusa,

PLATYHELMINTHES-Taenia proglotid

IV.  Cell biology

Study of living cell by vital staining-Temporary acetocarmine staining of
onion root tip for study of chromosome during mitosis.

Any slide of important bacteria. Photograph of animal tissues and TMV virus
.Electron micrograph of cell and cell organelles.



Cell membrane permeability (Crenation, and Haemolysis in mammalian RBC)
(Note-Use of animals for dissection is subject to the condition that these
are not banned under the wildlife Protection Act).

S. Permanent exercise Regular/Privat

1 Culture and Preparation 8

2 Cell biology 6

3 Microbiology 6

4 Spots(05)) 10

S Record S

6 Viva voce S

Grand Total 40
SEMESTER I1
B.Sc. ZOOLOGY

Paper-1 3Hrs Duration Min. Pass Marks 15 Max. Pass Marks 40
Paper-I1 3Hrs Duration Min. Pass Marks 15 Max. Pass Marks 40
Practical 4 Hrs Duration Min. Pass Marks 15 Max. Pass Marks 40
Internal Assessment Min. Pass Marks 11 Max. Pass Marks 30

Based on Paper I, Paper II and Practical (10+10+10=30)

(Z004-5021T)
PAPER-I HIGHER INVERTEBRATES
(FROM ANNELIDA TO ECHINODERMATA)

NOTE: A course will contain 5 units. The question paper shall contain three
sections. Section A (05 marks) shall contain 10 questions two from each Unit. Each
question shall be of 0.5 marks. All the questions are compulsory. The answers should
not exceed 50 words. Section B (12.5 marks) shall contain 5 questions (two from each
unit with internal choice). Each question shall be of 2.5 marks. The candidate is
required to answer all 5 questions. The answers should not exceed 200 words. Section
C (22.5 marks) shall contain 5 questions, one from each Unit. Each question shall be of
7.5 marks. The candidate is required to answer any three questions by selecting these
three questions from different units. The answers should not exceed 500 words.

UNIT-I



General characters and classification up to orders of Annelida, Arthropoda,
Mollusca, Echinodermata

UNIT-II

Hirudinaria-Habit, habitat, structure, function (External features, digestive,
circulatory, excretory, reproductive systems, development and life history. Parasitic
adaptations of Leech.

UNIT-III
Palaemon-Habit, habitat, external features, appendages, digestive, respiratory,
circulatory, excretory, reproductive, nervous systems and sense organs. Larval
forms of crustacean. Drosophilla- Structure and life history.

UNIT-1V

Pila-Habit, habitat, external features, anatomy (digestive, circulatory, respiratory,
reproductive, nervous systems and sense organs).torsion in Gastropoda.

UNIT-V
Asterias-Habit, external features, anatomy (digestive, circulatory, respiratory,

reproductive, nervous systems and sense organs and water vascular system).



(Z0O04-5022T)

PAPER-II BIOCHEMISTRY & PHYSIOLOGY

NOTE: A course will contain 5 units. The question paper shall contain three
sections. Section A (05 marks) shall contain 10 questions two from each Unit. Each
question shall be of 0.5 marks. All the questions are compulsory. The answers should
not exceed 50 words. Section B (12.5 marks) shall contain 5 questions (two from each
unit with internal choice). Each question shall be of 2.5 marks. The candidate is
required to answer all 5 questions. The answers should not exceed 200 words. Section
C (22.5 marks) shall contain 5 questions, one from each Unit. Each question shall be of
7.5 marks. The candidate is required to answer any three questions by selecting these
three questions from different units. The answers should not exceed 500 words.

UNIT-I
Biochemical make up of protoplasm including functions: Inorganic and organic
constituents-water, electrolytes, minerals, various forms of carbohydrates,
proteins, lipid and their conjugates, nucleic acids, hormones, vitamins and
enzymes.

UNIT-II
Metabolic mechanisms (Catabolism) Glycolysis, kreb cycle, Oxidative
phosphorylation, oxidation of fatty acids, transamination, deamination and
decarboxylation. Metabolic mechanisms (Anabolism)-DNA duplication, genetic
code, transcription of RNA, translation, lipid synthesis and glycogenesis.

UNIT-III

Physiology of Digestion- nature of food stuffs and various types of digestive
enzymes(Carbohydrases, proteinases, lipases) and their digestive action on
corresponding food stuffs in the alimentary canal of mammals. Hormonal
control of digestive functions. Mechanism of absorption of various products of
digestion. elementary idea of common disorders related to digestive systems.

UNIT-1V

Excretory physiology- Structure of kidney, kind of nitrogenous excretory
products. Role of liver in the formation of these products. Relation between
nature of excretory products and habitat (fresh water, marine and terrestrial)



functional architecture of mammalian kidney tubule and formation of urine.
elementary idea of common disorders related to excretory systems.

UNIT-V

Circulatory physiology- Blood groups, Rh factors, blood clotting, heart beat,
cardiac cycle, blood pressure, body temperature regulation, elementary ideas of
cardiovascular disorders, hypertension, angina pectoris, myocardial infraction,
pericarditis.

Respiratory physiology- Mechanism of breathing, exchange of gases,
transportation of oxygen and carbon dioxide in blood, regulation of breathing,
elementary idea about asthma and emphysema.

(ZO04-5023P)
PRACTICALS

1. General survey of Invertebrates (Museum specimens and slides)
ANNELIDA- Neries, Aphrodite, Arenicola, Pontobdella, hirudinaria,Peripatus

ARTHROPODA- Limulus, Spider, Palaemaneus, Lepas, Balanus, Sacculina,
Palaemon, FEupagurus, Crab, Lepisma, Lobster, Odontotermes, Pediculus,
Schistocerca, Papilio, Bombyx, Xenopsylla, Rice weevil, Millipede, Scolopendra,
Ticks andmites.

MOLLUSCA-Chiton, Dentallium, Patella, Pila, Turbinella, Aplysia, Slug, Snail,
Mytillus, Ostrea, Pinctada, Lamelidens, Teredo, Sepia, Octopus,Nautillus.

ECHINODERMATA-Pentaceros, Ophiothrix, Echinus, Pentaceros, Antedon.

2. SLIDES

ANNELIDA- T.S. of Leech and Neries through different regions, Parapodia
of Neries and Heteroneries phase, Trochophore larva

ARTHOPODA- Nauplius, Zoea, Megalopa, and Mysis larvae,Cyclops. .

MOLLUSCA- T.S. of Lamellidens, Glochidium larva.
ECHINODERMATA- Pedicellareae



3. Dissections/demonstration(Models, Charts, Computer simulation)

Earthworm- External features General anatomy, Digestive, Nervous, Excretory,
and reproductive systems.

Palaemon: External features, appendages, General anatomy, Digestive and
nervous system.

Grasshopper/Locust/Cockroach-External feature, general anatomy, alimentary
canal, nervous system.

Pila: External features, General anatomy, Digestive and nervous system.

Unio: External features, General anatomy, nervous systems.
ANNELIDA- Neries ( parapodia )
ARHTOPODA-Statocyst,Hastateplate,of Prawn, Cyclops, Daphnia.
MOLLUSCA-Pila- Gill lamella, Osphradium, Radulla,Unio-Gill lamella

4. Biochemistry Exercise-
Protein- Biuret test
Lipid- Sudan IV test
Carbohydrate- Benedict test

Catalase enzyme in animal tissue

Janus green- Vital test for mitochondria in buccal smears, Cauda
epididymis sperm.

5. Experiments in physiology: Estimation of Haematocrit value in a blood
sample, Total Haemoglobin, RBC and WBC counting, Demonstration of
enzyme activity,



S. Permanent exercise Regular/Privat
1 Dissection 8
2 Biochemistry 6
3 Physiology 6
4 Spots(05)) 10
S Record S
6 Viva voce S
Grand Total 40
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