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BACHELOR OF SCIENCE 

 

Eligibility for admission in First Year of B Sc. is 10+2 examination of any board with at least 48% 

marks. As regards admission on reserved category seats government rules will be applicable. 

 

SCHEME OF EXAMINATION 
The number of the paper and the maximum marks for each paper together, with the minimum marks 

required to pass are shown against each subject separately. It will be necessary for a candidate to pass 

in the theory as well as the practical part of a subject/paper, wherever prescribed, separately. 

 

Classification of successful candidates shall be as follows: 

First Division  60%  of the aggregate marks prescribed in Semesters  

               I to VI taken together 

Second Division 50%  

All the rest shall be declared to have passed the examination.  

 
 For passing a candidate shall have to secure at least 40% marks in each course (Theory and Practical 

separately).  

 No division shall be awarded in Semesters I to V. 

 Whenever a candidate appears for a due paper examination, she will do so according to the syllabus in 

force. 

 A candidate not appearing in any examination/absent in any paper of term end examination shall be 

considered as having DUE in those papers. 

 

           

 
End Semester Examination Pattern 

Maximum Marks : 50        Duration:2½  Hrs. 

Section A                       10 x 1 =10 marks 

Contains 10 Questions of 1 mark each and all are compulsory.  

Three questions from each unit and one extra question from any one unit 

Section B                 3+3+4 = 10 marks 

Contains 3 questions with internal choice  ( Two questions from each unit). 

 (2 Questions of 3 marks each and 1 Question of 4 marks ) 

A student has to attempt 3 questions, choosing at least one question from each unit. 

Section C    3 x 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

A Student has to attempt 3 questions, choosing at least one question from each unit. 
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Course Structure in Semester – I 
   Compulsary  

Paper Code Paper Title Max Marks Min Marks Duration 

GEN-101 General English 50 20 1 Hr. 

   Optional 

Botany 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

BOT – 101 Algae, Fungi and Lichens 25 50 75 30 2 ½ Hrs. 

BOT – 102 Microbiology and Plant Pathology 25 50 75 30 2 ½ Hrs. 

BOT – 103 Practical 10 40 50 20 3 Hrs. 

Semester Total 200 80  

 

 

GEN 101 – General English 
Max. Marks: 50            Min. Marks: 20 

            Duration : 1 Hr. 
Learning Outcome: 

On successful completion of the course, the students will be able to:- 

1. Get acquainted with the different concepts of Grammar. 

2. Enhance their reading and writing skills of the students. 

3. Develop a practice of using idioms and phrasal verbs in everyday conversations.  

4. Have a cutting edge in the competitive and professional world.  

Unit I 

SVOCA (Subject, Verb, Object, Complement, Adverbial), Transformation of sentence (Active Passive 

and Direct Indirect), Modals, Tense usage, Homophones and Homonyms,  

 

 IDIOMS 
1. A penny for your thoughts 

2. Actions speak louder than words 

3. At the drop of a hat 

4. Ball is in your court 

5. Barking up the wrong tree 

6. Beat around the bush 

7. Best of both worlds 

8. Bite off more than you can chew 

9. Blessing in disguise 

10. Burn the midnight oil 

11. Can't judge a book by its cover 

12. Cross that bridge when you come to it 

13. Cry over spilt milk 

14. Curiosity killed the cat 

15. Don't count your chickens before the 

eggs have hatched 

16. Don't put all your eggs in one basket 

17. Every cloud has a silver lining 

18. Feel a bit under the weather 

19. Give the benefit of the doubt 

20. Hear it on the grapevine 

21. Hit the nail on the head 

22. In the heat of the moment 

23. Kill two birds with one stone 

24. Last straw 

25. Let sleeping dogs lie 

26. Let the cat out of the bag 

27. Make a long story short 

28. Miss the boat 

29. Off one's rocker 

30. Once in a blue moon 

31. Piece of cake 

32. Put wool over other people's eyes 

33. See eye to eye 

34. Sit on the fence 

35. Speak of the devil! 

36. Take with a grain of salt 

37. Taste of your own medicine 

38. To hear something straight from the 

horse's mouth 

39. A Picture paints a thousand words 

40. Method to my madnes
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 Phrasal verbs 
1. Break: Break away, Break down, Break off, Break up 

2. Bring: Bring about, Bring in, Bring up, Bring down 

3. Come: Come by, Come across, Come upon 

4. Carry: Carry out, Carry on, Carry off, Carry over 

5. Call: Call on, Call off, Call at 

6. Get: Get Along, Get Away, Get By, Get Through, Get Over 

7. Give: Give up, Give away, Give in 

8. Hard: Hard up, Hard of hearing, Hard to please 

9. Look: look after, look in to, look forward to, look upto 

10. Put: put out, put off, put up, put up with 

11. Run: run after, run down, run over, run out of 

12. Take: take after, take up, take to 

Unit II 

Comprehension, Précis writing 

Unit III 

 Formal and Informal Letters- Job Application, Resume and Cover letter, Composition, Report Writing 

Reference Books: 

 A Practical English Grammar (Oxford Paper Back)   : A.J. Thomson 

 Intermediate English Practice Book ( Orient Longman )  : S.Pit Corder :  

 Strengthen Your English (OUP 1973)      :Bhaskaran and Hordburgh 

 The English Errors Of Indian Students (OUP)   :T.l.h. Smith – Pearce 

 A Practical Course of English ( Ramesh Book Depot, Jaipur) :I.K. Sharma and V.D. Singh 

 
BOT-101: Algae, Fungi and Lichens 

Max. Marks : 75                                               Min. Marks: 30 
Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Categorize organisms as algae, fungi and lichens 

2. Appreciate the diversity of life forms 

3. Understand phylogenetic relationship, ecology and economic importance of algae, fungi and 

lichens 

Unit I 
Algae- General characters, Thallus organisation, Pigments, Reserve food material, Classification 

(Fritsch), Economic importance, Algal bloom and Types of life cycle.
 

 A General account of lichens 

Unit II 
 Important features and life history of: Cyanophyceae- Nostoc, Oscillatoria 

Chlorophyceae- Volvox, Oedogonium 

Xanthophyceae- Vaucheria 

Phaeophyceae- Ectocarpus 

Rhodophyceae- Polysiphonia  

Unit III 
Fungi- General characters, Classification (Alexopolous & Mims, 1979), Economic importance, 

Heterothallism, Parasexuality. 

Important features and life history of: 

Mastigomycotina- Phytophthora 

Zygomycotina- Mucor 

Ascomycotina- Eurotium, Peziza 

Basidiomycotina- Puccinia, Agaricus 

Reference Books: 
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 Smith, G.M. 1971. Cryptogamic Botany. Vol. I Algae and fungi. Tata McGraw Hill Publishing Co. 

New Delhi. 

 Sharma, O.P. 1992. Text Book of Thallophytes. Mc Graw Hill Pub.Co. 

 Sharma, P.D. 1991. The Fungi. Rastogi and Co., Meerut 

 Dube, H.C. 1990. An introduction to Fungi. Vikas Pub. House Pvt. Ltd. Delhi. 

 Gilbart, Smith, M. 1985. Cryptogamic Botany, Vol. I & II (2
nd

 edition) Tata McGraw Hill 

Publishing Co. New Delhi. 

 

BOT-101 'kSoky] dod ,oa ykbdsu 
  : 75                                                            : 30

: 2 ½  

: 

 , , , , ,

 , , , ,
 

BOT-102 Microbiology and Plant Pathology 
Max. Marks : 75                                                 Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 
1. Relate the structure and nature of micro-organisms 

2. Understand the etiology and epidemiology of plant diseases 

3. Predict the control measures to minimize the adverse effect of pathogens on commercial crops 

Unit I 
Classification of living world (Whittakar’s five kingdom classification) 

Bacteria- structure, reproduction (Binary fission, transformation, conjugation & transduction). Gram 

staining, economic and biological importance 

General features of:  Rickettsias, Archaebacteria and Actinomycetes 

Unit II 
Virus- Structure, multiplication and transmission of virus (TMV & Bacteriophage) 

Mycoplasma- structure and economic importance; Phytoplasma, Little leaf of brinjal
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Infection of plants by bacteria and fungi 

A general account of diseases caused by plant pathogens: 

Bacterial diseases- Citrus canker, Tundu disease of wheat 

Viral disease- Tobacco mosaic 

Unit III 
 Host parasite interaction, Important symptoms of plant diseases caused by fungi

 

Disease cycle and control of: 

Fungal diseases- White rust of crucifers, Green ear disease of bajra, Loose Smut of wheat, Red rot of 

sugarcane, Tikka disease of groundnut                                          

Reference Books: 

 Clifton, A. 1985. Introduction of the Bacteria. Mc Graw Hill & Co. NewYork 

  Bilgrami, K.S. and Dube, H.C. 2000. A text book of Modern Plant Pathology, Vikas Pub. New 

Delhi 

  Biswas, S.B. and Biswas, A. 2000. An introduction to virus, Vikas Pub. New Delhi. 

  Mandahar, C.L. 1978. Introduction to Plant Viruses, Chand & Co. Ltd., New Delhi. 

  Rangaswamy, G. and Mahadevan, A. 1999. Diseases of Crop Plants in India (4
th

 edition), 

Printice Hall of India Pvt. Ltd., New Delhi 

 

 
BOT-102 % lw{etho foKku ,oa ikni jksx foKku 

 : 75                                     : 30

: 2 ½ 
bdkbZ A 

tho txr dk oxhZdj.k ¼OghVsdj dk ikap txr oxhZdj.k½]  

thok.kq% ljapuk] tuu ¼f}fo[k.Mu] :ikUrj.k] la;qXeu rFkk ijkØe.k½ 

xzke vfHkjatu] vkfFkZd rFkk tSfod egRo 

lkekU; y{k.k% fjdsV~fl;k] vkfdZcsfDVfj;k rFkk ,fDVuksekbZlhVht 

bdkbZ AA 

fo"kk.kq % ljapuk] xq.ku] LFkkukUrj.k ¼Vh-,e-oh- rFkk thok.kqHkksth½ 

ekbdksiykTek% ljapuk ,oa vkfFkZd egRo( QkbVksIyktek] cSaxu dk y?kq i.khZ jksx 

thok.kq ,oa dod }kjk ikniksa dk laØe.k 

ikni jksxtud }kjk tfur jksxkas dk lkekU; fooj.k% 

thok.kq tfur jksx& uhacw dk dSadj jksx] xsgwW dk Vq.Mw jksx  

fo"kk.kq tfur jksx& rEckdw dk ekstsd jksx 

bdkbZ AAA 

ijiks"kh ijthoh lg lEcU/k 

dod }kjk tfur ikni jksxkas ds lkekU; y{k.k 

jksx pØ ,oa fu;a=.k% 

dod jksx& ØwlhQj ikS/kksa dk 'osr fdV jksx] cktjs dk gfjr ckyh jksx] xasgw dk 'yFk d.M jksx] 

xUus dk jsM jksV jksx] eqaxQyh dk fVDdk jksx 

izLrkfor iqLrdsa 

 f=osnh ih lh 2018 lw{etho foKku ,oa ikni jksx foKku   vkjchMh, t;iqj 

 vxzoky dSyk’k 2018, lw{etho foKku ,oa ikni jksx foKku lhch,p, t;iqj  
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BOT –103  Practical 
Max. Marks : 50                                        Min. Marks: 20 

    Duration : 3  Hrs 

NOTE: 

 Distribution of Marks: 

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,  

Record: =05 marks, Lab. Work= 10* 

Suggested Laboratory Exercises: 
1. Study of genera included under algae and fungi.  

2.  Observation of disease symptoms in hosts infected by fungi, viruses, bacteria     and 

Mycoplasma. 

3.  Section cutting of diseased material.  

4.  Gram’s staining of bacteria. 

5.  Study of crustose, foliose and other types of lichen thalli. 

 

BOT-103:izks;ksfxd 

 : 50                                                                                                     : 20

: 3   

uksV&  

vadks dk foHkktu 

iz;ksx& 20 vad] izn'kZ& 08 vad] ekSf[kd ijh{kk&07 vad] 

fjdksMZ& 05 vad] iz;ksx'kkyk dk;Z& 10 vad 

 

izLrkfor izk;ksfxd vH;kl& 

1- 'kSoky o dodks esa 'kkfey oa'kks dk v/;;u 

2- dod] fo"kk.kq] thok.kq ,oa ekbdksIykTek }kjk lØfer gksus okys ijiks"kh ds jksx y{k.kks 

dk voyksdu 

3- jksxxzLr Hkkx dk dkV 

4- thok.kq dk xzke vfHkjatu 

5- iiZVhe;] if.kZy ,oa vU; izdkj ds ykbdu lqdk;kas dk v/;;u 
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Course Structure in Semester – II 
Compulosry  

Paper Code Paper Name Max. Marks Min. Marks Duration 

GEN-102 General Hindi 50 20 1 Hr. 

Optional 

Botany 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

BOT – 201 Bryophytes and Pteridophytes 25 50 75 30 2 ½ Hrs. 

BOT  – 202 Cell Biology  25 50 75 30 2 ½ Hrs. 

BOT –  203 Practicals 10 40 50 20 3 Hrs. 

Total 200 80  

 

GEN-102 सामान्य ह िंदी 
पूर्णांक-50 : 1    

अध्ययन के परिणाम  

पाठ्यक्रम पूणण होने के बाद विद्यार्थी योग्य होंगे –
1. विद्यार्र्थणयों में  हहिंदी व्याकिणणक ज्ञान का विकास होना I  

व्याकिण – भाग 

इकाई-1                           अंक योजना 
 सिंज्ञा, सिणनाम, विशेषण, हक्रया,                                   -  10 अिंक 

 हक्रया विशेषण ,सिंर्ि, समास, विलोम शब्द                                                   -   10 अिंक 

इकाई-2 

 शुद्धीकिण [शब्द शुवद्ध ,िाक्यशुवद्ध ] पारिभावषक शब्दािली-[अिंगे्रजी शब्दों के हहिंदी  
समानार्थणक शब्द]                     -   5 अिंक  

 शब्द युग्म- अर्थण भेद , पयाणयिाची शब्द , उपसगण , प्रत्यय,                  -   5 अिंक  

इकाई-3 

 र्नबन्ि लेखन                                                   - 10 अिंक 

 पत्र लेखन –आिेदन पत्र, ÁkFkZuk i= ] c/kkÃ i=                   -    5 अिंक 

 अपहित गद्यािंश                                                                   -    5 अिंक 

 

    सहायक पुस्तकें - 
 हहिंदी व्याकिण – डॉ. इिंहदिा अशोक  

 हहिंदी व्याकिण कोश – डॉ. हदनेशचिंद्रशमाण,श्रीमती पुपपा शमाण 
 हहिंदी व्याकिण – डॉ. हरिचिण शमाण  
 हहिंदीव्याकिण – डॉ. िाजेश्वि प्रसाद चतुिदेी 
 हहन्दी व्याकिण - भोलानार्थ र्तिािी
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BOT-201: Bryophytes and Pteridophytes 
Max. Marks : 75                                                  Min. Marks: 30 

       Duration : 2 ½ Hrs 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Asses the role of bryophytes as pioneers in plant communities 

2. Categorize major groups of pteridophytes 

3. Compare the structure and reproduction in various genera of pteridophytes 

Unit – I 
Bryophytes- General characters, Classification, Economic and Ecological importance 

Structure and reproduction in: 

Hepaticopsida- Marchantia 

Anthocerotopsida- Anthoceros 

Bryopsida- Funaria 

Unit II 
Pteridophytes- General characters, Classification, Stelar system. 

Important characteristics of: Psilophyta, Lycophyta, Sphenophyta and Pterophyta 

Unit III 
 Structure and reproduction in: Rhynia, Lycopodium, Selaginella, Equisetum, Pteris and Marsilea 

Reference Books: 
 Smith, G.M. 1971. Cryptogamic Botany. Vol. II Bryophytes and Pteridophytes. Tata McGraw 

Hill Pub. Co. New Delhi. 

 Sharma, O.P. Text book of Pteridophyta. McMillan India Ltd. 

  Puri, P. 1980. Bryophyta. Atma Ram and sons Delhi 

 Vashishta, B.R. 2002. Botany for Degree Students. S.Chand and Co. New Delhi. 

  Vashishta, P.C. 2002. Pteridophytes. S.Chand and Co. New Delhi. 

 

 

 

BOT-201%czk;ksQkbZVk ,oa VsfjMksQkbZVk 

 : 75                                              : 30

: 2 ½   

bdkbZ  

czk;ksQkbZV~l % lkekU; y{k.k] oxhZdj.k] vkfFkZd ,oa tSfod egRo 

ljapuk ,oa tuu% 

fgisfVdksfIlMk &ekdZsfU'k;k 

,UFkksfljksVksfIlMk & ,UFkksfljksl 

czk;ksfIlMk & ¶;wusfj;k 

bdkbZ AA   

VsfjMksQkbV~l% lkekU; y{k.k] oxhZdj.k] jaHk ra= 

egRoiw.kZ y{k.k& lkbyksQkbZVk] ykbdksQkbZVk] LQhukQkbZVk] ,oa VsjksQkbZVk 

bdkbZ AAA 

lajpuk ,oa tuu% 

jkbfu;k] ykbdksiksfM;e] flysftusyk] bDohlhVe] Vsfjl ,oa ekflZfy;k 

izLrkfor iqLrdsa: 

 R;kxh vuqtk] 2018 VsfjMksQkbZVk ,o ify;ksckVuh, lh ch ,p, t;iqj 

 ’kekZ ih Mh 2018, czk;ksQkbZV~l ifjp; vkj ch Mh t;iqj 
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BOT-202:  Cell Biology 
Max. Marks : 75                                                  Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Illustrate the structure and function of cell and cell organelles 

2. Describe chromosome organization and chromosome alterations 

3. Correlate DNA structure, cell cycle and cell division 

Unit-I 
Structure of Prokaryotic and Eukaryotic cell

 

The cell envelopes: structure and function of Plasma membrane and Cell wall 

Structure and function of cell organelles: Golgi body, Endoplasmic reticulum, Peroxisome, Vacuole, 

Mitochondria, Chloroplast, Ribosome and Centriole 

Unit-II 
Nucleus: Structure and function of Nucleus and Nucleolus 

Chromosome organisation: Structure, Euchromatin and Heterochromatin 

Chromosomal alterations: Structural changes in Chromosomes (Deletion, Duplication, Translocation 

and Inversion), Numerical Changes in Chromosomes: [Aneuploidy (Monosomy, Nullisomy, Trisomy, 

and Tetrasomy), Euploidy (Monoploidy and Polyploidy)] 

Unit-III 
DNA: Structure, Types (A, B, C and Z), Replication and DNA-protein interaction (Nucleosome Model) 

Genetic code, Satellite and Repetitive DNA 

Cell cycle: Steps, Regulation and control
 

Cell division: Mitosis and Meiosis, Significance 

Reference Books: 

 Alberts, B., Bray, D., Lewis J. Raff., M., Roberts K. & Watson I. D.1999. Molecular Biology of 

Cell. Garland Pub., Co. Inc. New York, U.S.A. 

  Gupta, P.K. 1999. A text book of Cell and Molecular biology. Rastogi Pub. Meerut, New Delhi. 

  Kleinsmith, L.J. and Kish. V.M.1995. Principles of Cell and Molecular Biology (2
nd

 edition). 

Harper Collins College Pub., New York. U.S.A. 

  Wolfe, S.L. 1993. Molecular and Cellular Biology. Wadsworth Pub. Co., California U.S.A. 

 

BOT 202% dksf'kdk foKku 

 : 75                                                                           : 30

: 2 ½    

bdkbZ A  

izksdsfj;ksfVd ,oa ;wdsfj;ksfVd dksf'kdk dh ljapuk 

dksf'kdh; vkoj.k% IykTek f>YYkh dh lajpuk ,oa dk;Z] dksf'kdk fHkfRRk dh ljapuk ,oa dk;Z 

dksf'kdkax dh ljapuk ,oa dk;Z% xkYthdk;] var% iznzO;h tkfydk] 

ijkWDlhlkse] fjfDrdk,a] ekbVªksdksf.M;k] DyksjksIykLV] jkbckslkse ,oa lsUnzhZ;ksy 

bdkbZ AA 

dsUnzd ,oa dsfUnzdk dh lajpuk ,oa dk;Z 

xq.klw= laxBu% lajpuk] ;wØksesfVu ,oa fgVjksØksesfVu 

xq.klw= foiFu% Mhyh’ku] f}xq.u] izfryksiu] Vªkalyksds'ku 

Xkq.klq=ks es la[;kRed ifjorZu: vlqxqf.krk (,dU;wulw=rk, f}U;wulw=, ,dkf/klw=rk, 

f}vf/klw=rk), lqxqf.krk (,dxqf.krk, Ckgqxqf.krk) 
bdkbZ AAA 

Mh-,u-,-% ljapuk] izdkj ¼,-ch-lh- ,oa tsM½] f}xq.ku] Mh-,u-,- izksVhu varfdzZ;k ¼U;wfDy;kslkse 

ekWMy½ 
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vkuqokaf'kd dwV] lsVsykbV ,oa fjihfVfVo Mh-,u-,-  

dksf'kdk pØ% in] fu;eu ,oa fu;=a.k  

dksf'kdk foHkktu% lelw=h ,oa v/kZlw=h foHkktu ,oa egRRkrk 

izLrkfor iqLrdsa: 

 R;kxh vuqtk, 2018 dksf'kdk foKku, lh ch ,p t;iqj 

 ’kekZ ih Mh 2018, dksf'kdk foKku, vkj ch Mh t;iqj 

 

BOT- 203 Practicals 
Max. Marks : 50                                             Min. Marks: 20 

     Duration : 3  Hrs 

NOTE: 

Distribution of Marks: 

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,  

Record: =05 marks, Lab. Work= 10*marks 

 

SUGGESTED LABORATORY EXERCISES: 
1. Study of morphology, reproductive structures and anatomy of the examples cited in the theory 

under Bryophyta and Pteridophyta. 

2. To study the cell structure from onion peels, demonstration of staining and mounting method 

3. Comparative study of cell structure in onion cells, Hydrilla and Spirogyra. 

4. Study of plastids to examine pigment distribution in plants (e.g. Cassia, Lycopersicon and 

Capsicum). 

5. Examination of electron micrographs of eukaryotic cells with special Suggested  to organelles. 

6. Examination of electron micrographs of viruses, bacteria, cyanobacteria and eukaryotic cells for 

comparative cellular organisation. 

7. Examination of various stages of mitosis and meiosis using appropriate plant material (e.g. root 

tips and flower buds of onion). 

 

 

BOT 203% izk;ksfxd 

 : 50                                                   : 20

: 3   

uksV&  

vadks dk foHkktu 

iz;ksx& 20 vad] izn'kZ& 08] vad ekSf[kd ijh{kk&07 vad 

fjdksMZ& 05 vad] iz;ksx'kkyk dk;Z& 10 vad 

 

izLrkfor izk;ksfxd vH;kl& 

1- czk;ksQkbVk ,oa VsfjMksQkbVk ds lS)kfUrd ikB~;dze esa fn;s x;s mnkgj.kksa dh vkdkfjdh] 

tuu ljapuk ,oa 'kkjhfjd dk v/;;u 

2- I;kt dh i.kZ f>YYkh ls dksf'kdk ljapuk dk v/;;u] vfHkjatu ,oa fojpu fof/k;kas }kjk 

izn'kZu 

3- I;kt] gkbfMªyk ,oa LikbZjksxkbjk dh dksf'kdk dk rqyukRed v/;;u 

4- ikniks esa o.kZd forj.k tkapus gsrq IykfLVM dk v/;;u ¼dsfl;k] ykbdksiflZdksu ,oa 

dsfIlde½ 

5- ;wdsfj;ksfVd dksf'kdkvks dk bysDVªku ekbØksxzkQksa dk dksf'kdkaxks ds fo'ks"k lanHkZ esa v/;;u 

6- okbjl] thok.kq] lkbukscsDVhfj;k ,oa ;wdsfj;ksfVd dksf'kdkvks esa rqyukRed dksf'kdh; laxBu 

gsrq bysDVªku ekbØksxzkQkas dk v/;;u 
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7- leqfpr ikni Hkkx mi;ksx djrs gq, lelw=.k ,oa v/kZlw=.k dh fofHkUu voLFkkvks dk 

v/;;u ¼mnkgj.k I;kt ewy fVi o iq"i dfydk½ 

 

 

 

Course Structure in Semester – III 
Compulsary 

Paper Code Nomenclature Max. Marks Min. Marks Duration 

GEN-103 Environmental Studies  50 20 1 Hr. 

Optional 

Botany 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

BOT – 301 Anatomy of Angiosperms 25 50 75 30 2 ½ Hrs. 

BOT – 302 Taxonomy of Angiosperms  25 50 75 30 2 ½ Hrs. 

BOT – 303 Practicals 10 40 50 20 3 Hrs. 

Semester Total 200 80  

 

GEN-103 ENVIRONMENTAL STUDIES  
Max. Marks: 50                                 Min. Marks: 20 

  Duration : 1 Hr. 

Unit I  

Natural Resources 

Renewable and Non Renewable resources: 

 Natural resources and associated problems 

a. Forest resources: Use and over exploitation, deforestations, case studies Timber extraction, 

mining, dams and their effects on forests and tribal people. 

b. Water resources: Use and over utilization of surface and groundwater, floods, drought, 

conflict over water, dams – benefits and problems 

c. Mineral resources: Use and exploitation , environmental effects of extracting and using 

mineral resources. 

d. Energy resources: Growing energy needs, renewable and non renewable energy sources, use 

of alternate energy sources.  

e. Land resources: Land as a resource, Land degradation, man induced landslides, soil erosion 

and desertification. 

 Role of an individual in conservation of natural resources 

 Equitable use of resources for sustainable lifestyles.  

Unit II 

Ecosystem 

 Concept of Ecosystem 

 Structure and function of an ecosystem 

 Producers, consumers and decomposers, 

 Energy flow in the eco system 

 Ecological succession 

 Food chains, food webs and ecological pyramids. 

 Virus - COVID 

 HIV / Aids – causes and precaution 

 Climate change, global warming, Acid Rain, Ozone layer depletion 
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 Photochemical smog 

Unit III 

Biodiversity and its conservation 

 Introduction – Definition: genetics, species and ecosystem diversity 

 Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option 

values 

 Hot spots of biodiversity 

 Threats to biodiversity: habitats loss, poaching of wildlife, man-wildlife conflicts 

 Endangered and endemic species of India 

 Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity 

 

Environmental Pollution 

 Causes , effects and control measures of: 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Noise pollution 

 
GEN-103 % i;kZoj.k foKku 

iw.kk±d  % 50                                  U;wure vda % 20  

le; : 1 ?kaVs 

bdkÃ I 
ÁkÑfrd lalk/ku 

uohudj.k ,oa vuohuhdj.k lalk/ku  % ÁkÑfrd lalk/ku ,oa mlls lacaf/kr leL;k,¡  

1. ou lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] ou¨Uewyu d¢l v/;;u ] fVEcj fu“d“kZ.k] [kuu ,oa 

mud¢ ou¨a ,oa tu tkfr;¨a ij ÁHkko  

2. tylalk/ku % lrgh ,oa Hkwty dk mi;¨x ,oa vfrmiHk¨x ] ck<+ ] lw[kk] ty fookn] cka/k¨ dh 

leL;k,a ,oa ykHk 

3. [kfut lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] [kfut lalk/ku d¢ mi;¨x ,oa fu“d“kZ d¢ i;kZoj.kh; 

ÁHkko] d¢l v/;u  

4. ÅtkZ lalk/ku  % c<+rh gqÃ ÅtkZ vko‘;drk,¡] uohuhdj.k ,oa vuohuhdj.k ÅtkZ lalk/ku ] 

ÅtkZ laLkk/ku¨a dk osdfYIkd mi;¨x d¢l v/;u  

5. Hkwlalk/ku % Hkwfe ,d laLkk/ku ] Hkwvi?kVu ] ekuotfuRk HkwL[kyu e`nk vijnu ,oa e#LFkyhdj.k 

ÁÑfrd lalk/ku¨a d¢ laj{k.k esa O;fDrd Hkwfedk Lkrr thoup;kZ d¢ fy, lalk/ku¨a dk mi;qDr 

mi;¨x  

bdkÃ II  
ikfjfLFkfrdh ra= 

1. ikfjfLFkfrdh ra= dh vo/kkj.kk 

2. ikfjfLFkfrdh ra= dh lajpuk ,oa dk;ZÁ.kkyh 

3. mRiknd ] miHk¨Drk] vi?kVd 

4. ikfjfLFkfrdh ra= esa ÅtkZ Áokg 

5. ikfjfLFkfrdh vuqØe.k  

6. [kk| Ja`[kyk ] [kk|tky] ,oa ikfjfLFkfrdh Lrwi  

7. विषाण-ु COVID 

8. ,p vkÃ oh @ ,M~l (dkj.k v©j iwokZ/kku) 
9. tyok;q ifjorZu ] oSf‘Okd rki o`f) ] vEyo“kkZ] v¨t¨uijr {kj.k 

10. Q¨V¨d¢ehdy LekWx 

bdkÃ III 
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 tSo fofo/krk ,o laj{k.k 

1. ifjp; & ifjHkk“kk] thuh;] Átkrh; ,oa  ikfjfLFkfrdh fofo/krk 

2. tSofofo/krk dk eºRo ] miHk¨xh; mIk;¨fxrk] mRikndh; mIk;¨fxrk] lkekftd uSfrd l©Un;Z 

c¨/k ,oa oSdfYid ewY; 

3. tSofofo/krk d¢ rIrLFky 

4. tSofofo/krk d¢ [krjs % vkokl{k;] oU;Ák.kh;¨a dk f‘kdkj] ekuo oU;Ákf.k;¨a d¢ chp 

foj¨/kkHkkl  

5. Hkkjr dh foyqIrÁk; ,oa LFkkfud Átkfr;k¡  

6. tSo fofo/krk dk laj{k.k % Lo LFkkuh; ,oa iwoZ LFkkuh laj{k.k  

7. ifjHkk“kk] dkj.k] ÁHkko ,oa fu;a=.k mik; 

a.   ok;q Ánw“k.k   

b. ty Ánw“k.k   

c.   e`nk Ánw“k.k  

d.  /ofu Ánw“k.k 

  
BOT-301: Anatomy of Angiosperms 

Max. Marks : 75                                               Min. Marks: 30 
  Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Anticipate plant structure at  microscopic level with the major goals of understanding the 

structure common to all vascular plants 

2.  Explain the developmental processes that lead to  mature anatomy and anomalous growth in 

plants 

3. Relate the internal structure and adaptations to water stress 

Unit - I 
The basic body plan of a flowering plant – Modular type of growth 

The shoot system: Shoot apical meristem and its histological organization, Structure of primary shoot 

in monocotyledons and dicotyledons 

The root system: Root apical meristem, Differentiation of primary and secondary tissues and their 

roles, Structural modification for storage, respiration, reproduction and for interaction with microbes 

Unit II 
Cambium and its functions, Formation of secondary xylem, A general account of wood in relation to 

conduction of water and minerals, Characteristics of growth rings, Sap wood and heart wood, 

Secondary phloem: structure and function, Periderm. Anomalous growth: primary (Triticum, 

Nyctanthes) and secondary (Salvadora, Bignonia, Dracaena) 

Unit III 
 Leaf: Origin and development, Internal structure in relation to photosynthesis and water loss, 

Adaptations to water stress, Senescence and abscission 

Reference Books: 

 Cutter, E.G. 1969. Part I. Cells and Tissues. Edward Arnold, London. 

 Esau, K. 1977. Anatomy pf Seed Plants, 2
nd

 edition. John Wiley & Sons, New York. 

 Fahn, A. 1974. Plant Anatomy, 2
nd

 edition. Pergamon Press, Oxford. 

 Mauseth, J.D. 1988. Plant Anatomy. The Benjamin/ Cummings Pub. Co., Inc. Menlo Park, 

California, U.S.A. 
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BOT 301% vkor̀chft;kas dh vkarfjd ljapuk 

  : 75                                              : 30

: 2 ½  

bdkbZ A 

iq"ih; ikni vk/kkj :i jpuk% eksM;wyj òf) 

ruk rU=% rus dk Hkhrjh 'kh"kZLFk foHkT;kRrsd rFkk bldk mRRkdh; laxBu] ,dchti=h ,oa 

f}chti=h esa izkFkfed ruk  

tM+ ra=% ewy 'kh"kZLFk foHkT;ksrd] izkFkfed ,oa f}rh;d mRrdks dk foHksnhdj.k ,oa mudh Hkwfedk( 

[kk| laxzg] 'olu] tuu ,oa lw{e thokas ds lkFk vfHkfdz;k ls tM+ks dh ljapuk dk :ikUrj.k 

bdkbZ AA 

,/kk ,oa mldk dk;Z] f}rh;d nk: dk cuuk] ty ,oa [kfutkas ds ifjogu ls lEcfU/kr dk"B dh 

ljapuk ds lkekU; y{k.k] òf) oy;ks dh fo'ks"krk,a] jl dk"B ,oa g`~n; dk"B] f}rh;d iks"kokg dh 

lajPkuk ,oa dk;Z] ifjpeZ  

vlaxr o`f)% izkFkfed ¼VhVhde] fuDVsfUFkl ½ ,oa f}rh; ¼lsYokMksjk] fcxuksfu;k] Mªslhuk ½ 

bdkbZ AAA 

iRRkh% mRifRRk ,oa fodkl] izdk'k la'ys"k.k rFkk ty {kfr ls lEcfU/kr vkarfjd ljapuk] tykHkko 

ds vuqdwyu] th.kZrk ,oa foyxu 

izLrkfor iqLrdsa % 

 R;kxh vuqtk, 2018 vkòrchft;kas dh vkarfjd ljapuk lh ch ,p  t;iqj 

 ’kekZ ih Mh 2018 vkòrchft;kas dh vkarfjd ljapuk vkj ch Mh  t;iqj 

 

BOT 302:  Taxonomy of Angiosperms 
Max. Marks : 75                                             Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Understand the basic aspects of plant taxonomy and botanical nomenclature 

2. Compare various plant families and classify plants on the basis of their characters  

3. Appreciate the diversity of flowering plants 

Unit-I 
Angiosperm taxonomy: Brief history, Aims and fundamental concepts (alpha taxonomy, omega 

taxonomy, holotaxonomy), Taxonomic literature, Herbarium technique, Important herbaria and 

Botanical gardens of India 

Botanical nomenclature: Principal and rules, Salient features of International Code of Botanical 

Nomenclature, Taxonomic ranks, Type concept, Principle of priority, Major contribution of cytology, 

Phytochemistry and Taximetrics to taxonomy 

Unit-II 
Classification of Angiosperms: Salient features of systems proposed by Bentham & Hooker, 

Engler&Prantl 

Diversity of flowering plants as illustrated by members of families: Ranunculaceae, Cruciferae, 

Malvaceae, Rutaceae, Fabaceae, Apiaceae, and Compositae 

Unit-III 
 Diversity of flowering plants as illustrated by members of families: Acanthaceae, Apocyanaceae, 

Asclepiadaceae, Solanaceae, Labiatae, Euphorbiaceae, Liliaceae and Poaceae 

Reference Books: 

 Davis, P.H. and Heywood, V.H. 1973. Robert E. Kreiger Pub. Co., New York. 

 Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy. Academic 

Press. London. 

 Jeffrey, C. 1982. An Introduction to Plant Taxonomy. Cambridge University Press. Cambridge, 

London. 
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 Jones, S.B., Jr. and Luchsinger, A.E. 1986. Plant Systematics (2
nd

 edition). McGraw Hill Book 

Co., New York. 

 Radord, A.E. 1986. Fundamentals of Plant Systematics. Harper and Row. New York. 

 

 

BOT 302: vkor̀chft;kas dh ofxZdh

 : 75                                      : 30

: 2 ½  
bdkbZ A 

vkor̀chth oxhZdh% laf{kIr bfrgkl] mn~ns';] vk/kkjHkwr ?kVd ¼,YQk ,oa vksesxk@gksyksVsDlksukseh½] 

ofxZdh lkfgR;] gcsZfj;e rduhd] Hkkjr ds egRoiw.kZ ikniky; ¼gjcsfj;k½ rFkk okuLifrd m|ku 

 

ikni ukedj.k% fl)kUr ,oa fu;e] vkbZ-lh-ch-,u- ds fof'k"V igyw ofxZdh; in] Vkbi ladYiuk] 

izkFkfedrk dk fl)kUr( ofxZdh esa dksf'kdk foKku] ikni jlk;u ,oa VsDlhfefVªDl dk egRoiw.kZ 

;ksxnku 

bdkbZ AA 

vkor̀chft;kas dk oxhZdj.k% csUFke o gwdj rFkk ,aXyj o izsUVy }kjk izfrikfnr oxhZdj.k ds fof'k"V 

igyw 

fofHkUu ikni dqy esa mifLFkr ikniksa dh fofo/krk,a% jsuudqyslh] ØwlhQsjh] ekyoslh] :Vslh] Qscslh] 

,ih,lh ,oa dEiksftVh 

bdkbZ AAA 

fofHkUu ikni dqy esa mifLFkr ikniksa dh fofo/krk,a% 

,dsUFkslh] ,ikslkbuslh] ,LdyhfiM,slh] lksysuslh] ysfc,Vh] ;wQksjfc,lh] fyfy,lh ,oa iks,lh 

izLrkfor iqLrdsa 

 R;kxh vuqtk 2018 vkòrchft;kas dh ofxZdh, lh ch ,p t;iqj 

 ’kekZ th ih 2018, vkòrchft;kas dh ofxZdh, lkJh ifCyf’kax gkml t;iqj 

 
BOT: 303 Practical 

Max. Marks : 50                                       Min. Marks: 20 

     Duration : 3  Hrs 

NOTE: 

Distribution of Marks: 

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,  

Record: =05 marks, Lab. Work= 10* marks 
 

Suggested Laboratory Exercises: 
1. Study of commonly occurring dicotyledonous plants (eg. Solanum nigrum or Kalanchoe) to 

understand the body plan and modular type of growth. 

2. Life forms exhibited by flowering plants (by a visit to a forest or a garden). Study of tree like 

habit in Cycads, bamboos, banana, travellers tree (Revenala madagascariensis) or Yucca and 

comparison with true trees as exemplified by conifers and dicotyledons. 

3. L.S. shoot tip to study the cytohistological zonation origin of leaf primordium. 

4. Anatomy of primary and secondary growth in monocots and dicots using hand sections (or 

prepared slides). Structure of secondary phloem and xylem. Growth rings in wood. Microscopic 

study of wood in T.S., T.L.S. and R.L.S. 

5. Internal structure of leaf. Structure and development of stomata (using epidermal peels of leaf). 

6. Anatomy of root. Primary and secondary structure, Anomalous growth. 

7. Angiosperms 

The following species are suitable for study. The list is only indicative. Teachers may select 

plants available in their locality. 
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i. Ranunculaceae: Ranunculus, Delphinium 

ii. Cruciferae: Brassica, Alyssum, Iberis, Coronopus 

iii. Malvaceae: Hibiscus, Abutilon 

iv. Rutaceae: Murraya, Citrus 

v. Fabaceae : Faboideae: Lathyrus, Cajanus, Melilotus, Trigonella; 

Caesalpinioideae: Cassia, Caesapinia; Mimosoideae:Prosopis, Mimosa, Acacia 

vi. Umbelliferae: Coriandrum, Foeniculum, Anethum 

vii. Compositae: Tridax, Parthenium, Sonchus 

viii. Acanthaceae: Adhatoda, Peristrophe 

ix. Apocyanaceae: Vinca, Thevetia, Nerium 

x. Asclepiadaceae: Calotropis 

xi. Solanaceae: Solanum, Withania, Datura 

xii. Euphorbiaceae: Euphorbia, Phyllanthus 

xiii. Labiatae: Ocimum, Salvia 

xiv. Liliaceae: Asphodelous, Asparagus 

xv. Poaceae: Avena, Triticum, Hordeum, Poa, Sorghum 

 

BOT-303: izks;ksfxd 

 : 50                                              : 20

: 3   

uksV&  

vadks dk foHkktu 

iz;ksx& 20 vad]  izn'kZ& 08 vad]  ekSf[kd ijh{kk&07 vad] 

fjdksMZ& 05 vad]  iz;ksx'kkyk dk;Z& 10 vad 

 

izLrkfor izk;ksfxd vH;kl& 

1- ikni vk/kkj :Ik ,oa eksM;wyj òf) le>us ds fy, LFkkuh; miyC/k f}chti=h iknikas dk 

v/;;u  

2- iq"ih; ikniks }kjk iznf'kZr thou :i( lkbdsM~l] ckal] dsyk] ;Ddk esa ò{k :ih LoHkko dk 

v/;;u rFkk dksfuaQlZ rFkk f}chti=h tSls ò{kks ds lkFk rqyukRed v/;;u 

3- dksf'kdh; mrdh; vuq{ks= v/;;u ds fy, izjksg 'kh"kZ dh vuqnS/;Z dkV] i.kZ vk|d dk mn~xe 

4- ,d chti=h ,oa f}chti=h esa izkFkfed ,oa f}rh;d òf) dh vkarfjd ljapuk dk v/;;uA 

f}rh;d ¶yks;e rFkk nk: dh ljapukA dk"B esa òf) oy;] dk"V dk v/;;u& Vh-,l] Vh-,y-

,l] vkj-,y-,l- 

5- i.kZ dh vkarfjd ljapukA jU/kzks dh ljapuk ,oa fodkl 

6- ewy dh vkarfjd ljapukA izkFkfed ,oa f}rh;d ljapuk 

7- vlaxr òf) 

8- vkòrchth& ikniksa dk oxhZdh; o.kZu 

i. jsuudqyslh& jsuudqyl] MSYQhfu;e 

ii. ØwlhQsjh& cszfldk] ,ykble] vkbcsfjl] dksjksuksil 

iii. ekyoslh& fgfcldl] ,C;wfVykWu 

iv. :Vslh& eqjk;k] flVªl 

v. Qscslh&QscksbMh& ysFkkbjl] dstsul] eSyhyksVl] Vªkbxksfuyk 

fllyfiuksbMh& dsfl;k] fllfyfifu;k 

ekbekslksbMh& izkslksfil] feekslk] ,sdsf'k;k 

,fi,lh & dksfj,UMªe] Qksbfudqye] ,fuFke 

vi. ,LVjslh&VªkbMsDl] ikjFkhfu;e] lkWUdl 

vii. ,dsUFkslh& ,MgkVksMk] isfjLVksQh 
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viii. ,ikslk;uslh& ohUdk] Fkhfof'k;k] uhfj;e  

ix. ,LdyhfiM,slh& dSyksVksfil 

x. Lksysuslh& lksysue] foFkkfu;k] /krwjk 

xi. ysfc,Vh& vkWflee] lkfYo;k 

xii. ;wQksjfc,lh& ;wQksjfc;k] QkbySUFkl  

xiii. fyfy,lh& ,sLQksfMyl] ,Lisjsxl 

xiv. iks,lh& ,fouk] fVfVde] gksjfM;e] iksvk] lksjxe 

 

 

 

       

Course Structure in Semester – IV 
Botany 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

BOT – 401 Diversity of Seed Plants 25 50 75 30 2 ½ Hrs. 

BOT – 402 Reproduction in Flowering Plants  25 50 75 30 2 ½ Hrs. 

BOT – 403 Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 

 
BOT 401: Diversity of Seed Plants 

Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Understand evolution of seed habit with some examples of primitive angiosperms 

2. Infer the process of fossilization and focus on fossil gymnosperms 

3. Illustrate distribution, morphology, anatomy and reproductive biology of gymnosperms 

Unit – I 
Characteristics of seed plants: Evolution of seed habit, Seed plants with fruits (Angiosperms) and 

without fruit (Gymnosperms) 

Angiosperms: Origin and Evolution, Some examples of primitive Angiosperms (Magnolia, Degenaria, 

Trochodendron, Driyms) 

Unit II 
Gymnosperms: General characteristics, Classification, Geological time scale, Fossilisation and some 

examples of fossil gymnosperms (Lyginopteris, Glossopteris, Ptilophyllum, Williamsonia, 

Cycadeoidea) 

Unit III 
 Morphology of vegetative & reproductive parts and Anatomy of: root, stem and leaf, reproductive 

parts and life cycle of Cycas, Pinus and Ephedra 

Reference Books: 

 Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International Ltd., New Delhi. 
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 Gifford, E.M and Faster, A.S. 1988. Morphology and Evolution of Vascular Plants. W.H. 

Freeman & Company, New York. 

 Sporne, K.R. 1965. The Morphology of Gymnosperms. Hutchinson & Co. (Pub.) Ltd., London. 

 Stewart, W.M. 1983. Palaeobotany and the Evolution of Plants. Cambridge University Press, 

Cambridge. 

 

BOT 401% chth; iknikas dh fofo/krk,¡ 

 : 75                                                                                              : 30

: 2 ½   

bdkbZ A 

chth; iknikas ds y{k.k% chth; LoHkko dk fodkl] Qy jfgr ,oa Qy lfgr ikni 

vkor̀chth; ikni% mn~Hko ,oa fodkl] vk| vkòrchth; ikniksa ds dqN mnkgj.k (esXuksfy;k, 

fMftusfj;k, VªksdksMsUMªslh, Mªhfel) 
bdkbZ AA 

vukor̀chth; ikni% lkekU; y{k.k] oxhZdj.k] HkwxHkhZ; le; lkj.kh] tho'ehdj.k ,oa thok'eh 

vukòrchth; ikni ds dqN mnkgj.k (yftuksIVsfjl , XykslksIVsfjl ,lkbdsfM;ksfM;k, fofy;elksfu;k , 

VkbZyksfQYye ) 
bdkbZ AAA 

dkf;d ,oa tuukaxks dh vkdkfjdh] lkbdl] ikbul ,oa bfÝMk dh tM+] ruk ,oa i.kkasZ dh 

vkUrfjd ljapuk] tuu ,oa thouòr 

izLrkfor iqLrds 

 f=osnh ih lh 2018 cht/kkjh iknikas dh fofo/krk vkj ch Mh , t;iqj 

 R;kxh vuqtk, 2018 chth iknikas dh fofo/krk, lh ch ,p t;iqj 

 

BOT 402: Reproduction in Flowering Plants 
Max. Marks : 75                                                  Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Compare the structure and development of male and female gametophyte 

2. Illustrate reproduction in plants from pollination to embryogenesis 

3. Understand the concept of latent life in plants 

Unit - I 
Flower: Structure, Types of anther and pistil 

Male gametophyte: Structure of anther, Microsporogenesis, Role of tapetum, Pollen germination and 

growth of pollen tube 

Female gametophyte: Structure and types of ovule, Megasporogenesis, Organisation of embryo sac 

Unit II 
Types of pollination, Pollen-pistil interaction, Self incompatibility, Double fertilization, Endosperm, 

Embryogenesis 

Unit III 
Methods of Vegetative propagation 

Latent life-Dormancy: Importance and types of seed dormancy, overcoming seed dormancy 

Parthenocarpy, Types of fruits 

Reference Books: 

 Bewley, J.D. and Black, M. 1994. Seeds: Physiology of Development and Germination. Plenum 

Press, New York. 

 Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4
th

 revised and 

enlarged edition). Vikas Pub. House, New Delhi. 
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 Fageri, K. and Van der Pijl 1979. The Principles of Pollination Ecology. Pergamon Press, Oxford. 

 Hartmann, H.T. and Kestler, D.E. 1976. Plant Propagation: Principles and Practices (3
rd

 edition). 

Printice Hall of IndiaPvt. Ltd., New Delhi. 

 Proctor, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, London. 

 

BOT 402% iq"ih; iknikas esa tuu 

 : 75               : 30

: 2 ½    

bdkbZ A 

iq"i% ljapuk] iqadslj ,oa L=hdslj ds izdkj 

uj ;qXedksn~fHkn~ % iqadslj dh ljapuk] y?kqchtk.kqtuu] VsisVe dk ;ksxnku] ijkxd.k vadqj.k ,oa 

ijkxufydk dh òf} 

eknk ;qXedksn~fHkn~ % chtk.M dh ljapuk ,oa izdkj 

xq: chtk.kqtuu % Hkwz.kdks"k dh lajpuk 

bdkbZ AA 

ijkx.k ds izdkj] ijkx o L=hdslj dh vU;ksU; fØ;k Lo val;ksT;rk] nksgjk fu"kspu] Hkzw.kiks"k] Hkwz.k 

dk fodkl 

bdkbZ AAA 

dkf;d tuu ds izdkj 

izlqfIr% cht izLkqfIr dk egRo ,oa izdkj] cht izlqfIr Hkax djus dh fof/k;ka] vfu"ksd Qyu] Qykas 

ds izdkj 

izLrkfor iqLrdsa % 

 f=osnh ih lh 2018 iq"ih; iknikas dh lajpuk vkj ch Mh , t;iqj 

 vxzoky dSyk’k 2018 iq"ih; iknikas esa tuu, lh ch ,p t;iqj 

 

 

 

BOT- 403 Practical 
Max. Marks : 50                                       Min. Marks: 20 

      Duration : 3 Hrs 

NOTE: 

Distribution of Marks: 

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,  

Record: =05 marks, Lab. Work= 10* marks 

SUGGESTED LABORATORY EXERCISES: 
1. Gymnosperms: 

a. Cycas 

i. Habit, armour of leaf bases on stem (if specimen is not available show 

photograph), very young leaf (circinate vernation) and old foliage leaves, scale 

leaf, bulbils, male cone (specimen), microsporophyll, megasporophyll, mature 

seed. 

ii. Study through permanent slides – normal root (T.S.), stem (T.S.) (if specimens 

are not available show photographs), ovule (L.S.) 

iii. Study through hand sections or dissections – coralloid root (T.S.), rachis (T.S.), 

leaflet (V.S.), microsporophyll (V.S.), pollen grains (W.M.) 

b. Pinus 

i. Habit, long and dwarf shoot showing cataphylls and scale leaves, T.S.wood 

showing growth rings, male cone, female cone (1
st
 year, 2

nd
 year and 3

rd
 year), 

winged seeds. 
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ii. Study through permanent slides – root (T.S.), female cone (L.S.), ovule (L.S.), 

embryo (W.M.) showing polycotyledonous condition. 

iii. Study through hand sections or dissections – young stem (T.S.), old stem (T.L.S. 

and R.L.S.), needle (T.S.), male cone (L.S.), male cone (T.S.), pollen grain 

(W.M.). 

c. Ephedra 

i. Habit and structure of whole male and female cones. 

ii. Permanent slides – female cone (L.S.). 

iii. Study through hand sections or dissections – node (L.S.), internode (T.S.), 

macerated stem to see vessel structure, epidermal peel mount of vegetative parts 

to study stomata, male cone (T.S. and L.S.), pollen grains. 

2. Examination of a wide range of flowers available in the locality and methods of their 

pollination. 

3. Structure of anther, microsporogenesis (using slides) and pollen grains (using whole mounts). 

Pollen viability using in-vitro pollen germination. 

4. Structure of ovule and embryo sac development (using serial sections). 

5. Nuclear and cellular endosperm. Embryo development in monocots and dicots (using 

slides/dissections). 

6. Simple experiments to show vegetative propagation (leaf cuttings in Bryophyllum, Sansevieria, 

Begonia, stem cuttings in- rose, Salix, money plant, sugarcane and Bougainvillea). 

8. Germination of non-dormant and dormant seeds. 

 

BOT 403% izk;ksfxd 

 : 50                                             : 20

: 3   

uksV&  

vadks dk foHkktu 

iz;ksx& 20 vad]  izn'kZ& 08 vad]  ekSf[kd ijh{kk&07 vad] 

fjdksMZ& 05 vad]  iz;ksx'kkyk dk;Z& 10 vad 

 

izLrkfor izk;ksfxd vH;kl& 

1- vukòr chth; ikni& 

,½ lkbdl& 

1) LoHkko] vikrh i.kZ/kkj] ;qok ,oa ifjiDo i.kZ] 'kYd i.kZ] i=dfydk,a] uj 'kdqa] 

xq:chtk.kq i.kZ] y?kqchtk.kq i.kZ] ifjiDo cht 

2) LFkk;h LykbM~ }kjk v/;;u& lkekU; ewy ¼Vh-,l-½] LrEHk ¼Vh-,l-½] chtk.M 

¼,y-,l-½ 

3) vuqizLFk dkV }kjk v/;;u& izoky ewy ¼Vh-,l-½] fiPNk{k ¼Vh-,l-½ i=d ¼oh-

,l½] y?kq chtk.kqi.kZ ¼oh-,l-½] ijkxd.k ¼MCY;w-,e-½ 

ch½  ikbul& 

1) LoHkko] yEch ,oa ckSuh 'kk[kk,a] v/kksi.kZ] 'kYd i.kZ] Vh-,l- dk"B okf"kZd oy; 

n'kkZrs gq,] uj 'kadq] eknk 'kadq] li{k cht 

2) LFkk;h LykbM }kjk v/;;u& ewy ¼Vh-,l-½] uj 'kadq ¼,y-,l-½] chtk.M ¼,y-

,l½] Hkzw.k ¼MCY;w-,l-½  

3) vuqizLFk dkV }kjk v/;;u& r:.k ruk ¼Vh-,l-½] izks< LrEHk ¼Vh-,y-,l-,oa vkj-

,y-,l-½] i.kZ ¼Vh-,l-½] uj 'kadq ¼,y-,l-½] uj 'kadq ¼Vh -,l-½] ijkxd.k ¼MCY;q-

,e-½ 

lh½ bQhMªk& 

1) LoHkko ,oa ljapuk& uj ,oa eknk 'kadq 

2) LFkk;h LykbMl~& eknk 'kadq ¼,y-,l-½ 
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3) dkV }kjk v/;;u& ioZlaf/k ¼,y-,l-½] ioZ ¼Vh-,l-½okfgdkvks dh ljapuk] 

dkf;d Hkkxkas dh vf/kpeZ esa ja/kzks dk v/;;u] uj 'kadq ¼Vh-,l- ,oa ,y-,l-½] 

ijkxd.k 

2- LFkkuh; miyC/k iq"ikas dk v/;;u ,oa mudh ijkx.k fof/k;ka 

3- ijkxdks"k] y?kqchtk.kqtuu ,oa ijkxd.k dh lajpukA 

4- ik=s ijkxd.k vadqj.k }kjk ijkxd.k] thou {kerk dk v/;;u] chtk.M ,oa Hkzw.kdks"k ds 

fodkl dh ljapuk 

5- dsUnzdh; ,oa dksf'kdh; Hkzw.kiks"kA ,dchti=h ,oa f}chti=h esa Hkwz.k dk fodkl 

6- ljy iz;ksx }kjk dkf;d tuu dk izn'kZu ¼i.kZ drZu& iRFkj pV~Vk] lsulhfofjvk] 

fcxksfu;k½] ¼LrEHkdrZu& xqykc] lsfyDl] euh IykaV] xUuk ,oa cksxuosfy;k½ 

7- izlqIRk ,oa vizlqIRk chtkasa dk vadqj.k 

 

 

Course Structure in Semester – V 
Botany 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

BOT – 501 
Plant Physiology and 

Metabolism 
25 50 75 30 2 ½ Hrs. 

BOT – 502 
Development and Utilization of 

Plants 
25 50 75 30 2 ½ Hrs. 

BOT – 503 Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 
 

BOT 501: Plant Physiology and Metabolism 
Max. Marks : 75                                                  Min. Marks: 30 

              Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Interpret the fundamental concepts of plant physiology and enzymology 

2. Compare photosynthesis and respiration 

3.  Explain the process of nitrogen and lipid metabolism 

Unit – I 
Plant-water relations: Importance of water to plant life, Physical properties of water, diffusion and 

osmosis, Absorption, transport of water, Transpiration: physiology of stomata 

Transport of organic substances: Mechanism of phloem transport, Source-sink relationship 

Basics of enzymology: Discovery, Nomenclature, Characteristics, Concept of holoenzyme, 

apoenzyme, coenzyme and cofactors, Mechanism of action, Michaelis-Menten equation and its 

significance, Regulation of enzyme activity 

Unit II 
Photosynthesis: Significance, historical aspects, Pigments, Light harvesting complexes

 
, Absorption 

and action spectra, Enhancement effect, Concept of two photosystems, Z-scheme, 

Photophosphorylation, Calvin cycle, C4 pathway, CAM plants, Photorespiration 
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Respiration: ATP-the biological energy currency, Aerobic and anaerobic respiration, Kreb’s cycle, 

Electron transport mechanism (chemi-osmotic theory), Oxidative phosphorylation, Pentose phosphate 

pathway 

Unit III 
 Mineral nutrition: Essential macro- and micro-elements, their role, Deficiency and toxicity symptoms 

Nitrogen metabolism: Biology of nitrogen fixation, Importance of nitrate reductase and its regulation, 

Ammonia assimilation 

Lipid metabolism: Structure and function of lipids, Fatty acid biosynthesis, β-oxidation, Storage and 

mobilization of fatty acids 

Reference Books: 

 Buchanan, B.B., Gruissem, W. and Jones, R.L.2000. Biochemistry and Molecular Biology of Plants. 

American Society of Plant Physiologists, Maryland, USA. 

 Hopkins, W.G. 1995. Introduction to Plant Physiology. John Wiley & Sons, Inc., New York, USA. 

 Lea, P.J. and Leegood, R.C. 1999. Plant Biochemistry and Molecular Biology.  John Wiley & Sons, 

Chicheste England. 

 Salisbury, F.B. and Ross, C.W. 1992. Plant Physiology (4
th

 edition). Wadsworth Pub. Co., 

California, USA. 

 Taiz, L. and Zeiger, E. 1998. Plant Physiology (2
nd

 edition). Sinauer Associates, Inc., Pub., 

Massachusett, USA. 

 

 

BOT 501% ikni dkf;Zdh ,oa mikip; 

  : 75                                         : 30

: 2 ½  

bdkbZ A 

ikni ty laca/k% ikni thou esa ty dk egRo] ty ds HkkSfrd xq.k] folj.k ,oa ijklj.k] vo'kks"k.k] 

ty laogu] ok"iksRltZu] okrja/kzks dh dkf;Zdh 

dkchZfud inkFkksZ dk laogu% Iyks,e laogu dh fdz;kfof/k] lkslZ Zflad laca/k 

,Utkbeksyksth ds ewy rRo& [kkst] ukedj.k] fof'k"V xq.k( gksyks,Utkbe] ,iks,Utkbe] lg,Utkbe o 

lgdkjd dh ladYiuk] fdz;k djus dh fof/k] ekbZdfyl& esUVu ,oa bldk egRo] ,Utkbe fdz;k dk 

fu;eu 

bdkbZ AA 

izdk'k la'ys"k.k% egRo] ,frgkfld izfjizs{;] izdk'k lays'"kh o.kZd] izdk'k  lap;u tfVy] vo'kks"k.k 

,oa fdz;k LisDVªk] laòf)& izHkko] nksuksa izdk'k fudk;kas dh ladYiuik,a] tsM Ldhe] izdk'k 

QksLQksfjyhdj.k] dsfYou pdz] C4 ifjiFk] lh-,-,e- ikni] izdk'k ’olu 

'olu% ,-Vh-ih-& tSfod mtkZ eqnzk] ok;oh; rFkk vok;oh; 'olu] dzsCl pdz] bysDVªku ifjogu] 

fdz;kfof/k ¼jlk;u& ijklj.k fl)kUr½ vkDlhdkjh QkLdksfjyhdj.k] isUVkst QkLQsV ifjiFkA 

bdkbZ AAA 

[kfut iks"k.k% vko';d iz/kku rRo o lw{e rRo ,oa mudh Hkwfedk] U;wurk ,oa fo"kSysiu ds y{k.k 

ukbVªkstu mikip;% ukbVªkstu] ;kSfxdhdj.k dh tSfodh] ukbVªsV fjMDVst dh egRRkk ,oa bldk 

fu;eu] veksfu;k Lokaxhdj.k  

fyfiM mikip;% ljpauk ,oa dk;Z] olh; vEykas dk tSo la'ys"k.k] chVk vkWDlhdj.k] olh; vEykas dk 

laxzg.k o lapkyu 

izLrkfor iqLrdsa 

 f=osnh ih lh, 2018, iq"ih; iknikas dh lajpuk vkj ch Mh t;iqj 

 vxzoky dSyk’k, 2018 iq"ih; iknikas esa tuu, lh ch ,p t;iqj 
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BOT 502: Development and Utilization of Plants 
Max. Marks : 75               Min. Marks: 30  

  Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Understand the process of growth and development and the phenomena of flowering 

2. Assess the role of various plant hormones in regulating vital functions in plants 

3. Appraise and prioritize the utility of plant species 

Unit - I 
Growth and development: Definitions, Phases of growth and development, Growth kinetics 

Photoperiodism: Florigen concept. Vernalization 

Photomorphogenesis: Phytochrome- discovery, Physiological role, Mechanism of action, HIR (High 

Irradiance Response) 

Unit II 
Plant hormones: Discovery, Structure, Bioassay, Physiological role and Application of; Auxin, 

Gibberellin, Cytokinin, Abscisic acid and Ethylene 

Unit III 
Utilization of Plants: 

Food Plants: Rice, Wheat, Maize, Sugarcane 

Fibers: Cotton and Jute 

Vegetable oils: Groundnut, Mustard and Coconut 

 Spices: General account (Black pepper, Cloves, Cinnamon, Cardamom, Turmeric, Coriander) 

Medicinal Plants: General account (Atropa, Serpentine, Brahmi, Ashwagandha), Role of plants in 

developing, immunity agaist covid 19 

Beverages: Tea and Coffee  

Rubber 

Reference Books: 

 Moore, T.C. 1989. Biochemistry and Physiology of Plant Hormones (2
nd

 edition). Springer-Verlag, 

New York, USA. 

 Sambamuthy, A.V.S.S. and Subramanyam, N.S. 1989. A Text Book of Economic Botany. Wiley 

Easter Delhi. 

 Sharma, O.P. 1996. Hill’s Economic Botany (Late Dr. A.F. Hill, adapted by O.P. Sharma). Tata 

McGraw Hill, New Delhi. 

 Simpson, B.B. and Conner-Ogorzaly, M. 1986. Economic Botany- Plants in Our World. McGraw 

Hill, New Delhi. 

 Thomas, B. and Vince-Prue, D. 1997. Photoperiodism in Plants (2
nd

 edition). Academic Press, San 

Diego, USA.  

 

 

BOT 502% o`f) vkSj ikni mi;ksfxrk 

 : 75          : 30

: 2 ½  
bdkbZ A 

o`f) vkSj fodkl% ifjHkk"kk,a] o`f) dh izkoLFkk,a ,oa fodkl] o`f) dh cyxfrdh 

nhIrdkfyrk% Qyksfjtu dh ladYiuk] clUrhdj.k 

QksVks eksjQkstsfufll% QkbVksØkse &[kkst] dkf;Zdh; Hkwfedk] fdz;k fof/k( ,p-vkbZ-vkj-A 

bdkbZ AA 

ikni gkjeksUl% vkfDlu] ftcjsfyu] lkbVksdkbfuu] ,cfllhd vEy] bfFkyhu dh& [kkst] 

lajpuk] tSo vekiu] dkf;Zdh; Hkwfedk ,oa mi;ksx 

bdkbZ AAA 
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ikni mi;ksfxrk% 

[kk| ikni& pkoy] xsgwW] eDdk] xUuk 

js'ks& dikl vkSj twV 

ouLiifr rsy& ewaxQyh] ljlkas vkSj ukfj;y 

elkys& dkyh fepZ] ykSax] nkyphuh] byk;ph] gYnh] /kfu;k 

vkS"kf/k; ikni& vVªksik] liZxU/kk] czkg~eh] v'oxa/kk] d¨foM 19 d¢ fo#) j¨x Áfrj¨/kd {kerk 

d¢ fodkl esa ikni¨a dk ;¨xnku 

is; inkFkZ& pk; vkSj dkWQh 

jcj  

izLrkfor iqLrdsa: 

 tkxsfV;k ch ,y 2018, ikni o`f) vkSj ikni mi;ksfxrk lh ch,p t;iqj 

 f=osnh ih lh 2018, ikni o`f) vkSj ikni mi;ksfxrk vkj ch Mh t;iqj 

 

 

BOT: 503 Practical 
Max. Marks : 50         Min. Marks: 20 

Duration : 3  Hrs 

NOTE  

Distribution of Marks: 

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,  

Record: =05 marks, Lab. Work= 10* marks 

 

Suggested Laboratory Exercises: 
1. To study the permeability of plasma membrane using different concentrations of organic 

solvent. 

2. To study the effect of temperature on permeability of plasma membrane. 

3. Separation of chlorophyll pigments by paper chromatography. 

4. To study the phenomenon of plasmolysis using Tradescantia/Rhoeo discolour leaves 

5. To demonstrate unequal transpiration in dorsiventral leaves using cobalt chloride paper. 

6. To observe the effect of different wavelengths of light on photosynthesis using Wilmott’s 

bubbler. 

7. To demonstrate osmosis using potato osmoscope. 

8. To study the enzyme activity of catalase and peroxidase as influenced by pH and temperature. 

9. Introduction and demonstration of instruments: pH meter, colorimeter, centrifuge etc. 

10. Phytochemical tests for starch, cellulose, protein, fats, lignin, and anthocyanin. 

11. Comparison of the rate of respiration of various plant parts. 

12. Utilization of plants: 

a. Food Plants: Rice, Wheat, Maize, Sugarcane 

b. Fibers: Cotton and Jute 

c. Vegetable oils: Groundnut, Mustard and Coconut 

d.  Spices: Black pepper, Cloves, Cinnamon, Cardamom 

e. Medicinal Plants: any 10 used in indigenous system of medicines 

f. Beverages: Tea and Coffee.  

g.  Rubber 

 

BOT-503: izks;ksfxd 

 : 50          : 20

: 3   

uksV&  
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vadks dk foHkktu 

iz;ksx& 20 vad]  izn'kZ& 08 vad]  ekSf[kd ijh{kk&07 vad 

fjdksMZ& 05 vad]  iz;ksx'kkyk dk;Z& 10 vad 

 

izLrkfor izk;ksfxd vH;kl& 

1½ fofHkUu lkUnzrk ds dkcZfud foyk;dkas esa Iyktek f>YYkh dh ikjxE;rk dk v/;;u 

2½ IykTek f>YYkh dh ikjxE;rk ij rkidze ds izHkko dk v/;;u 

3½ isij o.kZys[ku fof/k }kjk i.kZgfjr o.kZdkas dk i`FkDdj.k 

4½ thonzO; ladqpu dk v/;;u& fj;ks fMLdyj] VªsMldSfUl;k 

5½ dksckYV i= fof/k }kjk i`"B/kkjh i.kZ esa vleku ok"iksRltZu dk izn'kZu 

6½ izdk'k ds fofHkUu rajx nS/;ksZa dk izdk'k la'ys"k.k ij izHkko dk foyekV cCyj }kjk 

voyksdu 

7½ vkyw ds ijklj.kn'khZ }kjk ijklj.k ifj?kVuk dk izn'kZu 

8½ ikni mRRkdks esa 'olu izfd.o& dSVsyst o ijvkfDlMst dk ih-,p- rkidze ds lanHkZ 

esa v/;;u 

9½ fuEufyf[kr ;a=ks@rduhdksa dk ifjp; o izn'kZu ih-,p-ekih] o.kZekih o midsUnzh; 

10½ fuEufyf[kr ds ikni jlk;u ijh{k.k & 

LVkpZ] lsyqykst] izksVhu] olk] fyfXuu o ,U;kslkbZfuu 

11½ ikni ds fofHkUu vaxks ds e/; 'olu o nj dk rqyukRed v/;;u 

12½ ikni mi;ksfxrk % 

 1½ [kk| ikni& pkoy] xsgwW] eDdk] xUuk] 

 2½ js'ks& dikl o twV 

 3½ [kk| rsy& ewaxQyh] ljlksa vkSj ukfj;y  

 4½ elkys& dkyh fepZ] ykSax] nkyphuh] byk;ph 

 5½ vkS"k/kh; ikni& dksbZ nl] varnsZf'kd vkS"k/kh; iknikas dk v/;;u 

 6½ is; inkFkZ& pk;] dkWQh 

 7½ jcj 
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Course Structure in Semester – VI 
Botany 

Paper Code Paper Code CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

BOT – 601 Plant Ecology 25 50 75 30 2 ½ Hrs. 

BOT – 602 Genetics and Biotechnology of Plants 25 50 75 30 2 ½ Hrs. 

BOT –  603 Practical 10 40 50 20 3 Hrs. 

 Total 200 80  

 

 
BOT 601: Plant Ecology 

Max. Marks : 75                 Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Consider how the Ecological systems function 

2. Understand how food webs and trophic levels work 

3. Assess the relationship between organisms and their environment 

Unit – I 

 Environment: Atmosphere (gaseous composition), Water (properties of water cycle), Light (global 

radiation and photosynthetically active radiation), Temperature, Soil (development, soil profiles, 

physico-chemical properties) 

Unit – II  

Morphological, anatomical and physiological adaptations of plants to water: hydrophytes, 

xerophytes and halophytes 

Population ecology: Growth curves, Ecotypes, Ecads. Types of species Interaction 

Community ecology: Characteristics, Characters (analytical and synthetic), Biological spectrum, 

Ecological succession, concept of climax,
 
Ecological niche 

  

Unit – III 

 Ecosystems: Structure- abiotic and biotic components, food chain, food web, ecological pyramids, 

energy flow 

Biogeochemical cycles of-carbon, nitrogen and phosphorous 

Biogeographical regions of India 

Vegetation types of India: Forests and grasslands 

Reference Books: 

 Chapman, J.L. and Reiss, M.J. 1998. Ecology: Principles and Applications. Cambridge University 

Press, Cambridge, U.K. 

 Odum, E.P. 1983. Basic Ecology. Saunders, Philadelphia. 

 Koromondy, E.J. 1996. Concepts of Ecology. Printice-Hall of India Pvt. Ltd., New Delhi. 

 Mackenzie, A. et al. 1999. Instant Notes in Ecology. Viva Books Pvt. Ltd., New Delhi 

 
BOT 601% ikni ikfjfLFkfrdh 

 : 75                                              : 30

: 2 ½   

bdkbZ A 

i;kZOkj.k % ok;qe.My ¼xSfl; laxBu½] ty ¼ty pdz.k ds xq.k½]  
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izdk'k ¼oSf'od fofdj.k] izdk'k la'ys"k.kh; lfdz; fofdj.k½] rkidze] ènk ¼fodkl] ènk 

ifjPNsfndk] dk;Zdh;&jlk;fud xq.k½ 

bdkbZ AA 

iknikas dh ty ds izfr vkdkjhdh;] vkUrfjdh; ,oa dk;Zdh; vuqdqyrk,a ¼tyksn~fHkn] e:n~fHkn~] 

yo.kksnfHkn~½ 

tul[a;k ikfjfLFkfrdh% òf) odz] bdSM] bdksVkbil] tkfr;& vuksU; ds izdkj 

leqnk; ikfjfLFkfrdh% fo’ys"k.kkRed y{k.k , d`f=e y{k.k tSfod LisDVªd] ikfjfLFkfrdh vuqdze.k] 

pje voLFkk dh ladYiuk] ikfjfLFkfrdh; dzerk 

bdkbZ AAA 

ikfjfLFkfrd rU= % ljapuk& tSfod o vtSfod ?kVd] [kk| J[̀kayk] [kk| tky] ikfjfLFkfrd 

fijSfeM~l] ÅtkZ&izokg( dkcZu] ukbZVªkstu ,oa QkLQksjl ds tSo] Hkw&jlk;fud pØ 

Hkkjr ds tSo HkkSxksfyd {ks= 

Hkkjr ds okuLifrd izdkj& ou vkSj ?kkl LFky 

izLrkfor iqLrdsa 

 tkxsfV;k ch ,y 2018 ikni ikfjfLFkfrdh vkSj ikni mi;ksfxrk lh ch ,p  t;iqj 

 f=osnh ih lh 2018 ikni ikfjfLFkfrdh vkSj ikni mi;ksfxrk vkj ch Mh t;iqj 

 

 

BOT 602: Genetics and Biotechnology of Plants 
Max. Marks : 75                                                  Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Deduce how genes function and how characters are inherited from one generation to the next 

2. Analyze the biotechnological procedures for modifying living organisms according to human 

purposes 

3. Understand basic aspects of plant tissue culture 

Unit - I 
Genetic inheritance: Mendelism, Laws of segregation and independent assortment, Linkage analysis, 

Tetrad analysis, Allelic and non-allelic interactions 

Gene expression: Gene concept, Transfer of genetic information-transcription, translation, Regulation 

of gene expression in prokaryotes and eukaryotes 

Unit II 
Genetic variations: Mutations-spontaneous and induced, DNA damage & repair 

Genetic engineering: Tools and techniques of recombinant DNA technology, Cloning vectors, 

Genomic and cDNA library, Transposable elements, Polymerase Chain Reaction , Gene mapping and 

chromosome walking 

Unit III 
 Biotechnology: Definition, Basic aspects of plant tissue culture-cellular totipotency, differentiation, 

morphogenesis, Somatic hybridization-protoplast isolation, fusion and culture, Artificial seed, Biology 

of Agrobacterium, Vectors for gene delivery and vectorless gene transfer, Marker and reporter genes, 

Salient achievements in crop biotechnology 

Reference Books: 

 Bhojwani S.S. 1990. Plant Tissue Culture: Applications and Limitations. Elsevier Science Pub., 

New York, USA. 

 Brown, T.A. 1999. Genomes. John Wiley & Sons (Asia) Pvt. Ltd., Singapore. 

 Henry, R.J. 1997. Practical Application of Plant Molecular Biology. Chapman & Hall, London, UK. 

 Vasil, I.K. and Thorpe, T.A. 1994. Plant Cell and Tissue Culture. Kluwer Acdemic Pub., The 

Netherlands.  
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BOT 602% ikS/kks dh vkuqokaf'kdh vkSj tSo rduhdh 

 : 75                                                                          : 30

: 2 ½   

bdkbZ A 

vkuqokaf'kdh oa'kkxfr % esUMsyokn] fola;kstu fu;e vkSj Lora= viO;wgu dk fu;e] lagyXurk 

fo'ys"k.k] prq"d fo'ys"k.k] fodYih vkSj vfodYih vU;ksU; fØ;k,a 

tho vfHkfØ;k% thu dh ladYiuk] vkuqokaf'kdh; lwpukvks dk LFkkukUrj.k& vuqys[ku] LFkkukUrj.k] 

Vh- vkj-,u-,-] jkbckslkse] izksdsfj;ksVk o ;wdsfj;ksVk esa thu vfHkO;fDr dk fu;eu 

bdkbZ AA 

mRifjorZu% Lor% vkSj izsfjr mRifjorZu Mh-,u-,-] {kfr vkSj lq/kkj vuqokaf'kdh vfHk;kaf=dh% iqu;ksZtu 

Mh-,u-,- rduhdh ds vkStkj o rduhd] Dyksfuax osDVj] thuksfed o lh-Mh-,u-,- ykbczsjh] 

xfr'khy rRo] ikyhejst J̀[kayk vfHkfdz;k] thu ekufp=.k o dzksekslkse xeu dh rduhd 

bdkbZ AAA 

tSo izks|ksfxdh% ifjHkk"kk] ikni mRRkd lao/kZu ds eq[; ifjizs{; dksf'kdh; iw.kZ'kDrrk] foHksnu vkSj 

ljapuk fodkl] dkf;d ladj.k& thonzO; ìFkDdj.k] lay;u ,oa lao/kZu] d`f=e cht] 

,xzkscsDVhfj;e dk thou foKku] tho LFkkukUrj.k ds osDVj ,oa osDVj jfgr] fpgUd ,oa fjiksVZj 

thu] Qly tSo izks|ksfxdh esa eq[; lQyrk,a  

izLrkfor iqLrdsa % 

 tkxsfV;k ch ,y ikS/kks dh vkuqokaf'kdh vkSj tSo rduhdh,  2018 lh ch ,p t;iqj 

 iqjksfgr lquhy 2018 ikni vkuqoaf’kdh ,ao tSoikS?kksfxdh, ,isDl ifCyf’kax gkml t;iqj 

 

 

BOT- 603 Practical 
Max. Marks : 50                 Min. Marks: 20 

     Duration : 3  Hrs 

 

NOTE  

Distribution of Marks: 

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,  

Record: =05 marks, Lab. Work= 10* marks 

 
SUGGESTED LABORATORY EXERCISES: 

1. To determine minimum size of quadrats required for phytosociological studies. 

2. To determine frequency of herbaceous species by quadrate method. 

3. To determine density of herbaceous flora by quadrate method. 

4. Soil analysis: soil texture, soil moisture, soil pH 

5. To estimate bulk density and porosity of grassland and woodland soil 

6. To determine water holding capacity of grassland and woodland soil. 

7. Water analysis: 

a. To estimate pH, temperature and transparency of different water bodies. 

b. To demonstrate the presence of carbonate and chloride in different water samples. 

8. Ecological instruments and their working: oven and maximum-minimum thermometer. 

9. Plant adaptive modifications, specimen/slides: Opuntia, Euphorbia, Capparis, Casuarina, 

Hydrilla etc 

10. Introduction to Instruments/Techniques, Laminar Air Flow/Sterile Bench, Autoclave. 

11. Preparation of culture media for tissue culture- MS Media, Nutrient Agar, PDA media. 

12. Demonstration of inoculation technique, aseptic transfer of explant and microbial transfer 

technique. 

13. Demonstration of the technique of micro-propagation by using different explants e.g. Axillary 

bud, shoot meristem. 
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14. Demonstration of the technique of anther culture. 

15. Isolation of protoplast from different tissues by using commercially available enzymes. 

16. Numerical problems based on genetics and gene mapping  

 

 

BOT 603% izk;ksfxd 

 : 50                                                                                                   : 20

: 3   

uksV&  

vadks dk foHkktu 

iz;ksx& 20 vad]  izn'kZ& 08 vad]  ekSf[kd ijh{kk&07 vad 

fjdksMZ& 05 vad]  iz;ksx'kkyk dk;Z& 10 vad 

 

izLrkfor izk;ksfxd vH;kl& 

1- ikni lekth; v/;;u ds fy, DokMªsV dk U;wure vkdkj Kkr djuk 

2- DokMªsV fof/k }kjk 'kkdh; ikni tkfr;ksa dh vkòfr Kkr djuk 

3- DokMªsV fof/k }kjk 'kkdh; tkfr;ks dk ?kuRo Kkr djuk 

4- ènk fo'ys"k.k& ènk cukoV] ènk ueh] ènk ih-,p- 

5- ?kkl LFky o ou Hkwfe dh ènk dk l?kUro rFkk jU/kzrk dk ekiu 

6- ?kkl LFky o ou Hkwfe dh ènk esa ty /kkj.k {kerk dk ekiu 

7- ty fo'ys"k.k & 

¼1½ fofHkUu ty L=ksrks dk ih-,p-] rkidze o ikjnf'kZrk Kkr djuk 

¼2½ fofHkUu ty uewuks esa CO3
2-
 o Cl

-
 dh mifLFkfr dk ijh{k.kA 

8- ikfjfLFkfrdh; ;U= o mudh dk;Z iz.kkyh% vksou o mPpre& U;wure rkiekih 

9- ikni vuqdqyuh; :ikUrj.k ¼izknk'kZ@lykbMl~½& vksifU'k;k] ;wQksjfc;k] dsifjl] 

dStqjkbuk] gkbfMªyk vkfnA 

10- ikni lao/kZu ;a=ks ds fl)kUr ,oa ifjp;& ysfeukj ¶yks@fute cSap] vkWVksDyso 

11- lw{ethoks dh òf) gsrq lao/kZu ek/;e rS;kj djuk& ,e-,l- ek/;e] iks"kd vkxkj] ih-Mh-,- 

12- lajksi.k rduhds] dr̀ksrd dk vtehdr̀ LFkkukarj.k rFkk lw{etho LFkkukUrj.k rduhd 

13- fofHkUu dr̀ksrdks tSls& d{kLFk dfydk] LarHk esfjLVse ds mi;ksx ls lw{elao/kZ rduhd dk 

izn'kZu 

14- ijkxdks"k lao/kZu rduhd dk izn'kZu 

15- cktkj esa miyC/k fd.odks dh lgk;rk ls fofHkUu Årdks ds thonzO; dk ìFkDdj.k 

16- vuqokaf'kdh o thu ekufp=.k ij vk/kkfjr vadxf.krh; leL;k,a 
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BACHELOR OF SCIENCE 

Eligibility for admission in First Year of B Sc. is 10+2 examination of any board with at least 48% 

marks. As regards admission on reserved category seats government rules will be applicable. 

 

SCHEME OF EXAMINATION 
The number of the paper and the maximum marks for each paper together, with the minimum marks 

required to pass are shown against each subject separately. It will be necessary for a candidate to pass 

in the theory as well as the practical part of a subject/paper, wherever prescribed, separately. 

 

Classification of successful candidates shall be as follows: 

First Division  60%  of the aggregate marks prescribed in Semesters  

               I to VI taken together 

Second Division 50%  

All the rest shall be declared to have passed the examination.  

 
 For passing a candidate shall have to secure at least 40% marks in each course (Theory and Practical 

separately).  

 No division shall be awarded in Semesters I to V. 

 Whenever a candidate appears for a due paper examination, she will do so according to the syllabus in 

force. 

 A candidate not appearing in any examination/absent in any paper of term end examination shall be 

considered as having DUE in those papers. 

 

           

 
End Semester Examination Pattern 

Maximum Marks : 50        Duration:2½  Hrs. 

Section A                       10 x 1 =10 marks 

Contains 10 Questions of 1 mark each and all are compulsory.  

Three questions from each unit and one extra question from any one unit 

Section B                 3+3+4 = 10 marks 

Contains 3 questions with internal choice  ( Two questions from each unit). 

 (2 Questions of 3 marks each and 1 Question of 4 marks ) 

A student has to attempt 3 questions, choosing at least one question from each unit. 

Section C    3 x 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

A Student has to attempt 3 questions, choosing at least one question from each unit. 



SGCA/B.Sc.Bio (Zoology)/2018-19 

3 

 

Course Structure in Semester – I 
   Compulsary  

Paper Code Paper Title 
Max 

Marks 

Min 

Marks 
Duration 

GEN-101 General English 50 20 1 Hr. 

   Optional 

Zoology 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

ZOO – 101 
Invertebrates: Classification and 

Special Features 
25 50 75 30 2 ½ Hrs. 

ZOO – 102 
Structure and Function of 

Invertebrates 
25 50 75 30 2 ½ Hrs. 

ZOO – 103 Practical 10 40 50 20 3 Hrs. 

 Semester Total 200 80  

 

 

 

GEN 101 – General English 
Max. Marks: 50            Min. Marks: 20 

            Duration : 1 Hr 
Learning Outcome: 

On successful completion of the course, the students will be able to:- 

1. Get acquainted with the different concepts of Grammar. 

2. Enhance their reading and writing skills of the students. 

3. Develop a practice of using idioms and phrasal verbs in everyday conversations.  

4. Have a cutting edge in the competitive and professional world.  

Unit I 

SVOCA (Subject, Verb, Object, Complement, Adverbial), Transformation of sentence (Active Passive 

and Direct Indirect), Modals, Tense usage, Homophones and Homonyms,  

 

 IDIOMS 
1. A penny for your thoughts 

2. Actions speak louder than words 

3. At the drop of a hat 

4. Ball is in your court 

5. Barking up the wrong tree 

6. Beat around the bush 

7. Best of both worlds 

8. Bite off more than you can chew 

9. Blessing in disguise 

10. Burn the midnight oil 

11. Can't judge a book by its cover 

12. Cross that bridge when you come to it 

13. Cry over spilt milk 

14. Curiosity killed the cat 

15. Don't count your chickens before the 

eggs have hatched 

16. Don't put all your eggs in one basket 

17. Every cloud has a silver lining 

18. Feel a bit under the weather 

19. Give the benefit of the doubt 

20. Hear it on the grapevine 

21. Hit the nail on the head 

22. In the heat of the moment 

23. Kill two birds with one stone 

24. Last straw 

25. Let sleeping dogs lie 

26. Let the cat out of the bag 

27. Make a long story short 

28. Miss the boat 

29. Off one's rocker 

30. Once in a blue moon 

31. Piece of cake 

32. Put wool over other people's eyes 

33. See eye to eye 

34. Sit on the fence 

35. Speak of the devil! 

36. Take with a grain of salt 

37. Taste of your own medicine 

38. To hear something straight from the 

horse's mouth 
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39. A Picture paints a thousand words 40. Method to my madnes

 Phrasal verbs 
1. Break: Break away, Break down, Break off, Break up 

2. Bring: Bring about, Bring in, Bring up, Bring down 

3. Come: Come by, Come across, Come upon 

4. Carry: Carry out, Carry on, Carry off, Carry over 

5. Call: Call on, Call off, Call at 

6. Get: Get Along, Get Away, Get By, Get Through, Get Over 

7. Give: Give up, Give away, Give in 

8. Hard: Hard up, Hard of hearing, Hard to please 

9. Look: look after, look in to, look forward to, look upto 

10. Put: put out, put off, put up, put up with 

11. Run: run after, run down, run over, run out of 

12. Take: take after, take up, take to 

Unit II 

Comprehension, Précis writing 

Unit III 

 Formal and Informal Letters- Job Application, Resume and Cover letter, Composition, Report Writing 

Reference Books: 

 A Practical English Grammar (Oxford Paper Back)   : A.J. Thomson 

 Intermediate English Practice Book ( Orient Longman )  : S.Pit Corder :  

 Strengthen Your English (OUP 1973)      :Bhaskaran and Hordburgh 

 The English Errors Of Indian Students (OUP)   :T.l.h. Smith – Pearce 

 A Practical Course of English ( Ramesh Book Depot, Jaipur) :I.K. Sharma and V.D. Singh 

 

 
ZOO– 101   Invertebrate: Classification and Special Features 

Max. Marks: 75                                  Min. Marks: 30 

 Duration: 2 ½ Hrs 
Learning Outcomes 

After the completion of the course the student will be able to: 

1. Classify Invertebrate Phyla and demonstrate its characters upto classes 

2. Interpret the characteristic features of the different Invertebrate Phyla. 

3. Develop an idea of the special adaptations prevalent among invertebrate phyla. 

Unit – I 
General characters and classification of all phyla up to classes with examples; emphasizing on their 

biodiversity & economic importance. 

1. Basis of classification of non-chordata: Symmetry, coelom, segmentation and embryogeny. 

2. Concept of protozoa, Parazoa, Metazoa, Eumetazoa and levels of organization 

3. General principles of taxonomy - concept of the five kingdom scheme, Binomial and    

Trinomial Nomenclature. 

4. Invertebrate classification: salient features of various phyla and their classification upto 

classes: Protozoa, Porifera, Coelenterata, Aschelminthes, Platyhelminthes, Annelida, 

Arthropoda, Mollusca, Echinodermata.   

Unit – II 
1. Protozoa: Mode of locomotion- Cilia, Flagella and pseudopodia and Reproduction. 

2. Porifera: Spicules- calcareous, silicious. Canal system: Ascon, Sycon, Leucon and Rhagon 

Type.  

3. Coelenterata: Polymorphism, Corals and Coral reefs 

4. Platyhelminthes: Parasitic adaptations- Morphological and Physiological 
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5. Aschelminthes: Life cycle with Reference  to Ascaris and its Economic Importance 

Unit - III 
1. Annelida:, Locomotion-Setae and Parapodia, Reproduction with Reference to Earthworm 

2. Arthropoda: Metamorphosis-Ametabolous, Hemimetabolous and Holometabolous. Life cycle 

and social organization in termites and honey -bee, caste system and its economic importance. 

Unique features and systematic position of Peripatus. 

3. Mollusca: Foot and shells, Torsion with reference  to Pila 

4. Echinodermata: Water vascular system and its function. Unique features of Bipinnaria and 

Auricularia Larva 

Reference Books: 

 Ruppert and Barnes, R.D. (2006). Invertebrate Zoology, VIII Edition. Holt Saunders 

International Edition. 

  Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.I. (2002). The 

Invertebrates: A New Synthesis, III Edition, Blackwell Science 

 Barrington, E.J.W. (1979). Invertebrate Structure and Functions. II Edition, E.L.B.S. 

and Nelson 

 “Barnes, R.D. (1982). Invertebrate Zoology, V Edition”  

 R. L. Kotpal - Invertebrates, Rastogi publication. 

ZOO – : 
:

: ½

 I 

1. : ,

2. 

3. 

4. 

 II

1 ‘
2 ‘

3 

4 -

5 

 III

1 : ,

2 कायान्तरण, 

एवं दीमक
‘

3 

4 ,
‘
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ZOO– 102  Structure & Functions Of Invertebrates 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcomes 

After the completion of the course the student will be able to: 

1. Describe the basic morphological structures of the different invertebrate phyla. 

2. Understand the functioning of the various systems 

3. Analyze the  evolution of systems from lower to higher phyla  

Unit - I 
           Structural and functional organization of vital systems of nonchordates 

1 Skeleton: Endoskeleton (spicules of Sycon), exoskeleton, chitinous (Palaemon),  

2 Food, Feeding, Digestive structures and Digestion: Autotrophic (Euglena), heterotrophic- 

through food vacuole (Paramecium) and in hydroid and medusoid zooids (Obelia), parasitic, 

(Taenia, Hirudinaria), predatory(Palaemon,).  

Unit – II 

1. Respiration: anaerobic (Fasciola), Aquatic general body surface (Pheretima), parapodia 

(Nereis),  trachea (Insect), gills (Pila), aerial, pulmonary sac (Pila),  dermal branchiae (Asterias). 

2. Nervous System: Sensory and nerve cells (Obelia); brain ring and longitudinal nerves      

(Fasciola), brain and ventral nerve cord (Palaemon), nervous system of Pila 

3. Sense-organs: Tactile, olfactory organs and compound eye (Palaemon), simple eye and  nuchal 

organs (Nereis) and Statocyst and osphradium(Pila). 

Unit – III 

1. Circulation: Cyclosis (Paramecium), diffusion (Sycon, Taenia), open circulatory system 

(Palaemon), closed circulatory system (Nereis). 

2. Excretion: General body surface (Paramecium), protonephridial system and flame cells 

(Fasciola), nephridia (Earthworm), malpighian tubules (insect), organ of Bojanus (Pila). 

3. Reproduction: Asexual (Paramecium, Sycon), alternation of generation (Obelia), sexual 

(Fasciola, Neries) 

Reference Books: 

 Ruppert and Barnes, R.D. (2006). Invertebrate Zoology, VIII Edition. Holt 

Saunders International Edition 

 Barnes, R.S.K., Calow, P., Olive, P. J. W., Golding, D.W. and Spicer, J.I. (2002). 

TheInvertebrates: A New Synthesis, III Edition, Blackwell Science 

 Barrington, E.J.W. (1979). Invertebrate Structure and Functions. II Edition, 

E.L.B.S. and Nelson 

 R. L. Kotpal - Invertebrates, Rastogi publication. 
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ZOO– 103  Practical 
Max. Marks : 50                                                            Min. Marks: 20 

                  Duration : 3 Hrs 
Note With Refernce to whole mounts and museum specimens, in case of unavailability of certain 

animal types, diagrams, photographs, models and digital techniques etc.will be substituted. Study will 

include classification with diagnostic characters and comments. 

1 Candidates will keep a record of all work done in the practical class. 

I. Study of animals from their natural habitat, e.g. Amoeba, Paramecium, Euglena, Hydra, 

Rotifers, Daphnia, Cyclops, etc. Culture of Paramecium and Euglena in the laboratory and 

study of its structure, life processes and behaviour in the living state. 

II. Permanent preparations: Gemmules and spicules in sponges,Obelia colony, Cyclops and 

Daphnia 

III. Study of invertebrate types. 
1. Porifera:   Leucosolenia, Euplectella 

2. Coelenterate: Millepora, Physalia, Vellela, Aurelia Alcyonium, Gorgonia, Pennatula, 

Sea anemone. 

3. Ctenophora: Any Ctenophore 

4. Platyhelminths: Taenia, Fasciola, Planaria 

5. Annelida: Heteronereis, Aphrodite, Chaetopterus, , Polygordius, Peripatus. 

6. Arthropoda: Limulus, Spider,  Centipede, Millipede,  Balanus, Eupagurus, Crab, Mantis, 

Apis, Locust, Beetle. 

7. Mollusca :Chiton, Aplysia, , Pinactida, Dentalium, Nautilus   

8. Echinodermata: Pentaceros, Echinus,Cucumaria, Antedon. 

IV. Study of Microscopic Slides: 

1. Protozoa: Trypanosoma, Elphidium (Polystomella),  Plasmodium, Paramecium, 

Paramecium showing binary fission and conjugation, Vorticella. 

2. Porifera: T.S. of Sycon, spicules, spongin fibres 

3. Platyhelminthes: Miracidium, Sporocyst, Redia and Cercaria larvae of Fasciola, Scolex, 

T.S. mature proglottid of Taenia, Cysticercus. 

4. Aschelminthes: Wuchereria, Dracunculus. 

5. Arthropoda: Crustacean larvae. 

6. Mollusca: Glochidium 

        V. External features and Anatomy using models /charts /digital techniques. 
1. Earthworm: External features, alimentary canal and nervous system. 

2. Prawn: External features, appendages and nervous system. 

3. Pila: External features and nervous system. 
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Note: External features and anatomy will be studied preferably by digital techniques and alternatives. 

Whenever live animal will be studied, it will be either pest or cultivable species without paining them. 

                                           

Scheme of External Practical Examination 

Max. Marks: 50                                                                       Min. Marks: 20

                         Duration: 3 hrs.     

1. Anatomy                                  04   

2. Permanent Preparation            05        

3. Spotting (1-10)               20 

4. Live Zoology Report/Visit to Zoo /Tour to a sanctuary     06 

5. Viva           05 

Total     40 
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Course Structure in Semester – II 
  Compulosry  

Paper Code Paper Name Max. Marks Min. Marks Duration 

GEN-102 General Hindi 50 20 1 Hr. 

  Optional 

Zoology 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

ZOO – 201 Cell  Biology  25 50 75 30 2 ½ Hrs. 

ZOO – 202 Developmental Biology 25 50 75 30 2 ½ Hrs. 

ZOO – 203 Practicals 10 40 50 20 3 Hrs. 

Total 200 80  

 

GEN-102 सामान्य ह िंदी 
पूर्णांक-50 : 1    

अध्ययन के पररणाम  

पाठ्यक्रम पूणण होने के बाद ववद्यार्थी योग्य होंगे –
1 . ववद्यार्र्थणयों में  हहदंी व्याकरणणक ज्ञान का ववकाि होना I  

व्याकरण – भाग 

इकाई-1                           अकं योजना 
 िंज्ञा, िवणनाम, ववशषेण, क्रक्रया,                                   -  10 अकं 

 क्रक्रया ववशषेण ,िंर्ि, िमाि, ववलोम शब्द                                                   -   10 अकं 

इकाई-2 

 शुद्धीकरण [शब्द शुवद्ध ,वाक्यशुवद्ध ] पाररभावषक शब्दावली-[अगें्रजी शब्दों के हहदंी  
िमानार्थणक शब्द]                     -   5 अकं  

 शब्द युग्म- अर्थण भेद , पयाणयवाची शब्द , उपिगण , प्रत्यय,                  -   5 अकं  

इकाई-3 

 ननबन्ि लेखन                                                   - 10 अकं 

 पत्र लेखन –आवेदन पत्र, ÁkFkZuk i= ] c/kkÃ i=                   -    5 अकं 

 अपहित गद्यांश                                                                   -    5 अकं 

    िहायक पुस्तकें - 
 हहदंी व्याकरण – डॉ. इंहदरा अशोक  

 हहदंी व्याकरण कोश – डॉ. हदनेशचदं्रशमाण,श्रीमती पुष्पा शमाण 
 हहदंी व्याकरण – डॉ. हररचरण शमाण  
 हहदंीव्याकरण – डॉ. राजेश्वर प्रिाद चतुवेदी 
 हहन्दी व्याकरण - भोलानार्थ नतवारी
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ZOO– 201  Cell Biology 
Max. Marks : 75                                              Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcomes 

After the completion of the course the student will be able to: 

1. Infer the basic structure of the cell and its organelles. 

2. Discover the fundamental functions carried out by the cell. 

3. Analyze  the Physiological and Biochemical functions carried by the cell. 

Unit - I 

1. Introduction to Cell: Morphology, size, shape and characteristics of Prokaryotic, Eukaryotic   

Cell (animal cell). Basic idea of Virus and Cell Theory 

2. Cell-membrane: Characteristics of cell membrane molecules, Concept of unit membrane. 

3. Fluid-mosaic model of Singer and Nicolson. 

4. Cell-membrane transport: Passive (diffusion and osmosis) and active transport. 

5. Structure and functions of cilia, flagella . 

Unit – II 

1. Structure and biogenesis of mitochondria; electron transport chain and generation of ATP 

molecules. 

2. Structure and functions of endoplasmic reticulum, ribosomes (prokaryotic and eukaryotic) and 

Golgi complex 
3. Chromosomes: Morphology, chromonema, chromomeres, telomeres, primary and secondary 

constrictions, chromatids, prokaryotic chromosome.  

4 . Giant Chromosomes: Polytene and Lampbrush chromosomes.  

5. Chromosomal organizations: Euchromatin, Heterochromatin, nucleosome concept. 

Unit – III 

1. Nucleus: Structure and function of nuclear envelope, nuclear matrix and nucleolus. 

2. Structure and functions of Lysosomes, Centrioles and Basal Bodies. 

3. Cell reproduction: 
a. Interphase nucleus and cell cycle( S, G-1, G-2 M-phase). 

b. Mitosis: Phases and process of mitosis, structure and function of spindle apparatus, 

anaphasic movement. 

c. Meiosis: Phases and process of meiosis, synapses and synaptonemal complex, formation 

and fate of chiasmata and significance of crossing over. 

Reference Books: 

 Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments. VI Edition. 

John Wiley and Sons. Inc. 

 De Robertis, E.D.P. and De Robertis, E.M.F. (2006). Cell and Molecular Biology. 

VIII Edition. Lippincott Williams and Wilkins, Philadelphia. 

 Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. V 

Edition. ASM Press and Sunderland, Washington, D.C.; Sinauer Associates, MA. 

 Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. (2009). The World     

of the Cell. VII Edition. Pearson Benjamin Cummings Publishing, San Francisco. 

 Bruce Albert, Bray Dennis, Levis Julian, Raff Martin, Roberts Keith and Watson  

James (2008). Molecular Biology of the Cell, V Edition, Garland publishing Inc., New 

York and London.    

 Verma Agarwal – Text Book of cell Biology 

 Veer Bala Rastogi – Cell Biology 

 

ZOO–

:

: ½
I

1. ‘
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III

1. 

2. , 

3. 

a. (S, G-1, G-2,M)
b. 

c. 

 

 

ZOO– 202 Developmental Biology 
Max. Marks : 75                                              Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcomes 

After the completion of the course, the student will be able to:  

1. Review  the events that lead up to fertilization 

2. Analyse the stages and cellular mechanisms for gastrulation. & attain a basic conceptual 

knowledge of mechanisms of Induction, differentiation, competence and regeneration   

3. Able to summarize implications of development and the mechanisms that intervene in 

developmental alterations and elementary idea of Stem Cells   

Unit - I 

1. Gametogenesis: Spermatogenesis and Oogenesis 

a) Formation of egg and sperm 

b) Vitellogenesis 

2. Fertilization: Activation of ovum,  changes in the organization of the egg cytoplasm. 

Unit – II 

1. Cleavage: Definition, types of cleavage, planes and patterns Significance of cleavage, 

morulation and blastulation. 

2. Gastrulation: definition, fate maps, morphogenetic cell movements, significance of 

gastrulation. 

3. Embryonic induction; primary organizer, differentiation, competence 

4. Regeneration Types- Morphollaxis and Epimorphic regeneration, regeneration abilities in 

different animals. Amphibian limb regeneration 
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Unit – III 

1. Embryonic adaptations-elementary idea of cledoic egg. Extra-embryonic membranes in chick. 

2. Placentation in Mammals: Definition, types, classification on the basis of morphology and 

histology, functions of placenta 

3. Elementary idea about Xenobiotics, teratological effects of Xenobiotics. 

4. Stem Cells: Types and their importance. (Elementary idea). 

Reference Books: 

 Gilbert, S. F. (2010). Developmental Biology, IX Edition, SinauerAssociates, Inc., 

Publishers, Sunderland, Massachusetts, USA 

 Balinsky B. I. and Fabian B. C. (1981). An Introduction to Embryology, V Edition, 

International Thompson Computer Press 

 Carlson, R. F. Patten's Foundations of Embryology 

 Kalthoff (2008). Analysis of Biological Development, II Edition, McGraw-Hill Publishers 

 Lewis Wolpert (2002). Principles of Development. II Edition, Oxford University Press 

 A. K. Berry – Text Book of Embryology 

 Verma Agarwal - Embryology 

 

ZOO–

:

: ½ 

I
1. 

a. 

b. 

2. 

II
1. 

2. 

3. 

4. 

III 
1. 

2. 

3. 

4. 

 

ZOO– 203 Practical 
Max. Marks : 50                                              Min. Marks: 20 

      Duration : 3 Hrs 

I. Microscopic Techniques 

 Organization and working of optical microscopes: simple and compound microscope. 

II. Exercises in Cell Biology 
1. Squash preparation of onion root tip for the study of mitosis. 

2. Study of giant chromosomes in salivary glands of Chironomus or third instar larva of Drosophila. 

3. Study of Cell permeability. 

III. Exercises in Developmental Biology 
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1. Study of development of frog/toad with the help of: Observation in Nature/ charts/ models/ 

digital techniques: Eggs, cleavage, blastula, gastrula, neurula, tail-bud, hatching, mature 

tadpole larvae, metamorphic stages, toadlet /froglet. 

2. Study of development of chick with the help of Whole mounts: 18 hrs, 21 hrs, 24 hrs, 33 hrs, 

72 hrs and 96 hrs. of incubation period embryos 
3. Study of various foetal envelopes in a 10-12 day old chick embryo (amnion, chorion, allantois and 

yolk sac). 

IV. Embryo Lifting by Filter paper ring method. 

Note:  

(i)  Use of animals for dissection is subject to the conditions that these are not banned under the 

Wild Life (Protection) Act. 

(ii)  We will not procure Museum Specimens now onwards and will use charts / slides / models / 

photographs and digital alternatives in case of need. We will arrange for visit of students to 

already established museums.   

   

Scheme of External Practical Examination 

Max. Marks: 50                 Min. Marks: 20 

                       Time: 3 hrs.            

1. Exercise in organization and working of Microscope                     06 

2. Exercise in Cell Biology                            08 

3. Exercise in Developmental Biology               08 

4. Embryo Lifting                                                                             08 

5. Project Report / Record                                                    05 

6. Viva           05 

Total        40 

 

 

ZOO– 
:

I 

II. dksf'kdk&foKku esa vH;kl

1. I;kt dh ewy 'kh"kZ dh LDokW'k fuekZ.k }kjk lelw=h foHkktu dk v/;;u 

2. dkbjksuksel ;k MªkslksfQyk ykokZ dh ykj xzfUFk;ksa esa o'gr xq.klw=ksa dk v/;;u 

3. dksf'kdk dh ikjxE;rk dk v/;;u 

III.  

 

,

2. 

3. 

IV.

I. ‘
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Course Structure in Semester – III 
Compulsary 

Paper Code Nomenclature Max. Marks Min. Marks Duration 

GEN-103 Environmental Studies 50 20 1 Hr. 

Optional 

Zoology 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

ZOO – 301 
Classification, Structure and Special             

Features of Chordates 
25 50 75 30 2 ½ Hrs. 

ZOO – 302 Comparative Anatomy of Chordates 25 50 75 30 2 ½ Hrs. 

ZOO – 303 Practical 10 40 50 20 3 Hrs. 

Semester Total 200 80  

 

 

GEN-103 : ENVIRONMENTAL STUDIES  
Max. Marks: 50                                 Min. Marks: 20 

  Duration: 1 Hrs. 

Unit I  

Natural Resources 

Renewable and Non Renewable resources: 

 Natural resources and associated problems 

a. Forest resources: Use and over exploitation, deforestations, case studies Timber extraction, 

mining , dams and their effects on forests and tribal people. 

b. Water resources: Use and over utilization of surface and groundwater, floods, drought, 

conflict over water, dams – benefits and problems 

c. Mineral resources: Use and exploitation , environmental effects of extracting and using 

mineral resources. 
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d. Energy resources : Growing energy needs, renewable and non renewable energy sources, use 

of alternate energy sources.  

e. Land resources: Land as a resource, Land degradation, man induced landslides, soil erosion 

and desertification. 

 Role of an individual in conservation of natural resources 

 Equitable use of resources for sustainable lifestyles.  

Unit II 

Ecosystem 

 Concept of Ecosystem 

 Structure and function of an ecosystem 

 Producers, consumers and decomposers, 

 Energy flow in the eco system 

 Ecological succession 

 Food chains, food webs and ecological pyramids. 

 Virus - COVID 

 HIV / Aids – causes and precaution 

 Climate change, global warming, Acid Rain, Ozone layer depletion 

 Photochemical smog 

Unit III 

Biodiversity and its conservation 

 Introduction – Definition: genetics, species and ecosystem diversity 

 Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option 

values 

 Hot spots of biodiversity 

 Threats to biodiversity: habitats loss, poaching of wildlife, man-wildlife conflicts 

 Endangered and endemic species of India 

 Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity 

 

Environmental Pollution 

 Causes , effects and control measures of: 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Noise pollution 

 
GEN-103 % i;kZoj.k foKku 

iw.kk±d  % 50                                  U;wure vda % 20  

le; : 1 ?kaVs 

bdkÃ I 
ÁkÑfrd lalk/ku 

uohudj.k ,oa vuohuhdj.k lalk/ku  % ÁkÑfrd lalk/ku ,oa mlls lacaf/kr leL;k,¡  

1. ou lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] ou¨Uewyu d¢l v/;;u ] fVEcj fu“d“kZ.k] [kuu ,oa 

mud¢ ou¨a ,oa tu tkfr;¨a ij ÁHkko  

2. tylalk/ku % lrgh ,oa Hkwty dk mi;¨x ,oa vfrmiHk¨x ] ck<+ ] lw[kk] ty fookn] cka/k¨ dh 

leL;k,a ,oa ykHk 

3. [kfut lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] [kfut lalk/ku d¢ mi;¨x ,oa fu“d“kZ d¢ i;kZoj.kh; 

ÁHkko] d¢l v/;u  

4. ÅtkZ lalk/ku  % c<+rh gqÃ ÅtkZ vko‘;drk,¡] uohuhdj.k ,oa vuohuhdj.k ÅtkZ lalk/ku ] 

ÅtkZ laLkk/ku¨a dk osdfYIkd mi;¨x d¢l v/;u  

5. Hkwlalk/ku % Hkwfe ,d laLkk/ku ] Hkwvi?kVu ] ekuotfuRk Hkwl[kyu e`nk vijnu ,oa 
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e#LFkyhdj.k ÁÑfrd lalk/ku¨a d¢ laj{k.k esa O;fDrd Hkwfedk Lkrr thoup;kZ d¢ fy, lalk/ku¨a 

dk mi;qDr mi;¨x  

bdkÃ II  
ikfjfLFkfrdh ra= 

1. ikfjfLFkfrdh ra= dh vo/kkj.kk 

2. ikfjfLFkfrdh ra= dh lajpuk ,oa dk;ZÁ.kkyh 

3. mRiknd ] miHk¨Drk] vi?kVd 

4. ikfjfLFkfrdh ra= esa ÅtkZ Áokg 

5. ikfjfLFkfrdh vuqØe.k  

6. [kk| Ja`[kyk ] [kk|tky] ,oa ikfjfLFkfrdh Lrwi  

7. ववषाणु- COVID 

8. ,p vkÃ oh @ ,M~l (dkj.k v©j iwokZ/kku) 
9. tyok;q ifjorZu ] oSf‘Okd rki o`f) ] vEyo“kkZ] v¨t¨uijr {kj.k 

10. Q¨V¨d¢ehdy LekWx 

bdkÃ III 
 tSo fofo/krk ,o laj{k.k 

1. ifjp; & ifjHkk“kk] thuh;] Átkrh; ,oa  ikfjfLFkfrdh fofo/krk 

2. tSofofo/krk dk eºRo ] miHk¨xh; mIk;¨fxrk] mRikndh; mIk;¨fxrk] lkekftd uSfrd l©Un;Z 

c¨/k ,oa oSdfYid ewY; 

3. tSofofo/krk d¢ rIrLFky 

4. tSofofo/krk d¢ [krjs % vkokl{k;] oU;Ák.kh;¨a dk f‘kdkj ] ekuo oU;Ákf.k;¨a d¢ chp 

foj¨/kkHkkl  

5. Hkkjr dh foyqIrÁk; ,oa LFkkfud Átkfr;k¡  

6. tSo fofo/krk dk laj{k.k % Lo LFkkuh; ,oa iwoZ LFkkuh laj{k.k  

7. ifjHkk“kk] dkj.k] ÁHkko ,oa fu;a=.k mik; 

a.   ok;q Ánw“k.k   

b. ty Ánw“k.k   

c.   e`nk Ánw“k.k  

d.  /ofu Ánw“k.k 

  
 

      ZOO– 301: Classification, Structure and Special Features of Chordates 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcomes 

After the completion of the course, the student will be able to:  

1. Describe unique characters of urochordates, cephalochordates and their affinities, Fishes, 

Amphibians, Reptiles, Aves and Mammals,  

2. Analyze the ecological role and special features of different groups of chordates.  

3. Summarize  the diversity of chordates   

Unit I 
1. Classification and characters of phylum chordata (excluding extinct forms) up to classes (up to 

subclass in mammals). 

2. Habit, habitat, external features and anatomy of Herdmania (excluding development) 

3. Ascidian’s tadpole larva and its Metamorphosis, 

4. Salient Features of Hemichordata  

Unit II 

1. Habit, habitat, external features and anatomy of Branchiostoma (excluding development) 

2. Habit, Habitat and Salient features of Petromyzon and Ammocoete larva 
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3. Pisces - Scales and fins, Migration, Parental care 

4. Amphibia - Parental care   

Unit III 

1. Reptilia – Venomous and non-venomous snakes, Poison apparatus / venom gland 

2. Aves - Flight adaptation, Bird migration 

3. Mammals - Adaptive radiation, Dentition 

Reference Books: 

 Young, J. Z. (2004). The Life of Vertebrates. III Edition. Oxford university press. 

 Pough H. Vertebrate life, VIII Edition, Pearson International.  

 Darlington P.J. The Geographical Distribution of Animals, R.E. Krieger Pub Co. 

 Hall B.K. and Hallgrimsson B. (2008). Strickberger’s Evolution. IV 

Edition. Jones and Bartlett Publishers Inc.  
 R. L Kotpal - Vertebrates

                             

ZOO– dkWMZsV dk oxÊdj.k] dk;Z ,oa eq[; y{k.k

:

: ½

I
1. 

2. 

3. 

4. 

II
1. ,

2. 

3. 

4. 

III 
1. 

2. 

3. 

ZOO– 302  Comparative Anatomy of Chordates 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcomes 
After the completion of the course, the student will be able to:  

1. Identify and provide a basic description of how major vertebrate systems function.   

2. Correlate morphology to its function, especially with respect to the adaptive significance of 

particular structures and organ systems. 

3. Compare and discriminate the anatomical systems of different vertebrates and identify common 

traits across species and/or groups. 

Unit I 

Comparative study of Pisces, Amphibians, Reptiles, Aves and Mammals.  

1. Integument including structure and development of placoid scales, feathers and hair. 
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2. Alimentary canal 

Unit II 

1. Basic plan of vertebrate endoskeleton. 

2. Heart and aortic arches 

3. Respiratory system 

Unit III 

1. Excretory system 

2. Reproductive system 

3. Brain 

Reference Books: 

 Kardong, K.V. (2005) Vertebrates’ Comparative Anatomy, Function and Evolution. IV 

Edition. McGraw-Hill Higher Education 

 Kent, G.C. and Carr R.K. (2000). Comparative Anatomy of the Vertebrates. IX Edition. 

The McGraw-Hill Companies 

 Hilderbrand, M and Gaslow G.E. Analysis of Vertebrate Structure, John Wiley and Sons 

 Walter, H.E. and Sayles, L.P; Biology of Vertebrates, Khosla Publishing House  

 R. L. Kotpal - Vertebrates  

ZOO–
:

: ½

I

1. ‘
2. 

II
1. ‘
2. 

3. 

III
1. 

2. 

3. 

 

ZOO– 303  Practical 
Max. Marks : 50                                                Min. Marks: 20 

      Duration : 3 Hrs 

Note:  
1. With refernce to whole mounts and museum specimens in case of unavailability of certain 

animal types, diagrams, photographs, models and digital alternatives will be used. 

2. Candidates will keep a record of all work done in the practical class and it will be submitted for 

inspection at the time of practical examination. 

 

I. External Features and Anatomy using charts/models/ digital means 
a. General viscera, afferent and efferent branchial blood vessels, eye muscles and their 

innervations, brain, cranial nerves, and internal ear of any cultivable fish (eg.Labeo). 

b. Blood vascular, urinogential and nervous system of Frog 

Note: External features and anatomy will be studied preferably by digital techniques and 

alternatives. Whenever live animal will be studied, it will be either pest or cultivable species 

without paining them. 

II. Permanent preparations and study of the following 
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Spicules of Herdmania, Cycloid scales of Labeo, striped muscle fibers. 

III. Osteology : A comparative study of articulated and disarticulated bones of any Amphibian, 

Reptile, Aves and Mammal using chart / model / photograph / digital technique 

IV. Study of Museum Specimens: 
Balanoglossus, Ascidia, Botryllus, Ammocoete larvae, Petromyzon, Myxine, Zygaena 

(Sphyeina), Torpedo, Chimaera, Acipenser, Amia, Lepidosteus, Labeo, Anguilla, Hippocampus, 

Exocoetus, Echenies, any flat fish, Protopterus , Ichthyophis. Proteus, Ambistoma, Axolotl, 

Siren, Alytes, Hyla, Testudo, Chelone and Fresh water Turtle, Sphenodon, Hemidactylus, 

Phrynosoma, Draco, Chameleon, Eryx, Hydrophis, Naja,Viper, Bungarus, Crocodilus, 

Alligator, Archaeopteryx, Running bird, Pavo cristatus, Choriotis nigriceps, Ornithorhynchus, 

Tachyglossus, Didelphys, Macropus, Pteropus, Loris, Manis. 

Scheme of External Practical Examination 

             Max. Marks: 50                      Min. Marks: 20

                Time: 3 hrs 

1. Anatomy                                                     04   

2. Permanent Preparation            04 

3. Osteology                 04 

4. Spotting (1-8)               16 

5. Live Zoology Report/Visit to Zoo /Tour to a sanctuary     04 

6. Class record and attendance           04 

7. Viva           04 

Total      40 

 

ZOO– 
:

1. ‘

‘

2. छात्र वषण

I. 
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III. 
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IV. ‘
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Course Structure in Semester – IV 
Zoology 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

ZOO – 401 Animal Physiology 25 50 75 30 2 ½ Hrs. 

ZOO – 402 Genetics and Evolution 25 50 75 30 2 ½ Hrs. 

ZOO – 403 Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 
ZOO– 401 Animal  Physiology 

Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcomes 

 After the completion of the course, the student will be able to : 

1. Develop an idea of various physiological activities prevelant in animals with special reference to 

mammals 

2. Analyze and understand the complexity of the various systems 

3. Summarize and explain about the various physiological processes 

Unit – I 

1. Physiology of Digestion: nature of food stuff, various types of digestive enzymes and their 

digestive action in the alimentary canal. 

2. Physiology of Respiration: Mechanism of breathing, exchange of gases, transportation of oxygen 

and carbon dioxide in blood, regulation of breathing. 

Unit – II 

1. Physiology of Circulation: Composition and function of blood, mechanism of blood clotting, 

heartbeat, cardiac cycle, blood pressure, body  temperature regulation 

2. Physiology of Excretion : Kinds of nitrogenous excretory end-products  (aminotelic, ureotelic and 

uricotelic), role of liver in the formation excretory end products, functional architecture of 

mammalian kidney tubule  and formation of urine, hormonal regulation of water and electrolyte 

balance.   
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3. Physiology of Muscle Contraction: Functional architecture of skeletal   muscle, chemical and 

biophysical events during contraction and relaxation of muscle fibers. 

Unit – III 

1. Physiology of Nerve Impulse and Reflex Action: Functional architecture of a neuron, origin 

and propagation of nerve impulse, synaptic transmission, spinal reflex arc, central control of 

reflex action.  

2. Types of Endocrine Glands, their secretions and functions: Pituitary, Adrenal, Thyroid, Islets 

of Langerhans   Testis and Ovary. Elementary idea about mechanism of hormone action 

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

in mammals. 

Reference Books: 

 Guyton, A.C. & Hall, J.E. (2006). Textbook of Medical Physiology. XI Edition. Hercourt Asia 

PTE Ltd. /W.B. Saunders Company. 

 Tortora, G.J. & Grabowski, S. (2006). Principles of Anatomy & Physiology. XI Edition John 

Wiley & sons 

 Victor P. Eroschenko. (2008). diFiore’s Atlas of Histology with Functional correlations. XII 

Edition. Lippincott W. & Wilkins.   

 A. K. Berry : Animal Physiology 

 

ZOO–
 : 75                                              : 30 

                           : 2 ½ 

– I 
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2. 

– II
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ZOO– 402 Genetics and Evolution 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning Outcomes 

 After successfully completing this course, the student should be able to: 
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1. Explain Mendelism and its significance and what mutation is and give examples of how it 

occurs. 

2. Deduce the significance of "crossing over" and "linkage" and various genetic interactions, 

cytoplasmic inheritance and sex determination 

3. Assess various evolutionary thoughts and summarize  the mechanism of natural selection, 

variation, isolation & adaptation 

Unit I 

1. Mendelism: Brief history of genetics and Mendel’s work, Mendelian laws, their significance and 

current status, chromosomal theory of inheritance. 

2. Chromosomal mutations: Classifications of chromosomal mutations, translocation, inversion, 

deletion and duplication, variation in chromosomal number - haploidy, diploidy, polyploidy, 

aneuoploidy, euploidy and polysomy. 

3. Gene Mutation: Insertion, Substitution, Frameshift, Missense and Nonsense, 

Unit II 

1. Linkage and crossing over. 

2. Genetic interaction: Supplementary genes, complementary genes, duplicate genes, epistasis, 

inhibitory   and poymorphic genes, multiple gene inheritance, ABO blood groups and Rh factor and 

their  significance 

3. Cytoplasmic inheritance. 
4. Sex determination- types and genic balance theory, Dosage compensation  

Unit III 

1. History of evolutionary thought –Lamarckism, Neo-Lamarckism, Darwinism and Neo- 

Darwinism. Evidence of evolution. 

2. Natural selection (differential reproduction), genetic basis of evolution, speciation 

3. Variations, Isolation and Adaptations and their role in evolution. 

4. Study of extinct forms: Dinosaurs, Archaeopteryx .Geological time scale (Basic idea). 

Reference Books: 

 Gardner, E.J., Simmons, M.J., Snustad, D.P. (2008). Principles of Genetics. VIII Edition. Wiley India 

 Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and Sons Inc 

 Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics. X Edition. Benjamin 

Cummings 

 Russell, P. J. (2009). Genetics- A Molecular Approach.III Edition. Benjamin Cummings 

 Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C. and Carroll, S.B. Introduction to Genetic Analysis. 

IX Edition. W. H. Freeman and Co 

  Ridley,M (2004) Evolution III Edition Blackwell publishing 

 Hall, B.K. and Hallgrimson, B (2008). Evolution IV Edition. Jones and Barlett Publishers. 

 Campbell, N.A. and Reece J.B (2011). Biology. IX Edition. Pearson, Benjamin, Cummings. 

 Douglas, J. Futuyma (1997). Evolutionary Biology. Sinauer Associates. 
 

ZOO–  tSo 

 : 75            : 30

: 2 ½    
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II
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III
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ZOO- 403 Practicals 
Max. Marks : 50                                       Min. Marks: 20  

     Duration : 3  Hrs 

 

I (A) Animal Physiology 

1. Counting of red and white blood cells in a blood sample. 

2. Estimation of haemoglobin in a blood sample. 

3. Study of Salivary amylase digestion.  

 (B)  Microscopic Slides  

Study of histological structure of major endocrine glands of mammals and their physiological 

importance using slide/charts/models/digital techniques. Pituitary, Thyroid, Adrenal, Pancreas, 

Testis and Ovary. 

II. Exercises in Genetics 

1 Study of Drosophila: Culture of Drosophila, Life – cycle 

2 Identification of male and female Drosophila. 

3 Identification of wild and mutant (yellow body, ebony body, vestigial wings, white eye and 

vestigial ebony mutants) of Drosophila. 

4 Study of permanent prepared slides: Drosophila: sex comb, salivary gland chromosomes, Barr 

bodies. 

5 Identification of blood groups (A,B,O and Rh Factor) 

4. Numerical problems related to genetics. 

 

III  Drosophila culture and maintenance :Preparation of temporary / permanent culture of 

Drosophila 

Scheme of External Practical Examination 

 Max. Marks: 50                             Min. Marks: 20

                         Time: 3 hrs 

1. Exercise in Physiology                                         07  

2. Spotting (1- 5)                                          10 

3. Exercise in Genetics                      05 

4. Numerical in Genetics                                                               05 

5. Project Report and Record                                                                08 

6. Viva                      05 

Total                                              40 

 

ZOO 403% izk;ksfxd 

 : 50            : 20

: 3   

I. (A) 
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Course Structure in Semester – V 

Zoology 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

ZOO – 501 Molecular Biology 25 50 75 30 2 ½ Hrs. 

ZOO – 502 Biochemistry and Ethology 25 50 75 30 2 ½ Hrs. 

ZOO – 503 Practical 10 40 50 20 3 Hrs. 

Total 200 80  

       

ZOO– 501 Molecular Biology 
Max. Marks : 75                                       Min. Marks: 30 

 Duration  : 2 ½ Hrs 

Learning Outcomes 
 After completion of the course, the student should be able to: 

1. Review how DNA encodes genetic information and the role of mRNA, rRNA and tRNA. 
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2. Explain the mechanisms associated with Gene expression at the level of Transcription and 

Translation 

3. Summarize and explain the events involved in DNA repair mechanisms . 

Unit I 
1. DNA Structure, polymorphism (A, B and Z type)  

2.  Replication in Eukaryotes (semi-conservative mechanism), elementary idea about 

polymerases, topoisomerases, single strand binding protein, replication forks(Both unidirectional 

and bidirectional), leading and lagging strands, RNA primers and Okazaki fragments. 

Unit II 
1. RNA structure and types (mRNA, rRNA and tRNA) 

2. Genetic Code: Triplet Codon, Code Characteristics-Degeneracy and Wobble   Hypothesis 

3. Transcription: Prokaryotic and Eukaryotic mechanism of transcription   (elementary idea about 

polymerases, capping, poly A tail, exon and introns). 

Unit III 
1. Translation: (excluding Post Translational Modification) 

2. DNA Repair Mechanisms: Pyrimidine dimerization and mismatch repair 

Reference Books: 

 Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. (2009). The World of the Cell. 

VII Edition. Pearson Benjamin Cummings Publishing, San Francisco. 

 Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, Peter 

Walter: Molecular Biology of the Cell, IV Edition. 

 Cooper G. M. and Robert E. Hausman R. E. The Cell: A Molecular Approach, V Edition, 

ASM Press and Sinauer Associates. 

 De Robertis, E.D.P. and De Robertis, E.M.F. (2006). Cell and Molecular Biology. VIII 

Edition. Lippincott Williams and Wilkins, Philadelphia. 

 Karp, G. (2010) Cell and Molecular Biology: Concepts and Experiments. VI Edition. John 

Wiley and Sons. Inc. 

 Lewin B. (2008). Gene XI, Jones and Bartlett 

 McLennan A., Bates A., Turner, P. and White M. (2015). Molecular Biology IV Edition. 

GS, Taylor and Francis Group, New York and London. 
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ZOO– 502 Biochemistry and Ethology 
Max. Marks : 75                         Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning Outcomes 

After the completion of the course the student will be able to: 

1. Understand the basic integeral  components of Biochemistry. 

2. Analyse the structure, function and significance of Carbohydrates, Lipids and Proteins. 

3. To speculate animal stratergies and interactions and formulate the importance of behaviour for 

survival. 

Unit - I 

 Carbohydrate: Structure, function and significance. Oxidation of glucose through glycolysis, 

Krebs cycle and oxidative phosphorylation 

 Lipids: Basic structure, function and significance. Beta Oxidation 

Unit – II 

 Proteins: Essential and non-essential amino acids, Structure, function and significance of 

Protein.  

 Definition, Structure and Classification of Enzyme, Mechanism of enzyme action, Specificity 

of enzymes
 
 

 Factors affecting Enzyme Activity: pH, Temperature, Substrate concentration Enzyme 

substrate Inhibitors: Types of Inhibitors ‘Feedback Inhibition Allosteric Regulation and 

Inhibition
 
 

Unit – III 

 Introduction and history of Ethology (Karl Von Frisch, K. Lorenz, N. Tinbergen). 

 Concepts of Ethology: fixed action pattern, sign stimulus, motivation, imprinting and learning. 

 Methods of studying behaviour: Neuroanatomical , neurophysiological and neurochemical 

techniques. 

 Territory and Home range- Role of pheromones. 

 Social behaviour: Characteristics and advantages with special reference to  deer and monkey. 

Reference Books: 

 Cox, M.M and Nelson, D.L. (2008). Lehninger’s Principles of Biochemistry, V Edition, 

W.H. Freeman and Co., New York. 

 Berg, J.M., Tymoczko, J.L. and Stryer, L. (2007). Biochemistry, VI Edition, W.H. 
Freeman and Co., New York. 

 Murray, R.K., Bender, D.A., Botham, K.M., Kennelly, P.J., Rodwell, V.W. and Well, 

P.A. (2009). Harper’s Illustrated Biochemistry, XXVIII Edition, International Edition, The 

McGraw- Hill Companies Inc. 

 Hames, B.D. and Hooper, N.M. (2000). Instant Notes in Biochemistry, II Edition, BIOS 

Scientific Publishers Ltd., U.K. 

 David McFarland, Animal Behaviour, Pitman Publishing Limited, London, UK. 

 Manning, A. and Dawkins, M. S, An Introduction to Animal Behaviour, Cambridge, 

University Press, UK. 

 John Alcock, Animal Behaviour, Sinauer Associate Inc., USA.       

 Paul W. Sherman and John Alcock, Exploring Animal Behaviour, Sinauer Associate Inc., 

Massachusetts, USA. 

 Insect Clocks D.S. Saunders, C.G.H. Steel, X., Afopoulou (ed.)R.D. Lewis. (3rdEd) 2002 

Barens and Noble Inc. New York, USA 
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ZOO– 503 Practical 
Max. Marks : 50         Min. Marks: 20 

Duration : 3 Hrs 

I. Molecular Biology 

1. DNA extraction  

2. Study of the following through photographs /chart /model 

a. Structure of DNA 

b. Structure of mRNA 

c. Structure of tRNA (2D, 3D) 

II. Biochemistry 

1. Detection of proteins, carbohydrates and lipids. 

III. Ethology 
1. Study of any stored grain insect pest 

2. Antennal grooming in cockroach 

IV. Project Report on Animal Behaviour 

Scheme of External Practical Examination 

Max. Marks: 50                                     Min. Marks : 20  

             Duration: 3 hrs.                                 

1. Extraction of DNA                                                                    08  

2. Exercise in Molecular Biology                                        05 

3. Exercise in Biochemistry                     05 

4. Exercise in Ethology                                                                 05 

5. Project Report                                                                                     08 

6. Record                                                                                                  04 

7. Viva                 05 

Total                                              40  
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Course Structure in Semester – VI 

Zoology 

Paper Code Paper Code CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

ZOO – 601 Immunology and Biotechnology 25 50 75 30 2 ½ Hrs. 

ZOO – 602 Ecology and Biostatistics 25 50 75 30 2 ½ Hrs. 

ZOO – 603 Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 
 

 
ZOO– 601 Immunology and Biotechnology 

Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning Outcomes: 

After completion of the course, the student should be able to:  

1. Enumerate  the role of different cells, effector molecules and effector mechanisms in Immunology 

and understand the principles underlying various Immunotechniques 

2. Analyze the steps involved in rDNA  technology,hybridomas ,M.C.As and P.C.R 

3. Appraise the significance of transgenic animal  models, the principles and applications of animal 

cloning along with its ethical issues. 

Unit – I 
1. Immunology: Definition, types of immunity, innate and acquired, humoral and cell mediated.  

2. Structure of Antibodies.  

a. Structure of different classes of Antibodies  

b. Hinge region, Light chain, heavy chain 

c. Proteolytic cleavage of antibody by papain and pepsin. 

3. Cells and Molecules of the immune system:
 
 

a. Phagocytes, Basophils, Eosinophils, Mast cells, dendritic cells, T cells, B cells, Neutrophils.  

b. Interleukins, Interferons, Growth factors. 

c. Antigen – Antibody interactions: Precipitation reaction– Radial immunodiffusion; 

Agglutination reaction–ELISA  

Unit - II 

1 Recombinant DNA technologies and its application: Elementary idea   

2 Vectors for gene transfer (plasmids and phages). 

3 Basic concepts of cell and tissue culture, Hybridoma technology 

Unit - III 

1 Monoclonal antibodies, P.C.R and their applications  

2 Transgenic animals and their uses in biotechnology. 

3 Brief account of cloning; (i) Nuclear transfer techniques (ii) Cloning, mechanism and applications.  

Reference Books: 

 Brown, T.A. (1998). Molecular Biology Labfax II: Gene Cloning and DNA Analysis. II 

Edition, Academic Press, California, USA. 

 Glick, B.R. and Pasternak, J.J. (2009). Molecular Biotechnology - Principles and 

Applications of Recombinant DNA. IV Edition, ASM press, Washington, USA. 

 Griffiths, A.J.F., J.H. Miller, Suzuki, D.T., Lewontin, R.C. and Gelbart, W.M. (2009). An 

Introduction to Genetic Analysis. IX Edition. Freeman and Co., N.Y., USA. 

 Snustad, D.P. and Simmons, M.J. (2009). Principles of Genetics. V Edition, John Wiley and 

Sons Inc. 
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 Watson, J.D., Myers, R.M., Caudy, A. and Witkowski, J.K. (2007). Recombinant DNA- 

Genes and Genomes- A Short Course. III Edition, Freeman and Co., N.Y.,USA. 

 Beauchamp, T.I. and Childress, J.F. (2008). Principles of Biomedical Ethics. VI Edition, 

Oxford University Press. 
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ZOO– 602 Ecology and Biostatistics 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

LEARNING OUTCOMES 

After the completion of the course the student will be able to: 

1. Schematize the basic components of environment and their interaction. 

2. Speculate the effect of environment on the distribution of animals and effect on human. 

3. Justify the importance of  statistical analysis in biology. 

Unit – I         
1. Habitat Ecology: Concept of Habitat and Niche – Differences between Microhabitat and Macro 

habitat 

2. Characteristics and fauna of: 
a. Fresh water habitat: Lentic and Lotic systems and Ecological classification of freshwater. 

b. Marine water habitat: Zonation of the sea and ecological classification of marine biota 
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                                                                        Unit -II 
1. Population Ecology: Interspecies and intraspecies interactions. 

2. Limiting Factors: Liebig’s law of minimum and Shelfords law of tolerance  

3. Characteristics of natural communities: structure, composition, stratification, succession, 

concept of monoclimax, diclimax, polyclimax, climatic and edaphic climaxes, periodicity, 

ecotonal communities, ecological indicators.  

4. Ecosystem- Biotic and abiotic factors, Homeostasis, Food chain, Food web, Trophic levels, 

Ecological Pyramids, Energy flow and Productivity. 

5. Effect of Corona Pandemic Lockdown on environment 

Unit – III 

1. Mean, mode, median. Frequency distribution, t-test, graphical presentation 

2. Variance, Coefficient of correlation and Chi square test 

3. Standard deviation, standard error 

Reference Books: 

 Colinvaux, P. A. (1993). Ecology. II Edition. Wiley, John and Sons, Inc. 

 Krebs, C. J. (2001). Ecology. VI Edition. Benjamin Cummings. 

 Odum, E.P., (2008). Fundamentals of Ecology. Indian Edition. Brooks/Cole 

 Robert Leo Smith Ecology and field biology Harper and Row publisher 

 Ricklefs, R.E., (2000). Ecology. V Edition. Chiron Pres 

 Zar, Jerrold H. (1999). Biostatistical Analysis, IV Edition, Pearson Education Inc and 

Dorling Kindersley Publishing Inc. USA 

 Antonisamy, B., Christopher S. and Samuel, P. P. (2010). Biostatistics: Principles and 

Practice.  

 Tata McGraw Hill Education Private Limited, India. 

 Pagana, M. and Gavreau, K. (2000). Principles of Biostatistics, Duxberry Press, USA 
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ZOO– 603 Practical 
Max. Marks : 50                                                  Min. Marks: 20 

     Duration : 3  Hrs 

I. Major Project Report on limnology: related to physico-chemical characteristics and fauna of fresh 

water lakes by: 

1. Determination of free carbon dioxide in water 

2. Determination of DO of water 

3. Determination of Chloride content of water 

4. Determination of pH of water and soil. 

5. Determination of alkalinity of water. 

6. Determination of acidity of water. 

7. Fauna present in the given water body 

Scheme of External Practical Examination 

 Max. Marks: 50                  Min Marks:20

                 Duration: 3 hrs 

1. Major project Report on Limnology                    30 

2. Class record and attendance                     05 

3. Viva          05 

Total          40 
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BACHELOR OF SCIENCE 

 

Eligibility for admission in First Year of B Sc. is 10+2 examination of any board with at least 48% 

marks. As regards admission on reserved category seats government rules will be applicable. 

 

SCHEME OF EXAMINATION 
The number of the paper and the maximum marks for each paper together, with the minimum marks 

required to pass are shown against each subject separately. It will be necessary for a candidate to pass 

in the theory as well as the practical part of a subject/paper, wherever prescribed, separately. 

 

Classification of successful candidates shall be as follows: 

First Division  60%  of the aggregate marks prescribed in Semesters  

               I to VI taken together 

Second Division 50%  

All the rest shall be declared to have passed the examination.  

 

 For passing a candidate shall have to secure at least 40% marks in each course (Theory and 

Practical separately).  

 No division shall be awarded in Semesters I to V. 

 Whenever a candidate appears for a due paper examination, she will do so according to the 

syllabus in force. 

 A candidate not appearing in any examination/absent in any paper of term end examination shall 

be considered as having DUE in those papers. 

 

           

 
End Semester Examination Pattern 

Maximum Marks : 50        Duration:2½  Hrs. 

Section A                       10 x 1 =10 marks 

Contains 10 Questions of 1 mark each and all are compulsory.  

Three questions from each unit and one extra question from any one unit 

Section B                 3+3+4 = 10 marks 

Contains 3 questions with internal choice  ( Two questions from each unit). 

 (2 Questions of 3 marks each and 1 Question of 4 marks ) 

A student has to attempt 3 questions, choosing at least one question from each unit. 

Section C    3 x 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

A Student has to attempt 3 questions, choosing at least one question from each unit. 
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Course Structure in Semester – I 
   Compulsary  

Paper Code Paper Title Max Marks Min Marks Duration 

GEN-101 General English 50 20 1 Hr. 

   Optional 

Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 101 Inorganic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 102 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 103 Practical 10 40 50 20 4 Hrs. 

 Semester Total 200 80  

 

 

GEN 101 – General English 
Max. Marks: 50            Min. Marks: 20 

            Duration : 1 Hr 
Learning Outcome: 

On successful completion of the course, the students will be able to:- 

1. Get acquainted with the different concepts of Grammar. 

2. Enhance their reading and writing skills of the students. 

3. Develop a practice of using idioms and phrasal verbs in everyday conversations.  

4. Have a cutting edge in the competitive and professional world.  

Unit I 

SVOCA (Subject, Verb, Object, Complement, Adverbial), Transformation of sentence (Active Passive 

and Direct Indirect), Modals, Tense usage, Homophones and Homonyms,  

 IDIOMS 
1. A penny for your thoughts 

2. Actions speak louder than words 

3. At the drop of a hat 

4. Ball is in your court 

5. Barking up the wrong tree 

6. Beat around the bush 

7. Best of both worlds 

8. Bite off more than you can chew 

9. Blessing in disguise 

10. Burn the midnight oil 

11. Can't judge a book by its cover 

12. Cross that bridge when you come to it 

13. Cry over spilt milk 

14. Curiosity killed the cat 

15. Don't count your chickens before the 

eggs have hatched 

16. Don't put all your eggs in one basket 

17. Every cloud has a silver lining 

18. Feel a bit under the weather 

19. Give the benefit of the doubt 

20. Hear it on the grapevine 

21. Hit the nail on the head 

22. In the heat of the moment 

23. Kill two birds with one stone 

24. Last straw 

25. Let sleeping dogs lie 

26. Let the cat out of the bag 

27. Make a long story short 

28. Miss the boat 

29. Off one's rocker 

30. Once in a blue moon 

31. Piece of cake 

32. Put wool over other people's eyes 

33. See eye to eye 

34. Sit on the fence 

35. Speak of the devil! 

36. Take with a grain of salt 

37. Taste of your own medicine 

38. To hear something straight from the 

horse's mouth 

39. A Picture paints a thousand words 

40. Method to my madnes

 Phrasal verbs 
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1. Break: Break away, Break down, Break off, Break up 

2. Bring: Bring about, Bring in, Bring up, Bring down 

3. Come: Come by, Come across, Come upon 

4. Carry: Carry out, Carry on, Carry off, Carry over 

5. Call: Call on, Call off, Call at 

6. Get: Get Along, Get Away, Get By, Get Through, Get Over 

7. Give: Give up, Give away, Give in 

8. Hard: Hard up, Hard of hearing, Hard to please 

9. Look: look after, look into, look forward to, look up to 

10. Put: put out, put off, put up, put up with 

11. Run: run after, run down, run over, run out of 

12. Take: take after, take up, take to 

Unit II 

Comprehension, Précis writing 

Unit III 

 Formal and Informal Letters- Job Application, Resume and Cover letter, Composition, Report Writing 

Reference Books: 

 A Practical English Grammar (Oxford Paper Back)   : A.J. Thomson 

 Intermediate English Practice Book ( Orient Longman )  : S.Pit Corder :  

 Strengthen Your English (OUP 1973)      :Bhaskaran and Hordburgh 

 The English Errors Of Indian Students (OUP)   :T.l.h. Smith – Pearce 

 A Practical Course of English ( Ramesh Book Depot, Jaipur) :I.K. Sharma and V.D. Singh 

 
 

CHE – 101: Inorganic Chemistry 
Max. Marks : 75                                                  Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Interpret atomic structure and nature of covalent bonds. 

2. Compare various periodic properties and discuss ionic solids. 

3. Summarize properties of s- and p- block elements. 

Unit – I 
1. Atomic Structure 

Idea of de-Brogile matter waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger 

wave equation, significance of φ and φ
2
, quantum numbers, shapes of s, p, d orbitals. Electronic 

configurations of the atoms, stability of half-filled and completely filled orbitals, relative energies of 

atomic orbtials, anomalous electronic configurations. 

2. Chemical Bonding 

Covalent Bond – Valence bond theory and its limitations, directional characteristics of covalent 

bond, various types of hybridization and shapes of simple inorganic molecules and ions. Valence 

shell electron pair repulsion (VSEPR) theory to NH3, H3O
+
, SF4, ClF3, ICl

-
2, and H2O. MO theory, 

homonuclear and heteronuclear (CO and NO) diatomic molecules, Comparison of VB and MO 

approaches, multicentre bonding in electron deficient molecules, 
 
bond strength and bond energy, 

percentage ionic character from dipole moment and electronegativity difference. 

Unit - II 
1. Periodic Properties 

Atomic and ionic radii, ionization enthalpy, electron gain enthalpy and electronegativity- definition, 

methods of determination and trends in periodic table, applications in predicting and explaining the 

chemical behaviour. 

2. Ionic Solids 

Ionic structures, radius ratio and coordination number, limitation of radius ratio rule, lattice defects, 

semiconductors, lattice energy and Born-Haber cycle, solvation energy and solubility of ionic solids, 
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polarizing power and polarisability of ions, Fajan’s rule. Metallic bond- free electron, valence bond 

and band theories. 

Unit - III 
1. s-Block Elements  

Comparative study, diagonal relationships, salient features of hydrides, solvation and complexation 

tendencies including their function in biosystems. 

p-Block Elements 

Comparative study (including diagonal relationship) of groups 13-17 elements, compounds like 

hydrides, oxides and halides of groups 13-16, hydrides of boron-diborane and higher boranes, 

borazine, borohydrides.  

Reference Books: 

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

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

 Douglas, McDaniel and Alexander: Concepts and Models in Inorganic Chemistry, John Wiley. 

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

 G.L.Miessler and Donald A. Tarr: Inorganic Chemistry, Pearson Publication. 

 Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd. 

 Puri, Sharma, Kalia: Text book of Inorganic Chemistry, Vishal publications, Jalandhar. 
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CHE – 102  Organic Chemistry 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

On successful completion of the course the student will be able to- 

1. Predict structure and bonding in common organic molecules and mechanism of organic reactions. 

2. Review the preparation and chemical reactions of alkanes and cycloalkanes. 

3. Summarize the chemical behavior of alkenes, dienes and alkynes. 

Unit - I 
1.  Structure and Bonding 

Hybridization, bond length and bond angles, bond energy, vander Waals interactions, inclusion 

compounds, clatherates, charge transfer complexes, resonance, hyperconjugation, aromaticity, 

inductive and field effects, hydrogen bonding. 

2. Mechanism of Organic Reactions 

Curved arrow notation, drawing electron movements with arrows, half-headed and full headed arrows, 

homolytic and heterolytic bond fission. Types of reagents-electrophiles and nucleophiles. Types of 

organic reactions. Energy considerations. Reactive intermediates, carbocations, carbanions, free 

radicals, carbenes, arynes and nitrenes (with example). Assigning formal charges on intermediates and 

other ionic species. 

Unit – II 
1.  Alkanes  

Methods of preparation (with special reference to Wurtz reaction,Kolbe reaction, Corey-House 

reaction and decarboxylation of carboxylic acids), physical properties and chemical reactions of 

alkanes. Mechanism of free radical halogenation of alkanes: orientation, reactivity and selectivity  

2.  Cycloalkanes  
Nomenclature, methods of preparation. chemical reactions, Baeyer’s strain theory and its limitations. 

Ring strain in small rings (cyclopropane and cyclobutane), theory of strainless rings. cyclopropane 

ring: banana bonds 

                                                        Unit – III 
1. Alkenes 

Nomenclature of alkenes, methods of preparation, mechanism of dehydration of alcohols and 

dehydrohalogenation of alkyl halides, regioselectivity in alcohol dehydration. Saytzeff  rule, 

Hoffmann elimination, physical properties and relative stabilities of alkenes. Chemical reactions of 

alkenes-mechanisms involved in hydrogenation, electrophilic and free radical additions, halogenation, 

hydrohalogenation, Markownikoff’s rule, hydroboration-oxidation, oxymercuration-reduction. 

Epoxidation, ozonolysis, hydration, hydroxylation and oxidation with KMnO4, Polymerization of 

alkenes. Substitution at the allylic and vinylic positions of alkenes. Industrial applications of ethylene 

and propene. 

2. Alkynes 

Nomenclature, structure and bonding in alkynes. Methods of preparation, chemical reactions of 

alkynes- hydrogenation, halogenation, hydrohalogenation, hydration, hydroboration and 

hydroxylation, ozonolysis of alkynes, acidity of alkynes, mechanism of electrophilic and nucleophilic 

addition reactions, metal-ammonia reductions, oxidation and polymerization, acidity of alkynes, 

characteristics of terminal alkynes. 

3. Dienes- Nomenclature and classification of dienes: isolated, conjugated and cumulated dienes. 

Structure of allenes and butadiene method of formation, polymerization. Chemical reactions-1,2 and 

1,4 additions, Diels-Alder reaction. 

Reference Books: 

 T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons. 

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

 E.L.Eliel: Sterochemistry of Carbon Compounds, Tata McGraw Hill. 

 I.L.Finar: Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March:  Advanced Organic Chemistry, John Wiley and Sons. 
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CHE –103  Practical 
Max. Marks : 50                                     Min. Marks: 20 

      Duration : 4 Hrs 
Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

 

1. Inorganic Chemistry 

Semi-micro Analysis- separation and identification of four ions, cation analysis from Groups I, II, III, 

IV, V and VI, anion analysis including interfering radicals. 

2. Organic Chemistry 

Laboratory Techniques.(Any Three) 

a) Calibration of Thermometer 

80-82
o 
(Naphthalene),113.5-114

o
 (Acetanilide) 

132.5-133
o
 (urea), 100

o 
(Distilled Water) 

b) Determination of Melting Point 

(Naphthalene),80-82
o
 ,Benzoic acid 121.5-122

o
 

Urea 132.5-133 
o
 , Succinic acid 184.5-185

 o
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Cinnamic acid 132.5-133
o
,Salicyclic acid 154.5-158 

o
 

Acetanilide 113.5-114
o 
m-Diniitrobenzene 90

o
 

p-Dichlorobenzene 52
o
 Aspirin 135

o
 

c)  Determination of boiling points 

Ethanol 78
o
 , Cyclohexane 81.4

o
 , Toluene 110.6

o
, Benzene 80

o
 

d) Mixed melting point 

Urea-Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1) 

e) Distillation 

Simple distillation of ethanol-water mixture using water condenser.  

Distillation of nitrobenzene and aniline using air condenser 

f) Crystallization 

Concept of induction of crystallization 

Phthalic acid from hot water (using fluted filter paper and stemless funnel) 

Acetanilide from boiling ethano 

Benzoic acid from water 

g) Decolorisation and crystallization using charcoal 

Decolorisation of brown sugar (sucrose) with animal charcoal using gravity filtration.  

Crystallization and decolorisation of impure naphthalene (100 g of naphthalene mixed with 0.3 g if 

Congo red using 1 g decolorising carbon) from ethanol. 

h) Sublimation (Simple and Vacuum) 

Camphor, Naphthalene, Phthalic acid and Succinic Acid. 

Reference Books (Laboratory Courses) 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of   

Practical Organic Chemistry, ELBS. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Vol. I-Physical, Goel Publishing House. 

 J.N. Gurtu and R. Kapoor : Advanced Experimental Chemistry, Vol. I-Physical, S Chand & Co.  

 Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman. 

 
SCHEME OF PRACTICAL EXAMINATION- 

Max. Marks: 40 

1. Inorganic Chemistry-      20 

2. Organic Chemistry –       10 

3. Viva-     5 

4. Record-     5 
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Course Structure in Semester – II 
Compulosry  

Paper Code Paper Name Max. Marks Min. Marks Duration 

GEN-102 General Hindi 50 20 1 Hr. 

Optional 

Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 201 Physical Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 202 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 203  Practical 10 40 50 20 4 Hrs. 

Total 200 80  

 

GEN-102 सामान्य ह िंदी 
पूर्णांक-50 : 1    

अध्ययन के परिणाम  

पाठ्यक्रम पूणण होने के बाद विद्यार्थी योग्य होंगे –
1 . विद्यार्र्थणयों में  हहिंदी व्याकिणणक ज्ञान का विकास होना I  

व्याकिण – भाग 

इकाई-1                           अिंक योजना 
 सिंज्ञा, सिणनाम, विशषेण, क्रक्रया,                                   -  10 अिंक 

 क्रक्रया विशषेण ,सिंर्ि, समास, विलोम शब्द                                                   -   10 अिंक 

इकाई-2 

 शुद्धीकिण [शब्द शुवद्ध ,िाक्यशुवद्ध ] पारिभावषक शब्दािली-[अिंगे्रजी शब्दों के हहिंदी  
समानार्थणक शब्द]                     -   5 अिंक  

 शब्द युग्म- अर्थण भेद , पयाणयिाची शब्द , उपसगण , प्रत्यय,                  -   5 अिंक  

इकाई-3 

 ननबन्ि लेखन                                                   - 10 अिंक 

 पत्र लेखन –आिेदन पत्र, ÁkFkZuk i= ] c/kkÃ i=                   -    5 अिंक 

 अपहित गद्यािंश                                                                   -    5 अिंक 

    सहायक पुस्तकें - 
 हहिंदी व्याकिण – डॉ. इिंहदिा अशोक  

 हहिंदी व्याकिण कोश – डॉ. हदनेशचिंद्रशमाण,श्रीमती पुपपा शमाण 
 हहिंदी व्याकिण – डॉ. हरिचिण शमाण  
 हहिंदीव्याकिण – डॉ. िाजेश्िि प्रसाद चतुिेदी 
 हहन्दी व्याकिण - भोलानार्थ नतिािी
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CHE – 201 : Physical Chemistry 
Max. Marks : 75                                              Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Predict properties of solid state and colloidal states of matter.  

2. Review various phenomenon of gaseous state.  

3. Summarize the properties of dilute solutions and explain colligative properties. 

Unit I 

1. Solid State 

Definition of space lattice, unit cell. Laws of crystallography-(i)Law of constancy of interfacial angles 

(ii) Law of rational indices (iii) Law of symmetry. Symmetry elements in crystals. Wiess parameter 

system, millar’s indices. X-ray diffraction by crystals. Derivation of Bragg’s equation. Determination 

of crystal structure of NaCl, KCl and CsCl ( Laue’s method and powder method).  

2. Colloidal State 

Definition of colloids, classification of colloids. Solids in liquids (sols): properties- kinetic, electrical, 

electrosmosis; stability of colloids, precipitation of colloid, protective action, Hardy-Schulze law, gold 

number. Liquids in liquids (emulsions); types of emulsions, preparation & application, 

deemulsification, Emulsifier. Liquids in solids (gels): classification, properties and application, 

general applications of colloids. 

Unit II 

      Gaseous States 

Postulates of kinetic theory of gases and derivation of the kinetic gas equation, Deviation of real gases 

from ideal bahaviour, compressibility factor, Causes of deviation, vander Waals equation of state. 

Critical Phenomenon: PV isotherms of real gases, continuity of states, isotherms of vander Waals 

gases, relationship between critical constant and vander Waals constants, calculation of Vander 

Waal’s constant, law of corresponding states, reduced equation of state.  

Molecular velocities: Root mean square, average and most probable velocities, Qualitative discussion 

of the Maxwell’s distribution of molecular velocities, collision number, mean free path and collision 

diameter, Liquifaction of gases (by various methods). 

Unit III 

       Solutions, Dilute Solutions and Colligative Properties 

Types of solution, Ideal solutions and Raoult’s law, deviations from Raoult’s law – non-ideal 

solutions, methods of expressing concentration of solutions, activity and activity coefficient. Dilute 

solution, colligative properties, relative lowering of vapour pressure, molecular mass determination. 

Osmosis, law of osmotic pressure and its measurement, calculation of osmotic pressure, determination 

of molecular mass from osmotic pressure. Elevation of boiling point and depression in freezing point. 

Experimental methods for determining various colligative properties. Abnormal molar mass, degree of 

dissociation and association of solutes. 

Reference Books: 

 P.W.Atkins: Physical Chemistry, Oxford University Press. 

 G.W.Castellan: Physical Chemistry, Narosa Publishing House. 

 G.M.Barrow, Physical Chemistry, Tata McGraw Hill. 

 Puri, Sharma, Pathania: Principles of Physical Chemistry, Vishal publication. 

 

 

CHE – 201
 : 75                                                : 30

: 2 ½   
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CHE – 202 Organic Chemistry 
Max. Marks : 75                                             Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Identify the stereochemistry of  organic compounds. 

2. Assess the aromaticity of arenes and  electrophilic substitution reactions. 

3. Compare the reactivity of alkyls and aryl halides. 

                                                    Unit – I 
Stereochemistry of Organic Compounds 

Concept of isomerism. Types of isomerism. Optical isomerism-elements of symmetry, molecular chirality, 

enatiomers, stereogenic centre, optical activity, properties of enantiomers, chiral and achiral molecules 

with two stereogenic centres, diastereomers, threo and erythro diastereomers, meso compounds, resolution 

of enantiomers, inversion, retention and racemization. Relative and absolute configuration, sequence rules, 

D & L and R & S systems of nomenclature. Geometric isomerism- determination of configuration of 

geometric isomers. E & Z system of nomenclature, geometric isomerism in oximes and alicyclic 

compounds. Conformational isomerism- conformational analysis of ethane and n-butane; conformations of 

cyclohexane, Qualitative treatment of stability of chair and boat comformations 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 – II 
1. Arenes and aromaticity 
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Structure of benzene: molecular formula and Kekule structure. Stability of benzene, resonance 

structure, MO picture. Aromaticity: Huckle rule, aromatic ions. 

Nomenclature  of  benzene derivatives. The aryl group. Aromatic nucleus and side chain. Side chain 

reactions of benzene derivatives. Birch reduction. Methods of formation and chemical reactions of 

alkylbenzenes, alkynylbenzenes and biphenyl. 

2. Aromatic electrophilic substitution- general pattern of the mechanism, role of sigma and pi 

Complexes. Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel-Crafts 

reaction. Energy profile diagrams, activating and deactivating substituents, orientation and ortho/para 

ratio.  

Unit – III 
Alkyl and Aryl Halides 

Nomenclature and classification of alkyl halides, Methods of preparation, chemical reaction. 

Mechanisms of nucleophilic substitution reactions of alkyl halides, SN
2

 and SN
1

 reactions with energy 

profile diagrams. Polyhalogen compounds: chloroform, carbon tetrachloride. Methods of preparation 

of aryl halides, nuclear and side chain reactions. The addition elimination and the elimination-addition 

mechanisms of nucleophilic aromatic substitution reactions.  Relative reactivities of alkyl halides vs 

allyl, vinyl and aryl halides. Synthesis and uses of DDT and BHC. 

Reference Books: 

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

 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

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

 I.L.Finar: Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March:  Advanced Organic Chemistry, John Wiley and Sons. 

 
 

CHE – 202 
 : 75                                                : 30

: 2 ½   
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CHE – 203 Practical 
Max. Marks : 50                                              Min. Marks: 20 

      Duration : 4 Hrs 

Learning Outcomes: 

On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

a. Organic Chemistry 

Qualitative Analysis 

Detection of extra elements (N,S and halogens) and functional groups (phenolic, carboxylic, carbonyl, 

esters, carbohydrates, amines, amides, nitro and anilide) in simple organic compounds. 

b. Physical Chemistry (Any Five) 

1. To determine the specific reaction rate of the hydrolysis of methyl acetate/ ethyl acetate catalyzed by 

hydrogen ions at room temperature. 

2.  To study the effect of acid strength on the hydrolysis of an ester. 

3. To compare the strengths of HCI and H2SO4 by studying the kinetics of hydrolysis of ethyl acetate. 

4. To study kinetically the reaction rate of decomposition of iodide by H2O2. 

5. To study the distribution of iodine between water and CCI4 

6. To study the distribution of benzoic acid between benzene and water. 

7. To prepare arsenious sulphide sol and compare the precipitating power of mono-,bi- and trivalent 

anions. 

8. To determine the percentage composition of a given mixture (non interacting systems) by viscosity 

method. 

9. To determine the viscosity of amyl alcohol in water at different concentrations and calculate the 

excess viscosity of these solutions. 

10. To determine the percentage composition of a given binary mixture by surface tension method 

(acetone & ethyl methyl ketone). 

Reference Books (Laboratory Courses) 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of       

Practical Organic Chemistry, ELBS. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I- Physical, Goel Publishing House. 

 J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 

 Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman. 

 

SCHEME OF PRACTICAL EXAMINATION- 

Max. Marks: 40 

1. Organic Chemistry -       15 

2. Physical Chemistry  –     15 

3. Viva-                5 

4. Record-               5 
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Course Structure in Semester – III 

Compulsary 
Paper Code Nomenclature Max. Marks Min. Marks Duration 

GEN-103 Environmental Studies 50 20 1 Hr. 

Optional 

Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 301 Inorganic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 302 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 303 Practicals 10 40 50 20 4 Hrs. 

 Semester Total 200 80  

 

GEN-103 ENVIRONMENTAL STUDIES  
Max. Marks: 50                                    Min. Marks: 20 

  Duration : 1 Hr. 

Unit I  

Natural Resources 

Renewable and Non Renewable resources: 

 Natural resources and associated problems 

a. Forest resources: Use and over exploitation, deforestations, case studies Timber extraction, 

mining , dams and their effects on forests and tribal people. 
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b. Water resources: Use and over utilization of surface and groundwater, floods, drought, conflict 

over water, dams – benefits and problems 

c. Mineral resources: Use and exploitation , environmental effects of extracting and using mineral 

resources. 

d. Energy resources : Growing energy needs, renewable and non renewable energy sources, use of 

alternate energy sources.  

e. Land resources: Land as a resource, Land degradation, man induced landslides, soil erosion and 

desertification. 

 Role of an individual in conservation of natural resources 

 Equitable use of resources for sustainable lifestyles.  

Unit II 

Ecosystem 

 Concept of Ecosystem 

 Structure and function of an ecosystem 

 Producers, consumers and decomposers, 

 Energy flow in the eco system 

 Ecological succession 

 Food chains, food webs and ecological pyramids. 

 Virus - COVID 

 HIV / Aids – causes and precaution 

 Climate change, global warming, Acid Rain, Ozone layer depletion 

 Photochemical smog 

Unit III 

Biodiversity and its conservation 

 Introduction – Definition: genetics, species and ecosystem diversity 

 Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option values 

 Hot spots of biodiversity 

 Threats to biodiversity: habitats loss, poaching of wildlife, man-wildlife conflicts 

 Endangered and endemic species of India 

 Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity 

 

Environmental Pollution 

 Causes , effects and control measures of: 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Noise pollution 

 
GEN-103 % i;kZoj.k foKku 

iw.kk±d  % 50                                    U;wure vda % 20  

le; : 1 ?kaVs 

bdkÃ I 
ÁkÑfrd lalk/ku 

uohudj.k ,oa vuohuhdj.k lalk/ku  % ÁkÑfrd lalk/ku ,oa mlls lacaf/kr leL;k,¡  

1. ou lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] ou¨Uewyu d¢l v/;;u ] fVEcj fu“d“kZ.k] [kuu ,oa mud¢ 

ou¨a ,oa tu tkfr;¨a ij ÁHkko  

2. tylalk/ku % lrgh ,oa Hkwty dk mi;¨x ,oa vfrmiHk¨x ] ck<+ ] lw[kk] ty fookn] cka/k¨ dh 

leL;k,a ,oa ykHk 

3. [kfut lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] [kfut lalk/ku d¢ mi;¨x ,oa fu“d“kZ d¢ i;kZoj.kh; 

ÁHkko] d¢l v/;u  

4. ÅtkZ lalk/ku  % c<+rh gqÃ ÅtkZ vko‘;drk,¡] uohuhdj.k ,oa vuohuhdj.k ÅtkZ lalk/ku ] ÅtkZ 
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laLkk/ku¨a dk osdfYIkd mi;¨x d¢l v/;u  

5. Hkwlalk/ku % Hkwfe ,d laLkk/ku ] Hkwvi?kVu ] ekuotfuRk Hkwl[kyu e`nk vijnu ,oa e#LFkyhdj.k 

ÁÑfrd lalk/ku¨a d¢ laj{k.k esa O;fDrd Hkwfedk Lkrr thoup;kZ d¢ fy, lalk/ku¨a dk mi;qDr 

mi;¨x  

bdkÃ II  
ikfjfLFkfrdh ra= 

1. ikfjfLFkfrdh ra= dh vo/kkj.kk 

2. ikfjfLFkfrdh ra= dh lajpuk ,oa dk;ZÁ.kkyh 

3. mRiknd ] miHk¨Drk] vi?kVd 

4. ikfjfLFkfrdh ra= esa ÅtkZ Áokg 

5. ikfjfLFkfrdh vuqØe.k  

6. [kk| Ja`[kyk ] [kk|tky] ,oa ikfjfLFkfrdh Lrwi  

7. विषाणु- COVID 

8. ,p vkÃ oh @ ,M~l (dkj.k v©j iwokZ/kku) 
9. tyok;q ifjorZu ] oSf‘Okd rki o`f) ] vEyo“kkZ] v¨t¨uijr {kj.k 

10. Q¨V¨d¢ehdy LekWx 

bdkÃ III 
 tSo fofo/krk ,o laj{k.k 

1. ifjp; & ifjHkk“kk] thuh;] Átkrh; ,oa  ikfjfLFkfrdh fofo/krk 

2. tSofofo/krk dk eºRo ] miHk¨xh; mIk;¨fxrk] mRikndh; mIk;¨fxrk] lkekftd uSfrd l©Un;Z 

c¨/k ,oa oSdfYid ewY; 

3. tSofofo/krk d¢ rIrLFky 

4. tSofofo/krk d¢ [krjs % vkokl{k;] oU;Ák.kh;¨a dk f‘kdkj ] ekuo oU;Ákf.k;¨a d¢ chp foj¨/kkHkkl  

5. Hkkjr dh foyqIrÁk; ,oa LFkkfud Átkfr;k¡  

6. tSo fofo/krk dk laj{k.k % Lo LFkkuh; ,oa iwoZ LFkkuh laj{k.k  

7. ifjHkk“kk] dkj.k] ÁHkko ,oa fu;a=.k mik; 

a.   ok;q Ánw“k.k   

b. ty Ánw“k.k   

c.   e`nk Ánw“k.k  

d.  /ofu Ánw“k.k 

  
 

CHE – 301: Inorganic Chemistry 
Max. Marks : 75                                                    Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes: 

On successful completion of the course the student will be able to- 

1. Assess the chemistry of the first, second and third transition series. 

2. Predict chemical properties of Coordination compounds, Lanthanides and Actinides. 

3. Illustrate oxidation reduction behavior and aqueous and non aqueous solvents. 

Unit – I 

1. Chemistry of Elements of First Transition Series 

Characteristic properties of d-block elements. Properties of the elements of the first transition series, 

General group trends with special reference to electronic configuration, variable valency, colour, 

magnetic and catalytic properties, ability to form complexes and stability of various oxidation states. 

2. Chemistry of Elements of Second and Third Transition series 

General characteristics, comparative treatment with their 3d-analogues in respect of ionic radii, 

oxidation states, magnetic behaviour, spectral properties and stereochemistry 
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Unit - II 

1. Coordination Compounds 

Werner’s coordination theory and its experimental verification, effective atomic number concept, 

chelates, nomenclature of coordination compounds, isomerism in coordination compounds, valence 

bond theory of transition metal complexes. Inner and outer orbital complexes of Cr, Fe, Co, Ni and Cu 

(coordination numbers 4 and 6), limitations of VBT 

2. Chemistry of Lanthanides  

Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex formation, 

separation of lanthanides.  

3. Chemistry of Actinides 

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. Comparison of actinides with 

lanthanides. 

Unit - III 

1. Acids and Bases 
Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and Lewis concepts of acids and bases. 

2. Non-aqueous Solvents 

Physical properties of a solvent, types of solvents and their general characteristics reactions in non-

aqueous solvents with Suggested to liquid NH3 and liquid SO2. 

3.  Oxidation and Reduction  

 Use of redox potential data-analysis of redox cycle, redox stability in water-Frost, Latimer and 

Pourbaix diagrams. Principles involved in the extraction of the elements.  

Reference Books: 

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

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

 Douglas, McDaniel and Alexander : Concepts and Models in Inorganic Chemistry, John Wiley. 

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

 G.L.Miessler and Donald A. Tarr, Inorganic Chemistry, Pearson Publication. 

 Gary Wulfsberg : Inorganic Chemistry, Viva Books Pvt. Ltd. 

 Puri, Sharma and Kalia: Text book of Inorganic chemistry, Vishal publication, Jalendhar 

 

CHE – 301 
 : 75                                              : 30

: 2 ½ 
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CHE – 302: Organic Chemistry
Max. Marks : 75            Min. Marks: 30  

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Assess the molecular structure using UV and IR Spectroscopy. 

2. Summarize the reactivity of primary, Secondary and tertiary alcohols. 

3. Illustrate the preparation and Chemical Reactions of Phenols, Ethers and Epoxides. 

Unit - I 

      Spectroscopy 

Electromagnetic Spectrum: Absorption Spectra 

Ultraviolet (UV) absorption spectroscopy- absorption laws (Beer-Lambert law), molar absorptivity, 

presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation. Concept 

of chromophore and auxochrome. Bathchromic, hypsochromic, hyperchromic and hypochromic shifts. 

UV spectra of conjugated dienes and enones, Application of electronic spectroscopy and Woodward 

rules for calculating λmax of conjugated dienes and α, β – unsaturated carbonyl compounds.
  

Infrared 

(IR) absorption spectroscopy-molecular vibrations, Hooke’s law, selection rules, intensity and position 

of IR bands, measurement of IR spectrum, fingerprint region, characteristic absorption of various 

functional groups and interpretation of IR spectra of simple organic compounds. 

Unit – II 

      Alcohols 

Classification and nomenclature. 

Monohydric alcohols- nomenclature, methods of formation by reduction of aldehydes, ketones,  

carboxylic acids and esters. Hydrogen bonding. Acidic nature. Chemical reactions of alcohols. 

Differentiation of 1
0
,
 
2

0
 and 3

0
 alcohols. Dihydric alcohols-nomenclature, methods of formation 

,chemical reactions of vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4 ] and pinacol-

pinacolone rearrangement. Trihydric alcohols- nomenclature and methods of formation, chemical 

reactions of glycerol. 

Unit - III 

1. Phenols 

Nomenclature, structure and bonding. Preparation of phenols, physical properties and acidic character. 

Comparative acidic strengths of alcohols and phenols, resonance stabilization of phenoxide ion. 

Reactions of phenols-electrophilic aromatic substitution, acylation and carboxylation. Mechanisms of 

Fries rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben-Hoesch reaction, Lederer-

Manasse reaction and Reieer-Tiemann reaction. 

2. Ethers and Epoxides  

Nomenclature of ethers and methods of their formation, physical properties. Chemical reactions- 

cleavage and autoxidation, Ziesel’s 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.  

Reference Books: 

 R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall. 
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 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

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

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March, Advanced Organic Chemistry, John Wiley and Sons. 

 R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic Compounds, 

John Wiley and Sons. 
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CHE –303  Practical 
Max. Marks : 50                                       Min. Marks: 20 

      Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

 

 Inorganic Chemistry 

Calibration of fractional weights, pipettes and burettes. Preparation of standard solutions. Dilution 0.1 

M to 0.001 M solutions. 

 Quantitative Analysis 

Volumetric Analysis (Any Four) 
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(i) Determination of acetic acid in commercial vinegar using NaOH. 

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

(iii) Estimation of calcium content in chalk as calcium oxalate by potassium permanganate. 

(iv) Estimation of hardness of water by EDTA. 

(v)    Estimation of ferrous and ferric dichromate method. 

(vi) Estimation of copper using thiosulphate. 

Gravimetric Analysis. 
(i) Analysis of Cu as CuSCN 

(ii) Ni as Ni-dimethylglyoxime. 

Reference Book (Laboratory Courses) 

 J. Bassett, R.C. Denney, G.H. Heffery and J Mendham: Vogel’s Textbook of quantitative Inorganic 

Analysis (revised), ELBS. 

 W.W. Scott:  Standard Methods of Chemical Analysis, The Technical Press. 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal:  Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of 

Practical Organic Chemistry, ELBS 

 
SCHEME OF PRACTICAL EXAMINATION- 

Max. Marks: 40 

1. Calibration & Preparation of solution    05 

2.  Volumetric Analysis -                                                     10 

3.  Gravimetric Analysis -                                                    15 

4. Viva                                                                                  05 

5. Record                                                                              05 

 

 

CHE – 303 
 : 50             : 20

: 4  

” ” M
” ”

1. NaOH  
2. HCl  
3. ” ”  
4. EDTA  
5.  
6.  

”  
(i) Cu CuScN ”  
(ii) Ni Ni-DMG ”  
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Course Structure in Semester – IV 
Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 401 Physical Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 402 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 403 Practical 10 40 50 20 4 Hrs 

Total 200 80  

 

 
CHE – 401  Physical Chemistry 

Max. Marks : 75                              Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Summarize the First, Second and third law of thermodynamics and their applications. 

2. Review the various types of conductance, factors affecting it and applications of 

Conductivity measurements. 

3. Discuss various phenomena related to cells and Corrosion.  

Unit - I 

 1.   Thermodynamics-I 

First Law of Thermodynamics: Statement, definition of internal energy and enthalpy. Heat capacity, 

heat capacities at constant volume and constant pressure and their relationship. Joule’s law, Joule-

Thomson coefficient and inversion temperature. Calculation of w, q, dU, & dH for the expansion of 

ideal gases under isothermal and adiabatic conditions for reversible process.  

Thermochemistry: standard state, standard enthalpy of formation-Hess’s Law of heat summation and 

its applications. Heat of reaction at constant pressure and at constant volume. Enthalpy of 

neutralization. Bond dissociation energy and its calculation from thermo-chemical data, temperature 

dependence of enthalpy, Kirchhoff’s equation. Variation of G and A with P, V and T.  

2 Thermodynamics-II 

Second law of thermodynamics: need for the law, different statements of the law. Carnot cycle and its 

efficiency, Carnot theorem. Thermodynamic scale of temperature. Concept of entropy: entropy as a 

state function, entropy as a function of V & T, entropy as a function of P & T, entropy change in 

physical change, entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases 

and mixing of gases. Third law of thermodynamics: Nernst heat theorem, statement and concept of 

residual entropy, evaluation of absolute entropy from heat capacity data. Gibbs and Helmholtz 

functions; Gibbs function (G) and Helmholtz function (A) as thermodynamic quantities, A & G as 

criteria for thermodynamic equilibrium and spontaneity, their advantage over entropy change.  

Unit – II 

      Electrochemistry-I 

Electrical transport-conduction in metals and in electrolyte solutions, specific conductance and 

equivalent conductance, measurement of equivalent conductance, variation of equivalent and specific 

conductance with dilution. Migration of ions and Kohlrausch law, Arrehenius theory of electrolyte 

dissociation and its limitations, weak and strong electrolytes, Ostwald’s dilution law its uses and 

limitations. Debye-Huckel-Onsagar’s equation for strong electrolytes (elementary treatment only). 

Transport number, definition and determination by Hittorf method and moving boundary method. 

Applications of conductivity measurements: determination of degree of dissociation, determination of 

Ka of acids, determination of solubility product of a sparingly soluble salt, ionic product of water, 

hydrolysis constant of a salt, conductometric titrations. 
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Unit – III 

     Electrochemistry-II 

Types of reversible electrodes-gas-metal ion, metal-insoluble salt anion and redox electrodes. 

Electrode reactions, Nernst equation, derivation of cell E.M.F. and single electrode potential, standard 

hydrogen electrode, standard electrode potential, sign conventions, electrochemical series and its 

significance. Electrolytic and Galvanic cells-reversible and irreversible cells, conventional 

representation of electrochemical cells. EMF of a cell and its measurements. Computation of cell 

EMF. Calculation of thermodynamic quantities of cell reactions(ΔG, ΔH, ΔS and equilibrium 

constant), polarization, over potential and hydrogen over voltage. Concentration cell with and without 

transport, liquid junction potential, application of concentration cells, valency of ions, solubility 

product and activity coefficient. pH determination using hydrogen electrode and quinhydrone 

electrode, glass electrode. Potentiometric titrations -qualitative treatment (acid-base and oxidation-

reduction only). 

Corrosion- Types, theories & methods of combating it 

Reference Books: 

 P.W.Atkins : Physical Chemistry, Oxford University Press. 

 G.W.Castellan: Physical Chemistry, Narosa Publishing House. 

 G.M.Barrow, Physical Chemistry, Tata McGraw Hill. 

 Puri ,Sharma, Pathania: Principles of Physical Chemistry, Vishal Publications  
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CHE – 402  Organic Chemistry 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Illustrate the preparation and Chemical reactions of aldehydes and Ketones. 

2. Summarize the chemical behavior of different organic compounds of Nitrogen. 

3. Assess the chemistry of aliphatic and aromatic carboxylic acids and its derivatives. 

Unit – I 

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 additions to carbonyl group with particular emphasis on benzoin, aldol, 

Perkin and Knoevenagel condensations. Condensation with ammonia and its derivatives. Witting 

reaction. Mannich reaction. Use of acetals as protecting group, Oxidation of aldehydes and ketones: 

with potassium permanganate and potassium dichromate. Oxidation of aldehydes with Tollen’s 

reagent, Fehling solution and sodium hypohalite (haloform reaction), Baeyer-villiger oxidation of 

ketones, Cannizzaro reaction. reductions of  aldehydes  and ketones with  LiAIH4 and NaBH4, MPV, 

Clemmensen, Wolff-kishner, reductions, Halogenation of enolizable ketones 

Unit – II 

Organic Compounds of Nitrogen 

Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes, Mechanisms of 

nucleophilic substitution in nitroarenes and their reductions in acidic, neutral and alkaline media. 

Picric acid. Halonitroarenes: reactivity. Structure and nomenclature of amines, physical 

properties.Stereochemistry of amines. Separation of a mixture of primary, secondary and teritary 

amines. Structural features effecting basicity of amines. Amines salts as phase-transfer catalysts. 

Preparation of alkyl and aryl amines( reduction of nitro compounds, nitriles),reductive amination of 

aldehydic and ketonic compounds. Gabriel-phthalimide reaction, Hofmann bromamide reaction. 

Reaction of amines, electrophilic aromatic substitution in aryl amines, reaction of amines with nitrous 

acid. Synthetic transformation of aryl diazonium salts, azo coupling. 

Unit – III 

1. Carboxylic Acids 

Nomenclature, structure and bonding, physical properties, acidity of carboxylic acids, effects of 

substituents on acid strength. Preparation of carboxylic acids. Reactions of carboxylic acids. Hell-

Volhard-Zelinsky reaction. Reduction of carboxylic acids. Mechanism of decarboxylation. Methods of 

formation and chemical reactions of halo acids. Hydroxy acids: malic, tartaric and citric acids, 

dicarboxylic acid.  
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2. Carboxylic Acid Derivatives - Synthesis of acid chlorides, esters, anhydrides and amides. Relative 

stability of acyl derivatives, Physical properties, interconversion of acid derivatives  Mechanisms of 

esterfication and hydrolysis (acidic and basic). 

Reference Books: 

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

 T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons. 

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

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March: Advanced Organic Chemistry, John Wiley and Sons. 
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CHE – 403 Practical 
Max. Marks : 50            Min. Marks: 20 

Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

1. Organic Chemistry 

A. Chromatography (Any Three) 

(i) Separation , Rf values and identification of organic compounds. 

(ii)Preparation and separation of 2,4-dinitrophenylhydrozone of acetone,2- butanone, hexan-2- and 3-

one using toluene and light petroleum (40:60). 

(iii) Separation of a mixture of dyes using cyclohexane and ethyl acetate (8.5:1.5) 

(iv) Separation of a mixture of phenylalanine and glycine. Alanine and aspartic acid. Leucine and 

glutamic acid. Spray reagent-ninhydrin. 

(v) Separation of a mixture of D,L- alanine, glycine and L-Leucine using n-butanol: acetic acid: 

water(4:1:5), spray reagent-ninhydrin. 

(vi) Separation of monosachharides- a mixture of D-galactose and D-fructose using n-butanol: acetone 

: water (4:5:1) spray reagent-aniline hydrogen phthalate. 

B. Qualitative Analysis 

Identification of an organic compound through the functional group analysis, determination of 

melting point and preparation of suitable derivatives. 

2. Physical Chemistry (Any Four) 

a) Determination of the transition temperature of the given substance by thermometric/dialometric 

method (e.g.MnCl2.4H2O/SrBr2. 2H2O) 

b) To study the effect of a solute (e.g. NaCl, succinic acid) on the critical solution temperature of two 

partially miscible liquids (e.g. phenol-water system) and to determine the concentration of that solute 

in the given phenol-water system. 

c) To construct the phase diagram of two components (e.g. diphenylaminebenzophenone) system by 

cooling curve method. 

d) To determine the solubility of benzoic acid at different temperatures and to determine ΔH of the 

dissolution process. 

e) To determine the enthalpy of neutralization of a weak acid/weak base versus strong base/strong acid 

and determine the enthalpy of ionization of the weak acid/weak base. 

f) To determine the enthalpy of solution of solid calcium chloride and calculate the lattice energy of 

calcium chloride from its enthalpy data using Born Haber cycle. 

Reference Books (Laboratory Courses).  

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of 

Practical Organic Chemistry, ELBS. 

 C.N.R. Rao and U.C. Agarwal: Experiments in General Chemistry, East-West press. 

 R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Goel Publishing House. 

 J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 

 

SCHEME OF PRACTICAL EXAMINATION 

Max. Marks: 40 

1. Organic Chemistry 

a) Chromatography                       6 

b) Qualitative analysis                  12                                                                                                         

2. Physical Chemistry –               12 

3. Viva                                          5 

4. Record                                     5 
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Course Structure in Semester – V 
Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 501 Inorganic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 502 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 503 Practical 10 40 50 20 4 Hrs. 

Semester Total 200 80  

 
 

CHE – 501: Inorganic Chemistry 
Max. Marks : 75                                Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 
1. Summarize Metal ligand bonding and various thermodynamic and kinetic aspects of transition metal 

complexes. 

2. Explain magnetic properties and electronic spectra of transition metal complexes. 

3. Predict hard and soft acid base character of various compounds. 

Unit – I 

1. Metal-ligand Bonding in Transition Metal Complexes 

An elementary idea of crystal-field theory, crystal field splitting in octahedral, tetrahedral and square 

planar complexes, factors affecting the crystal-field parameters. Crystal field stabilization energy 

(CFSE), Crystal field effects for weak and strong fields, Comparison of CFSE for octahedral and 

tetrahedral complexes. 

2. Thermodynamic and Kinetic Aspect of Metal Complexes 

A brief outline of thermodynamic stability of metal complexes and factors affecting the stability, 

Substitution reactions in square planar complexes: Trans effect, Trans effect series, theories of Trans 

effect, mechanism of substitution reactions, Factors affecting the rate of substitution reactions in 

square planar complexes. 

Unit – II 

1. Magnetic Properties of Transition Metal Complexes 

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-only formula. L-S 

coupling, correlation of µs and µeff values, orbital contribution to magnetic moments, application of 

magnetic moment data for 3d-metal complexes. 

2. Electronic Spectra of Transition Metal Complexes 

Types of electronic transition, selection rules of d-d transitions, spectroscopic ground state, 

spectrochemical series. Orgel-energy level diagram for d
1
and d

9
 states, discussion of the electronic 

spectrum of [Ti(H2O)6]
3+

 complex ion. 

Unit – III 

1. Basics of Bioinorganic Chemistry 

Essential and trace elements in biological processes, metallporphyrins with special Suggested to 

haemoglobin and myoglobin. Role of metal ions present in biological systems with special Suggested 

to Na
+
, K

+
, Mg

2+ 
and Ca

2+ 
ions: Na/K pump; Nitrogen fixation. 

2. Hard and Soft Acids and Bases(HSAB)  

Classification of acids and bases as hard and soft. Pearson’s HSAB concept, acid base strength and 

hardness and softness. Symbiosis, theoretical basis of hardness and softness, electronegativity and 

hardness and softness, applications of HSAB concept. 

3. Silicones and Phosphazenes 
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Silicones and phosphazenes as examples of inorganic polymers, nature of bonding in triphosphazenes 

Reference Books: 

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

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

 Douglas, McDaniel and Alexander : Concepts and Models in Inorganic Chemistry, John Wiley. 

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

 G.L.Miessler and Donald A. Tarr, Inorganic Chemistry, Pearson Publication. 

 Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd. 
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CHE – 502: Organic Chemistry
Max. Marks : 75                                        Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 
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1. Predict structure of various organic molecules using NMR Spectroscopy. 

2. Summarize the Chemical Properties of Organometallic Compounds, Synthetic Polymers and Oils, 

Fats and detergents. 

3. Assess the chemical properties of enolates. 

Unit – I 

Nuclear Magnetic resonance (NMR) spectroscopy. 

Proton magnetic resonance(
1
H NMR) spectroscopy, nuclear shielding and deshielding chemical shift and 

molecular structure, spin-spin splitting and coupling constants, areas of signals, interpretation of PMR 

spectra of simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2,- tribromoethane, 

ethyl acetate, toluene and acetophenone. Problems pertaining to the structure elucidation of simple organic 

compounds using UV, IR and PMR spectroscopic techniques.  

Unit II 

1. Organometallic Compounds 

Definition, nomenclature and classification of organometallic compounds, Organo- magnesium 

compounds: the Grignard reagents-formation, structure and chemical reactions. Organozinc 

compounds: formation and chemical reactions. Organolithium compounds: formation and chemical 

reactions. 

2. Fats, Oil and Detergents 

Natural fats, edible and industrial oils of vegetable origin, common fatty acids, glycerides, 

hydrogenation of unsaturated oils. Saponification value, iodine value, acid value, Soaps, synthetic 

detergents, alkyl and aryl sulphonates. Action of soaps and detergents for protection against COVID- 

19. 

3. Synthetic Polymers 

Definition of monomers and polymers. Classification of polymers. Different types of processes for 

polymerization and their mechanisms (ionic, free radical and Ziegler-Natta catalyst). Preparation and 

uses of some polymers viz., nylons, polyesters, polyvinyl chloride, Teflon, Bakelite, urea and 

melamineformaldehyde resins. Natural rubber (isolation, structure and vulcanization). Synthetic 

elastomers – buna -S, butyl rubber and polyurethane. 

Unit III 

Organic Synthesis via Enolates 

Acidity of α-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate. Synthesis of ethyl 

acetoacetate : the Claisen condensation. Keto-enol tautomerism of ethyl acetoacetate. Alkylation of 1,3-

dithianes. Alkylation and acylation of enamines.  

Reference Books: 

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

 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

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

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March: Advanced Organic Chemistry, John Wiley and Sons. 

 R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic Compounds, 

John Wiley and Sons. 

 

SCHEME OF PRACTICAL EXAMINATION  

                                                                           Max. Marks : 40 

1. Instrumentation (One Exercise)                                     10 

2. Synthesis                                                                        10 

3. Organic Qualitiative Analysis                                        10 

4. Viva                                                                                05 

5. Record                                                                            05 
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CHE –503  Practical 
Max. Marks : 50                                       Min. Marks: 20 

      Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

1.  Instrumentation 

A. Colorimetry 

a) Job’s method  

b) Mole-ratio method 

Adulteration- Food stuffs. 

Effluent analysis, water analysis. 

OR 

Solvent Extraction: Separation and estimation of Mg(II) and Fe(II) 

Ion Exchange Method: Separation and estimation of Mg(II) and Zn(II). 

 

2. Synthesis of (Any Three) 

a) Sodium trioxalato ferrate (III), Na3[Fe(C2O4)3] 

b) Ni-DMG complex,[Ni(DMG)2] 

c) Copper tetrammine complex [Cu(NH3)4]SO4. 
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d) cis-and trans-bisoxalato diaqua chromate (III) ion. 

3. Organic Qualitative Analysis 

Analysis of an organic mixture containing two solid components using water, NaHCO3, NaOH for 

separation and preparation of suitable derivatives.  

Reference Books:(Laboratory Courses) 

 W.W. Scott: Standard Methods of Chemical Analysis, The Technical Press. 

 Brauer: Handbook of Preparative Inorganic Chemistry, Vol, I & II, Academic Press Inorganic 

Sysntheisis, McGraw Hill. 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of 

Practical Organic Chemistry, ELBS. 

 R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill. 

 J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 
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Course Structure in Semester – VI 
Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 601 Physical Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 602 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 603 Practical 10 40 50 20 4 Hrs 

Total 200 80  

 

 

CHE – 601 Physical Chemistry 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes: 

 On successful completion of the course the student will be able to- 

1. Explain Quantum mechanics and Photochemistry. 

2. Summarize the principles of various spectroscopic techniques. 

3. Assess the kinetics of various chemical  reactions 

Unit – I 

1. Elementary Quantum Mechanics 

Black-body radiation, Planck’s radiation law, photoelectric effect, Bohr’s model of hydrogen atom (no 

derivation) and its defects, Compton effect. de Broglie hypothesis,  Heisenberg’s uncertainty 

principle, Sinusoidal wave equation, Hamiltonian operator, Schrodinger wave equation and its 

importance, physical interpretation of the wave function, postulates  of quantum mechanics, particle in 

a one dimensional box. 

2. Photochemistry 

Interaction of radiation with matter, difference between thermal and photochemical processes. Laws 

of photochemistry: Grothus - Drapper law, Stark-Einstein law, Jablonski diagram depicting various 

processes occurring in the excited state, qualitative description of fluorescence, phosphorescence, 

nonradiative processes (internal conversion, intersystem crossing), Quantum efficiency and reasons 

for high and low quantum yields, photosensitized reactions- energy transfer processes (simple 

examples). 

Unit – II 

1. Spectroscopy 

Spectroscopy and its importance in Chemistry, difference between atomic and molecular 

spectroscopy, Absorption and emission spectroscopy, electromagnetic radiation, regions of the 

spectrum, basic features of different spectrometers, statement of the Born-Oppenheimer 

approximation, degrees of freedom. 

2. Rotational Spectrum 

Diatomic molecules, Energy levels of a rigid rotor (semi-classical principles), selection rules, spectral 

intensity, distribution using population distribution (Maxwell-Boltzmann distribution) determination 

of bond length, qualitative description of non-rigid rotor, isotope effect. 

3. Vibrational Spectrum 

Infrared spectrum: Energy levels of simple harmonic oscillator, selection rules, pure vibrational 

spectrum, intensity, determination of force constant and qualitative relation of force constant and bond 

energies, effect of anharmonic motion and isotope on the spectrum, idea of vibrational frequencies of 

different functional groups. 

Raman Spectrum: concept of polarizability, pure rotational and pure vibrational Raman Spectra of 

diatomic molecules, selection rules. 
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4. Electronic Spectrum 

Concept of potential energy curves for bonding and antibonding molecular orbitals, qualitative 

description of selection rules and Frank-Condon principle. Qualitative description of σ, П and n M.O., 

their energy levels and the respective transitions.  

Unit – III 

Chemical Kinetics and Catalysis 

Chemical kinetics and its scope, rate of reaction, factors influencing the rate of a reaction- concentration, 

temperature pressure, solvent, light, catalyst, concentration dependence of rates, mathematical 

characteristics of simple chemical reactions- zero order, first order, second order, pseudo order, half life 

and mean life. Determination of the order of reaction- differential method, method of integration, method 

of half life period and isolation method. Radioactive decay as a first order phenomenon. Experimental 

methods of chemical kinetics- conductometric, potentiometric, optical methods polarimetry and 

spectrophotometer. Theories of chemical kinetics-effect of temperature on rate of reaction, Arrhenius 

equation, concept of activation energy. Simple collision theory based on hard sphere model, transition state 

theory. Expression for the rate constant based on equilibrium constant and thermodynamic aspects. 

Complex reaction kinetics, parallel reaction, reversible reaction and conjugative reactions  

Catalysis, Characteristics of catalyzed reactions, classification of catalysis, miscellaneous examples, 

Kinetics of enzyme catalyzed reactions – Michaelis-Menten equation 

Reference Books: 

 P.W.Atkins : Physical Chemistry, Oxford University Press. 

 G.W.Castellan: Physical Chemistry, Narosa Publishing House. 

 G.M.Barrow, Physical Chemistry, Tata McGraw Hill. 

 C.N.Banwell, Fundamentals of Molecular Spectroscopy, Tata McGraw Hill. 

 Donald A. McQuarrie: Quantum Chemistry, Oxford University Press. 
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CHE – 602  Organic Chemistry 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Summarize the  properties of carbohydrates 

2. Explain the nature and behavior of amino acids and nucleic acids.  

3. Assess the reactivity and stability of heterocyclic compounds. 

Unit – I 

Carbohydrates 

Definition, Classification and nomenclature. Monosaccharides, mechanism of osazone formation, 

interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses. Configuration 

of monosaccharides. Erithro and threo diastereomers. Conversion of glucose into mannose. Determination 

of ring size of monosaccharides. Cyclic structure of D(+)- glucose. Mechanism of mutarotation. An 

introduction to disaccharides( maltose, sucrose and lactose) and polysaccharides( starch and cellulose) 

without involving structure determination. 

Unit – II 

Amino Acids, Peptides, Proteins and Nucleic Acids 

Classification, structure and stereochemistry of amino acids. Acid base behavior, isoelectric point and 

electrophoresis. Preparation and reactions of α- amino acids.  

Structure and nomenclature of peptides and proteins. Classification of proteins. Peptide structure 

determination, end group analysis, selective hydrolysis of peptides. Classical peptide synthesis, solid-phase 

peptide synthesis. Structures of peptides and primary, secondary, tertiary and quaternary structures 

(definition only) of proteins. Proteins denaturation/ renaturation.  
Nucleic acids: introduction, Constitution of nucleic acids. Ribnonucleosides and ribonucleotides. The double helical 

structure of DNA 

Unit – III 

Heterocyclic compounds 

Introduction : Molecular orbital picture and aromatic chracterstics of pyrrole , furane , thiophene and 

pyridine. Methods of synthesis and chemical reactions with particular emphasis on the mechanism of 
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electrophilic substitution. Mechanism of nucleophilic substitution reactions in  pyridine derivatives . 

Comparision of basicity of pyridine, piperidine and pyrrole. 

Reference Books: 

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

 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

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

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March , Advanced Organic Chemistry, John Wiley and Sons 
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CHE – 603 Practical 
Max. Marks : 50            Min. Marks: 20 

Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry. 

1. Laboratory Techniques 

A. Steam Distillation 

a) Naphthalene from its suspension in water 

b) Separation of o-and-p-nitrophenols 

OR 

B. Column Chromatography 

a) Separation of fluorescene and methylene blue 

b) Separation of leaf pigments from spinach leaves 

c) Resolution of racemic mixture of (±) mandelic acid 

OR 

C. Stereochemical Study of Organic Compounds via Models 
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a) R and S configuration of optical isomers. 

b) E,Z configuration of geometrical isomers. 

2. Synthesis of organic compounds (Any three)  
a) m-dinitrobenzene 

b) p-nitroacetanilide 

c) p-bromoacetanilide 

d) 2,4,6- tribromophenol 

e) Methyl orange 

f) Methyl red 

g) Benzoic Acid 

h) Aniline 

i) m-nitroaniline 

 

3. PHYSICAL CHEMISTRY (ANY FOUR) 

a) To determine the strength of the given acid conductometrically using standard alkali solution. 

b) To determine the solubility and solubility product of a sparingly soluble electrolyte 

conductometrically. 

c) To Study the Saponification Of Ethyl Acetate Conductometrically 
d) To Determine the Ionisation Constant Of A Weak Acid Conductometrically. 

e) To Titrate Potentiometrically the Given Ferrous Ammonium Sulphate Solution Using Kmno4/K2Cr2O7 As 

Titrant And Calculate the Redox Potential Of Fe++/Fe+++ System On The Hydrogen Scale. 

f) To Verify Law Of Refraction Of Mixtures ( E.G. Of Glycerol And Water) Using Abbe’s Refractometer. 

g) To Determine the Specific Rotation Of A Given Optically Active Compound 

h) Determination of Molecular Weight Of A Non-Volatile Solute By Rast Method/ Backmann Freezing Point 

Method. 

i) Determination of the Apparent Degree Of Dissociation Of An Electrolyte (E.G. Nacl) In Aqueous Solution At 

Different Concentrations By Ebullioscopy. 

j) To Verify Beer-Lambert Law For Kmno4/K2Cr2O7 And Determine the Concentration Of The Given Solution 

Of the Substance. 

Reference Books: (Laboratory Courses) 

 P.R. Singh, D.S. Gupta And K.S. Bajpai: Experimental Organic Chemistry Vol. I&II,Tata Mcgraw Hill. 

 R.K. Bansal: Laboratory Manual In Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith And A.R. Tatchell: Vogel’s Textbook Of 

Practical Organic Chemistry, ELBS. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I-Physical, Goel Publishing House. 

 J.N. Gurtu And R.Kapoor:  Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 

 
SCHEME OF PRACTICAL EXAMINATION  

                                                                                              Max. Marks:40 

1. Laboratory Techniques (one Exercise)                            10 

2. Synthesis                                                                          10 

3. Physical Chemistry                                                          10 

4. Viva                                                                                 05 

5. Record                                                                             05                                          
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Vocational Computer Application 
 

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 well as the practical part of a subject/paper, wherever prescribed, separately. 

 

Classification of successful candidates shall be as follows: 

 

First Division  60%  of the aggregate marks prescribed at Part I 

     Examination, Part II Examination, Part III 

Second Division 50%  Examination, taken together 

All the rest shall be declared to have passed the examination.  

 

 For passing a candidate shall have to secure at least 40% marks in each course.  
 Due paper(s) will be applicable if a candidate fails in not more than three (3) papers (theory,). Due paper(s) 

will be held along with the examination of the next semester.  

 Whenever a candidate appears at for a due paper examination he/she will do so according to the syllabus in 

force. 

 A candidate not appearing at any examination/absent in any paper of term end examination shall be deemed 

as fail/Due. 

 

 

End Semester Examination Pattern 
Maximum Marks : 50        Duration:2 ½  Hrs. 

Section A     10 * 1 =10 marks 

Contains 10 Questions of 1 mark each & all are compulsory to do.  

Three questions from each unit (but 4 questions from one unit) 3 + 3 + 4 = 10 Questions 

Section B     3+3+4 = 10 marks 

Contains 3 questions with internal choice  ( Two questions from each unit). 

 (2 Questions of 3 marks & 1 Question of 4 marks ) 

Student has to do 3 questions and at least one question from each unit.              

Section C     3 * 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

Student has to do 3 questions and at least one question from each unit. 

Note: 

1. A Laboratory Exercise File should be prepared by each student for each practical paper and should 

be submitted during practical examinations. 

2. One internal and one external examiner shall conduct two practical exams, in a day, of a batch of 60 

students. 

3. Duration of practical exam is 3 hours. 

4. Practical of 40 marks distribution is as under: 

20 marks for practical examination exercise for 4 questions. 

10 marks for Viva-voce  

10 marks for Laboratory Exercise File. 
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Course Structure in Semester I 

Semester - I 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 101 Computer Fundamentals - I 25 50 75 30 2 ½ Hr. 

VCA – 102 PC Software - I 25 50 75 30 2 ½ Hr. 

VCA – 103 Practical 10 40 50 20 3 Hr. 

Total 200   

  

VCA – 101  Computer Fundamentals - I 
Max. Marks : 75                              Min. Marks: 30 

Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

 Describe the computer system and identify its types. 

 Illustrate the use of different input devices. 

 Categorize different output devices on the basis on operation. 

 Summarize the different aspects of data processing. 

Unit - I 
Introduction to Computer: Definition, Diagram, Characteristics, Classification of Computers: Analog 

Computers, Digital Computers, Hybrid Computers, Classifications of computer on the basis of size and 

speed, different type of computers, Generation of computers. Applications of Computer: Desktop 

publishing, design and manufacturing, military, robotics, planning and management, marketing, 

communications, education. 

Unit – II 
Input Devices: keyboard, mouse, track ball, touch pad, joystick, touch sensitive screens, pen based 

systems, digitizer, data scanning devices, optical recognition systems, bar code readers, optical mark 

readers, Optical character reader, optical scanners: drum scanners, hand scanner, flatbed scanner, web 

camera, game pad, digital camera. 

Unit - III 
Output Devices: Hard copy devices: Printer (impact printers) daisy wheel, dot matrix printer, line 

printer, chain printers, comb printers, (non-impact printers) DeskJet, inkjet, laser printer, thermal 

transfer printer, barcode printers. Soft copy devices: (Computer Display) CRT, LCD, projection 

displays, plasma display panel, display standard.  

Reference Books: 

1. Pradeep K. Sinha, Priti Sinha, “Computer Fundamentals”. BPB Publications. 

2. Rajaraman, V., “Fundamental of Computers”. Prentice Hall India, New Delhi. 

3. Fundamentals Of Information Technology, 2E , Alexis Leon & Mathews Leon,Vikas Publishing  

 
VCA – 102   PC SOFTWARE  -  I 

Max. Marks : 75                                    Min. Marks: 30 
Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Understand the difference between an operating system and an application program, and what 

each is used for in a computer 

2. Study different tools of Microsoft Word by hands on practice 

3. Design effective presentation by implementing different formatting styles. 

UNIT-I 

Software: System software, application software, utility software. 

User Interface: Introduction to CUI and GUI and Comparison . 

http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Alexis+Leon+%26+Mathews+Leon%22
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MS Windows, Features of Windows, Desktop (My Computer, My Document, Recycle Bin, Network 

Places, Internet Explorer. Windows Explorer, Start Menu and Task bar. 

System Tool:, Disk defragmentation, System Information, System Back up & Restore. 

Control Panel : Add & Remove Hardware / Software, Date & Time, Personalization , Font, Mouse, 

Keyboard, Printer & Faxes, Sound, User Account, Windows Task Manager, Power option, Folder 

Option. 

UNIT-II 

MS-Word: Introduction to MS-Word, Features, Application Areas and its uses, types of views, 

Creating & Saving : New Document, copy, cut, paste, paste special, clipboard, undo, redo, Fonts, 

Paragraphs: Indentation and Spacing, Columns & Breaks, Styles, Find, Replace & Goto. Inserting 

Tables, Picture, ClipArt, Shapes, Smart Art and Charts, Symbols and Equations, Hyperlink, Bookmark. 

Header & Footer. DropCap, Textbox, WordArt, Date and Time. Table of contents, Footnotes and 

Endnotes, Page background. Mail merge, Macros, Auto correct and Auto Text. Comments, Page Setup, 

Size, Margins, Gutter, Orientation. 

UNIT-III 

MS-PowerPoint: Introduction to PowerPoint, Features, Application Areas and its uses, Creating 

Presentations through Blank Presentations, Templates, Slide Master, Views of PowerPoint, Formatting 

of Presentations : Inserting  Graphics and Animations, Formatting & Customizing Presentations : Slide 

Transactions, Custom Animation, Inserting sounds. Set up and Custom Slide Show , Handouts.  

Reference Books: 
 Microsoft Office 2007 – Joyce Cox & Joan Preppernau – PHI Publication 

 Working in Microsoft Office- Ron Mans Field, TMH 

 Absolute Beginners Guide To Computer Basics 4
th

 Edition, Michael miller, Pearson 

 PC- Software- Dr. Neeraj Bhargava , University Book House 

 

 

Course Structure in Semester II 

Semester - II 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 201 Computer Fundamentals  – II 25 50 75 30 2 ½ Hr. 

VCA – 202 PC Software – II 25 50 75 30 2 ½ Hr. 

VCA – 203 Practical 10 40 50 20 3 Hr. 

Total 200   

 

 

VCA – 201  Computer Fundamentals - II 

Max. Marks : 75                             Min. Marks: 30 
Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Identify computer memory according to its accessibility and hardware 

2. Convert values in different number systems 

3. Generalize the software according to their uses 

4. Manage different aspects of Internet & defend the system against computer viruses 

Unit – I 
Introduction to memory, classifications, random-access memory, volatile memory, non-volatile memory, 

flash memory, read-only memory, secondary memory, the cache memory, auxiliary storage memory, 

memory hierarchy, storage device, magnetic tape, magnetic disk, floppy disk, hard disks, CD, DVD, 

magneto-optical.  

Unit – II 
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Number system: binary, octal, hexadecimal, addition, subtraction, multiplications. Computer code: 

BCD, ASCII, EBCDIC code, Excess-3 code, gray code, logic gates and Boolean algebra representation 

and simplifications by k Map. Introduction to Data warehouse, components of a data warehouse, 

different methods of storing data in a data warehouse, advantages of using data warehouse. 

Unit – III 
Software: System software, application software, programming software.  

Computer Viruses: Introduction, history, types of computer viruses, classification of viruses, symptoms 

of a computer virus, & ways to catch a computer virus. 

Introduction of Internet, history, TCP / IP & UDP, application protocol, world wide web, how the web 

works, web standards, website, overview, types of websites, electronic mail,  e-mail header, saved 

message file extension, messages and mailboxes, introduction to intranet, uses, advantages, 

disadvantages.  

Reference Books: 

 Computer Fundamentals-Pradeep K. Sinha, Priti Sinha,  BPB Publications. 

 Fundamental of Computers-V Rajaraman, Prentice Hall India,New Delhi. 

 Computer Fundamentals: Architecture and Organization-  B.Ram New Age Publications 
 

 

VCA –202  PC SOFTWARE - II 
Max. Marks : 75                                                  Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Develop charts and validation on the data 

2. Apply  functions on the excel sheet 

3. Create and manage database 

Unit I 

MS-Excel: Introduction, Features, Application Areas and its uses, views and its types, formatting and 

its types. Charts: Line, bar, column, area, pie. Pivot Tables, Data management (Sort, filters, Validation, 

consolidation, Text to column), auditing and tracing. 

Unit II 

Functions and Formulas -Text: char, concatenate exact, find, left, right, mid, lower, upper, proper, 

search ,substitute, trim. Logical: and, or, not Math and trig: abs, int, even, odd, fact, mod, pi, power, 

product, round, roman, sign, sqrt, trim. Statistical: Average, count. Protecting sheet and workbook. 

Unit III 

MS-Access: Introduction, application areas and its uses, concepts of databases, datatypes, creating a 

database and tables, Records Insertion, creating and customizing a form, creating and customizing  

reports, queries and its types( Select, Update, Delete) 

Reference Books: 
 Microsoft Office 2007 – Joyce Cox & Joan Preppernau – PHI Publication 

 Introduction to computers 6th Edition,- Peter Norton, TMH 

 Understanding computers today and tomorrow-Deborah Morley & Parker, Thomson 

 Users Reference Manuals of Ms Access 
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Course Structure in Semester III 

Semester - III 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 301 C++ Programming - I 25 50 75 30 2 ½ Hr. 

VCA – 302 Data Communication 25 50 75 30 2 ½ Hr. 

VCA – 303 Practical 10 40 50 20 3 Hr. 

Total 200   

 

 

VCA - 301  C++ Programming  -  I 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome 

 Understand flowcharts and basics of programming language 

 Learn the decision making and looping concepts of programming language 

 Execute string functions and srtuctures 

Unit – I 

Introduction : Programming Languages & Techniques, POP: Characteristics, Advantages & 

Limitations. Algorithm, Flowcharts, Pseudo code. Introduction to C++ identifier and keywords, 

Constants, Variables, Operators, Data Type & Conversion, Instructions & its Types, Input Output, 

Arithmetic Expressions, Decision Control. 

Unit - II 

Loop Control, Nesting, Break, Continue, Case Control. Functions: Characteristics & Advantages, Types 

of Functions, Call by Value & Reference. Pointers: Pointers to Variable & Function Arguments, 

Recursion. Storage Classes.  

Unit – III 

Character Array : String Definition & Implementation, String Handling Functions: strlen, strcpy, strcat, 

strcmp, reverse. Structure: Definition, Characteristics, Array of Structure, Pointer to Structure, Union.  

Reference Books: 

 Programming with C++, E. Balagurusamy, Tata McGraw Hill.  

 Understanding Programming an introduction using C++, Scott R Canon, Vikas Publications. 

 OOPS with C++, N P Bhave,  

 OOPS with ANSI C++,  A N Kamthane 

 

 

VCA – 302   Data Communication 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 

Learning Outcome 

1. Study the basic taxonomy and terminology of the computer networking and enumerate the layers 

of OSI model and TCP/IP model. 

2. Acquire knowledge of Transmission Media and Error checking and correction method 

3. Gain core knowledge of different networking devices 

Unit I 
Introduction to digital communications, Types of network: LAN, WAN, MAN, Types of network 

terminal: Server, Client, Topology: Bus, Ring, Star, Tree/Snowflake, Mesh, Combined, Signal types: 

Analog signals, Digital signals, Modulation: Amplitude, Frequency, Phase, Demodulation, Terminology: 

Amplitude, Frequency, Phase, Bit rate, Baud rate, Bandwidth. 

Unit II 
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Transmission Media: Guided (Twisted pair cable, Coaxial cable, Fibre Optic Cable), Unguided (Radio 

waves, Microwaves, Infrared), Transmission Mode: Parallel, Serial, Interfacing, and Multiplexing: 

Frequency Division, Time Division, and Wavelength, Channel effects on transmission: Attenuation, 

Delay distortion, Noise. 

Unit III 
Protocol Architecture, Open System Interconnection (OSI) Model, Transmission Control Protocol/ 

Internet Protocol (TCP/IP) Model, Simple mail Transfer Protocol (SMTP), File Transfer Protocol (FTP), 

Terminal Network (TELNET), LAN transmission Equipment: Network Interface card (NIC), Repeater, 

Hub, Bridge, Router, Switches, Gateway. 

Reference Books: 

 Data & Computer Communication, William Stalling, Pearson  

 Data Communication & Networking, Forouzan, Tata McGraw Hill.   

 

 

 

Course Structure in Semester IV 

Semester - IV 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 401 C++ Programming - II 25 50 75 30 2 ½ Hr. 

VCA – 402 Data Structure & Algorithm 25 50 75 30 2 ½ Hr. 

VCA – 403 Practical 10 40 50 20 3 Hr. 

Total 200   

 

 

VCA – 401  C++ Programming – II 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 
1. Understand and apply OOP’s features and C++ concepts 

2. Construct class and object using constructors 

3. Apply the concept of polymorphism and inheritance 

Unit - I 
Evolution of OOP, Advantages of OOP, comparison between functional programming and OOP 

approach, characteristics of object oriented language-objects, classes, inheritance, reusability, user 

defined data types, polymorphism, overloading. 

Unit - II 
Classes, member functions, objects, arrays of class objects, pointers and classes, constructors, 

destructors, Function overloading, Static Class Member, friend functions, dynamic memory allocation. 

Unit - III 
Inheritance, types of inheritance, member access control. Function overloading, operator overloading, 

polymorphism, virtual functions & Function overriding 

Reference Books: 

 Object Oriented Programming with C++, E. Balagurusamy, Tata McGraw Hill. 

 Understanding Programming an introduction using C++, Scott R Canon, Vikas Publications. 

 OOPS with C++, N P Bhave,  

 OOPS with ANSI C++,  A N Kamthane,  
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VCA – 402   Data Structure & Algorithm 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Explain fundamental concepts of data structure and array operations 

2. Apply appropriate searching and sorting techniques on given data structure 

3. Design linear data structure by using link list and its operations 

4. Design linear data structure using stack and queue. 

Unit I 

Introduction and Definition of Algorithm, characteristics of an algorithm. Data Structures and its types: 

Primitive and Composite Data Types. Arrays:- Concept of Arrays, Single dimensional array, Two 

dimensional array, storage strategy of multidimensional arrays, Operations on arrays with Algorithms 

(Insertion, deletion),  Advantages and disadvantages of array. 

Unit II 

Sorting and Searching:-Introduction, Search algorithm (Linear and Binary), Concept of Sorting: 

Selection Sort & Bubble sort. 

Linked Lists:- Introduction to linked list, Representation of linked lists in Memory, Traversing a linked 

list, Searching linked list, Insertion and deletion into linked list.  

Unit III 

 Stacks and Queues:- Introduction to stacks, Representation of stacks, Implementation of stacks using 

Array with algorithm, Introduction to queues, Implementation of queues using arrays with algorithm. 

Reference Books 

 Data Structures & Algorithms through ‘C’  -  Hariom Pancholi – Genius Publications 

 Data Structures and algorithms in C++- Adam Drozdex, Vikas Publications 

  Expert Data Structures with ‘C’ – R.B.Patel  - Khanna Book Publications 

 An introduction to data structures with applications -Jean-Paul, P. G. Sorenson, TMH  

 Data Structures in C/C++-Tanenbaum, PHI  

 

 
 

 

Course Structure in Semester V 

 

VCA - 501  Database Technologies - I 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Understand  key concepts of database system 

2. Apply the ER concept and ER mapping to relational Model. 

3. Differentiate file organizations, relational algebra operations 

4. Apply normalization process to construct the database 

Semester - V 

Paper 

Code 
Theory Papers CIA ESE 

Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 501 Database Technologies - I 25 50 75 30 2 ½ Hr. 

VCA – 502 Website Development 25 50 75 30 2 ½ Hr. 

VCA – 503 Practical  10 40 50 20 3 Hr. 

Total 200   
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Unit – I 

Basic DBMS terminology, DBMS v/s File processing system, advantages and disadvantages of DBMS,  

DBA and his responsibilities, Data Abstraction, physical and logical data independence, architecture of 

DBMS: Client/server architecture, 2 Tier & 3 Tier. Overview of hierarchical, network and relational 

models, comparison of network, hierarchical and relational models. 

Unit – II 

Entity-Relationship Model: Concept, Entity, Entity Set, Attributes, degree of relationship, Relationships, 

keys(types),Generalization, Specialization, Aggregation, Implementation of sequential , random & 

indexed sequential file organization.  

Unit - III 

Relational Model: Storage organization for relations ,Relational Algebra: Set 

Operators(Union ,Intersection, Set-Difference, Cartesian Product), Relational Operators: (Select, 

Project, Rename, Join) , Decomposition of Relation Schemes, Dependencies and its types,  

Normalization up to BCNF.     

Reference Books: 

 Fundamentals of Database Systems- Elmasri And Navathe Benjamin/Cummings         Publishing 

Co. Inc. 

 An Introduction to Database Management System - Bipin C. Desai 

 An Introduction to Database system-C.J.  Date Narosa Publishing House. 

 

 

VCA – 502  Website Development 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. get familiar with basics of the Internet 

2. contrast between static and dynamic webpages 

3. acquire knowledge and skills for creation of web site considering HTML and  client side 

programming using Javascript 

4. implement the functions of  Date, Math and String objects 

5. design website using both the scripting languages 

Unit I 
Introduction of HTML: introduction, markup language, editing common tags, headers, text styles, 

working with links :creating a hyperlink, selecting hyperlink color, linking different sections of the 

webpage, formatting text, horizontal rules and more line breaks, unordered lists, nested and ordered 

lists.  

Working with images: inserting an image, adding border to image, aligning an image, using image as 

hyperlink. 

Working with tables: creating table, specifying caption to a table, setting width of table and table 

columns, setting cell spacing and padding, spanning rows and columns, image maps. 

Unit II 
Basic HTML forms, working with frames: creating vertical and horizontal frames, applying hyperlink 

targets to a frame. 

Cascading style sheets:  inline, internal and external style sheets. 

Java script – introduction to scripting, JavaScript Keywords, variables, expression, data type, var. 

Operators : Arithmetic Operators, Relational Operators, Logical Operators, Assignment Operators, 

Increment/ Decrement Operator, Conditional operator, Comma operator,  % (Modulus), ++ (Increment), 

-- (Decrement), -(Unary Negation). 

Unit III 
Control Structure: if-else, switch, Break, loop: while, do-while, for, for-in.  

Function: create, Core JavaScript (Properties and Methods of String, Math and Date Object) 

Java script arrays: introduction, array-declaring and allocating arrays. 

Reference Books: 
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 Introduction to Java Programming, Y. Daniel Liang, PHI. 

 Java Complete Reference, Patrick Naughton, Tata McGraw Hill. 

 The Java Handbook, Patrick Naughton, Tata McGraw Hill. 

 

 

 

Course Structure in Semester VI 

 

VCA - 601  Database Technologies - II 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

 Understand integrity and recovery strategies of DBMS. 

 Understand various constraints needed for a database system 

 Executing operations and functions on relational databases 

UNIT I 

 Relational query language: DDL, DML, DCL, database integrity: entity integrity, domain integrity, 

referential integrity, security, authorization access matrix, concurrency control,                                                                                                                                                     

locking, serializability, recovery techniques. 

UNIT II 

Transaction management, life cycle of transaction, ACID Properties, E.F.Codd’s rules,  

 Constraints: Null Constraint, Primary Key, Unique key constraint,Foreign Key constraint,domain key 

constraint, Check Constraints, & Not Null. 

Searching, Matching & Basic Oracle Functions: String, Numeric, and Aggregate Functions. 

UNIT III 

Introduction to SQL: Characteristics of SQL, Advantages of SQL, SQL data types and literals, Types of 

SQL commands, SQL operators, Tables, views and indexes, Queries based on group 

by clause, order by clause, having clause, Unions, Intersection, Minus SQL.  

Sub queries & joins. 

Reference Books: 

 Fundamentals of Database Systems- Elmasri And Navathe Benjamin/Cummings Publishing Co. 

Inc. 

 An Introduction to Database Management System - Bipin C. Desai 

 An Introduction to Database system-C.J.  Date Narosa Publishing House. 

 
VCA - 602  Multimedia Technology 

Max. Marks : 75                                      Min. Marks: 30 
  Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Identify terminology associated with the concepts, techniques, and processes used throughout 

the multimedia environment. 

Semester - VI 

Paper 

Code 
Theory Papers CIA ESE 

Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 601 Database Technologies - II 25 50 75 30 2 ½ Hr. 

VCA – 602 Multimedia Technology 25 50 75 30 2 ½ Hr. 

VCA – 603 Practical 10 40 50 20 3 Hr. 

Total 200   
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2. Study laws of multimedia and importance of compression technique 

3. Understand key concepts of Flash designing tool  

4. Design basic animation and gif images for publishing 

Unit – I 
Introduction to Multimedia , media elements, Application areas of Multimedia, Advantages and 

Disadvantages of Multimedia, System components, user interface and its types, importance and 

Features of user interface, MM hardware & software requirements. 

Unit – II 
Images: Raster and Vector image, compression: Lossy and Lossless Compression, advantages and 

disadvantages of compression, jpeg image compression 

Various multimedia laws: Patent law, Trademark Law, Trade secret Law, Copyright Law. 

Introduction to Flash: Uses of flash, hardware requirements of flash, Tool Box and its components 

(Line tool, Pen, Pencil, Paint Bucket Tool, Ink bottle tool, Eye Dropper), Color effects (solid, linear 

gradients & Radial gradients) Text tool. 

Unit – III 

Flash: 3D rotation, Eraser tool, concept of frames, significance of frames, key frame, Drawing object in 

flash (line, curve, oval, Rectangle , Polystar tool ) , Layers and its types in flash. Insert and rename 

layers, Envelope, Object based animation (frame by frame animation, motion tween, classic tween and 

shape tween, animating text), adding  sound.  

Reference Books: 

 Fundamental of multimedia ,Ritu Bhargava, AlkaPublicationas 

 Fundamental of multimedia “Drew, Feurun, 2004. 

 Adobe Flash CS4: Illustrated Barbara M. Waxer 

 
 


