Part A Introduction

Program:Diploma

Yeér: Second

Class™: BSc Session:2022-23
Subject: Botany
1 | Course Code S2-BOTA1T
2 | Course Title Plant Anatomy and Embryology
3 | Course Type (Core Major -1
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had
subject botany in B.Sc. I year/ certificate course.
5 | Course Learning outcomes o Students will learn the internal structure of plants. It
(CLO) will enhance the basic understanding of organization
of plant body by cells and tissues.
e Students will understand the dynamic mechanism of
plant pollination, fertilization and development.
e They will have hands on training on section cutting,
preparation of slides, study of pollen and ovules.
6 | Credit Value 4 Credits
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks:33

Part B- Content of the Course

Total No. of Léctures— 60 Tutorials- 0 Practical =0 ( theory 2 hours per week):

L-T-P:

Unit

Topics

No. of Lectures

I

Meristematic and permanent tissues 12
1.1 Types of meristems,
1.2 Organization of Root and shoot apex

1.3 Simple and complex tissues.

1.4 Special type of tissues.

1.5 Structure of dicot and monocot root, stem and leaf
Kranz anatomy.

1.6 Pits and plasmodesmata;

1.7 Wall ingrowths and transfer cells.

1.8 Hydathodes, cavities, lithocysts and laticefers

Secondary Growth :
1.1 Vascular cambium — structure, function and seasonal

12




activity.

1.2 Secondary growth in root and stem,

1.3 Wood (heartwood and sapwood).

1.4 Anomalous structures.

1.5 Adaptive and protective systems : Epidermis,
cuticle, stomata;

1.6 General account of adaptations in xerophytes and
hydrophytes.

1.7 Dendrochronology.

111 Embryology : 12

1.1 History and Importance of embryology,

1.2 Structure of flower, anther and pollen,

1.3 Micro-sporogenesis and Mega-sporogenesis;

1.4 Structure and types of ovules;

1.5 Types of embryo sacs,

1.6 organization and ultra structure of mature embryo
sac.

v Pollination and fertilization 12

1.1 Types of Anthers and pollen,

1.2 Pollination mechanisms and adaptations;

1.3 Pollen pistil interaction,

1.4 Double fertilization;

1.5 Post fertilization changes,

1.6 Seed structure appendages and dispersal mechanisms.
1.7 Palynology and Scope ( a brief account)

\'% Endosperm & embryo 12

1.1 Endosperm types, structure and functions;

1.2 Dicot and monocot embryos;

1.3 Embryo- endosperm relationship,

1.4 Nutrition of Embryo,

1.5 Unusual features in Embryo and Endosperm,

1.6 Apomixis and polyembryony, Definition, types and
practical applications.

1.7 In- vitro fertilization

Keywords/Tags: Meristematic and permanent tissues, plasmodesmata, Hydathodes, cavities,
lithocysts, laticefers, Secondary Growth, Vascular cambium Wood, Xerophytes
,hydrophytes, Dendrochronology, Embryology , Embryo-sac,Pollination, Fertilization,

Embryo, Endosperm Apomixis ,polyembryony
- ~ Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Bhojwani, S.S. & Bhatnagar, S.P. (2011). Embryology of Angiosperms. Vikas Publication House Pvt. Ltd.
New Delhi. 5th edition.




2. Dickison, W.C. (2000). Integrative Plant Anatomy. Harcourt Academic Press, USA.

3. Fahn, A. (1974). Plant Anatomy. Pergmon Press, USA.

4. Mauseth, J.D. (1988). Plant‘ Anatomy. The Benjammin/Cummings Publisher, USA.

5. Evert, R.F. (2006) Esau’s Plant Anatomy: Meristems, Cells, and Tissues of the Plant Body: Their

Structure, Function and Development. John Wiley and Sons, Inc.
6. Johri, B.M.(1984)Embryology of Angiosperms.Springer-Verlag, Berlin Heidelberg.

7 Mahenshwari,P. Indroduction of embryology of Angiospem, Tata magrohill publication com. (1971)
8. Pandey, B.P. plant anatomy S. Chand & company (1986)

9. Pandey S.N. and Chaddha A., Plant anatomy and embryological development Publishing house Pvt.
Ltd.

Suggested Weblinks:
1. https://www.davuniversitv.org/images/ﬁIes/studv-materiaI/EDU246%ZOBOTANY%202.pdf
2. https://gacbe.ac.in/pdf/ematerial/18BBO43C-U3.pdf
3. https://uou.ac.in/sites/default/files/slm/BSCBO-202.pdf

Suggested equivalent online courses:

Suggested Continuous Evaluation Methods :

Maximum Marks : 100; CCE : 30, University Exam (UE) : 70

internal Assessment: ' Class Test,

Assignment/Presentation
Continuous Comprehensive Evaluation (CCE): 30 Total 30
External Assessment : Section (A) : Objective Type

Questions

University Exam Section: 70

Section (B) : Short Questions
Time : 03.00 Hours

Section (C) : Long Questions

Total 70
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Part A Introduction

Program: Diploma | Class: B.Sc. | Year: Second | Session: 2022-23
Subject: Botany
1 Course Code S2-BOTA1P
2 | Course Title Plant Anatomy and Embryology, Practical
3 | Course Type (Core
Course/Elective/Generic Major-1
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have
the subject Botany, Life Science in first year/certificate
5 | Course Learning outcomes ¢ Students will be able to recognize the different types
(CLO) of tissues system.
¢ Students will be acquainted with the internal
structure of plant root, stem and leaf
o Students will learn the technique of section cutting
and slide preparation
6 | Credit Value 2 Credits
7 Max. Marks: 30+70 =100 | Min. Passing Marks:33

Total Marks

Part B- Content of the Course

Total No. of Lectures- 00Tutorials-00 Practical-30 (2 hours per week):

L-T-P:
Unit Topics No. of Lectures
I-v 30

Helianthus .

Helianthus

pictures

1. Study of meristems through permanent slides and
photographs.

2. Study of Tissues (parenchyma, collenchyma and
sclerenchyma); Macerated xylary elements, Phloem
(Permanent slides, photographs)

3. Study of Monocotstem : Maize (Zea mays); Dicot
stem: sunflower (Helianthus); Secondary growth :

4. Study of Monocot root : Maize (Zea mays); Dicot
stem: sunflower (Helianthus); Secondary growth :

5. Study of Dicot and Monocot leaf

6. Study of anamalous structure in Achyranthes,
Boerhaavia, Nyctanthes through section cutting.
7Study of Xerophyte (Nerium leaf) and Hydrophyte
(Hydrilla stem). Plants.

8. Study of anther (young and mature), tapetum
(amoeboid and secretory) through Permanent slides/

9. Study of female gametophyte Polygonum
(monosporic) type of embryo sac development
through permanent slides/photographs.

10. Study of mature egg apparatus through
slides/photographs
11. Demonstration of different types of Pollination
and seed dispersal.




12. Study of percentage germination of pollen grains
in a given medium. '

13. Demonstration of pollen germination,
14. Types of ovules in plants and placentation through
temporary slides/photographs/permanent slide .

*Section cutting, study of pollen grains and stigma
through locally available plants .

Keywords/Tags:meristems, tissues, Monocot and Dicot, Root ,Stem ,Leaf, Anther, Female
Gametophyte, egg —Apparatus, Pollination ,Seed Dispersal, ovules ,JPlacentation

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Johri B.M Experimental Embryology of Vascular Plants , Springer —Verlag Berlin Heidelberg
New York (1982)

Suggestive digital platforms web links

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods: It is compulsory to get minimum passing marks in
Internal and External Assessment separately.

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model Seminar / Rural Table work /
Service/ Technology Dissemination/ Report of Experiments
Excursion/ Lab Visits/ Survey / Industrial visit)
TOTAL 30 70

Any remarks/ suggestions:
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‘Part A Introduction

Program:- Diploma

Class: B.Sc.

Yeaf:Second , Session:2022-23

Subject: Botany

1 | Course Code S2-BOTA2T
2 | Course Title Industrial Botany
3 | Course Type (Core Major-2 / Minor / Elective
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) The course is open to all who have completed I year
certificate course in botany and other subjects
5 | Course Learning outcomes e This course will provide knowledge on plants and
(CLO) their parts used in various industries.
e Students will get an idea to establish plant based
natural product industry.
e This course will make the students self-reliant.
6 | Credit Value 4 Credits
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures- 60 Hours Tutorials- 0 Practical =0 ( theory 2 hours per week):

L/T/P:
Unit Topies No. of Lectures
I 1 Plants in Timber Industry: : 12

1.1 Timber yielding trees of India and their products
(Shisham, Sal, Teak, Deodar, Babool). '

1.2 Bamboo and Cane Industry.
1.3 Kattha’ Industry.




Leaf Based Industries-
1.1 Utility products of leaf ( Palash, Banana).
1.2 Tea Industry (Production of various types of teas).

1.3 Leaf oil Industry (Mint, Camphor, Neem, Tulsi,
Eucalyptus and Lemon grass).

14 Leaves used as spices ( Kasoori Methi, Pudina,
Curry patta, Onion , Tejpatta ).

12

III

Flower based Industries —
1.1 Perfume pfoducts of Gulab, Jasmine, Henna,
1.2 Color industry (Food and Holi colors).

1.3 Raw material for Fermentation (Mahua).

12

v

'| Fruits and Seedsbased Industries-

1.1 Jams, Jellies, Juice, Sauce and Pickles.
1.2 Poha and Daal Industry.
1.3 Edible Oil Industry (Groundnut, Soybean)

1.4 Starch, Glucose, and Dextrose Industry.

12

other parts of plants based Industries-
1.1 Sugar and Jaggery Industries.
1.2 Jute and Agarbatti stick making industry.

1.3 Project proposal preparation for establishment of an
industry.

1.4 Grants and funding provider organizations of India.

12

1.1 Keywords/Tags: Keywords-Timber, Bamboo, Cane, Jute, Tea Industry, Oil yielding leaves,

Perfumes, Leaf spices, Fermentation, Food colours, Edible oils, Food preservation techniques,
Sugar industries.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Gerald E Wickens Economic Botany , principles and Practice, Kluver Academic Publishers(2001)

2. Kocchar , S.L. Economic Botany , Cambridge University Press, UK(2016)




3. Simpson, B.B. and Ogorzaly, M.C. Economic Botany, Tata Macgray Hill Publisher(1986)

Suggested online material:

2. file:///C:/Users/CSP/Downloads/7B.pdf

https://swsu.ru/sbornik-statey/pdf/11 chapter%202.pdf

Suggested equivalent online courses:

A'S.dggézé—ted Contmuous Evaluation-Méthods :b
Maximum Marks : 100; CCE : 30, University Exam (UE) : 70

Internal Assessment: Class Test,
Continuous Comprehensive Evaluation (CCE): 30 | Assignment/Presentation Total 30
External Assessment : Section (A) : Objective Type
University Exam Section: 70 Questions
Time : 03.00 Hours Section (B) : Short Questions
Section (C) : Long Questions
Total 70

Note: Field Visit/project report in any specific topic can be prepared by the Students.
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Syllabus of Practical Paper

‘ o Part A Introduction
Program: Diploma | Class: I year | Year: 2022 | Session: 2022-23
Subject: Botany
1 | Course Code S2BOTA2P
2 Course Title Industrial Botany / Practical
3 | Course Type (Core Major-2 / Minor / Elective
Course/Elective/Generic
Elective/Vocational/.....) .
4 | Pre-requisite (if any) To study this course, a student must have
the subject Botany, Biology, Life Science in First
Year/Certificate.
5 [ Course Learning outcomes » students will be able to recognize different parts of
(CLO) plants used in plant-based industries
e This course will provide practical knowledge to
establish small or large scale plant based industries
6 | Credit Value 2 Credits
7 | Total Marks Max. Marks: 30+70 =100 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures-00 Tutorials-00 Practical 30 Hours (02 hours per week):
L-T-P:

Unit Topics : No. of Lectures

I-v 1. Preparation of Holi color’s from locally available flowers 30

2. Preparation of food colors from locally available flowers

3. Perfume extraction process by distillation method

4. Preparation and preservation techniques of jams, jellies and

prickles.

Extraction and preservation of juices (lemon and orange etc.)

6. Preparation of different types of teas (Tulsi tea, lemon tea
etc.)

7. ldentification, collection and extraction of oil yielding leaves.

8. Identification, collection and specimen preparation of leafy
spices.

9. Hands on training for preparation of "Douna and Pattal" using
Palash and Banana leaves.

10. Visit to any plant based industry.

11. Herbarium preparation of different parts of plants used in
various industries
*Practicals can be performed according to availability

b

Keywords/Tags: Holi, food colors, Perfume extraction, jams, jellies and prickles , juices preservation
techniques, oil yielding leaves, leafy spices, Palash and Banana leaves




Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Suggested digital platforms web links

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

It is compulsory to get minimum passing marks in Internal and External Assessment separately.

Internal Assessment Marks External Assessment | Marks

Class Interaction /Quiz Viva Voce on
Practical

Attendance Practical Record File
Assignments (Charts/ Model Seminar / Rural _ Table work /
Service/ Technology Dissemination/ Report of Experiments
Excursion/ Lab Visits/ Survey / Industrial visit)
TOTAL 30 70

Any remarks/ suggestions:
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Program: Diploma

B.Sc. IT Year Chemistry Syllabus
CBCS Annual Pattern

From Academic Year 2022-2023

Class: B.Sc. | Y

Bl Séssion: 2322-,;0 3

Subject: Chemistry

B >
AN

1 Course Code S2-CHEMIT
2 Course Title Reactions, Reagents and Mechanisnf"sﬁix%@?gé’nic
Chemistry (Paper 1)?«;&
3 | Course Type (Core Core Course § §
Course/Elective/Gen Ry, R d)
eric
Elective/Vocational/.
) R NN
4 re-requisite (if any) | To study this course the 8fudentSmust have had the subject
Chemistry in 12 Clads p X
or x
Subject Chemisfray@irtiﬁcate Course of B. Sc.
5 Course Learning By the %?‘fi‘%;fo? "tli’i’% course students will acquire the
outcomes (CLO) knowledgegég;f fgiﬁ‘oWing aspects of chemistry:
o 3%Varidus organic reactions, reagents and their
Fmechanisms, which will be helpful in understanding
[N Qgrganic synthesis.
« % ¢ Application of the reactions in the various industries
: %% like pharmaceutical, polymer, pesticides, textile,
o R dyes etc.
2N o Important key reactions used in further study and
AN research work.
6 | Credit Valudys 4
7 | TotaliMarks Max. Marks: 100 Min. Passing Marks:33
RN 30 CCE +70 UE’ |
Y T

ALL B C

Total NoloPLettures-Tutorials-Practical (in hours‘per week): 02
L-T°R;2-0-0 (Total Hours 60)

Unit Topics No. of
Lectures
Unit 1 12

Substitution reactions

nucleophile, leaving group and reaction medium.
Aliphatic Electrophilic Substitution: Elementary treatment.

Aliphatic Nucleophilic Substitution: Introduction, the Syl, Sn2 and
Sni mechanisms, neighbouring group participation, effect of substrate,

Aromatic Nucleophilic Substitution: the SyAr, Snl and Benzyne
mechanisms, effect of substrate, nucleophile, leaving group and

Co)g




XN

‘reaction medium.

Aromatic Electrophilic Substitution: Arenium ion mechanism,
orientation/directive influence (electronic explanation only) and
reactivity, diazonium coupling, Vilsmeir reaction.

Keywords/Tags: Nucleophilic Substitution, Electrophilic Substitution,
Benzyne, Sn1, Sn2, Sni, SnAr.

Unit 2

Addition and Elimination Reactions

Addition. Reactions: Introduction, reactions involving addition of
nucleophile, electrophile and free radicals, regio-selectivity and

Markovnikov’s addition. ah
AN

. . . S5, S
effect of substrate, attacking species, leaving group and@ fe%cpmv

. . . A7
medium, orientation- Saytzeff and Hofmann rule. o %, Gt

&
e . T o o
Keywords/Tags: Addition Reactions, Elimination, RedctionsPSaytzeff
. oy . . A5 -
rule, Markonikov addition, regio-selectivity, chero-selectivity.

chemo-selectivity, orientation and reactivity, Markovnikov and Antic
o3 §

12

Elimination Reactions: Introduction, E1, E2 and ElcB mechani‘s\;ﬁ‘é;,. =

Unit 3:

&

4

5 g

2 U, i .
Reagents, Catalysts ~ and Rearrangemep'tg (Méémmsms and

Applications) %

\2\ A-Tv s;.‘_)‘

Reagents and Catalysts: Prepara_tioq?%gropé?i*ties and applications of
important reagents and catalysts ‘in ‘61:‘gaf';1&ic{é:ynthesis with mechanistic
details: Grignard reagent, N;bl%mos’suécinirﬁide (NBS), diazomethane,
anhydrous aluminium chlotide Ef/gilgﬁ), sodamide (NaNHy), Ziegler-
Natta catalyst. \

Rearrangements (Reaction, Mechanism &  Applications):
Introduction, Type%ﬁf {Reai;ri’gngements, Rearrangement to Electron
Deficient Carbon‘i%(_l’\ilggcol-pinacolone, benzilic acid & Wagner-

S

Meerwein), %}qéil'gﬁqé%ment to Electron Deficient Nitrogen (Hofmann-

N

Lossenglgayffi"ﬁs‘;\& Beckmann), Rearrangement to Electron Deficient

Oxygqf‘(‘B%aj;éyer-Villiger & Dakin), Rearrangement to Electron-Rich
Ca1;éb%\1;i:(r»}é>/itfig), Aromatic Rearrangements (Fries & Claisen).

("f%‘@b ?' !
\K,eyvggords/Tags: Rearrangement, Reagent, catalyst, NBS, sodamide,

3 %}-‘:ﬁ"ﬁ'
a4 |£Grignard.

12

Unit 4555
Xy Oxidation & Reduction Reactions

Oxidation Reactions: Introduction, metal based and non-metal based
oxidations, oxidation of alcohols to carbonyls (chromium, manganese,
and silver based reagents), alkenes to epoxides (peroxides / peracids
based, alkenes to diols (manganese and osmium based), alkenes to
carbonyls with bond cleavage (manganese and lead based), Oppenauer
oxidation.

Oxidation of amino groups to nitro groups: oxidation by alkaline
KmnOs, oxidation of aliphatic and aromatic amines by peracids,
oxidation of primary and secondary amines to hydroxyl amine by

12

Qs




o~

hydrogen peroxide.

Reduction Reactions:

Introduction, Reduction of carbon-carbon multiple bonds, carbonyl
groups and nitro compounds: catalytic hydrogenation: heterogeneous
(Palladium-carbon & Raney Nickel), homogeneous (Wilkinson’s
catalyst)

Hydride transfer reagents: Sodium borohydride and Lithium
gluminium hydride, Metal based reductions; Birch reduction,
Clemmensen Reduction.

Reduction of nitro compounds by catalytic hydrogenation and metals
(with mechanism).

Keywords/Tags: Oxidation, Reduction, hydrogenation, Wilkinson 's:|«,

catalyst, Metal-based reduction. o At ]
Unit 5: R

Photochemical and Pericyclic reactions

Photochemical reactions: Introduction to photochein@_i}stggl?%élec%ronic
excitations, Jablonski diagram, Norrish type I andIl t{:e;’é’c‘%ifc‘)néﬁ“and cis-
trans isomerization. sl g
Pericyclic reactions: Introduction of pericyclic feaction and their
classification  (Electrocyclic, ~Sigmatropic, u&_rearfgngement and
cycloadditions), 2+2 and 4+2 cycloaddition,, ‘Claisen and Cope
rearrangement. A N

° § %%"*i\
Keywords/Tags: Photochem@%@:iEj}clic Reactions, Norrish
reactions, Cycloaddition reaction® . &

R

Suggested Readings:
1. Clayden, J., Greeves, Igl““gﬁ

India, 2012, SecondsEdition.

2. March, J. andQS;nwijh; v j_sﬁ “Advanced Organic Chemistry” John Wiley and Sons
(Asia), Singapore,’ 2006, Sixth Edition.

3. Bruckner, /Rh_f*,""'i“égf‘ganic Mechanisms: Reactions, Stereochemistry and Synthesis”,

. s N

Sp1'1ng§£i;B eglg*;%ZO 10.

4. Kalgifl{.&}SE% “@rganic Reactions and Their Mechanisms”, New Age Science, London,

5;;%0 IQETliirdyEdition.

Sﬁ,fﬁ?qﬁlﬁi%@rganic Chemistry Vol. 17, Pearson Education India, 2002, Sixth Edition.

6. \Mugfdy, B. P., Ellerd, M. G. and Favaloro Jr., F. G., “Name Reactions and Reagents in
Oﬁgﬁnic Synthesis”, John Wiley & Sons, New Jersey, 2005, Second Edition.

7. Li, J.J., “Name Reactions: A Collection of Detailed Mechanisms and Synthetic
Applications”, Springer International Publishing Switzerland, 2014, Fifth Edition.

8. Hornback, J. M. “Organic Chemistry” Thomson Learning, Singapore, 2006, Second
Edition.

9. Ahluwalia, V. K. and Parashar R. K., “Organic Reaction Mechanisms”, Narosa
Publication, India, 2010, Fourth Edition.

10. Goswami, C., “Snatkottar Prakash Rasayan evm Thos Avastha Rasayan”, Hindi Granth

Academy, Bhopal, Madhya Pradesh, 20109.
11. Sharma, K., “Organic Reaction Mechanism”, Pragati Prakashan, Meerut, 2015, Second

Qo




Edition.

12. Singh, J. and Singh, J., “Photochemistry and Pericyclic Reactions”, New Academic
Science, UK, 2012, Third Edition.

13. Wardle, B., “Principles and Applications of Photochem1stry” John Wiley & Sons, UK,
2009.

14. Dhinda, B., “Essentials of Pericyclic and Photochemical Reactions”, Springer

International Publishing Switzerland, 2017.
15. Books published by M.P. Hindi Granth Academy, Bhopal

Suggestive digital platforms web links:
1. NPTEL, Mechanisms in Organic Chemistry, Prof. Nandita Madhavan, IIT Bombay

(hitps:/mptel.ac.in/courses/104/101/104101115/) W %
2. NPTEL, Reagents in Organic Synthesis, Prof. Subhas Chandra Pan, IIT‘Guwahatl
(https://nptel.ac.in/courses/104/103/104103111/) &, N
3. NPTEL, Pericyclic reactions and Organic photochemistry, Prof. S. Sankalaraman T

Madras. (htps://nptel.ac.in/courses/104/106/104106077/) =,
4. http://www.mphindigranthacademy.or yre/
Suggested equivalent online courses:

ATy other comments/suggestions?:

Maximum Marks : 100

Continuous Comprehensive Evaluatlon (CCE) 30 marks University Exam (UE) 70 marks
e, \’éx N

.| Glass Test Assignment/Presentation
7 e

Internal Assessment :
Continuous Complehenslv
Evaluation (CCE): 306,{‘%}

Total 30

Section(A) : Objective Type Questions
Section (B) : Short Questions Total 70

Section (C) : Long Questions
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. Clayden, J., Greeves, N. and Warren, S., “Organic Chemistry”, Oxford University Press,

India, 2012, Second Edition.

2. March, J. and Smith, M. B., “Advanced Organic Chemistry” John Wiley and Sons
(Asia), Singapore, 2006, SlXth Edition.

3. Bruckner, R., “Organic Mechanisms: Reactions, Stereochemistry and Synthesis”,
Springer, Berlin, 2010.

4, Kalsi, P. S., “Organic Reactlons and Their Mechanisms”, New Age Science, London,
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2010, Third Edition.

5. Finar, L. L., “Organic Chemistry Vol. 17, Pearson Education India, 2002, Sixth Edition.

6. Mundy, B. P., Ellerd, M. G. and Favaloro Jr., F. G., “Name Reactions and Reagents in
Organic Synthesm” John Wiley & Sons, New Jersey, 2005, Second Edition.

7. Li, J. 1., “Name Reactions: A Collection of Detailed Mechanisms and Synthetic
Apphcatlons” Springer International Publishing Switzerland, 2014, Fifth Edition.

8. Hornback, J. M. “Organic Chemistry” Thomson Learning, Singapore, 2006, Second
Edition.

9. Ahluwalia, V. K. and Parashar R. K., “Organic Reaction Mechanisms”, Narosa
Publication, India, 2010, Fourth Edition.
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9T, 20191

11. Sharma, K., “Organic Reaction Mechanism”, Pragati Prakashan, Meerut, »29175, Spcond
Edition. :

12. Singh, J. and Singh, J., “Photochemistry and Pericyclic Reactions”, New Academlc
Science, UK, 2012, Third Edition. ‘ T
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International Publishing Switzerland, 2017. ,
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Syllabus of Practical Paper

RN o Part Alntroduction
Program: Diploma | Class: B.Sc. Year: Second | Session: 2022-2023
Subject: Chemistry
1 Course Code S2-CHEMI1P
2 | Course Title Organic Qualitative Analysis, reactions and synthesis
(Paper 1)
3 Course Type (Core
Course/Elective/Generic Core Course
Elective/Vocational/.....) ‘
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12 Class s
01‘ 2 - L
Subject Chemistry in Certificate Course of B. Sc.
5§ | Course Learning outcomes By the end of this Qo_'ufse students will acquire the
(CLO) knowledge of following practical aspects of chemistry:

o To p\fqufgfin various reactions, which will be helpful in

understanding organic synthesis.

,f"l“og{ljsé‘ié Eéhgénts to perform organic reactions.

‘o Topeiforin rearrangement reactions.

| o To'prepare various organic compounds.

“l'e To use chromatographic technique to monitor organic
~ reactions.

“l"e  Applications of the reactions in the industries, e.g.,
pharmaceutical, polymer, pesticides, textile, dyes, etc.
industries.

o These experiments will also be useful in further study
and research work.

6 Credit Value, 02

7 | Total Marks Max. N_[_arks: 100 | Min. Passing Marks:33
" PartB- Content of the Course

Total No.‘zoffrl_{j{fct'ures—Tutorials-Practical (in hours per week): 04

L-T-P::30-0-30,(Total Hours)
S Practical No. of Lectures

Part- A Qualitative Analysis 20
Separation of binary organic mixture (by solvent and
chemical separation methods), systematic identification of
separated organic compounds and preparation of their
derivatives.

Keywords/Tags: Qualitative Analysis, Separation, binary
organic mixture, organic derivative.



Rectangle

Rectangle

FreeText
100


Part-B

Organic Reactions and Reagents:
Oxidation Reactions: Synthesis, monitoring of the reaction
using TLC, purification of product and determination of
melting point. ,
(i) Oxidation of benzaldehyde to benzoic acid by
potassium permanganate.
(if) Oxidation of cyclohexanone to adipic acid by nitric
acid. _
Reduction Reactions: Synthesis, monitoring of the reaction
using TLC, purification of product and determination of
melting point.
(i) Reduction of benzophenone to benzhydrol by sodium
borohydride.

(i) Reduction of acetophenone to ethyl benzene (Wolff;"f

Kishner reduction).
Photochemical and Pericyclic reactions: :
(i) (4+2) Cycloaddition reaction of anthracene-ar
maleic anhydride (Diels-Alder reaction), "« "~ .~
(i) Photochemical synthesis of benzpinacol fiom-
benzophenone. RIS
Rearrangement Reactions: o :
(i) Pinacol-pinacolone Rearra11gpng.§hg(benzopinacol —
benzpinacolone). R,
(ii) Benzil-benzilic acid Rgax;\

R
acid Re \fra%gement.
Keywords/Tags: Oxidation;:Reduction, Rearrangement,
TLC, Cycloaddition“,‘»‘l?ligtoféh‘éfﬁﬁéal Reaction, Pericyclic
Reaction. ‘. .

N P .
eaiiem AN
k3 N Y
d 5"

20

Part-C

Two Step Organic Preparations, purification of
product and deterimination of melting point.
(i) Acetanilide -~"para-bromo acetanilide — para-
broma-aniline.
(if) Acetanilide — para-nitro acetanilide — para-

nitrogniline.

bty

<

Key yords/Tags: Organic preparation, Acetanilide,

Bromination, Nitration, Hydrolysis. :

20

arning:Resources :

Text Books, Reference Books, Other resources

Suggesfgd Readings:

1. Tatchell A.R., Furnis B.S., Hannaford A.J., Smith P.W.G.,

Organic Chemistry”, Pearson Education, India, 2003, Fifth Edition.

2. Ahluwalia V. K,, Dhingra S.,

Analysis”, Universities Press, India, 2000.

3. Vogel A. L, “Elementary Practical Organic Chemistry: Small Scale Preparations Part

Education, India, 2010, Second Edition.

4. Vogel A. L, “Elementary Practical Organic C

Pearson Education, India, 2010, Second Edition.
5. Books published by M.P. Hindi Granth Academy, Bhopal

Suggestive digital platforms web links:

“Vogel's Textbook of Practical

“Comprehensive Practical Organic Chemistry: Qualitative
1, Pearson

hemistry: Qualitative Organic Analysis Part 27,

Q-




1. Organic Chemistry Virtual Lab (https://vlab.amrita.edu/index.php?sub=2&brch=191)
2. http://www.mphindigranthacademy.org/

Suggested equivalent online courses:

" Part D-Assessmentand Evaluation -~

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Asscssxnc_ﬁ Marks
Class Interaction /Quiz Viva Voce on Practical{
Attendance Practical Record File
Assignments (Charts/ Model Table “{;‘)1;_]‘(\'/: Experiments

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 70

emarks/;suggestions: Nil .~ .«
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B.Sc. IT Year Chemistry Syllabus
CBCS Annual Pattern
From Academic Year 2022-2023
Chemistry-NEP (2020)

AR Part Ailntroduction L ooanil e
Program: Diploma Class: B. Sc. | Year: Second | Session: 2022-2023
Subject: Chemistry
1 | Course Code S2-CHEM2T
2 | Course Title Transition Elements, Chemi-energetics, Phase Equilibria
(Paper2) . %'t B
3 | Course Type (Core Core Course L
Course/Elective/Generic
Elective/Vocational/.....) o e e
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12th Class ;= = . ©
or 3\*
: Subject Chemistry in Certificate Course of B. Sc.
5 | Course Learning By the end of this cq}llfé'éagnldeilts'will learn the following
outcomes (CLO) aspects of Cllen%irs(tr\
° Introquto%g\;{c}%@?about Traditional Indian Chemistry
o Cllef111§ﬁ§§fd};%i f-block Elements, Basic Concepts of
ng\rdiﬁajgioh Chemistry.
° %%SE%I?OChGlniStI’y of Transition Metal Complexes.
we jLEﬁi/s of Thermodynamics.
N
S, % Concept of Phase Equilibrium with reference to Solid
| Solution, Liquid-Liquid Mixtures, Partially Miscible
Liquids. ’ '
¢ Basic Concepts of Electrochemistry.
6 | Credit Valiie™ 4 (Theory)
7 | TotaliMarks Max. Marks: 100 Min. Passing
S0 ’ 30 CCE +70 UE Marks: 33
AN A5 AFCB: Contentiofthe.Course = iatot
Total No. of Tectures-Tutorials-Practical (in hours per week): 2 hours per week (L-T-P: 2-0-0)
Total No. of Lectures: 60
Unit Topics No. of
Lectures
1 Knowledge Tradition of Indian Chemistry 2
Ancient Indian chemists and their works: Nagarjuna, Vagbhata,
Govindacharya, Yashodhara, Ramchandra, Somadeva, etc.
Introductory idea about rasas
Main rasa; Maharas, Uparas, Common ras, Ratna, dhatu, poison, alkali,
acid, salt, lauhabhasma. .
Maharas: Abram, Vaikrant, Bhasik, Vimala, Shilajatu, Sasak, Chapala,
1

L




Rasak.

Uparas: Gandhak, Garik, Kashis, Suvari, Lalak, Manah, Shila, Anjana,
Kankushtha.

Common Rasa: Koyla, Gauripashan, Navasara, Varataka, Agnijar,
Lajavarta, Giri Sindoor, Hingul, Murdad Shrangakam.

Chemistry of d- & f-block elements 10
1. Chemistry of Transition elements: First, Second and Third
Transition series

General group trends with spegcial reference to- Electronic Configuration,
Coordination Geometry, Colour, Variable Valency, Spectral, Magnetic and
Catalytic Properties, Ability to form Complexes.

2. Chemistry of Inner Transition elements: Lanthanides and Actinides
General group trends with special reference to Electronic Configuration,
Oxidation States, Colour, Spectral and Magnetic Properties. Lanthanide
Contraction.
Separation of Lanthanides (lon-exchange method only). =~

3. Transuranic elements: General Introduction.
Keywords/Tags: Knowledge Tradition of Indian’ Chenmistry, Transition
elements, Spectral Properties, Magnetic Propez;tielv;f" Catalytic Properties,
Lanthanide Contraction. &

Coordination Chemistry Ol 12

Gy g %: ’ .;x;
1. Structures, Stereochemistry and M@tﬁiﬁlgigah(l Bonding in
Transition Metal Complexes o 5% %,

Werner theory for complexes. Electront interpretation by Sidwik.

Valence Bond Theory (VBI)- Postulates “éii:i;d applications for Tetrahedral,
Square planar and Octahedra ‘complexes. Limitations of VBT.

D

Crystal Field TheOgyj}(Cﬁfi’j—?Posﬂﬂates and application: Crystal field
splitting of d-orbitals:, Crystal field stabilisation encrgy (CFSE) in
Tetrahedral, Squa}}'e*f’p'lagﬁnﬁ’and Octahedral complexes, CFSE of weak and
strong fields. Faétors affecting the crystal field parameters.

Measurement. of. 10 Dq (Ag) and factors affecting its magnitude.
Comparison,of:. octahedral and tetrahedral coordination, Tetragonal
distortions from octahedral geometry. J ahn-Teller theorem. Square planar
gg:gn;_{tgf&umtahons of CFT.

Quahtatlve aspect of Ligand field and Molecular Orbital (MO) Theory.

S 'Sgeétrochemical and Nephelauxetic series.

“: | Coordination number, coordination geometries of metal ions, types of

ligands.

2. Isomerism in coordination compounds:
Structural isomerism- Ionization, Linkage, Coordination-Li gand
Isomerism.

Stereo isomerismi: .

Geometrical isomerism: Square planar metal complexes of type-[IMA2B2],
[MA2BC], [M(AB)2], [MABCD]. Octahedral metal complexes of type-
[MA4B2], [M(AA)B2], [MA;Bs]. :

Optical isomerism: Tetrahedral complexes of type- [MABCD]. Octahedral
complexes of type- [M(AA)2B,], [IM(AA)3].

L




Keywords/Tags: Stereochemistry of complexes, VBT, CFT, CFSE.

1. Concept of phases. Components and  degrees of freedom.
Thermodynamic derivation of Gibbs Phase Rule for reactive and
nonreactive systems.

Thermodynamics 12
1. First law of Thermodynamics
‘Concept of heat (Q), work (W), internal energy (U), Statement of first law,
Enthalpy (), Relation between heat capacities.
Calculations of Q, W, AU and AH under isothermal and adiabatic
conditions for Reversible, Irreversible and Free (ideal and van der Waals)
expansions of gases. '
Joule Thomson effect and its theory, Inversion temperature. i
2. Second Law of Thermodynamics
Carnot cycle, Statement of the second law of thermodynamics. o
Concept of Entropy, Calculation of entropy change for)_ReVéréible and
irreversible processes, Concept of residual entropyy .
Free Energy Functions: Gibbs and Helmholtz energy.-Variation of entropy
(S), Gibbs free energy (G), work function (A) Swith- temperature (T),
volume (V) & pressure (P). Free energy change. and spontaneity, Gibbs-
Helmholtz equation. B
4. Third Law of Thermodynamics W ,
Nernst heat theorem and’ ifs “significance, Statement of third law,
Calculation of absolute entropy of substente
Keywords/Tags: Thermod}pqnzi“c‘”s,_‘_ Laws of Thermodynamics, Carnot
cycle, Enthalpy, Free Energy. s
Flectrochemistry . . & & 12
{. Flectrical Conduction; Conduction in metals and in electrolyte
solutions. Specific, equivalent, and molar conductivity. Measurement of
equivalentéggr‘ld_ifctﬁnce. Effect of dilution on conductivity. Migration of
ions. Kohlrausch law and its applications.
2. Weakf{z\lﬁd strong electrolytes: Theory of strong electrolytes, Debye-
Huckel-Onsager (DHO) theory and equation. '
3,»\Tii?1jnts<ﬁi)‘01't numbers: Determination of transport numbers by Hittorf
. “method and Moving boundary method. , _
L \)4:‘:E‘féctr0'de reactions: Nernst equation, Derivation of equation for single
SN .v;.:._,l..fe\léctfode potential.
.| 5. Electrodes: Reference electrodes, Standard hydrogen electrode,
| Quinhydrone electrode, Glass electrode, Calomel electrode.
6. Standard electrode potential, Electrochemical series and its applications.
7 Electrochemical cells: Nernst equation, calculation of e.m.f. of cell.
Keywords/Tags: Electrical transport, Conduction, DHO theory, Transport
numbers, Nernst equation, Electrodes, Electrochemical series.
Phase equilibrium 12

G




2. Clausius-Clapeyron equation and its applications to Solid-Liquid,
Liquid-Vapour and Solid-Vapour equilibria.

3. Phase diagram for one component systems with applications-Water and
Sulphur. Phase diagrams for systems of solid-liquid equilibria
involving-Eutectic, Congruent and Incongruent melting points. Water
and Sulfur system, Ag-Pb and Mg-Zn system, NaCl-H,0 system.

4. Binary solutions: Raoult’s Law, Ideal and Non-ideal or Azeotropic
mixtures, Immiscible liquids, Steam distillation.

Keywords/Tags: Phase equilibrium, Gibbs Phase Rule, Clausius-

Clapeyron equation, Raoult’s Law .
S r T Epart C-Learning Resources

Text Books, Reference Books, Other resourcces

Suggested Readings:

Text Books:

1.

10.
11,
12.
13.
14.
15.

16.

Bariyar, A. and Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational
Publishers Year: 2019. S

Lee, J.D., Concise Inorganic Chemistry, Wiley, 2008, Fifth Edition.

Kalia, K.C., Puri, B.R., Sharma, L.R,, Principles of Inorganic Chemistry, Vishal Publishing
Co. 2020. Y

Sodhi, G. S., Textbook of Inorganic Chemistry;®iva Books Private Limited, Ncw Delhi,
013, AR

Singh, J., Singh, J. and Anandavaljdﬁén,'5S\f;‘~A€E,(_“)gica1 Approach to Modern Tnorganic
Chemistry, Anu Books, 2019. .. %0 = "

Gopalan, R., and Ramalingam, Yz, Congise Coordination Chemistry, Vikas Publishing
House Pvt. Ltd., New Delhi, 2005.:1" edition.

Madan, R. L., Chemistry, for degree students, B.Sc. I year, S. Chand & Company Ltd.,
New Delhi, 2011.

Prakash, S., Tuli, G. D.; Basu;'S. K., and Madan, R. D., Advanced Inorganic Chemistry,
Vol. 11, S. Chand & Company Ltd., New Delhi, 2007. 19" edition.

Malik, W. U., 11111,(3.: D., and Madan, R. D., Selected Topics in Inorganic Chemistry, S.
Chand & Company Ltd., Delhi, 2014. .

Puri, B. R., 'P‘a’ghie;mia, M.S., Sharma, L. R., Principles of Physical Chemistry. Vishal
Publishing Co. 2020.

Gurtu, J. N., Gurtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, 2017,
Edition: IV.

Day, M.C. and Selbin, J., Theoretical Inorganic Chemistry, ACS Publications 1962.
Atkins’ Physical Chemistry, 10™ Edition, Oxford University Press, 2014.

I evine, I. N., Physical Chemistry, 6th Ed, Mcgraw Hill Education, 2011.

McQuarrie, A., Simon, J. D, Physical Chemistry: A Molecular Approach, lst Ed,
University Science Books, California (1997).

Books published by M.P. Hindi Granth Academy, Bhopal.

Reference Books:

L.

2.

Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K,, Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006,
Douglas, B.E., McDaniel, D.H. & Alexander, J.J., Concepts and Models in Inorganic

4
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W .

6.

Chemistry, John Wiley & Sons, 1994.

Barrow, G.M., Physical Chemistry, Tata McGraw-Hill, 2007.

Miessler, G.L., Fischer, P.J., and Tarr, D.A., Inorganic Chemistry, 5™ edition, Pcarson,
2014,

Weller, M., Overton, T., Rourke, J., Armstrong, F. Inorganic Chemistry: Seventh
International Edition, Oxford, 2018.

Glasstone, S., Textbook of Physical Chemistry, Macmillan, 1951.

2. Suggestive digital platforms web links

(all URLs accessed in April 2022)

1.

9.

10.
11.
12.
13.
14.

15.
16.

https://www.ﬂ{it.unizg.hr/ download/repository/PDF chemistry of transition eleme
nt.pdf

http://www.t.soka.ac.ip/chem/iwanami/inorg/INO ch6.pdf -
https://fns.uniba.sk/ﬁleadmin/prif/chem/kag/Bakalar/vch noga/GEN _INGRG CHE
M15.pdf T _
hitp://www.savitapall.com/T 1’ansitionMetals/N0tes/Transition‘%iZOMeital“/nZOChemist

rv.pdf - .
https://www.chem.tamu.edu/rgroup/ marcetta/chem104/lectu res/104-1-w02.pdf

httns://www.unf.edu/~michael.lufaso/chem2046/2046chapter19.pdf
ht‘tps://users.encs.concordia.ca/~tmsz/images/9f/94/1\flats Hiiert Phase quilibria_and ¢t
hermodynamics.pdf T
https://ocw.mit.edu/courses/materials-sci‘eixceﬁmd-enszinecringz/S-()s‘1sc-intrnduction-
to-solid-state—chemistrv-fall—ZO1Olsvll'abUS/MiTBJ 091SCF09 alnl0.pdf
https://www.chem.uci.edu/~laivii1/263%206.;5?1f
https://wikieducator.org/ima?zes/c/éO[Ph’ase Equilibrivm.pdf
https://www.uou.ac.in/sites/defziu]t/files/shn/BSCCH—ZOLpdf
https://devwani.org/ﬁ@/289iwif=r—ifn€

https://www,bhartivadlidroh' F. o m/ T - - FrA -
https://www.amaruiala;éOnilbolllmns/blog/che1nistrv~in-ancient—india-know-about-
chemist-nagariuna—and-his~w0rk—ab0ut-ras—ratnakar—aur—i'asendramangal‘.’pageld=2
http://vaig\«'anik-bhﬁrfit.blogspot.com/ZO10/06/b102~posf 5628.html
https://www;pgurus‘com/chemistrv—ancient—india/

17. https://bharhtdiémverv.m‘g/india/mm Frsmftgsc.tab=0

18.
19.
-20.

https://hi.wikipédia.org/wiki/wm Ry w1 shag™
htt‘ps://hi.wikipcdia,01'§z/wiki/‘nmfm T w1 ke
httgi://Www.mphindiarantlmcademv.mg[

E-Books

1'
2.

3.

http://facultv.washinszton.edu/gdrobnv/v5~screen.pdf
https://www.fulviofrisone.com/attachments/arﬁcle/402/Chemical% 70Thermodynamic
$%200f%20Materials.pdf

https://wwws.nd.edu/:Lmvers/ame.ZOZS 1/planckdover.pdf

Suggested equivalent online courses:

1. httns://onlinecourses.nptei.ac.in/nocz1 ev3l/preview
2. https://onlinecourses.swavamZ.ac.in/cech mal6/preview
3. https://www.classcentral.com/course/phvsicalchemistrvd456
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4, https://www.classcentral.com/course/coursera-geneml—chemistrv—conccpt—
development-and-application-3885

5. httns://www.classcentral.com/course/swavam—thermodvnamics—lSOl4 ,

6. https://www.classcentral.com/course/swavam-concepts-of-thermodvnamics~13015

7. htt])s://www.classcentra].com/course/swavam—advanced-chemical-thermodvnamics~

and-kinetics-17504 : .
8. https://www.classcentral.com/course/swavam-advanced~thermodvnamics—175()7
9. https://www.classcentral.com/course/swavam—chemical-principles—ii—1291]
10. https://www.classcentral.com/course/swavam—coordination—chemistrv—l3964

11. https://www.classcentral.com/course/swavam-co-ordination—chemistrv-chemistrv-n f-

transition-elements-19821

12, https://www.classcentral.com/course/swavam—phase—equilibrium-thermodvnamics-

14231 _
13. https://0cw.mit.edu/high-schoollchemistrvlcxam—n1'ep/reactions/reattion-
tvpes/electrochemical-cells—and-batteries/ -

I TR Rt ot 7 Part D-Assessment and:Evaluation .
Suggested Continuous Evaluation Methods: o

Maximum Marks : 100 .
Continuous Comprehensive Evaluation (CCE) : 30-mark

w -
&, CF

g University Exam (UE) 70 marks

Internal Assessment : Class Test Assi@hﬁéqt"/l’resentation

Continuous Comprehensive T ey e Total 30
Evaluation (CCE): 30 o TR

External Asscssment : Section(A) i Objective Type Questions

University Exam Section: 70 Sccy‘t’iori‘\(B‘) : Short Questions Total 70
Time : 03.00 Hours | Section (C) : Long Questions
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e &g (hY Hé)fé‘T: Electrical transport, Conduction, DHO theory,
Transport numbers, Nernst equation, Electrodes, Electrochemical series.
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Syllabus of Practical Paper

T “part A Introduction ]

Program: Diploma

| Class: B. Sc. | Year: Sccond | Session: 2022-23

Subject: Chemistry

1 Course Code S2-CHEM2P
2| Course Title Metal Complex Preparation, Thermochemistry & Phase
equilibria experiments (paper 1)
3 Course Type (Core
Coursec/Elective/Generic Core Course
Elcctive/Vocational/.....)
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12th Class
or
Subject Chemistry in Certificate Course of B. Sc.
5 | Course Learning outcomes By the end of this course students will learn the following
(CLO) aspects of laboratory exercises of Chemistry:
o Preparation of inorganic complexes.
o Use of calorimeter for thermochemistry experiments.
o Determination of enthalpy of various sysiems and
reactions.
o Experiments on phase equilibria.
o Construction of phase diagrams.
"o “Study of reaction equilibrium.
6 | Credit Value 2 (Practical)
7 | Total Marks | Max. Marks: 30+70 | Min. Passing Marks:33

ParfiB— Content of the Course

Total No. of Practical (in hours ~per&week): 02

L-T-P: 0-0-2 (Total Hours30) . -

Section | Topics

No. of
Lectures

A

Preparation of Inorganic Complexes: 12

Tetraammine copper (II) sulphate
Copper (I)acetylacetonate complex

Iron (III) acetylacetonate
Tetraamminecarbonatocobalt (I1I) nitrate
Potassium tri(oxalato)ferrate(11I)
Nickel(1I) dimethylglyoximate

Thermochemistry |24
(a) Determination of heat capacity of a calorimeter using following

experiments-
(i) Change of enthalpy data of a known system (method of back
calculation of heat capacity of calorimeter from known enthalpy of
solution of sulphuric acid or enthalpy of neutralization)
(ii) Heat gained by cold water is equal to heat lost by hot water.

(b) Determination of enthalpy of following:

Q-




o Neutralization of hydrochloric acid with sodium hydroxide.

o Tonization of ethanoic acid.

o Hydration of salt. .
(c) Determination of enthalpy (endothermic and exothermic) of aqueous
solution of salts (KNOs, NH4Cl).
(d) Determination of basicity of a diprotic acid by the thermochemical
method - Calculation of the enthalpy of neutralization of the first step in
terms of the changes of temperatures observed in the graph of temperature
versus time for different additions of a base.
(e) Study of the solubility of benzoic acid in water and determination of
enthalpy change (AH).

Phase Equilibria: 20
a) Determination of critical solution temperature (CST), composition of
the phenol- water system at CST and to study the effect of impuritics
of sodium chloride and succinic acid on it.
b) Construction of the phase diagram using cooling curves.or ignition
_tube method:
i.  Simple eutectic and
ii.  Congruently melting systems.
¢) Distribution of acetic/ benzoic acid between water and cyclohexane.
d) Study of'the equilibrium of following reactions by the distribution
method: TR
i, lap+I (=106, .
i Cu®*(aq) + nNH; — Cu(NH3),"

S
&

Purification/ separation of compounds by Fractional distillation/ Steam 04
distillation R :

Any other experiment carried.out in the class.

Keyw

ords/Tags: Inorganic Complexes; Heat Capacity, Enthalpy, Calorimeter, Critical Solution

Temperature, Fractional Distillation, Steam Distillation.

= o part C-Learning Resources

- Text Books, Reference Books, Other resources

Suggested Readings: .

L.

2.

3.
4.

5.

6.
7.

Goswami A.K., Mehta, A., Khanam Rehana, O.R.S., UGC Practical Chemistry VOL. I,
Pragati Prakashan, 2015

Goyal;" S., B.Sc. Chemistry Practical, Krishna Publication, 2017.

Vogel, AL, A Textbook of Quantitative Inorganic Analysis, ELBS.

Khosla, B. D., Garg, V. C.,& Gulati, A., Senior Practical Physical Chemistry, R. Chand &
Co.: New Delhi (2011).

Ratnani, S., Agrawal, S., Mishra, S.K. Practical Chemistry, McGraw Hill India, 2018, 1%
Edition.

Pandey, O.P., Bajpai, D.N,, Giri, S., Practical Chemistry, B.Sc. 1,2 and 3% §. Chand, 2010.
Treandt, Y, afe, O, IR | e - (R ad) (denfaa AgRY), HETIRY

Yty sreprasy, waTe, 2021,

Reference Books:

1.

Gerasimchuk, N., Tyukhtenko, S., Inorganic Synthesis: A Manual for Laboratory

15
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Experiments, Cambridge Scholars Publishing, 2019.

2. Gopalan, R., Inorganic Chemistry for Undergraduates, Universitics Press, 2009.

E-Books

ht{ps://books;zoogle.co.in/books?id=10;zRECl awMC&printsec=copytight#v=oncp

aocdqdet={alsc

Suggestive digital platforms web links

https://vlab.amrita.edu/index.php?sub=2&brch=1 00 &:sim=1352& cnt=1

httns://vlab.amrita.edu/index.php?sub=2&brc’n=190&sim=1 546&cent=1

3

4,

5. http://www.chemguide.co.uk/phvsical/phaseeqia/immiscib!e.html

6 https://vlab.amritﬁ.cdu/index.nhp?sub=2&brch=l91&sim=340&cnt=]
7 htm://www.mphindigmnthacademv.org/ ,

Suggested cquivalent online courses:

~ Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks - 7. External Assessment

Marks

Class Interaction /Quiz R Vivh Voce on Practical

Attendance "= | Practical Record File

Assignments (Charts/ Model | Table work / Experiments
Scminar / Rural Service/ ‘
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit) )

TOTAL 30

70

Any remarks/ suggestions: Nilo o o
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(CLO)

Program: Diploma Class: B.Sc. Year: II Year Session: 2022-23
Subject: Computer Science
1. | Course Code S2-COSCI1T
- 2. | Course Title Computer Networks & Information Security
3. | Course Type (Core Course/ CoreCourse -(Major — 1)
Elective/ Generic Elective/
Vocational
4. | Pre-Requisite (if any) NIL
5. | Course Learning Outcomes .

:emmsuch‘as various protocols,
’ssmn;m analog and digital

:aCom arexthe various network technologles and can
dec1de\the suitable technology installation as per

' *:cqugrement and environment at any work place.
Déscribe the various protocols and can identify the
application areas of each protocol.

Know the fundamentals of network and information
security issues, laws, and various security technologies
which can be applied on work place.

Theory — 4 Credits Practical — 2 Credits

Max. Marks: 30+70 Min. Passing Marks: 33

No. of Lectures (1n hours pef Week) 2 Hrs. 'pé'r week

) Total No. of Lectures (in hours):60 Hrs.
Module Topics No. of
Lectures
I Introduction to Computer Network: 8

network.

Use of computer network: Access to information, person to person
communication, electronic commerce, internet of things;

Types of computer network: Broadband access network, Mobile and
wireless network, content delivery network, transit network, Enterprise

Network Technology: Personal Area Network, Local Area Network,

W

Abhilasha Kumar
Chairman, Central Board of Studies, Computer Science




Metropolitan Area Network, Wide Area Network, internetworks, example of
network (Internet, Mobile network, wireless network-Wi-Fi);

Reference Model: OSI, TCP/IP, Critique of the OSI and TCP/IP reference
models;

Policy, Legal & Social Issues: Online speech, net neutrality, security &
privacy, disinformation.

Keywords: IoT, Broadband, LAN, MAN, WAN, OSI, TCP/IP.

II

Physical Layer:
Guided Transmission Media: Tw1sted pairs, coaxial cable, Fiber Optics;
Wireless Transmission: The electromagnetic spectrum, frequency hogpmg
spread spectrum, direct sequence, spread spectrum, ultra<yidebay
communication; ;

4G & 5G technology
Keywords: Coaxial cable, fiber optics, 2G, 3G, 4G, 5G.

11

Data Link Layer

Pomt-to-Pomt Protocol SR %&\ \
Switching Techniques: Packet Swltchmg, @ncult Switching, Datagram
Networks, Virtual-Circuit N‘étworks and Struéture of a Switch.

Network Devices & Drlvers R%ter M “é?n Repeater, Hub, Switch, Bridge

Keywords: error cggnrectmg codes, error detecting codes, SONET, ADSL,
point -to:gomt prot cc;i%*Router Modem, Repeater, Hub, Switch, Bridge,

12

Network La )
Networki%[%yer ssues};Routmg Algorithm: Optimality, rmc1p1e of shortest
pat algonthm Floodmg, Distance Vector Routing, Broadcast Routing;
congestgo&n‘lﬁ“r%t\@rk traffic management approaches; IP Addresses, IPv4
Adg -‘le_ssesasIPVG Addresses,

Wﬂrtual‘*Clﬁ'iutN%orks Frame Relay and ATM,

TraalgsporﬁLayer :Process-Process Delivery: UDP, TCP.

Appligation layers: DNS, SMTP, POP, fip, http and https.

Basics of Wi-Fi (Fundamental concepts only).

Streaming audio and video: digital audio and video, streaming stored media,

real-time streaming.

Keywords: routing algorithm, IPv4, IPv6, ATM, SMTP, POP, ftp, http, https,
WiFi, video streaming.

12

Network Security and Information Security: Fundamentals of network and

(Confidentiality, Integrity, and Availability), Non-Repudiation.

Overview of Security Threats and Vulnerability: Types of aftacks on

information security: principles of security and attack. Security Goals

10

W
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Confidentiality, Integrity and Availability. Vulnerability and Threats:
Phishing Attacks, E-mail threats, Web-threats; Intruders and Hackers, Insider
threats, SQL injection Attacks, Ransomware. Malware: Worms, Virus,
Spams, Adware, Spyware, Trojans.

Security Technology: Firewalls, Intrusion detection and prevention systems,
Scanning and Analysis Tools: Biometric access controls, Cipher methods,
Cryptographic algorithms, Cryptographic tools, Protocols for secure
communication.

Keywords: phishing, SQL injection, Worms, Computer virus, Spyware,
Trojans, Firewall, Cipher, Cryptography. .

VI Computer and Cyber—crlmes Cyber—crlmes and related concepts d i"unc’cmm 10

Cyber Laws- Introductlon to IT laws & Cyber Cr1m
Cracking, Viruses, V1rus Attacks, Software P1ra<‘t

Keywords: cyber-crime, oiber sf.alkmg* p};ber-fraud IPR, IT laws, e-
commerce, e-taxation, e-governange, 1hiail bo o bs.

Suggested Readings

Textbooks:

Reference books:

Andrew S. Tanéﬁbaum~ i

Nt

(2021), Pearson,

Michael E Whlstrﬁﬁn andﬂerbert J Mattord Principles of Information Security, Fourth Edition,
CENGAGE Leammg, 6th=lnd1an Reprint.

M. Merkow T,Brelthaup’t Informatlon Security Principles and Practices, 2" Edition, 2014,
Peatson Educa‘%n
G. R%&Sﬁyd&%T Pardo‘é""‘ Network Security, Cengage Learning.

Praveen “Ké_l\mar Shukla Surya Prakash Tripathi, Ritendra Goel “Introduction to Information
Security and*Cyber Laws”, 2014, Dreamtech Press.

Faiyaz Ahamad, KLSI “Cyber Law and Information Security”, 2013, Dreamtech Press.

/)’1/.7/

Books published by M.P. Hindi Granth Academy, Bhopal

Kurose James F., Ross Keith W., Computer Networking, A Top-Down Approach, Sixth Edition,
2017, Pearon

Micki Krause, Harold F. Tipton, Handbook of Information Security Management, Vol. 1-3, CRC
Press LLC.

B. A. Forouzan: Data Communications and Networking, Fourth edition, TMH Publishing

W
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Company Ltd.

e Basta, W.Halton, Computer Security: Concepts, Issues and Implementation, Cengage Learning
India.
Suggestive digital platform web links

1. httpsi//www.youtube.com/watch?v=qiQR5rTSshw

2. Free CCNA | Network Fundamentals - Day 1 (https: //WWW youtube.com/watch?v=n2D1o-
aM-2s)

3. Free CCNA | Network Deviceshttps://www. voutube com/watch?v=H8W9oMNSuwo

4. Free CCNA | OSI Model & TCP/IP Suite (https://www.youtube.com/watch?v=t-ai8JzhHuY)

5. Free CCNA | Interfaces and Cables | Day3
(https://www.youtube.com/watch?v=ieTHSIVhNaY)

6. Free CCNA | Intro to the CLI | Day 4 (https://www.youtube.com/watch?v=IYbtai7Nu2g)

7. Free CCNA | Ethernet LAN Switching (Part 1) | Day 5
(https://www.youtube.com/watch?v=u2n762WG0Vo)

8. e CCNA | Analyzing Ethernet Switching | Day 6 Lab
(https://www.youtube.com/watch?v=Ig0dSaOQDI8)

9. Free CCNA | IPv4 Addressing (Part 1) | Day7
(https://www.youtube.com/watch?v=3ROdsfEUuhs)

10. Free CCNA | IPv6 Part 1 | Day 31 (https://www.youtube.com/watch?v=ZNuXyOXae5U)

11. Free CCNA | IPv6 Part 3 | Day 33 (hittps://www.youtube.com/watch?v=rwkHfsWOQwy8

12. http://www.mphindigranthacademy.org/

sesstientiand Evaluation

Suggested Continuous EvValuation Methods:

=,

Maximum )\ arks ‘LOO \; B
ContmuouS"*’Compr,ehenmve@yaluahon (CCE) : 30 marks University Exam (UE) : 70marks

Interiial Asséssmeéing N"“”:f 2| Class Test Total 30
Contmﬁ%“us»@omp&hens Ve | Assignment/Presentation

Evaluation (CCE) 30

External Assessment Section(A) : Objective Questions | Total 70
University Exam Section: 70 | Section (B) : Short Questions '

Time : 03.00 Hours Section (C) : Long Questions

Yo
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Program: Diploma

Class: B.Sc.

Year: Second

Session: 2022-23

Subject: Computer Science

1. | Course Code

S2-COSC1P

Course Title

Computer Networks Lab

3. | Course Type (Core Course/
Elective/ Generic Elective/
Vocational

Core Course - (Major —I)

4. | Pre-Requisite (if any)

Open for all
5. | Course Learning Outcomes After completing thls la
(CLO) able to:
' 1. Learn and identi
networking.

2. Learn 1dent1

3.

4; k

i ome‘and‘atqwork place.

6. | Credit Value

cticaliz ._2 “Credits

Total Marks

S8, \’E@\tal No. of Labs: 30 Hrs.

.
=
=

cable

_ Suggestive List of Practicals No. of Labs.
1. S't'ii'dyQo % TPxnetwork cable 30

Categomes of UTP n/w cable
B Shleldmg of n/w cable

9, Mazﬂmum length for which data cable can be used
Cnmpmg of RJ45 connector and Punching of data n/w.

o Penta scanning of cabling work

o Rules of UTP laying

o

o]
(@]
O

2. Knowledge of Structured Cabling and its components

Information outlet with box

" Network Rack (4U, 6U, 9U, 12U, 24U, 32U, 42U)

Patch Panel
Rack Management

3. Study of Optical Fiber cable

Yo
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Different cores of OFC (6 core, 12, 24 core)
Multimode & Single mode OFC cable
Shielding of OFC
Splicing/Termination of OFC.
OTDR Testing
LIU fixing
LIU management (pigtail/fiber patchcord)
Media Convertor
SFP module
o Rules of OFC laying
4. Use of tools
o Crimping Tool
Punching Tool
Nose plier
Wire Stripping and Cable Cutter
Multimeter

O OO0 0 0 0 0O 0 O0

O 0O O OO0 O0

“Pinfbetween 2 systems using [Pv6

outgoing requests to facebook.com

= . ON :Enplementatlon of Subnetting in Class A, B and C

Configuration of NAT for incoming packet request
Configuration of Software / Hardware firewall to block

&@9’
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Textbooks, Reference Books, Other Resources

Suggested Readings

® Andrew S. Tanenbaum,Nick Feamster, David J. Wetherall Computer Networks, 6th Edition,

(2021), Pearson.

e Michael E Whitman and Herbert J Mattord, Principles of Information Security, Fourth Edition,

CENGAGE Learning, 6th Indian Reprint.

e Books published by M.P. Hindi Granth Academy, Bhopal

Reference books:

e Hacking Exposed, Stuart McClure, Joel Scrambray, George Kurtz, TMH

e Computer Security Art and Science, Matt Bishop, Pearson/PHI. ..

Suggestive digital platform web links

https://www.edx.org/learn/computer-networking

http://www.mphindigranthacademy.org/

Suggested equivalent online courses

htips://nptel.ac.in/courses/106/105/106105081/

Internal Assessment External Assessment Marks
Class Interaction /Q_yiz Viva Voce on Practical
Attendance Practical Record File
Table work / Experiments
TechnEibgy Dlssemmatlo =
Report of E‘x%c\urs%n/ Lab Visit
Survey / Industrial visit)
Y
TOTAL 30 70

Yo
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Program Diploma

él‘asé:u B.Sc.

Year; IT Year Session: 2022-23

Subject: Computer Science

1. | Course Code

S2-COSsC2T

2. | Course Title

Object Oriented Programming with Java

3. | Course Type (Core
Course/Elective/Generic
Elective/ Vocational

Core Course — (Major — IT) / Minor / Elective

4. | Pre-Requisite (if any)

To study this course, a student m st ha
completed the course on :
Certificate Level.

5. | Course Learning
Outcomes(CLO)

Orit nted programming concept using

S
R

é Acontrol Structures strmgs and function

interfaces and packages and describes faster application
%, development can be achieved.

4. Demonstrate understanding and use of different exception
handling mechanisms and concepts of multi-threading for
robust faster and efficient application development.

. Identify and describe common abstract user interface
components to design GUI in Java using Applet & AWT
along with response to events.

. Identify, Design & Develop complex Graphical user
interfaces using principal Java Swing classes based on
MVC architecture.

6. | Credit Value

Theory - 4 Credits Practical — 2 Credits

7. | Total Marks

Max. Marks : 30+70

Min. Passing Marks: 33

E@“‘@/
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No. of Lectures (in hours per week): 2 Hrs. per week

Total No. of Lectures: 60 Hrs.

Module

Topics

No. of Lectures

I

OOPS - Object Oriented Paradigm, Benefits of OOP, Applications of OOP.

Java - History, Java Features, How Java Differs from C and C++, Java and
internet, Java and World Wide Web, Web Browsers, Hardware and
Software Requirements, Java Supports Systems, Java Environment.

Java Program Structure - Java Tokens, Java Statements, Implemg:
Java Program, Java Virtual Machine, Command Line Argume S,
Programming Style.

Keywords: OOPS, JVC, WWW, Java Environment

12

II

AR

i o' Variables,

Java Basics -Constants Variables, Data Types De‘ arat1

?‘m Expressmns Operator
vit Mathemaucal Functions. Decision Makmg

else] _ad er, The Sw1tch Statement, The '? Operator.

12

i

SRS

“"- Deﬁmn a'Class, Adding Variables, Adding Methods, Creating
ObJects Accessmg Class Members,

Constructors — definition and types, Methods Overloading, Static

-Members, Nesting of Methods.

Inheritance - Extending a Class, Overloading Methods, Final Variables and
Methods, Final Classes, Finalize Methods, Abstract Methods and Classes,,
Visibility Control Arrays, One Dimensional Array, Strings, Vectois,
Wrapper Classes. Defining Interfaces, Extending Interfaces, Implementing
Interfaces, Accessing Interface Variables.

Keywords: Class, Constructors, Inheritance, Final, Abstract Methods,

12

W
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Overloading

Java API Packages - Using System Packages, Naming Conventions,
Creating Packages, Accessing a Package, Using a Package, Adding a Class
to a Package, and Hiding Classes. Creating Threads, Extending the Thread
Class, Stopping and Blocking a Threads, Life Cycle of a Thread, Using
Threads Methods, Threads Exceptions, Threads Priority, Synchronization,
Implemenfing the 'Runnable’ interface.

Types of Errors - Exceptions, Syntax of Exception Handling Cod
Multiple Catch Statements, Using Finally Statements, Throwmg Q
Exceptions, Using Exceptions for Debugging.

Preparing to Write Applets - Building Applet Code, Appl i
Creating an Executable Applet, Designing a Web Page;#App
Applet to HTML File, Running the Applet.

Keywords: API, threads, synchromzatlon errQ

12

Wiia

1rc1es and Ellipses, Drawing
Arcs, Drawing Polygons Line Graphs Using Control Loops in Applets,
Drawing Bar Charts.

lasses - Using the File Class, Input / Output Exceptions,
Readmg / Writing Characters, Reading / Writing Bhytes,
eData Types, Concatenatmg and Buffering Files, Random

12

o
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Textbooks, Reference Books, Other Resources

Suggested Readings

Textbooks -

® E Balguruswami, Programming with Java, Tata McGraw-Hill Publication.

Reference Books -

® Bruce Eckel, Thinking in Java.
Herbert Schildt, Java: The Complete Reference .
Y. Daniel Liang, Introduction to Java Programming .
Paul Deitel, Harvey Deitel, Java: How To Program .
Cay S. Horsttnann, Core Java Volume I —Fundamentals .
Java Projects, BPB Publication.
Dr. S.S. Kandare, Programming in Java, S Chand Publication
Books published by M.P. Hindi Granth Academy, Bhopal

Suggestive digital platfofm web links

2228
FEY

https://www.cs.cmu.edu/afs/cs.cmu.edu/usex‘/gché“ﬁééwww/déiﬁjq:ld‘ d#a¥a/LearnJava.pdf

Suggested COH%IIOHSEEV&IH&‘JIOH Methods:
Maximum Marks*00

Continuous Comprehensive Evaluation (CCE) : 30marks University Exam (UE) 70marks

Internal Assessment : Class Test

Continuous Comprehensive Assignment/Presentation

Evaluation (CCE):30

External Assessment : Section(A) : Objective Questions | Total 70
University Exam Section: 70 | Section (B) : Short Questions

Time : 03.00 Hours Section (C) : Long Questions

Abhilasha Kumar
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Program: Diploma

Class .VB’.Sc.

“ Year II :Y"hear. Séésbﬁ: 2622-23

Subject: Computer Science

1. | Course Code

S2-COSC2p

2. | Course Title

Java Programming Lab .

3. | Course Type (Core
Course/Elective/Generic
Elective/ Vocational

Core Course - (Major- IT) / Minor / Efé‘ctiye

4. | Pre-Requisite (if any)

To study this course, a student‘must:have'successfully
completed the course on Prog ‘
Certificate Level.

5. | Course Learning
Outcomes(CLO)

. Demonstrates how to achieve reusability using inheritance,
interfaces and packages and describes faster application

* development can be achieved.

- Demonstrate understanding and use of different exception
handling mechanisms and concepts of multi-threading for
robust faster and efficient application development.

. Identify and describe common abstract user interface
components to design GUI in Java using Applet & AWT
along with response to events.

. Identify, Design & Develop complex Graphical user
interfaces using principal Java Swing classes based on
MVC architecture.

6. | Credit Value

Practical - 2 Credits

7. | Total Marks

Max. Marks : 100 Min. Passing Marks: 33

b

Abhilasha Kumar
Chairman, Central Board of Studies, Computer Science




14

No. of Lab. Practicals (in hours per week): 1 Hr. per week

Total No. of Lab.: 30 Hrs.

Suggestive List of Practicals No. of Labs.

(Using any Text editor: Notepad/Eclipse/Netbeans/Sublime etc.) 30

1. Find greater number between two numbers -using cond1t10na1
operator.

2. Find the factorial of number if number is given by user using
command line argument. ;

3. Write a program to check if a number is prime or not

4. Write a program to display tables from 2 to 10. :

5. Write a program to print Fibonacci series.

6. Enter ano. and check whether it is even or odd.

7.

8.

9.

16%efme an exception called “Marks out of Bound” exception that is
thrown if the entered marks are greater than 100.

17. Write a program using application of single inheritance. Find the area
of rectangle & volume of cube.

18. Develop a simple real life application to illustrate the use of
multithreading.

19. Write a program using multiple inheritance to calculate area and
perimeter of a circle using interface. .

20. Write an applet program to draw a Rectangle (color = orange) and a

Abhilasha Kumar
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right aligned oval.

21. Develop an applet that receives 3 numeric values as inputs from the
user and then displays the largest no. on the screen. .

22. Write a Java Program to read data from the inputted text file name,
and print its content on the console.

23. Write a Java Program to merge two files into third file

24. Write a Java program to delete duplicate lines in text file

25. Write a Java Program to implement FileInputStream class to read
bmary data from any image file.

i ,ARTMC Learning ] Resources

Textbooks Reference Books Other Resources

Suggested Readings

Textbooks -
¢ E Balguruswami, Programming with Java, Tata McGraw-Hill Piblicatioh, 2nd Edition
® Books published by M.P. Hindi Granth Academy, Bhop#l ‘
Reference Books -
® Bruce Eckel, Thinking in Java (4e)
Herbert Schlldt Java: The CompleteReferene

Cay S. Horsttnann Core Java Volume s Tenitals (10e)
Java Pl‘Q]GCtS BPB Pubhcatlo 5 4

http: //www mphmdlgrant

Suggested\ equlval nte

-ws»

A
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P

Gt T T S
Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File

Assignments (Charts/ Model Table work / Experiment
Seminar / Rural Service/ :

Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 30 70

W’
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S2-MATHIT

Part A Introduction

Program: Diploma Course | Class: B.A./B.Sc. Il Year | Year: 2022 | Session: 2022-2023

Subject: Mathematics

1 | Course Code S2-MATHIT

2 | Course Title Abstract Algebra and Linear Algebra

3 | Course Type Major - 1

4 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics in Certificate Course or equivalent.

5 | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Recognize the algebraic structures as a group, and classify

them as abelian, cyclic and permutation groups, etc.

2. Link the fundamental concepts of groups and symmetrical
figures.

3. Analyze the subgroups of cyclic groups.

4. Explain the significance of the notion of cosets, normal
subgroups, and quotient groups.

5. The fundamental concept of rings, fields, subrings, integral
domains and the corresponding morphisms.

6. Analyse whether a finite set of vectors in a vector space is
linearly independent. Explain the concepts of basis and
dimension of a vector space.

7. Understand the linear transformations, rank and nullity,
matrix of a linear transformation, algebra of
transformations and change of basis.

8. Compute the characteristic polynomial, eigenvalues,
eigenvectors, and eigenspaces, as well as the geometric and
the algebraic multiplicities of an eigenvalue and apply the
basic diagonalization result.

6 | Credit Value Theory: 6
7 | Total Marks Max. Marks: 30+ 70 | Min. Passing Marks: 10 + 23

Part B - Content of the Course

Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures: 90 hours

Unit

Topics No. of
Lectures

1.1 Historical background:
1.1.1 A brief historical background of the Algebra in the context of
India and Indian heritage and culture

I 1.1.2 A brief biography of Brahmagupta 18

1.2 Groups, Subgroups and their basic properties

Name of BOS: Mathematics Si%an (BOS):

Date: Sy ey Dy Name: Dr. Anil Rajput

Page 2 of 12



S2-MATHIT

1.3 Cyclic groups

1.4 Coset decomposition

1.5 Lagrange's and Fermat's theorem
1.6 Normal subgroups

1.7 Quotient groups

2.1 Homomorphism and Isomorphism of groups

2.2 Fundamental theorem of homomorphism

2.3 Transformation and permutation group Sy (n <5)
I 2.4 Cayley's theorem 18
2.5 Group automorphism
2.6 Inner automorphism

2.7 Group of automorphisms

3.1 Definition and basic properties of rings
3.2 Ring homomorphism

3.3 Subring

3.4 Ideals [
I | 3.5 Quotient ring
3.6 Polynomial ring
3.7 Integral domain
3.8 Field

4.1 Definition and examples of Vector space

4.2 Subspaces

4.3 Sum and direct sum of subspaces

4.4 Linear span, Linear dependence, linear independence and their basic
properties

IV | 4.5 Basis . 18

4.6 Finite dimensional vector space and dimension
4.6.1 Existence theorem
4.6.2 Extension theorem
4.6.3 Invariance of the number of elements

4.7 Dimension of sum of subspaces

4.8 Quotient space and its dimension

5.1 Linear transformation and its representation as a matrix

5.2 Algebra of linear transformation

5.3 Rank-Nullity theorem

5.4 Change of basis, dual space, bi-dual space and natural isomorphism
V | 5.5 Adjoint of a linear transformation 18
5.6 Eigenvalues and Eigenvectors of a linear transformation
5.7 Diagonalization

Keywords/Tags:
Brahmagupta, Groups, Subgroups, Homomorphism and Isomorphism of groups, Ring, Ideals,
Field, Vector space, Basis and dimension, Linear transformation, Diagonalisation.

/'
Name of BOS: Mathematics Signature of the' Chairman (BOS):

Date: .. fouemereous e e gy Name: Dr. Anil Rajput
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S2-MATHIT

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. 1. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.
2. K. B. Datta: Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd. New Delhi.
2000.
3. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
4. gy yaer TEweY o eTeTareit il TEaehl
Reference Books:
1. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt Ltd;
Eighth edition, 2006.
2. N. Jacobson: Basic Algebra. Vol. 1 and II, W. II Freeman, 1980.
3. L. S. Luther and L. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.
4, Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company. New
Delhi, 1967.
5. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th edition,
2015.
6. X. Hoffiman and R. Kunze: Linear Algebra. 2nd Edition, Prentice Hall Englewood Cliffs,
New Jersey, 1971,
7. A. R. Vasishtha and J. N. Sharma: Linear Algebra, Krishna Prakashan Media (P) Lid.,
2019.
8. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D
hitp://www.bhojvirtualuniversity.com
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111/106/111106137/
https://nptel.ac.in/courses/111/105/111105112/
https://ugemoocs.inflibnet.ac.in/index.php/courses/view ug/32

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (UE): 70 Marks

Internal Assessment:

Continuous Comprehensive Evaluation (CCE) Total Marks: 30

External Assessment:

University Exam (UE) Total Marks: 70
Name of BOS: Mathematics Sig%WBOS):
Date: ..y 5’“ @ ae e 2 B B e Name: Dr. Anil Rajput
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ST o - 9=y
e e ey | e fu/d e, R ad | 99 2022 | w0 202222023
IEL RG]
G ER O S2-MATHIT .
ISR BT ATNH ST AT Ue LRge s

YTSIEHH &l Thil

TEd-1

I =

@AY (Prerequisite) | w yreersme a7 sreaas HeT % forg, e ¥ e wfifsre v
THHE TTSRRT | T oo g gl

5 | aremm segmmr Sy | aTeen Rt wT were wem:
TR&TeaE (FE 1. dftyr doamrel f wg % 0 § ugue 34T, oK S

T TS EHA) ATSAT, T 3T T THGH TS & F aviieha HEATI
(CLO) 2. WHET o gafid Aepad! 6 Gorad AT BT HaieT
FET)

3. hIT GHG! o ITAHG! BT THEEOT FLATI

4. GFELFAT, THHTT SUHgl X Famr 9qgl % dFT &

. WiaeT §ATE § 9i<e & qia gqgd &t us ea=ar

. FATaTfUE 9gug, MSA-AT, Ev-aiier, i emsiH-

Hged ohi ST LAl
AT ATV hl THEA

Taggor <A e AR gfeer auf? & fwar & sayron
T =ATEAT FLAT|

FYTFA O] ST SISO 3T ATYTY = T shi THH]|

THE & GII-aTy SEAA-ATT & SATHd ST eI
U o |1 0T FAT 3 g famuia aioms @y s
6 |wRew FiR: 6
7 | gt ATERaH 2¥eh: 30 + 70 _[ATH 1Y &: 10+ 23
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TR - ISA#H & Aeaeg

TS o g7 (Yq warg e H): i aarg 3 =<

el SATed: 90 He

IGALT

1.1 Yfdgries Ty

1.1.1 9T R AT GG T TEpia & &9 H IorTIored shi

wfer Ydetiee gogfa

1.1.2 FEa i Sfer sfraet
1.2 99g, STHYE TAT ek ATETLH IJOTEH
1.3 TR TE
1.4 agaaga faamsm
1.5 AT T FAT ht TAT
1.6 WHTHT ITEHZ
1.7 fawmr wg

18

I

2.1 GHgT T FATHRILAT UG eAHIar
2.2 GHTHIIET 6l FAYa 5T

2.3 Tl Td HAE TZ Sy (n < 3)
2.4 AT T THE

2.5 HHg TFHIaT

2.6 3 TR

2.7 CaRTIATe T €8

18

111

3.1 I T TICATET TH FTHHE [O8H

3.2 qTg FHTHILAT
3.3 Y«

3.4 TUrSTTEET

3.5 faw T 9o
3.6 agUE T

3.7 qUIThiT 9T
3.8

18
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5.2 e IOl 7T S eniord

5.3 SITfa-grar JHa

v | 5.4 = = afEdn, 87 9uie, B anf® ud wislys geasria 18
5.5 e AT ] AgEes

5.6 I =<l F META-WTT T ArgI-aiEer
5.7 faeroitemTor

R oy (f a3

T, GHg, STEHE, TG! 6 GUTHTET T JeasTar, aad, UsTae, 8, gl aAfe,
STRITT 3R T, LR warea<, esofiemon

ST ¥- SR e gena

TS &I, GaH Tedeh, AT GETET

A O IET TEe IR/ TS aTae/aTeT ey
TS TEI
1. I N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.
2. K. B. Datta: Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd. New Delhi.
2000.
3. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

4, 7 yoor Tl U eniaH! i Y
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vy OEh
1. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt
Lid; Eighth edition, 2006.
. N. Jacobson: Basic Algebra. Vol. I and II, W. II Freeman, 1980.
. LS. Luther and 1. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.
Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company.
New Delhi, 1967.
5. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th
edition, 2015.
6. K. Hoffiman and R. Kunze: Linear Algebra. 2nd Edition, Prentice Hall Englewood
Cliffs, New Jersey, 1971.
7. A. R. Vasishtha and J. N. Sharma: Linear Algebra, Krishna Prakashan Media (P) Lid.,
2019.
8. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
e RfSea wew a9 &
https://epgp.inflibnet.ac.in
https://www.highereducation.mp.gov.in/?page=xthQmprkylQo2b%2Fy5G7w%3D%3D
https://www.bhojvirtualuniversity.com
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https://ugemoocs.inflibnet.ac.in/index.php/courses/view _ug/32
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S2-MATH2T

Part A Introduection

Program: Diploma Course | Class: B.A/B.Sc. Il Year | Year: 2022 | Session: 2022-23

Subject: Mathematics
1 j Course Code S2-MATH2T
Course Title Advanced Calculus and Partial Differential Equations
3 | Course Type Major — 2/Minor/Elective
4 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics in Certificate Course or equivalent.
5 | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Understand many properties of the real line R and sequences.
2. Calculate the limit superior, the limit inferior, and the limit of a
bounded sequence.
3. Apply the mean value theorems and Taylor’s theorem.
4. Apply the various tests to determine convergence and absolute
convergence of an infinite series of real numbers.
5. Formulate, classify and transform partial differential equations
into canonical form.
6 | Credit Value Theory: 6
7 | Total Marks Max. Marks: 30+ 70 | Min. Passing Marks: 10 + 23
Part B - Content of the Course
Total Ne. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours
Unit Topics No. of
Lectures
1.1 Historical background:
1.1.1 A brief historical background of Calculus and partial differential
equations in the context of India and Indian heritage and culture
I 1.1.2 A brief biography of Bodhayana 18

1.2 Field structure and ordered structure of R, intervals, bounded and
unbounded sets, supremum and infimum, completeness in R, absolute
value of a real number.

1.3 Sequence of real numbers

1.4 Limit of a sequence

1.5 Bounded and monotonic sequences

1.6 Cauchy’s general principle of convergence

1.7 Algebra of sequence and some important theorems

Name of BOS: Mathematics Signa%ure o; ¥he Chairman (BOS):

Date: D AT SR AT Y M A

Name: Dr. Anil Rajput

Page S0f12




S2-MATH2T

I

2.1 Series of non-negative terms

2.2 Convergence of positive term series

2.3 Alternating series and Leibnitz's test

2.4 Absolute and Conditional Convergence of Series of real terms
2.5 Uniform continuity

2.6 Chain rule of differentiability

2.7 Mean value theorems and their geometrical interpretations

18

111

3.1 Limit and continuity of functions of two variables
3.2 Change of variables

3.3 Euler's theorem on homogeneous functions

3.4 Taylor's theorem for functions of two variables
3.5 Jacobians

3.6 Maxima and Minima of functions of two variables
3.7 Lagrange's multiplier method

3.8 Beta and Gamma Functions

18

v

4.1 Partial differential equations of the first order

4.2 Lagrange's solution

4.3 Some special types of equations which can be solved easily by methods
other than the general method

4.4 Charpit's general method

4.5 Partial differential equations of second and higher orders

18

5.1 Classification of partial differential equations of second order

5.2 Homogeneous and non-homogeneous partial differential equations of
constant coefficients

5.3 Partial differential equations reducible to equations with constant
coefficients

138

Keywords/Tags:

Bodhayana, Sequence, Series, Jacobians, Maxima and Minima, Beta and Gamma functions,

Partial differential equations.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:
1. Devi Prasad: Advanced Calculus, Prentice Hall India Learning Private Limited, 2009.
2. S C Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.
3. M. D. Raysinghania: Ordinary and Partial Differential Equations, S. Chand & Company,
New Delhi, 2017.
4. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of

Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

5. Wea vaer TE=ET vy eremralt i ek

et
Name of BOS: Mathematics Signature of the Chairman (BOS):
Date: R R S R ¥ = ST SR Name: Dr. Anil Rajput
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S2-MATH2T

Reference Books:
1.

2.
3.

Suggested Digital Platforms Web links:

https://epgp.inflibnet.ac.in

https://www.highereducation.mp. gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D
http://www.bhojvirtualuniversity.com

Suggested Equivalent online courses:

https://nptel.ac.in/courses/111/104/111104125/
https://nptel.ac.in/courses/111/101/111101153/

7. Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.
8.
9. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia

R. R. Goldbeg: Methods of Real Analysis, Oxford & L.B.H. Publishing co. New Delhi,
2020.

T. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.
D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis, Narosa
Publishing, House, New Delhi, 1997.

Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing Co.
New York, 1974.

Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th edition,
2011,

Shah Nita H.: Ordinary and Partial Differential Equations: Theory and
Applications, PHI Learning Private Limited, Second edition, 2015.

K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.

Publishing House, 1962.

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks

Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 30

External Assessment:
University Exam (UE) Total Marks: 70

Name of BOS: Mathematics S%an (BOS):

Date: ..} gy s oy Pz Name: Dr. Anil Rajput
lg o Page 7 of 12
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1. Devi Prasad: Advanced Caiculus, Prentice Hall India Learning Private Limited, 2009.
S C Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.
M. D. Raysinghania: Ordinary and Partial Differential Equations, S. Chand &
Company, New Delhi, 2017.
4. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

e vRyT Tt T erapre+y & geah|
W&fﬁ%

1. R.R. Goldbeg: Methods of Real Analysis, Oxford & 1.B.H. Publishing co. New Delhi,

2020.

T. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.

D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis,

Narosa Publishing, House, New Delhi, 1997.

4. Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing
Co. New York, 1974.

5. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th
edition, 2011.

6. Shah Nita H.: Ordinary and Partial Differential Equations: Theory and Applications,

PHI Learning Private Limited, Second edition, 2015.

Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.

K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.

9. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
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Year
Subject: Microbiology
1 Course Code S2-MBIO1T
2 Course Title Microbial Physiology and Metabolism(Paper I)
3 Course Type Core Course (Major I)
4 Pre-requisition To study this course a student must have had the subject
_ Microbiology in certificate course.
S Course Learning On completion of this course, learners will be able to
outcomes understand—
e Role of various biomolecules.
o Structure and metabolism of Carbohydrates.
e Structure and metabolism of Amino acids and
Proteins.
e Mechanism of enzyme action.
e Structure and metabolism of lipids.
e Structure, types and roles of Nucleic Acids.
6 Credit Value 4 _
7 Total Marks Max. Marks-30+70 | Min Passing Marks 33




Total No. uof Lectures: 60
Lectures-Tutorials-Practical (in hours per week): L-T-P 4-0-0

[Unit

Topics

Number of
Lectures

1.1 Bio-molecules: An Overview.

1.2 Carbohydrate: Characters, Classification and Structure of
Monosaccharides, Disaccharides, Polysaccharides (Storage
polysaccharides and structural polysaccharides).

1.3 Synthesis and Breakdown of Carbohydrates: Aerobic and
anaerobic chemolithotrophy with an example of each. Phototrophic
metabolism. Aerobic respiration, anaerobic respiration and
fermentation. Sugar degradation pathways i.e. EMP (Embden-
Meyerhof-Parnas) , ED (Entner-Doudoroff), Pentose phosphate
pathway (PPP), TCA (Tricarboxylic Acid) cycle.

'Electron transport chain (ETC): Components and comparison of

mitochondrial and bacterial ETC.

Key words- biomolecules, carbohydrates, synthesis of carbohydrates,
respiration Fermentation,

15

Protein

2.1 Amino acids: Classification, biochemical structure and

Significance.

2.2 Protein: Primary, secondary, tertiary and quaternary structures.

Denitrification; nitrate/nitrite and nitrate/ammonia respiration;
Fermentative nitrate reduction.

Introduction to biological nitrogen fixation Ammonia assimilation.

Assimilatory nitrate reduction, dissimilatory nitrate reduction,

2.3 Enzymes: Structure of enzyme, Apoenzyme and cofactors,
prosthetic group-TPP, coenzyme -NAD, metal cofactors.
Classification of enzymes,Nomenclature,

Mechanism of action of enzymes: active

site, transition state complex and activation energy. Lock and key
hypothesis, and Induced Fit hypothesis. Km, and allosteric
mechanism. Effect of pH and temperature on enzyme activity.
Enzyme inhibition: competitive; non-competitive.

Key words- Aminoacids, Proteins, Enzymes

18

Lipidsand Vitamins
3.1 Lipids: Definition and major classes of storage and structural 11p1ds.
Biosynthesis of lipids and fatty acids.
3.1.1General structure of* lipids, Fatty acids - structure and functions.
Storage lipids, Structural lipids.
3.1.2. Phosphoglycerides: Building blocks, general structure, functions
and properties,

3.1.3 Functions of lipids

15




3.2 Vitamins: Concept and types of vitamins -water soluble and fat
soluble, their structure, biosynthesis and their role in metabolism

Key words- Lipids, Fatty Acids, Vitamins

4 Nucleic acids 12
4.1 Nucleic acids: Physical and chemical properties of Nucleic Acids,
Biosynthesis of nucleotides, Structure and functions of DNA and RNA.
4.2Basic concept of nucleic acids protein interactions.

Key words- DNA, RNA, Nucleic Acids

Text Books, Reference Books, Other resources

1.Pawar. C.B. Cell Biology.Himalaya Publishing House 2010
2. David T. Plummer. An Introduction to Practical Biochemistry.McGraw Hill Education, 3™
edition,2017. ‘

3. Lehninger Principles of Biochemistry by Nelson DL and Cox MM, W.H. Freeman and Company,
5th Ed., 2008.

4. Biochemistry by Voet,D. and Voet J.G., John Wiley and Sons, 3rd Ed., 2004.

5. Campbell, PN and Smith AD Biochemistry Illustrated, Published by Churchill Livingstone, 4th
Edition, 2011. '

6. Satyanarayan and Chakrapani, Biochemistry, Elsevier, 5% Edition. 2020

7. Ganesh MK & Shivashankara AR Laboratory Manual for Practical Biochemistry, , Jaypee
publications, 2nd Edition 2012 '

Suggested equivalent online courses:

1. hitps://nptel.ac.in/courses/102/103/102103015/

Suggeéfed Cojlitinuoils‘i*lvaluation Methods:
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks University Exam (UE): 70 Marks

Internal Assessment Class Test
Continuous Comprehensive Assignment/ Presentation
Evaluation (CCE): 30
Total 30
External Assessment: Section (A): Objective Type Questions

Section (B): Short Answer Questions

University Exam Section: 70 Section (C): Long Answer Questions

Time: 03.00 Hours Total 70
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1 Pawar. C.B. Cell Biology.Himalaya Publishing House 2010
2. David T. Plummer. An Introduction to Practical Biochemistry. McGraw Hill Education, 3" edition,
2017. /
3. Lehninger Principles of Biochemistry by Nelson DL and Cox MM, W.H. Freeman and Company, 5th
Ed., 2008. ’

4. Biochemistry by Voet,D. and Voet J.G:, John Wiley and Sons, 3rd Ed., 2004.

5. Campbell, PN and Smith AD Biochemistry Tlustrated, Published by Churchill Livingstone, 4th
Edition, 2011.

6. Satyanarayan and Chakrapani, Biochemistry, Elsevier, 5"Edition. 2020




7. Ganesh MK & Shivashankara AR Laboratory Manual for Practical Biochemistry, , Jaypee
publications, 2nd Edition 2012

Suggested equivalent online courses:

1. https://nptel.ac.in/courses/102/103/102103015/
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Programme:Diploma

Dopdeiipeivri

ar: Second

Subject: Microbiology

1 | Course Code- S2-MBIO1P
2 | Course Title Microbial Biochemistry and Metabolism ( Practical-I)
3 | Course Type Core Course (Major I)
4 | Pre-requisition To study this course a student must had the subject
Microbiology in certificate course.
5 | Course Learning outcomes | On completion of this course, learners will be able to —
o Perform qualitative and quantitative tests for various
biomolecules
o Study effects of various factors on activity of
enzymes
o Understand structure of complex molecules
6 Credit Value 2
7 | Total Marks Max. Marks-30 + 70 | Min Passing Marks-33




Total No. of Lectures: 30
Tutorials-Practical (in hours per week): L-T-P: 0-0-2
S. No. Name of the Exercise No. of Lab Hours
1 Qualitative/Quantitative tests for carbohydrates, reducing sugars, 4
non-reducing sugars.
2 Qualitative/Quantitative tests for proteins. 2
3 Study of secondary and tertiary structures of protein with the help of 2
models.
4 Qualitative/Quantitative tests for lipids. 2
5 Study of effect of temperature, substrate concentration, enzyme 10
concentration, pH and heavy metals on enzyme activity.
6 Isolation of DNA. 2
7 Study of Structure of DNA and RNA with the help of Charts and 2
models.
Separation of amino acids by Paper Chromatography 2
9 Separation of Sugars by Paper Chromatography 2
10 | Any other practical(s) based on theory paper. 2

Key words: Carbohydrate tests, Lipid tests, Protein less, Protein structure, Enzyme activity,
DNA Structure, RNA Structure.




Text Books, Reference Books, Other Resources

Suggested Readings:

1. Ganesh MK & Shivashankara AR , “Laboratory Manual for Practical Biochemistry,” , J aypee
publications, 2nd Edition 2012

2. Dubey, R.C. and Maheswari, D.K., "Practical Microbiology",. S. Chand & Co. Ltd., New Delhi.
(2002).

3. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory Experiments in
Microbiology", Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2" Edition", Meditech
Scientific International. (2018).

Suggested equivalent online courses:
1. https://nptel.ac.in/courses/104/105/104105102/

T
Suggested Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Marks
Class Interaction/Quiz Viva voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model/ Seminar/ Table work/ Experiments

Rural Service/ Technology Dissemination/
Report of Excursion/ Lab Visits/ Survey/
Industrial Visit)

Total 30 70

Any remarks/ Suggestions: Nil
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g &g (FFE)ST: Carbohydrate tests, Lipid tests, Protein tests, Profein structure,

Enzyme activity, DNA Structure, RNA Structure.

1. Ganesh MK & Shivashankara AR , “Laboratory Manual for Practical Biochemistry,” , Jaypee
publications, 2nd Edition 2012

2. Dubey, R.C. and Maheswari, D.K., "Practical Microbiology",. S. Chand & Co. Ltd., New Delhi.
(2002).




3. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory Experiments in
Microbiology", Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2" Edition", Meditech
Scientific International. (2018).

Suggested equivalent online courses:

1. https://nptel.ac.in/courses/104/105/104105102/
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Programme:Diploma Class: B.Sc. Year: Second Year Session:2022-23
Subject: Microbiology
1 Course Code- S2-MBIO2T
2 Course Title Microbial Diversity and Growth
3 Course Type Core Course (Major I/ Minor/ Elective)
4 Pre-requisite (if any) To study this course, a student must have had the subject
Microbiology in certificate course.
5 Course Learning On completion of this course, learners will be able to -
outcomes (CLO) o Classify bacteria into groups and their salient
characteristics. '
e Describe the nutritional requirements of bacteria for
growth.
e Understand viruses and viral diseases.
e Know about diversities in Fungi and Algae
e Develop a basic idea about Protozoa .
6 Credit Value 4
7 | Total Marks Max. Marks-30+70 | Min Passing Marks-33




SRS

Total No. of Lectures 60‘
Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0- 0

Unit

Topics

No. of
Lectures

Virology
1.1 Discovery of viruses, general properties, concept of viroids,
virusoids, satellite viruses and Prions. Concept of Theories of viral
origin- Progressive, Regressive and The Virus-first

theory. Structure of Viruses. Salient features of viral nucleic
acid and the presence of unusual bases.
Influenza and Hepatitis B virus, HIV, Polio virus, Vaccinia
virus, Rabies Virus. TMV, Cauliflower Mosaic Virus,
Bacteriophage
1.2Viral taxonomy: Classification and nomenclature of different
groups of viruses. Baltimore system of classification.
1.3Modes of viral transmission: Persistent, non- persistent,

1.4 Replication: Assembly, maturation and release of viruses in
Lytic and lysogenic cycles.

Key words- virus,classification of virus, replication of virus, Viral
Diseaeses

15

Archaebactria and Eubacteria

2.1 General characteristics. Phylogenetic overview of

archaebacteria. Differences between Eubacteria and

Archaebacteria.Classification of Bacteria - Outline of

Bergey’s Manual of Systematic Bacteriology.

General accounts of Mycoplasma, Actinomycetes, Rlckettsms,

Chlamydia and Cyanobacteria. Nutritional requirements in

bacteria and nutritional categories.

2.2 Bacterial Growth- Logarithmic reptesentation of bacterial

populations, phases of growth, calculation of generation time

and specific growth rate. Techniques of Measurement of
bacterial growth, Factors affecting Bacterial growth

Key words- Archaebacteria, Bergey’s manual, Bacterial Growth

15

Mycology
3.1 Fungi :Characteristics and classification. Cellular structure
and thallus organization of fungi.

| 3.2Classes of Fungi: General features, structure, nutrition and

reproduction of different fungi groups - Phycomycetes,
Ascomycetes, Basidiomycetes and Deuteromycetes.

3.3 Type study of: Phytophthora, Morchella, Claviceps and
Cercospora.

3.4 Diversity of fungi - Nutritional, Physiological and Ecological
Diversity.

15




Key words- Phycomycetes, Ascomycetes, Basidiomycetes,
Deuteromycetes

4 Phycology and Protozoa 15
4.1 Algae-General characteristics of Algae. Occurrence, thallus
organization, algal cell ultra-structure, pigments, food

reserves ; Vegetative, asexual and sexual reproduction.

Outline of Classification of algae with emphasis on
Phytoplanktons.

4.2 Type study of: Chlorella, Pinnularia and Navicula.

4.2 Lichens- General Account

4.3 Protozoa- General characteristics, classification and economic
Importance of Protozoa.

Key words- Algae, Phytoplanktons, Lichens, Protozoa

| 'T.extrBooi(s, Reference Books, Other Resources

Suggested Readings:

1. Mehrotra, R.S. and Aneja , K.R., "An Introduction to Mycology". New Age Press, New Delhi.

2. Kumar, H.D and H.N. Singh, "A Textbook on Algae" (Macmillan international college

edition) 1979

3. Pelczar M., Chan E.C.S. and Krieg, N.R. "Microbiology". Tata Mc Graw Hill Publishing Co.
Ltd., New Delhi. : _

4, Prescott, M.J.,Harley,].P.andKlein,D.A., "Microbiology". 5th Edition WCB Mc GrawHill,

New York, (2002).

5. Dubey, R.C. and Maheshwari,D.K., “A Textbook of Microbiology”. S. Chand & Company

Ltd., New Delhi. (2008).

6. Sharma, P.D.,"Microbiology”. Rastogi Publications, Meerut. (2014).

7. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology”. 2" edition. Meditech

Scientific International. (2018).

8. Patel, Rakesh J. and Patel, Kiran, R., “Experimental Microbiology Vol. I and Vol. II". Aditya

Prakashan. (2009).

Suggested equivalent online courses:

1. www.nos.org[media/documents/dmlt/microbiolo oy

A Suggested Contlnul)us Evaluatldh Methods:

Maximum Marks: 100 ,
Continuous Comprehensive Evaluation (CCE): 30  University Exam (UE): 70
Internal Assessment Class Test
Continuous Comprehensive [ A< gnment/ Presentation
Evaluation (CCE): 30

Total 30
External Assessment: Section (A): Objective Type Questions

University Exam Section:70 | Section (B): Short Answer Questions
Time: 02.00 Hours

Section (C): Long Answer Questions
Total 70
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IR g e / TR/ IS SETEA/ITST |t
1. Mehrotra, R.S. and Aneja , K.R., "An Introduction to Mycology". New Age Press, New Delhi. 1990
2. Kumar, H.D and H.N. Singh, "A Textbook on Algae" (Macmillan international college edition)
1979 '
3. Pelczar M., Chan E.C.S. and Krieg, N.R. "Microbiology". Tata Mc Graw Hill Publishing Co. Ltd.,
New Delhi.

4, Prescott, M.J.,Harley,J.P.andKlein,D.A., "Microbiology". 5th Edition WCB Mc GrawHill, New




York, (2002). .
5. Dubey, R.C. and Maheshwari,D.K., “A Textbook of Microbiology”. S. Chand & Company Ltd.,
New Delhi. (2008).

6. Sharma, P.D.,"Microbiology”. Rastogi Publications, Meerut. (2014).

7. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology". 2" edition. Meditech
Scientific International. (2018).

8. Patel, Rakesh J. and Patel, Kiran, R., “Experimental Microbiology Vol. I and Vol. II". Aditya
Prakashan. (2009).

Suggested equivalent online courses:

1. www.nos.org/media/documents/dmlt/microbiology
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Subject- Microbiology

1 Course Code- S2-MBIO2P

2 Course Title Isolation and Growth Study of Microorganisms
(Practical)

3 Course Type Core Course (Major I/ Minor/ Elective)

4 Pre-requisition To study this course a student must have had the subject
Micrabiology in certificate course

5 Course Learning On completion of this course, learners will be able to —

outcomes ¢ Define the nutritional requirements of bacteria for
growth.

e Understand virus and viral diseases.
e Know about diversities in habitats of fungi and algae.
e Develop a basic idea about Protozoa .

6 Credit Value 2

7 | Total Marks Max. Marks-30+70 | Min Passing Marks-33




B E
Total No. of Lectures-30
Tutorials-Practical (in hours per week): L-T-P: 0-0-2
S. No. Name of the Exercise No. of Lab Hours
1 Gram staining 2
2 Acid fast staining 2
3 Isolation of bacteria from soil, water and air. 6
4 Isolation of fungi from soil, water and air. 6
5 Isolation of algae from water. 3
6 Identification of common Bacteria, Fungi and Phytoplanktons 4
7 Study of common algae and fungi through permanent slides and 2
specimen.
8 Study of common protozoan through permanent slides. 2
9 Any other practical(s) based on theory paper 3
Note | Bach practical of 2 hours will be continued for 2 — 3 days

Key words:Gram staining, Acid fast staining, Bacteria, Algae, Fungi, Phytoplanktons

S A i T

Téxt ﬁooké;ikefelience B

Suggested Readings:

1. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2™edition. Meditech
Scientific International. (2018).

2. Patel, Rakesh J. and Patel, Kiran, R., “Experimental Microbiology Vol. I and Vol. IL Aditya
Prakashan. (2009).

3. Dubey, R.C. and Maheswari, D.K., "Practical Microbiology". S. Chand & Co. Ltd., New Delhi.
(2002).

4. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Maliaiah K.V., "Laboratory Experiments in
Microbiology". Himalaya Publishing House, Mumbai. (2007).

Suggested equivalent online courses:

1. https://WWW.mooc~1ist.com/course/introduction-practical-microbiology-ﬁ:tureleam

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction/Quiz Viva voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model/'Seminar/ Rural Table work/ Experiments

Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey/ Industrial
Visit)

Total 30 70

Any remarks/ Suggestions: Nil
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Part A - Introduction

Program: Diploma |

Class: B.Sc. | Year: Second | Session: 2022-2023

Subject: Physics

1. Course Code S2-PHYS1T

2. Course Title Waves and Optics (Paper 1)

3. Course Type (Major/
Minor/Elective/Generic Major - 1
Elective/Vocational/...)

4, Pre- requisite (If any) | To study this course, the student must have passed B.Sc.

first year with Physics.
5. Course Learning After the completion of the course, the student should be
Outcomes (CLO) able to

1. Develop an understanding of various aspects of
harmonic oscillations and waves specially
superposition of collinear and perpendicular
harmonic oscillations.

2. Explain several phenomena of daily life that can
be explained as wave phenomena.

3. Understand various optical phenomena,
principles, workings and applications.

4. Use the principles of wave motion and
superposition to explain the Physics of
polarisation, interference and diffraction.

6. Credit Value 4
7. Total Marks Max. Marks: 30+70 I Min. Passing Marks: 33
Part B - Content of the Course
Total number of Lectures (in hours): 60
Unit Topics Number of
Lectures
I Waves 12

1. Superposition of Two Collinear Harmonic oscillations:

. Superposition of Two Perpendicular Harmonic

- Wave Motion: Transverse waves on a stretched string;

Linearity and Superposition Principle: (1) Oscillations
having equal frequencies and (2) Oscillations having
different frequencies (Beats).

Oscillations: Graphical and Analytical Methods; Lissajous
Figures (1:1 and 1:2) and their uses.

Travelling and standing waves; Normal Modes of a string;
Phase velocity; Group velocity; Plane and Spherical
waves; Wave intensity.

e




@

Keywords/Tags: Harmonic Oscillation, Superposition Principle,
Wave Motion.

II Sound and light wave 12

1. Sound: Simple harmonic motion; Forced vibrations and
resonance; Fourier’s Theorem; Application to saw tooth
wave and square wave; Intensity and loudness of sound;
Decibels, Intensity levels; Musical notes; Musical scale.

2. Acoustics of buildings: Reverberation and time of
reverberation; Absorption coefficient; Sabine’s formula;
Measurement of reverberation time; Acoustic aspects of
halls and auditoria.

3. Wave optics: Electromagnetic nature of light; Wave front;
Huygens Principle.

4, Electro-optic, Magneto-optic and acousto-optic effects
(elementary idea).

Keywords/Tags: Sound, Musical notes, Acoustics of buildings,
Wave optics.
I Interference of light 12

1. Interference: Interference by Division of amplitude and
division of wavefront; Young’s Double Slit experiment;
Lloyd’s Mirror and Fresnel’s Biprism.

2. Interference in Thin Films: Stokes’ Law; Interference in
parallel and wedge-shaped films; Fringes of equal
inclination (Haidinger Fringes); Fringes of equal thickness
(Fizeau Fringes); Applications of thin films interference:
Antireflection coating; Dielectric Mirrors; Interference
filter.

3. Newton’s Ring: Measurement of wavelength and
refractive index.

4. Michelson’s Interferometer- (1) formation of fringes, (2)
Determination of wavelength, (3) Wavelength difference,
(4) Refractive index, (5) Visibility of fringes.

Keywords/Tags: Interference, Thin films interference,
Michelson’s Interferometer.
Iv Diffraction 12

¥




. Introduction; Distinction between interference and
diffraction; Types of diffraction; Distinction between
Fresnel and Fraunhofer diffraction.

2. Fresnel's diffraction: Fresnel's Assumptions; Huygens —
Fresnel’s Theory; Half period zone; Construction and
theory of Zone plate; Diffraction at straight edge;
Diffraction at a circular aperture.

3. Fraunhofer diffraction: Diffraction due to single, double
and N slits; Plane diffraction grating,

4. Resolving and dispersive power: Rayleigh’s criterion;
Limit of resolution of the eye; Resolving power of Grating
and Telescope; Expression for dispersive power of prism.

Keywords/Tags: Diffraction, Zone plate, Plane diffraction
grating, Resolving power.

\"% Polarisation

l. Introduction: Polarized light and its representation;
Difference in Polarized and unpolarized light; Types of
Polarisation; Application of polarization: Sunglasses;
Three-dimensional movies; Photography.

2. Production of polarized light: Production of polarized light
by reflection, refraction, scattering and selective
absorption; Brewster’s Law; Polaroid sheets; Polarizer and
analyzer; Malus law.

3. Anisotropic  Crystals: Doubly refracting crystals
(Uniaxial); Extra-ordinary rays and Ordinary rays;
Polarization by double refraction and Huygens theory;
Nicol prism; Retardation plates: Quarter-wave plate and
Half- wave plate.

4. Optical Activity: Optical rotation; Specific rotation; Half
shade & Biquartz polarimeter.

Keywords/Tags: Polarized light, Anisotropic Crystals, Optical
Activity.

12

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Bajaj N. K., “The Physics of Waves and Oscillations”, Tata McGraw Hill, 1998.
2. Pain H.J., “The Physics of Vibrations and Waves”, John Wiley and Sons, 2013.

3. Ghatak Ajoy, “Optics”, Tata McGraw Hill, 2008.

¥
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4, Kumar A., Gulati H. R. and Khanna D. R., “Fundamental of Optics”, , R. Chand
. Publications.
S. Subrahmaniyam N. & et Al, “A Text Book of Optics”, S Chand.

Suggested equivalent online courses:
1. https://youtu.be/olTD-mpsU4E  Waves and Oscillations by Prof. M S Santhanam,
Department of Physics, IISER Pune.
2. https://youtu.be/ sUVXHfUVsY Video Demonstrations in Laser and OpthS by
Protessor Shaoul Ezekiel, MIT.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) Marks : 30
University Exam (UE) Marks : 70

Internal Assessment : Total Marks: 30
Continuous Comprehensive Evaluation (CCE):

External Assessment : Total Marks: 70
University Exam Section:

Any remarks/ suggestions:

)
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6. Bajaj N. K., “The Physics of Waves and Oscillations”, Tata McGraw Hill, 1998.
7. PainH.J, ‘The Physics of Vibrations and Waves”, John Wiley and Sons, 2013,
8. Ghatak Ajoy, “Optics”, Tata McGraw Hill, 2008.
9. Kumar A, Gulati H. R. and Khanna D. R., “Fundamental of Optics”, , R. Chand Publications.
10. Subrahmanlyam N. & et Al, “A Text Book of Optics”, S Chand.
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3. https://voutu.be/ol TD-mpsUJE Waves and Oscillations by Prof. M S Santhanam,
Department of Physics, IISER Pune.

4. htips:/fyoutu.be/ sUVXITUVSY Video Demonstrations in Laser and Optics by Professor
Shaoul Ezekiel, MIT. )
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Part A - Introduction

Program: Diploma | Class: B.Sc. | Year: Second | Session: 2022-2023
Subject: Physics
. Course Code S2-PHYS1P
2. Course Title Waves and Optics Lab (Paper 1)
3. Course Type (Major/
Minor/Elective/Generi Major - 1
c
Elective/Vocational/...)
4. Pre- requisite (If any) | To study this course, the student must have passed B.Sc. first
year with Physics.
5. Course Learning After the completion of the course, the student should be

Outcomes (CLO) able to

1. Study waves and their superposition using cathode
ray oscilloscope.

2. Explain various optical properties like interference,
diffraction and polarization.

3. Use various optical instruments like telescope,
grating, spectrometer, polarimeter etc. in daily life.

6. Credit Value Z

7. Total Marks Max. Marks: { ¢ | Min. Passing Marks: 33

Part B - Content of the Course

Total numbers of Practical (in hours): 60

Sr. No. List of experiments Number of
Practical (in
hours)
To study Lissajous Figures with the help of CRO. 60
2. To determine the Frequency of an Electrically Maintained
Tuning Fork by Melde’s Experiment.
3. To determine the angle of minimum deviation using i- § curve
by spcctrometer,
4, To determine the Refractive Index of the Material of a given
Prism using Sodium Light.
S. To determine Dispersive Power of the Material of a given
Prism using Mercury Light
6. To determine Cauchy constant for the material of a prism using
the spectrometer.
7. To determine wavelength of sodium light using Fresnel
Biprism.
8. Determine the radius of curvature of a plano-convex lens by
Newton’s rings.
9. To determine the refractive index of a liquid using Newton’s
ring.
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10. To determine wavelength of Sodium light (D1 and D2 lines)
using plane diffraction Grating

11. To determine the Resolving Power of a Plane Diffraction
Grating,

12. Determination of specific rotation of sugar solution by
polarimeter.,

13. Determination of resolving power of a telescope.

14. To determine diameter/thickness of a thin wire by diffraction
method.

15. To determine the wavelength of sodium source using
Michelson’s interferometer.

16. Study of diffraction at straight edge.

17. Verification of Brewster’s law with the help of spectrometer.

18. To determine the wavelength of laser light with the help of
plane transmission grating.

19. Calculation of height of a object with the help of Sextant.

20. Calculation of o and pe of calcite/quartz with the help of
spectrometer.

Part C-Learning Resources
Text Books, Reference Books, Other resources

Suggested Readings:

1. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal, 2011,1 1/e.

2. Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.

3. Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students”, Asia Publishing
House, 197.

4. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New Central
Book Agency.

5. Chattopadhyay D., Rakshit P.C. and Saha B., “An Advanced Course in Practical Physics”, New

Central Book Agency P. Ltd.

Singh S.P., “Advanced Practical Physics”, Pragati Prakashan.

Tayal D. C., “University Practical Physics”, Himalaya Publishing House

Kumar P. R. Sasi, “ Practical Physics”, PHI Publication _

. Srivastava Anchal, Shukla R. K., “ Practical Physics”, New Age International Publishers.

10. Agarwal D. C., “Experimental electronics”, Technical Publishing House.

11. Srivastava J. P., “ Elements of Solid state Physics”, PHI Publication.

© oo

Suggestive digital platforms web links

1. https://www.vlab.co.in/broad-arca-physical-sciences , Virtual Labs (Physical Sciences),
Ministry of Education

2. https:/7storage.googleapis.com/uniquecoursesionline. html , SWAYAM Online Courses

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment : : 3 D

External Assessment : :TI’O' -




The above marks distribution is given as per the ordinance 14B.

Maximum Marks : 100

Any remarks/ suggestions:
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Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal, 2011,11/e.
Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.

Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students”, Asia
Publishing House, 197.

Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New
Central Book Agency.

Chattopadhyay D., Rakshit P.C. and Saha B., “An Advanced Course in Practical
Physics”, New Central Book Agency P. Ltd.

Singh S.P., “Advanced Practical Physics”, Pragati Prakashan.

Tayal D. C., “University Practical Physics”, Himalaya Publishing House

Kumar P. R. Sasi, ““ Practical Physics”, PHI Publication

Srivastava Anchal, Shukla R. K., “ Practical Physics”, New Age International
Publishers.

10. Agarwal D. C., “Experimental electronics”, Technical Publishing House.
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11. Srivastava J. P., ““ Elements of Solid state Physics”, PHI Publication.
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1. https://www.vlab.co.in/broad-area-physical-sciences , Virtual Labs (Physical Sciences),
Ministry of Education

2. https://storage.googleapis.com/uniquecourses/online.html , SWAYAM Online Courses
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Part A - Introduction

Program: Diploma | Class: B.Sc. | Year: Second | Session: 2022-2023

Subject: Physics

1. Course Code S2-PHYS2T
2. Course Title Electricity Magnetism and Electromagnetic
theory (Paper 2)

3. Course Type (Major/
Minor/Elective/Generic Major - 2, Minor and Elective
Elective/Vocational/...)

4, Pre- requisite (If any) To study this course, the student must have passed

B.Sc. first year with Physics.
5. Course Learning Outcomes | After the completion of the course, the student should
(CLO) be able to

1. Understand the basic concepts of electricity
and magnetism and their applications.

2. Apply various network theorems and their
applications in electronics, electrical circuit
analysis, and electrical machines.

3. Understand the construction and working of
ballistic galvanometer and cathode ray
oscilloscope. '

4. Understand the concept of electromagnetic
waves and their reflection and refraction from
a plane surface.

6. Credit Value 4
7. Total Marks Max. Marks: 30+70 | Min. Passing Marks: 33
Part B - Content of the Course
Total number of Lectures (in hours): 60
Unit Topics Number of
Lectures
I Electrostatics 12

1. An overview of thermal and hydroelectric power plants in

Madhya Pradesh.

Electrostatic field; Electric flux; Gauss's theorem of
electrostatics; Applications of Gauss theorem: Electric
field due to infinite long charged wire; Uniformly charged
spherical shell and solid sphere; Charged plate;
Conservative nature of electrostatic field; Laplace and
poisons equations; Uniqueness theorem.

Dielectrics; Polar and non-polar molecules; Parallel plate
capacitor with a dielectric; Electrical susceptibility and

W




dielectric constant; Polarization and Polarization vector
(P); Displacement vector (D); Intensity of Electric field
(E); Relationship between D, E and P.

Gauss’s law in dielectrics; Clausius-Mossotti relation,
Langevin-Debye formula; Ferroelectric and Paraelectric
materials; Hysteresis loop for ferroelectrics.

Keywords/Tags:. Hydroelectric power plant, Electrostatic field,
Dielectrics, Polarization vector, Displacement vector.

IX Magnetostatics 12
1. Lorentz force equation and magnetic field B; Bio-Savart’s
law; Calculation of magnetic intensity H for solenoid and
anchor ring.
2. Ampere's circuital law and its applications for solenoid and
Toroid; Basic law of magnetostatics in differential
form V.B=0, VXB=poJ; Free and bound -currents;
Magnetization and magnetization vector M; Magnetic
permeability and susceptibility; Derivation of VXM=J}, for
a non-uniformly magnetized substance; Relationship
between B, H and M.
3. Diamagnetic,  Paramagnetic = and  Ferromagnetic
substances; B-H Curve and Hysteresis loss.
4. General idea about AC and DC motors, Motor winding.
Keywords/Tags: Magnetic field, Magnetization, Hysteresis loss,
Motor winding. '
11X Current electricity 12

1.

Network theorems: Concept of ideal current and voltage
sources; Thevenin’s theorem; WNorton’s theorem;
Millman’s theorem; Maximum power transfer theorem.

Transient current: Growth and decay of current in LR
circuit; Charging and discharging of a capacitor through
resistor; Measurement of high resistance by leakage;
Charging and discharging of a condenser through an
inductance and resistance.

Alternating currents: Complex number and their
applications in alternating current circuits (RL, RC and
LC); Series LCR (acceptor) and parallel LCR (rejector)
circuits; Power factor.
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4, A.C. bridges: Maxwell’'s bridge; Owen’s bridge;
Anderson’s bridge; Kelvin’s bridge.

Keywords/Tags: Network theorems, Transient current, A.C.
bridges.

Motion of charged particles in electric and magnetic field

1. Motion of charged particles in electric and magnetic field:
Construction and working principle of Cyclotron and
Betatron; Thomson's method for the determination of
specific charge (e/m) of electron.

2. Ballistic galvanometer: Torque on a current loop; Current
and charge sensitivity; Electromagnetic damping;
Logarithmic damping; CDR.

3. Introduction to CRO: Block Diagram of CRO;
Applications of CRO: (1) Study of Waveform, (2)
Measurement of Voltage, Current, Frequency, and Phase
Difference.

4. Electromagnetic induction: Faraday's law; Lenz's law; Self

and mutual inductance; Reciprocity theorem; Self-mutual
of coil; Mutual inductance of two coils; Energy stored in
magnetic field.

Keywords/Tags: Motion of charged particles, specific charge,
Ballistic galvanometer, CRO, Electromagnetic induction.

12

Electrodynamics

1. Equation of Continuity for current; Maxwell’s
displacement current; Derivation of Maxwell’s equations;
Poynting theorem.

2. Electromagnetic wave equations; Plane electromagnetic
wave in vacuum and dielectric media; Reflection and
refraction at a plane boundary of dielectric; Polarization by
reflection and Fresnel’s equation; Brewster’s Law.

3. Electromagnetic Waves in conducting medium; Reflection
and refraction of Electromagnetic wave by the ionosphere;
Secant law; Skip distance and maximum usable frequency.

Keywords/Tags: Displacement current, Poynting vector,
Electromagnetic wave, Polarization by reflection.

12

Part C-Learning Resources
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Text Books, Reference Books, Other resources

Suggested Readings:
1. Mahajan S. and Choudhury, “Electricity, Magnetism & Electromagnetic Theory”,2012, Tata
McGraw.
Griffiths D.J., “Electricity and Magnetism”, 3rd Edn., 1998, Benjamin Cummings.
Tayal D. C., “Electricity and magnetism”, Himalaya Publishing Co.
Murugesan, “Electricity and magnetism”, S. Chand & Co.
Feynman R. P., Leighton R.B., Sands M., “Feynman Lectures Vol.2”, 2008, Pearson
Education
6. Kshetrimayun R. S., “Electromagnetic field theory”, 2012, Cengage Learning.

Nk w

Suggested equivalent online courses:
1. https://youtu.be/NED2C18u900 Electromagnetic Theory by Prof. D.K. Ghosh,
Department of Physics, IIT Bombay

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) Marks : 30
University Exam (UE) Marks: 70.

Internal Assessment : ‘ Total Marks: 30
Continuous Comprehensive Evaluation (CCE):

External Assessment : Total Marks: 70
University Exam Section:

Any remarks/ suggestions:
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Part A - Introduction

Program: Diploma l Class: B.Sc. | Year: Second | Session: 2022-2023
Subject: Physics
1. Course Code S2-PHYS2P
2. Course Title Electricity Magnetism and EMT Lab
(Paper 2)
3. Course Type (Major/
Minor/Elective/Generic Major- 2, Minor and Elective
Elective/Vocational/...)
4, Pre- requisite (If any) To study this course, the student must have passed
B.Sc. first year with Physics.
S. Course Learning Outcomes | After the completion of the course, the student
(CLO) should be able to
1. Verify various laws in electricity and
magnetism such as Lenz’s law, Faraday’s
law.
2. Understand the construction, working and
uses of various measuring instruments.
3. Verify various network theorems, using
simple electric circuits.
6. Credit Value 2
7. Total Marks Max. Marks: § ¢ o Min. Passing Marks:
33
Part B - Content of the Course
Total numbers of Practical (in hours): 60
Sr. No. List of experiments Number of
Practical (in
hours)
1. To draw the B-H curve and determination of Hysteresis 60
loss.
2. Determination of voltage, frequency and phase
difference using CRO.
3. Study of sensitivity of CRO.
4. Verification of the Thevenin’s theorem.,
5. Verification of the Norton’ s Theorem.
6. Verification of the maximum power transfer theorem.
7. Verification of the superposition theorem.
8. Measurement of self-inductance using Maxwell’s
bridge. '
9. Measurement of unknown inductance using Kelvin’s
bridge.
10. Determination of self-inductance by Anderson’s bridge.
11. To study of the charging and discharging of a condenser

through a resistor.

.




12. Determination of impedance and power factor using
LCR circuit.

13. Study of frequency response curve of a series LCR
circuit and determination of resonant frequency, Quality
factor and Band width.

14, To study of frequency response curve of a parallel LCR
circuit and determination of anti-resonant frequency and
Quality factor.

15. Determination of Dielectric constant of Kerosene by
resonance method.

16. Determination of Self Inductance of'a Coil by Rayleigh’s
Method using Ballistic Galvanometer.

17. Verification of Millman's theorem

18. To study the magnetic field along the axis of a circular
coil.

19. Determination of M and H using vibrational
magnetometer and deflection magnetometer.

20. Comparison of capacity of two capacitors using Ballistic
Galvanometer.

Part C-Learning Resources

Text Books, Reference Books, Other resources

wn
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9.
10.
11.

uggested Readings:

Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal, 2011,11/e.
Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.

Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students”, Asia Publishing
House, 197.

Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New Central
Book Agency.

Chattopadhyay D., Rakshit P.C. and Saha B., “An Advanced Course in Practical Physics”, New
Central Book Agency P. Ltd. _

Singh S.P., “Advanced Practical Physics”, Pragati Prakashan.

Tayal D. C., “University Practical Physics”, Himalaya Publishing House

Kumar P. R. Sasi, “ Practical Physics”, PHI Publication

Srivastava Anchal, Shukla R. K., “ Practical Physics”, New Age International Publishers.
Agarwal D. C., “Experimental electronics”, Technical Publishing House.
Srivastava J. P., “ Elements of Solid state Physics”, PHI Publication.

Suggestive digital platforms web links
L. hups:; 'www.vlab.co.iw’bruad-arca-phvsical~scignces , Virtual Labs (Physical Sciences),

Ministry of Education
2. hitps://storage. googleapis.com/uniquecourses/online. html , SWAYAM Online Courses

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment : ' 30
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The above marks distribution is given as per the ordinance 14B.

Maximum Marks : 100

Any remarks/ suggestions:
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12. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal, 2011,11/e.
13. Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.
14, Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students”, Asia
Publishing House, 197.
15. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New
Central Book Agency.
16. Chattopadhyay D., Rakshit P.C. and Saha B., “An Advanced Course in Practical
Physics”, New Central Book Agency P. Ltd.
17. Singh S.P., “Advanced Practical Physics”, Pragati Prakashan.
18. Tayal D. C., “University Practical Physics”, Himalaya Publishing House
19. Kumar P. R. Sasi, “ Practical Physics”, PHI Publication
20. Srivastava Anchal, Shukla R. K., “ Practical Physics”, New Age International
Publishers.
21. Agarwal D. C., “Experimental electronics”, Technical Publishing House.
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22. Srivastava J. P., “ Elements of Solid state Physics”, PHI Publication.
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Theory Syllabus

Program Dlploma Class: B. Sc.
’ ~ Subject: Zoology
1 | Course Code ' S2-ZOOL1T
' Course Title Diversity of Chordates and Comparative Anatomy
(paper-1)
3 Course Type Core Course
4 | Pre-requisite (if any) To study this course, a student mxis(hé%‘.lfad

>

the subject Zoology in class B.Sc:] Yeat/certificate.

5 | Course Learning outcomes  |After completions, 'f the.course - students will able to
(CLO) 1. Understand, cho1date dlver51ty of animals and their
: taxonomic posmon
P &

morphological and anatomical features

sis; offchordate classification

3 Kn w ecdnomlc importance and present status that

y il evelop positive attitude towards conservation of |

: b1od1vers1ty

47 a:D1fferent1ate the organism belonging to different taxa

by studying comparative anatomy.

5. The project, assignment will give them a flavor of
research in studying biodiversity, taxonomy besides
improving their writing skills and lay foundation of
career in Zoology.

4

Max. Malks 30+70 l Min. Passing Marks:33

Total No Of\Leétures4Ti1tofials-P1'actical
P

6 Credit VaI}le
7 Total Marks

02 houxs per week

No. of Lectures = 60

Unit| Topics No. of
Lectures
1. Introduction to Chordates
1.1  Traditional Knowledge on Animal Science in anicient Indian Civilization
1.2 Origin of Chordates, General characteristics and outline classification of
Phylum Chordata up to orders according to Parker and Haswell, Seventh 12
I Edition
2. Protochordata
2.1.  General characteristics and classification of Sub- Phylum Urochordata
and Cephalochordata.
2.2. Type study of Herdmania and retrogressive metamorphosis in ascidian
tadpole.




2.3. Type study of Amphioxus and its Affinities.
3. Agnatha
3.1  Comparison of Petromyzon and Myxine.

"Keywords/Tags: Chordata, Herdmania, Amphioxus, Cephalochordata,

Petromyzon.

I

1. Pisces
1.1. General characteristics and classification of Pisces.
1.2.  Accessory respiratory organs, Parental care in fishes.
2. Amphibia
2.1  General characteristics and classification of Amphibia.
2.2 Parental Care in Amphibia and Paedomorphosis
3. Reptilia
3.1. General Characteristics and classification of Reptilia.
3.2. Difference between Poisonous and Non Poisonous snakes, Venom and
Antivenorn :
3.3. Poison apparatus and biting mechanism in snake.
Keywords/Tags: Pisces, Parental care, Amphibia, Reptiles,Poison apparatus.

12

111

1. Aves
1.1. Brief'Introduction of “Birdman” of India — Dr. Salim Ali
1.2.  General characteristics and classification of Aves.
1.3. Migration of birds, principles and aerodynamics of flight,
1.4. Flight adaptation in birds.

2. Mammalia

2.1.  General characteristics and classification of mammals,

2.2. Adaptive radiation in mammals with reference to locomotory appendages.
2.3. Introduction of ZSI (Zooligical Servey of India)

Keywords/Tags: Aves, Aerodynamics, Flight Adaptation, Mammalia, Adaptive

Radiation, Locomotory Appendages.

12

v -

Comparative Anatomy of Vertebrates.
1. Comparative study of integument and its derivatives of Vertebrates.
2. Comparative study of appendicular skeleton (Limb and girdles) of
Vertebrates.
3. Comparative study of digestive system of Vertebrates.
4. Comparative study of respiratory system of Vertebrates
Keywords/Tags: Integument, Derivatives, Girdles, Digestive System, Respiratory
System.

14

Comparative Anatomy of Vertebrates.
1. Comparative study of aortic arches and heart of Vertebrates..
2. Comparative study of Brain of Vertebrates..
3. Comparative study of Urinogenital System of Vertebrates
4. Study of Eye and Ear of mammals
Keywords/Tags: Heart, Brain, Kidney, Urinogenital System, Eye, Ear.

10




Text Books, Reference Books, ther resources

Suggested Readings:

1.
2.
3.

Dhami, P.S., and Dhami, J.K. “Chordate Zoology” R.Chand & Co.(2006)

Young J.Z. “The Life of Vertebrates. III Edition”, Oxford University Press. (2004)

Parker T.J. & Haswell, W.A., © Textbook of Zoology- Vertebrates”, VII Edition,

Volume II. (1972)

Hyman, L.H. “Hyman's Comparative Vertebrate Anatomy” Third Edition, Univ. of Chicago
Press , Chicago & London

Kent, G.C., Cart R.K., “Comparative Anatomy of the Vertebrates” o™ Edition, McGraw Hill,
Boston, USA. (2015).

6. Jordan and Verma; “Chordate Zoology". Revised & enlarged edition, S. Chand & Co. (1965)

Jordan E.L., “ Chordate Zoology” S. Chand & Co., New Delhi (2009 reprint),

8. Kotpal, R.L. “ Modern Textbook of Zoology- Vertebrates”, Rastogi Publications, Meerut

1

1

(2000)

Tortara, G.J. 8 Derrickson, B.H. “Principles of Anatomy & Physiology”, Global Edition, John

Willey & Sons, In. (2017)

0. Kotpal, R.L. “ Chordate and Comparative Anatomy” Edition-I, Rastogi Publications, Meerut
(2017).

1. Sinha A.K.,Adhikari S.,Ganguly B. B “Biology of Animals” Vol I, New Central Book
Agency, Calcutta (2012).

12. Deoras, P.J., “Snakes of India” National Book Trust of India, (1981)
13. Kotpal, R.L, Shastri. Shukla. “ Comparative Anatomy and Developmental Biology”, Edition-

I, Rastogi Publications, Meerut (2019).

14. Banerjee, Ananda., “ Common Birds of the Indian Subcontinent” A field Guide ,II Edition,

Rupa & Co., New Delhi (2008).

15. Ali, Salim., “ The Book of Indian Birds”, 12th Edition, Bombay Natu1al History Society,

1

Mumbai (1968)
6. kulshreshtha, S.K., “Comparative Anatomy of Vertebrates™, II revised Edition, Anmol
Publications Pvt Ltd, New Delhi, 2004

17. e 3w, Tt o1, SR $HEA, ‘e, weEl T S, W g% o, SRE
18. Freurer, TR, ¢ Feredh woft fogr”” vt ufseste, s (2018)

1

9.yt <1, 37, HT, TR, Hider, T T HE 77 TR T fedl, AR

20. Books Published by MP Hindi Granth Academy, Bhopal

2. Suggestive digital platforms web links.

L.
2.

https://opentextbc.ca/biology2eopenstax/chapter/chordates/

SWAYAM (functional anatomy and regulation of vision, hearing, taste, smell and touch.
Link ~https://www.swayamprabha.gov.in/index.php/pro gram/current_he/9




3. www.prodissector.com

4. http://www.ignouhelp.in/ignou-Ise-10-study-material/

5. https://animaldiversity.org/site/accounts/information/Chordata.html

6. hittps://www.mphindigranthacademy.org/

Suggested equivalent online courses:
SWAYAM (Chordates) Link
1. https://www.youtube.com/embed/M2uEOCW83NE
2. https://www.youtube.com/embed/tFy9D5Eo-dc
3. https://www.youtube.com/embed/gqIKPQCINcQ

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 _marks University Exam (UE) 70 marks

Internal Assessment : Class Test -Total - 30
Continuous Comprehensive | Assignment/Presentation

Evaluation (CCE):30

External Assessment : Section(A) : Objective Type Questin

University Exam Section: 70 | Section(B) : Short Question Total 70
Time : 03.00 Hours Section(C) : LongQuestions
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1.
2.
3.

Dhami, P.S., and Dhami, J.K. “Chordate Zoology” R.Chand & Co.(2006)
Young J.Z. “The Life of Vertebrates. III Edition”, Oxford University Press. (2004)
‘ Parker T.J. & Haswell, W.A., “ Textbook of Zoology- Vertebrates”, VII Edition,
Volume IL. (1972)
Hyman, L.H. “Hyman's Comparative Vertebrate Anatomy” Third Edition, Univ. of Chicagg
Press , Chicago & London
Kent, G.C., Cart R.K., “Comparative Anatomy of the Vertebrates” 9" Edition, McGraw Hill
Boston, USA. (2015).

6. Jordan and Verma; “Chordate Zoology". Revised & enlarged edition, S. Chand & Co. (1965)

10.

11.

12.
13.

14,

15.

16

Jordan E.L., “ Chordate Zoology” S. Chand & Co., New Delhi (2009 reprint),

Kotpal, R.L. “ Modern Textbook of Zoology- Vertebrates”, Rastogi Publications, Meerut
(2000)

Tortara, G.J. 8 Derrickson, B.H. “Principles of Anatomy & Physiology”, Global Edition,
John Willey & Sons, In. (2017)

Kotpal, R.L. “Chordate and Comparative Anatomy” Edition-I, Rastogi Publications, Meeru{|
(2017).

Sinha AK.,Adhikari S.,Ganguly B.B “Biology of Animals” Vol II , New Central Book
Agency, Calcutta (2012).

Deoras, P.J., “Snakes of India” National Book Trust of India, (1981)

Kotpal, R.L, Shastri. Shukla. “Comparative Anatomy and Developmental Biology”, Edition-
I, Rastogi Publications, Meerut (2019).

Banerjee, Ananda., “ Common Birds of the Indian Subcontinent” A field Guide ,II Edition,
Rupa & Co., New Delhi (2008).

Ali, Salim., “ The Book of Indian Birds”, 12th Edition, Bombay Natural History Society,
Mumbai (1968)

_kulshreshtha, S.K., “Comparative Anatomy of Vertebrates”, 1T revised Edition, Anmol

“Publications Pvt Ltd, New Delhi, (2004)
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18
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Practical Syllabus

Program' Dlploma " Class : B.Sc. | Year'vH year Session: 2022-23
Subject: Zoology

1 | Course Code S2-ZOOLI1P

2 Course Title Chordate Zoology (paper 1)

3 | Course Type (Core) Core Course

4 | Pre-requisite (if any) To study this course, a student must have had
studied the subject Zoology in class B. Sc I year/
certificate.

5 | Course Learning outcomes On completion of this course, 1eame1s w111 be able

(CLO) to:

1. Identify diversity of Chmdates basics of
systematlcs and lnelalchy of different

categorles.-‘ v
2. learn cha1acteust1cs of different classes of
verteb1ates through  studying examples
(plesewed specnnens)

3. ._,Gam aining experience in anatomy by
1earnlng dissection and mounting,.

Ge Wknowledge how vertebrates organs
differ from class to class by comparative

” study of osteology and histology.
Develop flow of research and skills of

writing by submitting project report and
assignment.

2

6 | Credit Value
Max. Marks: 30+70 | Min. Passing Marks:33

Total Marks

L-T-P:

Total No. of Lectures-Tutorlals-Practlcal 2 hour per week
No. of Lectures =30
Unit . Topics No. of
B R S Lectures
Study of museum specimens
1" Protochordata : Herdmania, Amphioxus
9. Tishes: Scoliodon, Stegostoma, Torpedo, Heteropneustes, Labeo,
Exocoetus, Hippocampus, Anabas, Eel, Flat fish.
3. Amphibia : Necturus, Bufo , Rana, Salamander, Hyla, Axolotl
larva, Mid Wife Toad, Ichthyophis
I 4. Reptillia : Chelone, Trionyx, Hemidactylus, Varanus, Chameleon,)
Draco, Viper, Naja, Hydrophis. 6
5. Aves: Local Birds, Vulture, Great Indian Bustard, Lesser Florican
6. Mammalia : Bat, Funambulus, Platypus, Rat,




S

tudy of Histological slides —

1 T.S. of Duodenum, Stomach, Small Intestine, Liver, Pancreas, Testis, 2
Ovary , V.S. of skin, L.S. of Kidney of vertebrates
. Osteology — Study of Limb Bones and Girdles of Vertebrates (Amphibia, 3
II Reptilia, Aves, Mammalia).
v |- Study of different types of feathers/ beaks of birds. ‘ 2
Dissection of Local fish (Only demonstration of commercially available local
fish / Through computer simulation method/through You tube videos / through 8
v models and charts.
a) General Viscera, arterial system
b) Cranial nerves V, VII, X and X
VI Mounting of scales of fishes 2
VII Comparative study of heart and brain of vertebrates 2
VIIT Study of local bird fauna of surrounding area ( College campus/ Village '
Garden/ Ward) 3
VIX Collection 2

Keywords/Tags: Protochodates, Duodenum, Girdles, Feathers, Cranial nerves, Brain, Birds
-, e lﬁ“é . . ‘ . & Bl

Text Books, Re erencé omi Other resources
Suggested Readings:

1. Lal, S.S., “Vertebrate Practical Zoology”, 11 Revised edition, Rastogi publications,
Meerut (2009).

2. Sharma, VijayLaxmi., “Practical Zoology”, Paragon industrial publication (2004)

3. Verma P.S., “Manual of Practical Zoology — Chordates”, S.Chand Co. Ltd. 1 "
Edition (2010).

4. Prakash, M., & Arora, C.K., “Laboratory animals”, Anmol Publications, New Delhi

- (1998).

5. Yadav & Varshney, « Practical Zoology”, Kedarnath Ramnath (2015).

6. o, T@. T@. e o R - =EreEhT ¢, TR SR , WS

7. starl, TuE., 3 s, ., 39, @, Wi, T, « qreifives sroft gt © o ot <t ufeerhTiE

8. Books Published by MP Hindi Granth Academy, Bhopal

Suggesti.ve digital platforms web links

1. www.prodissector.com (Virtual Dissection)

S

https://en.wikipedia.org/wiki/Chordate
https://www.youtube.com/watch?v=BBfdzpth7O
https://www.youtube.com/watch?v=6GbJWJ 3Swsc
hitp://www.ignouhelp.in/i gnou-lse-0 8-study-material-in-hindi/

https://www.mphindi sranthacademy.org/

Suggested equivalent online courses:




fourl 43
P

8

Suggested Continuous Evaluation Methods:

T A e

Internal Assessment Marks External Assessment
Marks
Class Interaction /Quiz 15 Viva Voce on Practical
10
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments
Seminar / Rural Service/ 1- Spotting (museum specimens, slides and bones) 16
Technology Dlssemn}%tlon/ Report 2. Dissection
of Excursion/ Lab Visits/ Survey / ' 10
Industrial visit) Major
Minor 4
3. Mounting 4
4. Comment on comparative study (Models and
Charts of organs, Systems) Any two 8
5. Identification and comment on feather / beak
of bird (any 2- Photograph/ model/chart 4
6. Collection 4
TOTAL 30
70
VAT Ra DA SAnelary/ Z00/any Near by forcst area.




@ 202223

iy ; fewm Ea TR
T vl
THA H IS S2-ZOOL1P
A e i (3 1)
TEEH T A (PR T B
e/ safieal
SICHE ST _
qaften (Prerequisite) =0 FRE T BT T FO 3 (o, T A A e/ o 7 wrofierre
@R L) e fRa S
T ST < IR (i A 3 AR B W ferEmt
<l smee) (CLO) 1%@@?%@%@%%%@, 3 YR T IEIH
qr ¥ we B
2.ﬁww§mﬁﬁﬁw%m@rﬁrﬁmﬁ%a&vﬁaﬁmaﬁ.
3. freder oIk AT Y WG ¥ oremart F wftrfir ST
4, trawe, gﬁﬂaﬁﬁa@ﬁﬁwmﬁi%aﬂaﬁa%mmm F
iR 3 i et 3 sregall T iR I W,
5. qiEemT fd § SFAEFTiE e § ATHHN IS 9 SEH T i qGT
THT .
e A 2
3 IH afran e 30+70 ran el 3R 33

A

R Hraer= 30

ST 1 T G- - SR (Zmﬁﬁféﬁé)z L-T-P: )

TS o AT S e
e et 3 v TR (ST ) T T ST
1. S ;- Serreay, TR,
I 2. T~ YHTESTH, T 6
3 e e, WA R, R, AR,

aEE e, SheRifE

TR, T, TRIGGE

Wﬁw,%@#w,wm,ﬁzm
4, W:-%@w,gﬁ,m,ﬂaﬁa,mm,ﬁs

5, wlg:- e, ZEe, THSTee, For, FAREE, T,

6. usl: wﬂwqaﬁ,ﬁa,mrﬁt,ﬁzsﬁmawé(rﬁw)
7. e - =mes, Feed, o, =@




I | wiee o oTeRe (SRR, Sy, Tt O W) SR,
T, ST, SIS D A, TN T SR H AT
m’

T8 (Ree) < wierea e, T Sl el e

M | stRefgm:- e, Ry, Ho @ o & S0 @ 9y 7
siitemt W oi a9 Aol FEern i e

TV | afed & [N YR o 9@ T w19 i 3TeaaT

V| carfa woch = freded (i 0 & STerey woeh F Rrede 1 vt ) /e e
fﬁgﬂmm@aﬁ%ﬁ/ﬂmﬁaﬁm

(a1) foraat 3T, uwedl @

@) e dbe VY, VI, IX" and X"

VI | wodt % whe W e

VII | oRiral & gad T Hikawh &1 et e

VIIT | e et srofisrra <pr aveerT (weiferenera/ witay/ srften/ =)

VIX |€menr

e feig (HrFE)fm: TR, B aita, e, T, ST e, A, Talt

awmmga%m/mmmm@m

(2009).
2. Sharma, VijayLaxmi., “Practical Zoology”, Paragon industrial publication (2004)

w

(2010)

Vadav & Varshney, “ Practical Zoology”, Kedarnath Ramnath (2015)
e, . TE. e o fge - re ¢, Teamht yewTe , S (2009)
AT, T, < e, ., 9, T, i, T, e, © e ot fem Rl €
wiserReiat

8. m.w, Tty e, sivrer g Frwer & el e R
2, sttt Rt wrewn o i

1. www.prodissector.com (Virtual Dissection)

https://en.wikipedia.org/wiki/Chordate
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Prakash, M., & Arora, C.K., “] aboratory animals”, Anmol Publications, New Delhi (1 998)
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Theory Syllabus

Part A- Introduction

Program : Diploma Class:B. Sc. Year: II Year Session: 2022 - 23
Subject: Zoology
1 | Course Code S2-ZOOL2T

no

Course Title

Physiology and Biochemistry ( Paper 1D

3 | Course Type (Core
Course/Elective/Generic
Elective/Vocational.....)

Core course

4 | Pre-requisite (if any)

To study this course, a student must have had the Subject
Zoology in class B.Sc. I year /certificate.

5 | Course Learning outcomes (CLO)

Upon completion of the course, Students will be able to

1 Understand how organs function at different levels i.c.
from cellular to system levels.

9 Examine internal harmony of different body systems by
learning inherent disorders and deficiencies, which is
needed to maintain good health.

3 Understand functions of biomolecules & their rolc in
metabolism by studying biochemistry.

4 Develop a strong foundation for research & employability
skills

S Improve the student’s perspective of health biology
through deep study of physiology.

6 | Credit Value

4

7 | Total Marks

Max. Marks: 30+70 | ~ Min. Passing Marks : 33

Part B — Content of the Course

Total No. of Lectures-Tutorials-Practical : (2 Hours per Week) L-T-P : No. of Lectures= 60

Unit

Topics No. of
Lectures

2. Biomolecules

3. Enzymes

3.5 Co-Enzyme
. 4, Vitamins and Minerals
4.1 Types and Sources

I Introduction and Historical background of Physiology and Biochemistry
Biomolecules and Regulatory mechanism.
1. Contribution of Indian Scientists
1.1 Contribution of Charak 12
1.2 Contribution of Sushrut

2.1 Micro and Macro molecules
2.2 Water and Buffer System

3.1 Definition and General Properties
3.2 Nomenclature and Classification and functions
3.4 Mechanism and Regulation of Enzyme action

4.2 Biological importance
4.3 Deficiencies and Disorders
Key words/Tags : Biomolecules, Buffer system, Enzymes, Vitamins,




II

Metabolism, Physiology and Regulation
1. Protein
1.1 Structure, Nomenclature, Classification and Biological importance.
1.2 Metabolism -Deamination, Decarboxylation, Transamination of amino acids
and Ornithine cycle
2. Carbohydrates
2.1 Structure, Nomenclature, Classification and Biological importance.
2.2 Metabolism -Glycogenesis, Gluconeogenesis, Glycogenolysis, Glycolysis,
Citric Acid Cycle and Electron Transport Chain
3. Lipids
3.1 Structure, Classification and Biological importance
3.2 Metabolism -Beta oxidation of fatty acids.
4. Physiology of Digestion, regulation and disorders
5. Homeostasis and Basal Metabolic rate (BMR)
6. Thermoregulation
Key words/Tags :Proteins, Carbohydrates, Krebs cycle, Digestion,,Homeotherms

14

ITX

Respiration, Excretion and Immune System
1. Respiration
1.1 Mechanism -Inspiration and Expiration
1.2 Physiology- Exchange and Transport of Gases (Oxygen and carbon
dioxide), Chloride shift, role of Respiratory pigment.
1.3 Disorders - Apnea, Hypoxia, Asphyxia, Carbon monoxide poisoning,
Bronchitis, Asthma
2. Excretion
2.1 Physiology -Urea, Urine formation and Counter Current mechanism
2.2 Excretory products, disorders
2.3 Osmoregulation
3. Immunity
3.1 Innate and acquired Immunity
3.2 Immune cells and Immuno Gobulinus
3.3 Antigen responses

Key words/Tags: Chloride shift, Excretion, Urea, Immunity, Antigen

12

v

Neuromuscular Co-ordination
1. Nerves
1.1 Structure and type of Neurons

1.2 Physiology of nerve impulse conduction

1.3 Neuromuscular disorders -Epilepsy, Alzheimer’s and Parkinson’s disease
2.Muscles

2.1 Structure and type of muscles

2.2 Physiology of muscles contraction and its Biochemistry

2.3 Muscular disorders - Fatigue
Key words/Tags: Neuron, Impulse conduction, Muscle.

10




V | Hormones, Endocrine system and Reproductive Physiology
1 Hormones
1.1 Definition and Classification
1.2 Mechanism of hormone action 12
2 Endocrine system
2.1 Structure, functions and disorders of Pituitary gland
2.2 Structure, functions and disorders of Thyroid and Parathyroid gland
2.3 Structure, functions and disorders of Adrenal gland
2.4 Structure, functions and disorders of Thymus gland, Pineal gland and
Pancreas
3 Reproductive Physiology
. 3.1 Physiology of reproduction
3.2 Sex Hormones
Key words/Tags: Hormone, Pituitary , Thyroid gland, Adrenal, Sex Hormones

Part C-Learning Resources

Text Books, Reference books Other resources

Suggested Readings:

1. Lehnniger A.L., Cox. M.M. and Nelson, D.L. “Principles of Biochemistry”. Edition W.H.
Freeman and Co., New York. (2008)

2. Berg. J.M., Tymoczko, J.L. and Stryer, L.” Biochemistry”, V1 Edition W.H. Freeman and Co.,
New York. (2007)”

3. Murray, R.K., Bender, D.A., Botham, K.M. Kennelly, P.J., Rodwell, V.W. and Well, P.A.
“Harper’S ITTustrated Biochemistry”, XXXVIII Edition, International Edition, The McGraw-Hill
Companies Inc (2009). ‘

4. Hames. B.D. and Hooper, N.M.” Instant Notes in Biochemistry”, II Edition, BIOS Scientific
Publishers Ltd., U.K (2000).

5. Best & Taylor, “Physiological basis of Medical Practice” Wilkins Co (1990).

6. Guyton, A.C. & Hall, J.E., «“Texthook of Medical Physiology”, X1 Edition Hercourt Asia PET
Ltd., W.B. Saunders Company (2006).

7. Tortora, G.J. & Grabowski, S.,” Principles of Anatomy & Physiology”, X1 Edition, John Wiley &
sons (2006).

8. Victor P. Erosehenko, diFiore’s “Atlas of Histology with Functional correlations” XII Edition,
Lippincott W. & Wilkins (2008).

9. Vander A. Sherman J. And Luciano D, “Vander’s Human Physiology: The Mechanism of Body
Function”. XIII Edition, McGraw Hills. (2014)

10. Hoar, W.S., “ General Comparative Physiology & Biochemistry”, Prentice & Hall (1975)

11. Subramanyam, S. and Madhavan kutty, K. “ The Textbook of Physiology”, Orient Longman Ltd,
New Delhi (1977).

12. Jain, J.L.ct. al. “Fundamental of Biochemistry”, S. Chand & co. New Delhi (2005)

13. Rastogi Veer Bala, “Text book of Animal Physiology”, New Age International Publishers (2008).

14. Singh H.R., “Text book of Animal Physiology and Biochemistry”, Vishal Publishing Co., gt
Edition (2014).

15. Kindt, T.J., Goldby, R.A,, Osborne, B.A. & Kuby, J. © Immunology”, VI Edition W.H. Freeman
& company (2006)

16. Rastogi S.C., “Outline of Biochemistry” , CBS Publication, New Delhi 2007

17. Verma P.S., Tyagi B.S., Agrawal VK., “ Animal Physiology”, S.Chand & company Ram nagar,
New Delhi (2010)

18. Berry A.K., “A Text book of Animal Physiology”, Emkay Publication, B-19, East Krishna nagar,
Swami Dayanand marg, Delhi-11005(1991) :




19. wmit, 3y, 3., ot R S s ge, N, e - 1 -2021

20. wifear , o, Fiee , HaddiE ., “TIoft il T St TEmE T o R, S
21, <reieh, e, “ooft iR, S T A SR R, @ o 2018
22.  Books Published by MP Hindi Granth Academy, Bhopal

Suggested digital platforms web links :
1. National digital library of India (NDL. India) http://ndl.iitkgp.ac.in/

2. http://epep.inflibnet.ac.in
3. https://en.wikipedia.org/wiki/Physiology

4. https://www.mphindigranthacademy.org/

Suggested equivalent online courses:

1. CEG Gurukul http://www.cec.nic.in/cec/
2. hitps://onlinecourses.nptel.ac.in/noc20_bt42/preview ( Animal Physiology)

3. National Institute of Science Communication & Information Resources (NISCAIR)

http://nsdl.niscair.res.in/
4. htips://onlinecourses.swayam2.ac.in/cecl9 bt02/preview

Suggested Continuous Evaluation Methods:

Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks
Internal Assessment : Class Test ‘ Total - 30

Continuous Comprehensive Assignment/Presentation

Evaluation (CCE):30

Section(A) : Objective Type Questin

External Assessment :
University Exam Section: 70 Section(B) : Short Question Total 70
Time : 03.00 Hours Section(C) : LongQuestions

“Any remarks/suggestions:
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1. Lehnniger A.L., Cox. M.M. and Nelson, D.L. “Principles of Biochemistry”. Edition W.H.
Freeman and Co., New York. (2008)

2. Berg. I.M., Tymoczko, J.L. and Stryer, L.” Biochemistry”, VI Edition W H. Freeman and

. Co., New York. (2007)”

3. Murray, R.K., Bender, D.A., Botham, K.M. Kennelly, P.J., Rodwell, V.W. and Well, P.A.
“Harper’S IlIustrated Biochemistry”, XXX VIII Edition, International Edition, The
McGraw-Hill Companies Inc (2009).
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Scientific Publishers Ltd., U.K (2000).
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8. Victor P. Erosehenko, diFiore’s “Atlas of Histology with Functional correlations” XII

" Edition, Lippincott W, & Wilkins (2008).
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Practical Syllabus

} Part A Introduction
Program : Diploma Class:B.Sc. | Year: Il Year Session: 2022 - 23
B.Sc.

Subject: Zoology

1 | Course Code S2-ZOOL2P
2 | Course Title System Physiology and Biochemistry, paper - II
3 Course Type (Core Core course
Course/Elective/Generic
Elective/Vocational.....)
4 | Pre-requisite (if any) To study this course, a student must have had the Subject
Zoology in class B.Sc. I year /certificate.
5 | Course Learning outcomes (CLO) | Upon completion of this course , students will be able to
understand —
1 The effect of temperature and pH on enzyme activity.
2 Qualitative estimation of bimolecules and gain
knowledge of their role in our body.
3 Various parameters of hematology and know importance
of it for our healthy life.
4  The principle and working of instruments required for
performing exercises in laboratory.
5 Collaborative learning and communication skills through
practical sessions in laboratory.
6 Assignment and project writing process which will give
~them a flow o
7 fresearch and writing skills.
6 | Credit Value 2
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks : 33

Part B — Content of the Course

Total No. of Lectures-Tutorials-Practical : (2 Hours per Weck)

L-T-P: No. of Lectures= 30
Unit Topics No. of
Lectures
1. Qualitative estimations of Protein, Carbohydrates and Lipids.
I 2. Study of effect of temperature and pH on salivary amylase activity. 7
3. Study of enzymatic activity of Trypsin and Lipase.
4. Detection of ammonia, urea and uric acid
5. Estimation of hemoglobin using haemometer.
II 6. Preparation of haemin crystals. 12
7. Preparation of blood smear, study and identification of blood cells.
8. Determination of ABO blood groups. RBC, WBC counting
9. Measurement of blood pressure using sphygmomanometer.
I 10. Principles and uses of instruments-Sphygmomanometer, Stethoscope, 5
iochemistry analyzer




11. Study of endocrine glands through histological slides of pituitary gland, adrenal
gland, thyroid gland, pancreas, testis, ovary, spleen and thymus.

v 12. Study of histological slides of organ systems of mammalian oesophagus, stomach, 6
duodenum, ileum, rectum, liver, trachea, lung, and kidney.
Key word/Tags: Protein test, Haemoglobin, Blood Groups, Endocrine glands,
Mammalian Systems.
Part C-Learning Resources
Text Books, Reference books Other resources
1 Lehninger A.L., Cox. M.M. and Nelson, D.L. “ Principles of Biochemistry”. W.H.

10

11

Freeman and Co., New York. (2008)

Hames. B.D. and Hooper, N.MInstant “Notes in Biochemistry”, II Edition, BIOS Scientific
Publishers Ltd., UK. (2000)

Guyton, A.C. & Hall, J.E “Textbook of Medical Physiology”, XI Edition Hercourt Asia
PET Ltd., W.B. Saunders Company. (2006)

Tortora, G.J. & Grabowski, S. “Principles of Anatomy & Physiology”, XI Edition John
Wiley & sons (2006).

Victor P., Erosehenko., diFiore’s “Atlas of Histology with Functional correlations™ XII
Edition, Lippincott W. & Wilkins. (2008)

Tembhare, T.B., “Techniques in Life Sciences”, Himalaya Publications (2010).

Mali, R.P.,Afsar,S.K.. “A Practical manual on Innovative Animal Physiology” Oxford
Book Company (2015)

- Dr Pal, G.K.,Dr Pal, Pravati., “Practical Physiology”, 4™ Edition, Orient Blackswan (2016)

Sawhney S.K. & Singh Randhir, “ Introducation to Practical Biochemisrty” , Narosa
Publishing House,

Varshney V.P.,, Bedi, Mona., “Ghai’s Textbook of Practical Physiology” o' Edition,
Jaypee Brothers medical Publication (2018)

Arumugam, N. Nair,N.C., Leelavathy,S.,Pandian NS, Murugan, T., Jayasurya., “Practical
Zoology

12 wwedt, &4, o, ., seqroft wri foe R w9 ST W, WAt geRE, 7@, 2018

13

Books Published by MP Hindi Granth Academy, Bhopal

Suggestive digital platform web links

1. Virtual Labs (http//www.vlab.co.in)

2. http://www.ignouhelp.in/ignou-lse-OS-study—material/ Animal Physiology (English-Hindi )
3 https://www.mphindigranthacademy.org/




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks | External Assessment Marks
Class Interaction/Quiz 15 Viva Voce on Practical 10
Attendance 5 Practical Record File 10
Assignments 10 Table work / Experiments

(Charts/Model/Seminar/Rural L. slides of organ system (Spotting-

Histological slides, of endocrine 16

Service/Technology
' glands (03), Histological 03),

Dissemination/Report of

. . . instruments 02
Excursion/LabVisits

Survey/Industrial Visit) 2. Estimation of protein/ carbohy- o

drates/fat in given sample.(any two).

3. Detection of ammonia, urea, uric

acid in the given sample. 10
4, Study of Enzymie Activity of
. . 4
salivaryamylase/trypsin/lipase
5. Haematological experiment
(any two) 10
Total 30 Total 70

Any Remark/Suggestions :
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Lehninger A.L., Cox. M.M. and Nelson, D.L. “Principles of Biochemistry”. 'W.H.
Freeman and Co., New York. (2008)

Hames. B.D. and Hooper, N.MInstant “Notes in Biochemistry”, II Edition, BIOS
Scientific Publishers Ltd., U.K. (2000)

" Guyton, A.C. & Hall, J.E “Textbook of Medical Physiology”, X1 Edition Heicourt

Asia PET Ltd., W.B. Saunders Company. (2006)

Tortora, G.J. & Grabowski, S. “Principles of Anatomy & Physiology”, X1 Edition
John Wiley & sons (2006).

Victor P., Erosehenko., diFiore’s “Atlas of Histology with Functional correlations”
XII Edition, Lippincott W, & Wilkins. (2008)

Tembhare, T.B., “Techniques in Life Sciences”, Himalaya Publications

Mali, R.P. Afsar,S.K.. “A Practical manual on Innovative Animal Physiology”
Oxford Book Company (2015)

Dr Pal, GK.Dr Pal, Pravati, “Practical Physiology”, 4™ Edition, Orient
Blackswan (2016)

Sawhney S.K. & Singh Randhir, “ Introducation to Practical Biochemisrty”
Narosa Publishing House (2000).

Varshney V.P.,, Bedi, Mona., “Ghai’s Textbook of Practical Physiology” gt
Edition, Jaypee Brothers medical Publication (2018)
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Suggestive digital platform web links
1. Virtual Labs (http//www.vlab.co.in)

http://www.ignouhelp.in/ignou-1se-05-study-material/ Animal Physiology
(English-Hindi )
3. https://www.mphindigranthacademy.org/
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