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B.Sc. PROGRAMME —Structure (Basic / Hons.) (NEP)
DURATION OF THE COURSE: 4 YEARS (8 SEMESTER)

Se. Semester I Structure

Daration In Hrs, Maxirnm Marks
Component Course code Course litle Credits P P TOTAL
W Srectioel [ Farmative) 1EIru-:ulir¢j
MBM201-1C  |Fundamentals of Microbiology | &0 0
Fundamentals of Microbiology
MBM202-1C baratory 0 120
CHM203-1C Fundamentals of Chemistry-I 60 1]
{]':S’Lﬂf::rfnﬂ;ﬂmi CHM204-1C |  Chemistry Practicals-l 0 1 A
of same —3 30 50 10
subject) PHM203-1C Basic Physics-I 60 il 8
PHM206=1C Physics Practical-I 1] 120
;. Elementary Calculus and
MTM207-1C Matrices &0 i]
Application of Calculus and
MTM208-1C Miise i 120
MBE201-1C Basics of Microbiology o G0
CHEZ02-1C Basics of Chemistry-I 0 &0
Mi’::;rr(gif;ﬂ PHE203-1( Fundamentals of Physics.] 30 &0 4 a0 30 100
BTE24-1C Basics OF Botany k] 60
MTE205-1C Descriptive Statkics 30 60
Introshisction fo Microbial
MDC211-1C World 0 1]
MI212-1C Fundamentals of Botany 30 60
MBC el ipeaisae. | okt | % | @ | 4 | s 50 | 100
any One)
als of Computational
| 14-1C run«dam:nt 50 e pul 0 60
MDC215-1C Introduction to *C * 30 &0
Foundation course in English 25 23 30
AEC AEC203-1C L osipags 2 : S,
KS [KS202-1C Indian Astronany-T 30 0 25 23 30
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Course code Conrse title Duration In s, Credits Maximum Marks | TOTAL
SEC211-1C Hazia Microbiological skifls 30 i
: Chemistry Instramentation
SEC SEC212-1C and Inborainry skills] 30 0
06 | (Select any PHyeics o Optieai ] = 2 25 25 50
I alraglvil
One) SEC213-1C Home Apghiances 30 i
SEC2 1410 Yedic Mathemutics 3n ]
Total 22 275 275 550
L |
Miote:

1. The marks distribution js mainly divided into two components named Continuous and Comprehensi
Evaluation (CCE) = 50 % and Semester End Evaluation (SEE) = 50 95,
2. Passing Percentage for each subject is 36%,
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Microbiology Semester | Major Course

MBM201- 1C Fundamentals of Micrnhini‘ng};

COURSE OUTCOMES:
* COT: Understand the core concept and scope of microbiology, classification of microorganisms and
their distribution in nature.
* COZ: Deseribe general characteristios of major groups of MiLToorganisms,
* CO3: Recall the history of microbiology and modern chemotherapy.
* CO4: Miustrate the different microscopy methods and stzinin & techmiques,
Ci15: Demonstrate the specimen preparation for light microscopy.
CO6: Nustrate the marphology of the bacterial cell,

TEACHING AND EVALUATION SCHEME:

_ Teaching Examination Scheme p
Course code| Course Title Credit Scheme Max Marks Total
: {(Hrs. Per Week ) | Hys, Marks
Theory CCE SEE
MEM201- | Fundamentals | 4 4 25 S0 S0 100
1C of
Mlﬂrﬂ\hjlﬂ'ﬂﬂ' |

Unit 1: The Microbial World Teaching Hours: 15 (Weightage 25%)

# Introduction: Microbes in our lives
* Classification of Microorganisms:
* Binomial system of nomenclature
= Difference between prokaryotic and eukaryotic MiCroorganisms
* Whittaker's five kingdom concept of classification
» Carl Woese's three kingdom classification system
= Introduction to Bergey's Manual of Determinative and Systematic Bacteriology
# Major Groups of Microorganism (Introduction and General Characteristics)
*» Prokaryotic microbes: Eubacteria and Archaebacteria
* Eukaryotic microbes: Fungi (Yeasts & Moulds), Protozoa, Algae
* Acellular microbes: Viruses
# Distribution of Microorganisms in Nature
# An overview of Scope of Microbiclogy

e
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Unit 2: The History of Microbiology Teaching Hours; 15 (Weightage 25%) |
# The Discovery of Microorganisms
* Microbiology and the origin of life
¢ Contribution of A. V. Lecuwenhosk in the Discovery of Microscope
* Spontancous generation vs, Biogenesis
# The Golden Age of Microbiology

* Germ theory of fermentation 1
* Germ theery of disease

* Pure culture technique and Koch's Postulates

* Contnbution of Joseph Lister in Antisepsis

* Contribution of Edward Jenner & Louis Pasteur

# The Birth of Modern Chemotherapy: Contribution of Payl Ehrlich, Alexander Fleming and Selman
A, Waksinan

Unit-3 Microscopy ' Teaching Hours: 15 (Weightage 25%)
# Light Microscopy
* Principle of bright-ficld microscopy: resolving power, numerical aperture, limit of resolution
and magnification,
* Component parts of the compound light microscope
* Principle and applications of daric-field, fluorescence, and phase-contrast microscopy.
¥ Preparation of Specimens for Light Microscopy
* The wet-mount and hanging-drop techniques
* Microbiological stains: acidie, basic, and neutral dyes
* Smear preparation, fixation, use af Mordants, Intensifiers, Decolorizers
* Simple staining of the smear: positive [and negative staining), Differential Staining and
Structural Staining
* Electron Microscopy: Principle and applications of Transmission & scanning Electron Microscopy

Unit-4 Morphology of Bacteria Teaching Hours: 15 (Weightage 25%,)

P Size, shape and arrangement of bacterial cells.

»  Structures external to cell wall- Flagella, pili, capsule, sheath and prosthecae,

¥ Structures internal to cell wall- Cell membrane, nuclear material, cell wall {Protoplast and
Spheroplast), spores, cytoplasmic inclusions, magnetosomes and plasmids.

*CCE: Continnous and Comprehensive Evaluation: It consists of Asgipnments /Seminars’ Presentations
fQuizzes/Surprise Tests,
*SEE: Semester End Evaluation

Reference Books:
1. Microbiology - Pelezar, Chan and Kreig, 5™ edition, McGraw-Hill Book Company, USA.

1. General Microbiology- Stainer RY. Ingharam JL. Wheelis ML. Painter PR, 5% edition, McMillan,

Scotland. i . i
3. Biology of Microorganisms - Brock and Madigan, 14" edition, Pearson Iniernational Edition, UK. .
4. Prescott’s Microbiology - Wiley JM, Sherwood LM and Woolverton CJ, 5% Edition, McGraw-Hill

International, USA
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5. Microbiology: An Introduction - Tortora GI, Funke BR and Casc CL 9" edition, Pearson Education,

LKL
6. Principles of Microbiology - Atlas RM, 27

Suggested Reference Books:

I,

3. Mierobiology - §.8. Purchit, Agrobios, India.

Elementary Microbiology - H, A. Modi, Ekia Prakashan, India.
2. Textbook of Mictobiology - Dubey and Maheshwari,

edition, Brown Publishers, 1/SA_

8. Chand Publishing, India.

CL
Course Dutcome POs/ PSOs Cn}f::.tliw Kg:;f::“ 53:;;
C0O1 | Understand the core concept and scope of | PO, PO2, R C 9
microbiology, classification of P501
microorganisms and their distnibution in
nature.
CO2 | Describe gencral characteristics of major | POI, PO2, UR c &
groups of microorganisms, P501
CO3 | Recall the history of microbiology and POI, PD2, U R C 15
modern chernotherapy:. PS01
CO4 | Mustrate the different microscopy methods FOIL, PO2, U, Ap, C.P 10
and staining techniques, PO3, POs, An
PRO1, PSO2
COS5 | Demonstrate the specimen preparation for POI1, PO2, 1. E, C.P 5
light microseopy. PO3, P50, Ap
PS02
CO6 | lllustrate the morphology of the bacterial PO1, PO2, U. R, C.F 15
cell, PSO1, PSO2 Ap
[ Total hours of Instruction 60
Mapping of COs with POs & PSOs
CD PO PS0s
; B R 3 4 5 6 7 g 10 1 2
i 3 3 3
o2 (3 | 3 ;
Co3 3|3 3 3
co4 [3 | 3 2 L 3 3
oS 13| 3 z 3 3
CO6 3 3

3: High, 2: Mediam, 1: Low

o
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Microbiology Semester I Major Course

MBM202- 1C Fundamentals of Microbiclogy Lahnratm_-;.g

COURSE OUTCOMES:

* COI: Understand and apply basic knowledge of instruments in the microbiology laboratory,
= CO2: Develop skills in handling of basic tools, preparation of standard solutions, preparation and
cleaning of glassware and starilization.

* CO3: Formulate differont media for the prowth of microorganisms,

C04: Analyze microbial and algal morphology using microscopic technigues,

CO35: Examine bacterial morphology by different staining technigues.

CO6: Demonstrate and develop skills in study of microbial motility, size and cell counting.

TEACHING AND EVALUATION SCHEME:

il

Credit | Teaching Scheme Examination Scheme
Course Course Title. _ (Hrs. Per Week ) Max Marks Total
Fods L e ey | Hes [ ccE SEE | Marks
—MEMIM- Fundamentals of 4 g 5 20 30 100
1C Microbiology
Laboratory r }
[ Unit-1: Basics of Instrumentations and Preparation for Microbiology laboratory
Teaching hours 60 (Weightage: 50%)
L. Te study the principle and applications of important instriments used in microbiology
laboratory
* Biological Safety Cabinets
*  Autoclave,
* Incubator
*  BOD Incubator
= Hot Air Oven
» Light Microscope
* pH Meter
Colony counter
* Rotary Shaker
L Antn .
2. ﬁ.pplicnf;nnﬁ nﬁ;icmic microbiological tools (Pipetes, Micropipette, Bunsen bumer, Inoculation
3. :::?p;imlﬁtandmd Solutions (Moral Solution, Molal Solution, Normal Selution)
4. Preparation and Cleaning of Glass-wares in Miu.'n'bir:llngjr [.ahm‘atm:.r_ ]
4. Sterilization in Microbiology Laboratory- Sterilization of medium using Autoclave,

Sterilization of glassware using Hot Air Oven

A
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6. Preparation of different media: synthetic media BG-11, Complex media-nutrient B,
McConkey agar, EMB agar

Unit-2 Study of Microorganism Teaching Hours 60 (Weightage: 50%) |
Study of different shapes of bacteria uging permanent slides
study of Rhizopus, Peniciflinm. Aspergilius using temporary mounts
Study of Spirogyra , Nostoc and Anabena using temporary Mounts
Motility by hanging drop method and stah agar method,
Use of counting chamber for yeast Cell Counting
Measurcment of microbial size by Micrometry.
Staining techniques- Monochrome staining, Negative staining
Differential Staining — Gram Stainmg
Lell wall Staining,
10. Capsule Staining,
11. Spore Staining,
I2. Granules Staining,
|3. Spirochete staining
I4. Flagella Staining

.":‘!3‘"?"4?“-.'-":“!-"!‘-‘:"

|
*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations

MQuizzes/Surprise Tests,
*SEE: Semester End Evaluation

Reference Books:
. Experimental Microbiology- Patel R.J. and Patel K., Volume 1 and 11, 9Edition, Aditya Publisher,
India.
2, General Microbiology - Stanjer, Ingraham, 4™ & 5* Edition, Macmillan Education Ltd, United Kingdom,

Suggested Reference Bools:
1. Microbiology: an introduction - Tortora G. 1. Funke B. R. & Case C. L. Pearson Benjamin Cummings,
United States.
2. Fundsmental Principles of Bucteriology - A_I.Salle, McGraw-Hill Book Company Inc., United States,
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= o d El
Course Qutcome POs/ PSOs Engniﬂvr( Rilowledg s
level Calegory | Session
CO1| Understand and apply basic knowledge of POI, PO2, LL R, C. P 20
Instruments in the microbiology laboratory. PS01, PSO2 Ap
COZ| Deveiop skills in handling of basic tools, | PO1,P0O2, | U, R, C.P 20
preparation  of  standard solutions, PO3, POG, Ap, An
preparation and cleaning of glassware and | PSO1, PSO2
sterilization,
CO3| Formulate different media for the growth of POI1, PO2, U.R, C.P 20
MICrOOTEANISMS. PO3, PD4, Cr
POG, PSOI,
PSO2
" CO4[ Analyze microbial and algal morphology [ POI, PO2, | U, An, C,P 7
using microscopic techniques. FO6, PSOT, Ap
PSO2
CO5/| Examine bacterial munphology by different POL, PO2, U, Ap, C.F 45
staining techniques. POs, PSOI, An E
PS0O2
CO6| Demonstrate and develop skills in study of POL,PO2, | U R C,F B
microbial motility, size and cell counting, PO4, PSO1, | Ap, Cr
PSO2
Total hours of Instruction 120
Mapping of COs with POs & PSOs
coJ PO PSOs
1 b 3 4 5 L] 7 ) o 1] 1 2 L
Ccol | 3 3 3 3
Co2 |3 3 2 3 3 3
co3 | 3 3 2 1 3 3 3
Co4[3 | 3 3 2 "
COs (3 | 3 3 : ;
[ CO6 | 3 3 1

3: High, 2: Medium, 1; Low

- g
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Chemistry Semester I Major Course

CHM203-1C -FUN DAMENTALS OF CHEM ISTRY -]

Course Outeomes:

s CO1: Explain the concepts of bonding theories (VBT, Vs EPR, MOT), hybridization. molecular
shapes, and periodic properties of s- and p-block elements along with their compounds,

* CO2: Explain intramolecular interactions, electronic effects and the types of reaction intermediates,

*  (C0O3: Describe the mechanisms of substitution, addition, and elimination reactions, and explain the
basic concept of aromaticity in organic chemistry,

*  COM4: Understand basic concept of quantum mechanics including Heisenberg uncertainty principle,
and atomic orbital shapes based on Schridinger’s equation,
COS5: Classify analvtical techniques and evaluate analytical data by applying statistical tools.

* CO6: Define fundamental thermodynamic concepts and laws, and apply them to ealeulate work,
heat, entropy, and free encrgy changes in physical and chemical processes,

: = - Teaching Scheme | T '
; {::":;:’ Course Tille : Credits M Marks Total

b SR Theory | Practical Hrs, [ .| Marks

st [ e CCE | SEE |
? Per Week | Per Week
CHM203- | Fundamentals of |
Ic E.']Emi-!tr_\-‘-[ 4 1] 4 2.5 S0 50 LM

Contents
= : =
Unitl: Chemical Bonding Teaching Hours: 15 (Weightage 25%,)

* Valence bond theory, its application and limitation of VBT . Directional characteristics of
covalent bond « Types of hybridization and shape of simple inorganic  molecules
[Etﬂ|1.BC'|3,CHJ..I"CI:‘._.EFﬁ}rV.S.E.P.R.ﬂ:E{u}r for NHiH:0. BFs» M.O. Theory-Energy level
diagram for homo nucleus diatomic molecules (N2and 02) and hetero diatomic molecule (CO,
HF, HCl and NOJ, Bond strength, Bond energy, Fajan’s rule, polarization power, Dipole
moment, Electronegativity.

* sandp-blockelements-Periodicity, propertics, diagonalrelationship, salientfeatures of hvdrides,

el

oxides, hydroxides, carbonates. sulphates N \5‘{2 M
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Unit2: Structure Properties and Reaction Mecha nism Teaching Hours: 15 (Weightage I5%)

* Intramolecular forces (Hydrogen bonding, dipole-dipole interaction, Van der Waals forces) -
Electromeric effect » Inductive effect « Resonance effect (draw resonating structures of Niir
benzene, Chlorobenzene, Phenoxide ion.  Anilinium ion, Acctate inn)-Hypnrmnjugminn{n,p-
dFrc:;tinggmupandlheir:ﬁtxt_.ﬁtﬂl:u'IEI}'DfE'arbnnium ion, Carbanionsand Free radicals)

*  Types of reaction intermediates, Fission of Co-Valanthond (With at least one example of each
intermediates) Types of reagents, Types of organic reaction with mechanism. » Substitution
reactions (Nucleaphilic & Electrophilic) = Addition reactions (Nucleophilic & Electrophilic)
Elimination reactions {EL&E2), Rasicsuf‘ﬁmmal[city

Unit3: Physical and Analytical Chemistry Teaching Hours: 15 (Weightage 25%;) =

*  Atomic structure- Dual nature of electron, De Broglie equation, Davissonand Germer experiment,
Heisenberg uncertamnty principle, Schrodinger wave cquation {only definition, no derivation),
significance of w and u,-:. probability distribution curve, shapes of 5, p and orbitals, Zéeman and
Stark effects

* Introduction o Analytical Chemistry Classification of Classical and Electro  Analyvtical
Techniques. « Literature of Analytical Chemjstry (Names of Author and Publishers for Any Ten
Books, Joumnals and Reviews) = Criterion for Selection of analyiical Technigques.» Analytical Data
Treatment Epror, Types of errors, Accuracy and Precision, Statistical Terms: Mode, Average,
Median, Deviation, Average Deviation, Relative Average Deviation, Standard Deviaiion &
Coefficient of variance, 2-Test for the rejection of result and related numerical, Grubb®s Test

Unit4: Th:nnmlynﬂmics Teaching Honrs: 15 1thghlngt-15'.-i}

*  Thermodynamics (only introduction) « Swvstem and surrounding- work & heat, state function,
thermodynamic process, internal energy, enthalpy. free energy, maximum work function. = First law
of thermodynamics = Heat capacity. specific and molar heat capacity, heal capacity at constang
volume and pressure and their relationship « Work done in adiabatic and isothermal reversihla
expansion of an ideal gas. * Second law of thermodynamics = Carnot evele and its elficiency =
Congept of entropy; entropy change for an idcal gas under different conditions, entropy change for
mixture of ideal gases » Gibbs-Helmholtz equation, Want Hoff Isochore and Isotherm, Numerical

"CCE: Continugus  and Comprehensive  Evaluation: It consists of Assignments  /Seminars’  Presentations
fQuizzes/Surprise Tests,

*SEE: Semester End Evaluation

Reference books:

1. 'Concise Inorganic Chemistry'l, 1), Lee SthEdn.

2. Text book of Organic Chemistry, Arun Bahal, 5. Chand.
3. Principal of Physical Chemistry by Puri, Sharma. Pathania,

4. Analytical Chemistry, GarrvD. Christain,
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[ o | ; Cognitive Knowledge Class
| Course Outeome PO/ PS0Os leved Cxteiiry S-nssiun—l
CO1 | Explain the concepts of bonding theories | POT, PO2, ] £ 15
| (VBT, VSEPR, MOT),  hybridisation, PE01
| molecular shapes, and periodic properties of
- and p-block elements along with their
coimpounds.
Ci02 Explain VAFIOIS intro molecular | PO, PRO] B i 0
interactions, electronic effects. reaction
| intermediates,  and  the ypes and
| mechanisms of organic reactiong,
CO3 | Describe the mechanisms of substitution, | POT, PO, U & 6
addition, and elimination resctions, and | PO3, PSOI
explain the basic concept of aromaticity in
organic chemistry.
COd Understand  basic concepl of quantum | POI, P02, ] C 7
mechanics including Heisenberg | P03, PSO)
uncertainty principle, and atomic orbital
shapes based on Schribdinger’s equation, ;
Cos Classify analytical technidques and evaluate | POI, PO3, Ap c.p ]
analytical data by applying statistical tools. POws, PEOIE,
i | P8O
COG Define  fundamental thermo-dynamic POI, PO3, UAp P 15
concepts and laws, and apply them 1o POo, PSOI,
caleulate work, heat, entropy, and  fres P&02
encrgy changes in phvsical and chemical
Processes,
i Total hours of Instruction ]
Mapping of COs with POs and PSOs
Ci PO PO
' oL T Por | pop M Pos | ros POT FO& FOY [ POID | Fsoi | FaO2
Lkl i3 4 3
02 ) a k] o
RS 3 3 3 3
Ci4 3 ] 3 | 3
L5 3 | £ | | ) = ; = :
I__E_vpr. JEit] 3 I | -
3: High, 2: Medium, 1: Low [ fﬂ@’vﬁw
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Chemistry Semester I Major Course

CH MI!H-I E:—CHEMISTRE PRACTICALS -
Course Outcomes:

* CO1: Recall and identify various laboratory glassware, their uses, and procedures for calibration of buretie,
Pipette, and measuring flask,

* CO2X: Explain the principles and chemical reactions involved in volumetric titrations, melting point and
boiling point determinations, and semi-micro analysis of inorganic salts.

¢ C03: Perform volumetric titrations 1o tetermine the concentration and percentage composition of different
thixtures such as NaOH & Ny Oy, NaHCO, & Ny COy, and others, with precision and accuracy,

* CO4: Analyze titration data o calculate normality, molarity, gram/liter concentrations, and water of
crystallization in  sales: interpret  melting  and boiling point dats of organic  compounds,
CO3:Identify cations and anions present in inorganic salt mixtuees through semi-micro qualitative anal ¥5is,

*  CO&:Perform experiments involving volumetric and qualitative analysis of mixtures, calibrations, and

physical property determinations to solve complex analytical problems.

R i mes i ;T‘:.-. i) - s Examination Scheme
i oy - ""“‘ﬂ-"?:"'ﬂ- ching Scheme — . 5 -
T e S e B 11 ] faxl ; | Max Marks .
- Course Title 'l’_ e Credits SAARE | Total
o (= RETaetal krg - : i e E | Marks ..
..-_-:__:_—'_. b el -_.j.;'_‘._'_ i "!_!’EF“’@_-‘E Hrs. CCE S-EL : -
CHM204- Chemistry
1C Practicals-T o 3 ; 50 o i
CONTENT:
[ Unit1: themistqr Practicals ' Teaching Hours: 60 (Weightage S0%) |
I. Introductory Knowledge of Laboratory Glassware
2. Volumetrie titration {MINIMUMS)

To determine the strenpth of NaOH and Na2CO3present in the solution mixiure of NaOH & Na2Co3and to

lind ot their percentage composition,

*  To determine the strength of MaHCOZand Na2CO3present in the solution mixture of NaHCO3 &
Na2CO3and to find owt their percentage compasition.

*  To determine the Normality, gram/iter and molarites ofH2C204, 2H20and H2804 presenting the sclution
mixture of H20204 2H20&H2804 by using XNNaOHand ¥ M KMnC4solutions.

*  To determine the Mormality, gram/iter and molarity of H2C204, 2H20 and K2C20dpresent in the solution
mixture of H2C204, 2H20 & K2C204by using NaOH and KMnO4solutions,

*  TodeterminetheamountofCa'® andMg ZionbyEDTA solutionfromthemixture solution of CaCl2and MaCl2.

*  Tosslimate the strengthof given Mohr's salf by titrating it against KMnO4 :

. Tnc5!in‘:ﬂltthﬂ:ﬂmrq.:lhﬂﬂ:uaﬂ-’lsulIJ[in:-n:imnmutritalIj.-'h].rli[raTingiTﬂgulnsT Na25203 solution,

’ E:;l:imnli»::.nnﬂ-‘:::-!+h}-|i|ratingi1w'rthl=£2ﬂr2t_]'}un':ng Diphenylamine as an internal mdicator,

*  Estimaticnofiium h-:mrwmtrnl'm}'ml|izauinn|nMm!ar'saa]ahynuati.ugmth Khint+

3. Melting point and Boiling point {(Any two organic compounds)

4.Calibration of burette,Pipette and measuring flask

Unit2: Inorganic Salts Teaching Hours: 60 (Weighiage 50%)

semi micro-Analysis: -(Minimum TEN) : -
*  Cation analysis: separation and identification of ions from group 1. II.\ EI!Iv.A. IE_I-II_ . 1'.:—.'"._. VR,
Amon analysis like CI, Br, I'. NO1, MOy, 506 S0h% 8% 00 Crlda—( Water Soluble and

insoluble). : 2 W




Semester End Evaluation

Reference books:
WVogel, Arthur I: A Test book of Quantitative Inorganic Anal

It consists of

3th Ed. The English Language Book Socicty of Longman

Willard, HobertH, et al: Instrum entalM:tilmdsannal}-'s 15, 7thEd, Wardsworth

Belmont, California, LSA, 1988
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*CCE: Continuous and Comprehensive  Evaluation:
Muizees/Surprise Tests,
*SEE:

Assignments /Seminors/ Presentations

¥sis (Rev. by GH Jeffery and others)

Publishing Com pany,

*  Christian, Gary D; Analytical Chemistry, i Ed.NewYork-Tohn Willy, 2004,
* Harris, Daniel C,Quantitative Chemical Analysis, 3 Edition, W.H.Freemanand Company, New
York, 2001,
Suggested Books:
* Khopkar, S, M. Basic Concepts of Analytical Chemistry New Age, Intemational Publisher, 2009,
*  Koops, Westand Holler. Fundamentals of Analytical Chemistry, &thEdition, Sauders College
Publishing, New York, 199]
|_CG Course Dutcomes PO PSOg Cognitive Knowledge Class
level Calegory Sesxion
Recall and idendify various laboratory glassware, thelr POL PEOL, | R C 10
CO1 | uses, and procedures for calibration of burcite, pipere, PS02
and measuring Mask,
Expluin the principles and chemical reactions involved | P01, PO2, R, L = 0
CO2 | in volumerrie titrations, meliing point and boiling FLOZ
point determinations, and semi-micro anlysis of
inorganic sales,
Perform  wolumetric  titrations o determine the | POI, P02, L, Ap I el
CO3 | concenration and peiventage composition of different PSO2
mixtures such as WNaOH & Mo U0y, NalC0.&
MNa:COy, and others, with precision and Accuracy,
Analyze titration data to caleulate normality, molarity, | POI, PO2. AnE [ 20 |
COd | granvliter concemrations, and water of crystallization | POA, PROI,
in sals; inerpeet melting and hoiling point data of P50z
OFEATIC Compounds. .
[dentify casions and anions present in inorganic sak | POI, pO3, AnE P b1
COS | mixtures theough semi-micro qualitative analysis Pﬂiﬂ;ﬁm_
Perform  experiments  involving  volumetric  mnd PO1. POG, An, E P a0
CO6 | qualitotive analvsis of mixtures, calibratdons, and P502
| phyvsical property deferminations o solve coanplex
_analvfical problems. - = =
Total bowr of lnstruciion
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Mapping of COs with POs and PS0s
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3: High, 2: Medium, 1: Low
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Physics Semester | - Major Course
P C i =

COURSE OUTCOMES:

* COL: Explain the principles of LASER eperation, including spontancous and stimulated emission,
population inversion, and laser components.

* COZ: Apply the concepts of acoustics to evaluate the design requirements of auditoriums and
analyze reverberation using Sabine's formula.

*  C03: Demonstrate the generation and detection techniques of ultrasonic waves and interpret their
applications in industrial and underwater systems like SONAR.

*  CO4: Analyze the performance parameters of rectifier circuity (Half-wave, Full-wave, Bridge) and
various filters based on output characteristics angd efficiency.

* CO3: Compare the electrical and physical properties of conductors, semiconductors, insulators, and
superconductors, including high-Te superconductors,

* CO6: Evaluate the technological applications of superconductors such as Maglev trains and
SQUIDs, assessing their teasibility and benefits in real-world contexts,

TEACHING AND EVAL UATION SCHEME:

Teaching Examination Scheme
Course Code Course Title _____Ej:i:.emu Credits 3 Max Marks Total
Theory : Hrs. . : Marks
Per Week CCE SEE
P 205- Basic Physics-1
{_EM e Eﬁmﬁiﬁ 4 4 25 50 f 50 100

Unii 1: Fundamentals of LASER Teaching Hours: 15 (Weightage 255%,)
Introduction and characteristies of Laser, attenyation of Light in Optical Medium, Thermal edquilibrium,
Interaction of light with matter- Absorption, Spontaneous Emission, Stimulated Emission, Light
Amplification- two Conditions for Stimulated Emission, Population inversion, Metastable states,
Components of Laser: Active medium, Pumping-Three level and four level, Optical Resonant Cavity,
Types of Lasers- Ruby Laser, Nd-YAG Lascr, He-Ne Laser, PN junction Laser, Applications, related
Problems

Unit 2; Acoustie & Ultrasonic Teaching Hours: 15 (Weightage 25%,) _
Classification of Sound, Characteristics of Musical Sound, Acoustics nfhuﬂdings,l loudness and intensity
of sound, reverberation time and Sabine’s Formula, measurement of ‘ahsun:ltmn coefficient, Sound
Abscrbing Materials, Principles to be observed in the Acoustical Design of an Aunditorium, related
Problems ‘ _ .
Introduction, Classification of Ultrasonic Waves, Properties ufUltrasumF "ﬁ{aws, Generation of Ultrasonic
Waves: Piczoelectric oscillator & Magnetostriction oscillator, deterrn:natupn of wav:!mgth:wlnﬂlty of
ultrasound in liquid, Applications of Ultrasonic, SONAR & determination of depth of Seca, related
Problems

Unit-3 Rectifier and Filter Circuits Teaching Hours: ulfwmmmzm}
i lues, Efficiency, Ripple factor,

The Half Wave Rectifier - Output Voltage, Output Cusrent, RMS va _ .

Rﬂ;uiail.ﬂn. Ihe Full Wave Rectifier - Output Voltage, Output Current, RMS values, Efficiency, Ripple

factor, Regulation, The Bridge Rectifier. The Inductor filter, The Capacitor filter, The Choke input filter,
C-L-C Filter, related Problems




Unit-4 Suuegnductivig

Introduction; Metals, Insulators, Semiconducto

superconductors,

Problems

rs& Superconductivity,
Properties of Superconducting Materials, Types of supercenductors (T
Applications of Superconductors: Maglev,

KADI SARVA VISHWAVIDYALAYA

Teaching Hours: 15 (Weightage 25%%)

Superconductivity, General
¥pe-1 and Type-II),High T
SQUID, and other applications, related

OCE: Continnous and Comprehensive Evaluation: It consists

*SEE: Semester End Evaluation

Reference Books

1) A textbook of Optics - N Subra

hmanyam, Brij Lal& MN. Avadhanulu, S,Chand, New Delhj

2) Basics of LASER Physics — by Karl F. Renk, Springer Publication
3) Engineering Physics — V. Rajendran, Tata McGraw-Hill Publishing Company Lid, New Delhi
4) Engineering Physics, G, Vijayakumari, Vikas Publication House Pyt Ltd., New Delhi.
3) Modern Engineering Physics; A.S. Vasudeva, 8. Chand, New Delhi
6) Basic Electronics by B, L, Theraja, §.Chand, New Delhi
7) Principals of Electronics — by V K Mehta & Rohit Mehta, 8, Chand, New Delh;
CL KC
ﬁﬂ Course Outcomes (COs) pmg Cognitive | Knowledge S-‘e:::iﬁl
ki level | Category
Explain the principles of LASER operation, POL PO2
CO1 | including spontaneous and stimulated emission, PO7 ’Psﬂi LI i 11
population inversion, and laser components. :
Apply the concepts of acoustics to evaluate the ;DD;’ ::g;:'
€02 | design requirements of auditoriums and analyze PDB, POY. Ap P 9
reverberation using Sabine's formula. PSO] PSE:Z
Demonstrate the generation and detection Eg;' aﬁ:
coa tecimques ufult:msumc Waves and interpret their P'D‘?: PO9, Ap P 12
applications in industrial and underwater systems PO10, PSO1,
i.'ikl: SﬂNﬁR PEO2
Analyze the performance parameters of rectifier FO1, PO2,
: circuits (HalF-wave, Pull-wave, Bridge) and various PO3, PO4, An p g
Co4 filters based on output characteristics and POG, PO7,
efficiency. . . PSO1, PSO2
Compare the electrical and physical properties of POI1, PO,
conductors, semiconductors, insulators, and POM, POG, An C 11
cos superconductors, including high-Te P3O, PSO2
erconductors. i =
iz Euv'hm the technological applications of PO1, POZ2,
e | Superconductors such as Maglev trains and : PO3, PDS{; E C/P 9
CO8 | 5QUIDS, sssessing their feasibility and banefits in Po7.z01,
real-world contexts. ; Tuotal hour of Instruction il
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Mapping of Cos with Pos & PSOs

POs PSOs
p 1 2 3 4 5 & 7 10 1 2

COl 3 3 3 3
SER 8] =] 5 gal g - B
Co3| 3 3 3 3 3 2 3 ]
| CO4| 3| 3] 3| 2 3| 3 3| 3
C05|) 3 3 2 E] 3 3
LCO6| 3| 3 [ 3 2 3 2] 3| 3

S:Eigh,I:Mﬁdium,l:an
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Physics Semester I - Major Course

fmmw._l
COURSE OUTCOMES:

* COL: Operate precision instruments like vernjer caliper, screw gauge, and travelling microscope to
measure linear dimensions with accuracy and record observational datg,

* C0Z: Calibrate and use optical instruments such as spectrometer and diffraction grating to determine
wavclengths and angular devistions accurately,

* CO3: Analyze the rectification performance of PN junction diodes in different filter configurations by
measuring output and calculating voltage regulation,

* CO4: Determine resistance using colour coding and measure various electrical quantities using digital
Multimeter with consideration of error analysis,

* C05: Construct and interpret graphs for experimental data (e.g., strai ght line, resonance curve),
including slope and intercept evaluation, to understand physical relationships,

* CO6: Calculate absolute and relatjve emrors and evaluate the reliability of experimental results through
statistical and comparative methods,

TEACHING AND EVALUATION SCHEME-

Teaching | Examination Scheme :
CourseCode | CourseTige [ Doheme | .- Max Marks Total
g Ay Practical Hrs, CCE SEE Marks
Per Week . 3
PHM206-1C I’h:.'n:s_P[rli:l:lul 8 4 5 50 50 100
[ Unit-1 (Weightage :50%,)

1) Measurements of length / diameter for different peometrical shapes using Vernier caliper.
Z) Measurements of length /diameter / thickness using screw gauge,

3} Measurement of distance between two lines fslits using travelling microscope.

4) Calibration of Spectrometer for Paralje] rays using Schuster's Method.

5} Measurement of angle of minimum deviation for a given Prism using Spectrometer.,

6) Estimation of the value of resistance using color code

7) Graph Plotting: Experimental, Strai ght Line with intercept, Resonance Curve etc,

Unit-T (Welghtuge :509)

1} Measurement of various electrical quantities using Digital Multimeter

2) Absolate and relative errors calculation

1) Study of Transformer, ! !

4} P-N Junction diods as Half Wave Rectifier (i) Without filter (i) With Series inductor Filter (iii)
With Shunt Capacitor Filter, Calculation of percentage of n:g_ul_latmn. o :

3) P-N Junction diode as Full Wave Rectifier (i) Without filter (11) With Series inductor Filter
{iii)With Shunt Capacitar Filter. Caleulation of percentage of regulation.

6) To determine the wavelength of a given laser source using diffraction grating. .

7) To determine wavelength of bright lines of mercury light using diffraction grating.




*SEE: Semester End Evaluation
Note:

1} New Experiments can be introduced A

2) Hands-on / Project Model etc, will

Principal of the institute,

carried out additionally for the enhancement of related skills

ND / OR replaced as per need by the permission of the Head /

co CL KC
N, Course Outcomes {COs) Mapped Cognitive | Knowledge Class
POs/PSO; | 987 0 Categ B | Bession
e ] “
Operate precision instruments like vernier caliper, POL, PO2, *
€O | 5CreW gauge, and travelling microscope to measure PO3, POS,
linear dimensions with accuracy and record PO7, PSO1, 4 k 24
observational data. PSO2
Calibrate and use optical instruments such as POl Foz,
CO2 | spectrometer and diffraction grating to determine £000 EUG, A
i PO7, PSOI P : 2
wavelengths and angular deviations accurately. P;.:‘ or
fﬂma.l;.-'zc li:.m rectification performance of P PO1, PO2,
co3 | Moction diedes in different filter configurations by | PO3, PO4,
mc:asuajng output and calculating voltage POG, PO7T, An F 20
regulation. PSOI1, PSO2
Determine resistance using colour coding and Fol, po2,
CO4 | measure various electrical quantities using digital $L13, POS, Ap P 20
Multimeter with consideration of error analysis, FG;'SFUSED] ?
Eﬂunstt:? ;J:.tdi mm graphs for experimental data FO1, PO2,
&L, straight line, resonance curve), including slope | PO3, POM, :
COIN et inbein ot mbsstion, 1o tnders physical PO, POS, | AT o =8
relationships, PS01, PSO2
Caleulate absolute and relative errors and evaluate g' ﬁgi’
CO6 | the relisbility of experimental results through FEhElF'D?' E P 20
statistical and comparative methods. PS0I1, PSO2
Total hour of Instruction 120
Mapping of Cos with Pos & PS0s
POs PS0s
COs — 7 2] 3| 4l S| 6| 7| 8|l 9| 10| 1] 2
col| s| 3| 3 3| 3 i
ooz 3| 3 [ 3 3| 3 dufid
eos| s| a] 3| 2 3| 3 ]
co4| 3| 3| 3 i R
CO5 3 3 3 ) 2 3 3 3
cos| a 3 3 2 3 z 2 2

3:High,2:Medium,1:Low
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Mathematics Semester | Major Course

1L tarvy Calew

Course Outcomes:
* COI: Define types of matrices and perform basic operations including symmetric, skew-symmetric,

Hermitian, and Skew-Hermitian mafrices.

* €O Determine the rank and inverse of matrices using row-reduced echefon form and test for linear
dependence and independence of rows and calumns

* CO3: Solve homogeneous and non-homageneous systems of linear equations and calculate eigenvalues and
elgenveciors,

*  COd: Analyze the properties of eigen values, including algebraic and geometric multiplicities, and apply the
Cayley-Hamilton theorem to ve rify matrix equations,

* COS: Apply successive differentiation, Leibnitz’s theorem, and Taylor and Maclaurin serjes 1o expand
algebraic and wigonometric funciions,

* CO6: Compute partial derivatives, Jacobians, and apply  Euler's  theorem 1o multi-variable
functions; determine maxima. minima, and points of inflection with accurate steps in theoretical and practical

SCCHATIOS,

TEACHING AND EVALUATION SCHEME:

Teaching Examination Scheme |

Course Cade Course Title '3_';:'“”' Max Marks Taotal

eory | Credits
Per WEI: Hrs. e SER Marks
Elementary Calculus

MTM207-1C ind 4 4 |25 |50 |0 100
Matrices , .
Unit 1 Matrices ' Teaching Hours:13

Introduction of matrices, Different tvpes of matrices, Operations on matrices, Symmetric and skew-
symmetric matrices, Hermitian and Skew-Hermitian matrices, Lincar dependence and independence of row
and column matrices, Row rank, Column rank and rank of matrix, Row reduced Echelon form of & mateix
and matrix Inversion using it.

(Unit 2 Eigen values and Eigen vectors ' Teaching Hours: 15

System of homogeneous linear equations, Svstem of non-homogeneous linear equations, Eigen wvalues

and Eigenvectors, Nature of Eigen values of special types of matrices, Algebraic and Geometric multipliciry

|n_’r‘I:‘.ig¢n values, Cayley Hamilton theorem.

X
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[ TUnit 3 Successive Differentiation Teaclling Hours: 15
Revision of Differentiation, Successive derivatives, Some standard results for nth derivatives, Leibnitz’s theorem

and its examples, Cauchy’s Mean Value Theorem, Tavlor's Theorem. McLaurin's serics and its
examples, Expansion of  power series of sin x. cos X, e

~ Unitd Partial Dilferentiation Teaching Hours: 13

Limit, Continuity. Tvpes of discontinuity, Partial derivatives. Partial derivatives of higher order. Homogenous

function, Euler's theorem on homogenous function, Jacobian, Point of Inflection, Maxima and Minima,

*CCE: Continsuus and Comprehensive Evaluation: Tt consisis ol Assipnments Seminars/ Precemlationg MQuizresSumpiise Tesrs
*SEE: Semester End Evalugtion

Reference Bools:

I. Differential Calculus, Shanti Maravan, 8. Chand Publishing.

2. Linear Algebra and Vector Calculus, Ravish | Singh. Mukul Bhatt, Mc Graw Hill Education {India)
Frivate Limited.

Calculus, Dr. R. C. Shah, Books India Publication.

Mathematical Analysis, S. C. Malik and Savita Armora, New Age International (P) Limited,

A Textbook of Matrices, Shanti Naravan, 8. Chand.

e R
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co |

y Cognitive Knowledge | Class
| Course Outcome POs / PSOs level Gy I| Rt
|| Define types of matrices and perform !

CO1 | basic operations including symmetric, FOL, P02, PO3, R UE .
skew-symmetric, Hermitian, and Skew- PSO1,PS0O2 U, R 5
Hermitian matrices,
Determine the rank and inverse of PO1, PO2, PO3
CO2 | Matrices  using row-reduced  echelon POG, PSOL. U, Ap, E C.p 9
| form and test for linear dependence and PEOT &5 2
independence of rows and columns,
Solve homogeneous  and non- | por. poz PO3
CO3 | homogeneous  systems  of  Jipear Pt;lﬁ 'I".";ﬂl * AD.E C. P 4
equations and calculate eigenvalues and P:ﬁﬂl 4 = %
_eigenvectors,
Analyze the properties of eigenvalues,
including  algebraic  and geometric | PO1, PO2, PO3,
CO4 | multiplicities, and apply the Cayley- PO4, PO, An, Ap, E C.P i
Hamilton theorem 1 verify matrix | PSO1, PS0O2
equations,
Apply | Successive dEﬂi:mutintinm POL, PO2, PO3,
cos | Lebnite’s  theorem.  and Tavlor and PO6, PSOI, U, Ap, E C,p 15
Maclaurin series to expand algebraic and PSO2 e
trigonomerric functions,
Compute partial derivatives, Jacobians,
and  apply  Euler's  theorem | pog PO2, PO3
Cog | Multivarizhle  functions;  determine PO4. POG. | ABE, C C.p 5
maximd,  minima.  and  paints  of PSO1, PSO2 ; : ]
inflection  with  accurate steps  in j
| theoretical and practical scenarios, |
Tatal hours of instruction | &0
Mapping of COs with POs & PSOs
Co PO 5.
1 - 4 5 b 7 8 9 10 O
con 3 3 3 0 0 0 0 0 0 0 3 3
cor | 3 3 3 0 0 3 0 i 0 [ 3 3
CO3 3 3 3 1} i} 3 0 0 i} 0 3 | 3
cos | 3 i 3 2 i 3 0 0 0 0 i 3
cos | 3 | 3 e E 0 | o 0 0 - :
cos | 3 | 3 3 | 2 P 3 el 2 .

3:High,1:hf_ledium, 1:Low

o=




KADI SARVA VISHWAVIDYALAYA

Mathematics Semester [ Major Course

1] ion i

Course Outcomes:
« COL: Explore the properties of Hermitian, Skew-Hermitian matrices, and assess linear dependence and

independence of matrix rows and columns with correct classification and verification,

* CO2: Compute the rank of matrices using standard methods and row-reduced echelon form, and determine
matrix inverse where applicable,

* CO3: Solve systems of homogeneous and non-homogeneous linear equations and analyze solutions with
clear interpretation.

* CO4Find cigen values and eigenvectors of matrices, analyze their nature, and verify Cayley-Hamilton
theorem to compute matrix in VESE,

*  CO3: Find n" derivatives of functions using successive differentiation and apply Leibnitz's theorem to both
standard and parametric forms,

* CO6: Evaluate partial derivatives of various arders, determine maxima, minima, and paints of inflection. and

perform coordinate transformations,

TEACHING AND EVALUATION SCHEME:

|_ : Teaching Examination Scheme
Conrse Code Course Title %—h% Max Marks Total
clic i
erWeek | | B (ccp  lspp  Marks
3 Application of Caleul
MTM208-1C mﬂ:f:dl?\gul:ﬁtgc - 3 | % 3 = 30 100
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| Unit-1; Application of Matrices Teaching Hours:60 |
l. Explore properties of 3 Hermitian and Skew-Hermitian Matrices and provide examples illustrating the concepts,

2. Explore the Linear dependence and independence of row and column of matrices and provide examples
tHustrating the concepis.

3. Find rank of a Matrix by means of examples.
4. By means of Row Reduction Echelon Form find the rank and inverse of matrices and other related examples
3. Find solution of system of homogeneous linear equations.

. Find solution of system of Non-Homogeneous linear equations.
7. Tofind Eigen values and Eigen vectors of a given matrix and nature of Eigen values,
8

Verify Caley Hamilton theorem and find inverse of matrices through this.

Unit-2 Application of Caleulus Teaching Hours:60
L. Finding the n" derivative of various functions. Solve examples to illustrate the application of successive
differentiation in finding higher-order derivatives,
2. Apply Leibnitz's theotem for successive differentiation,
- Apply Leibnitz's theorem for successive differentiation for parametric equations,
- Examples based on partial derivatives at given point,
- Examples based on partial derivatives for higher order,

3
4
5
6. To find maxima and minima of given fanction,
7. Ta find paint of inflection of given function,

8

- Cartesian, Polar, Spherical and Cylindrical coordinate syvstem and their transformation

“SEE: Semester Fnd Evalustion
Reference Books:

1. Differemtial Calculys, Shanti Narayan. S.Chand Publishing.
£, Linear Algebra and Vector Calculus. Ravish R, Singh, Mukul Bhatt, Mec Graw Hill Education (India)

Private Limited
3. Caleulus, Dr. R. C. Shah, Books India Publication.
4. Mathematical Analysis, S C Malik and Savita Arrora, New Age International (P) Limited.

3. A Texthook of Matrices, Shanti Narayan,§ Chand.

X
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|
Knowledge

Co | Course Outcome POs / PSOs Cognitive Class
level category | session
£ |E?{p|fu-rc the properiies of Herrmitian,
Skew-Hermitian matrices, and assess Pﬂl,PﬂLPﬂJ,
CO1 | linear dependence and independence of |  POG,PSO1, | R,U,Ap,E C,P 20
malrix rows and columns with comect PS502
| classification and verification.
Compute the rank of matrices using
|51.iu1dard methods  and  row-reduced POL, PO, PO3, U. Ap. E C.p 20
|::::hclun form, and determine matrix P06, PSOT Al :
inverse where applicable.
| Salve systems of _hum.ugen:c:u:s and non- POL, P02, POS3,
homogeneous  linear equations  and POG, PSO1 A SiLF C.p 20
| analyze solutions with clear F’Sﬂl . Py A, .
_! inlerprcmtim_'l. =
it e e e | 207 s pe
04 Cavlev-Hamilton theorem i compute P04, Pos, AR Sk =
| i PSO1, PSO2
Matrey inverse.
Find n™ derivatives of functions using
successive  differentiation  and apply | PO1, PO2, PO3, .
cos | Leibnitz"s theorem to both standard and P06, PSO1 B U, 4p GP 2
B | parametric forms.
|i".'|.-'ulu;1t|: partial derivatives of variogs
: : i PO1, PO2, PO3,
5 arders, determine maxima, mimima, and -
Eln ! poimts  of inflection, and perform PGIE*SEZDL U, Ap, E GP 20
| coordinate (ransformations,
Total hours of instruction 120
Mapping of COs with POs & PSOs
[ o PO PSO
1 2 3 4 5 & 7 b 9 10 1 2
o1 | 3 3 i 0 0 3 L 0 L M 2 .
o2 3 3 3 0 0 3 0 0 i i) i | 0
coa |3 3 ! 1] ] 3 ] a _'L'l ﬂ'___ £ | 3
el | i ) | 0 3 0 0 | o L 3 i
L 0 A 0 S ) 0 [ O O ! S

3:High, 2:Medium, 1:Low
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Microbiology Semester 1 Minor Course

MBE201-1C - Basics of Microbiology
COURSE OUTCOMES:

* COI: Understand the core concept and scope of microbiology, distribution of ICTOOrganisms in
natiire,

* CO2: Describe general characteristics of major groups of microorganisms,

CO3: Nhustrate the morphology of the bacterial cell.

CO4: Understand and apply basic knowledge of instruments in the microbiology laboratory,

CO35: Develop skills in preparation of standard solutions, preparation and cleaning of glassware
and sterilization,

CO6: Analvze bacterial shapes through permanent slides and Examine bacterial morphology by
different staining technigues.

-

TEACHING AND EVALUATION SCHEME:

Enlu-se'_ﬂnda Course Title Credit Teaching Scheme (Hrs. Per Week)
t Theory Practical
MBE20-1C Basics of 4 2 4
Microbiology
3 Examination Scheme |
Theory Practical Total Marks
Max Marks Max Marks
e ji leer SEE | Hm oo SEE
2 25 25 15 25 25 ) 100
Unit 1: The Microbial World 'l'em:hiﬁg Hours: 15 { Weightage 25%,) |

¥ Introduction: Microbes in our lives

* Major Groups of Microorganism (Introduction and General Characteristics)
* Prokaryotic microbes: Eubacteria and Archaebacteria
* Eukaryotic microbes: Fungi (Y easts & Moulds), Protozoa, Alpae
* Accllular microbes: Viruses

# Distribution of Microorganisms in Natre

* An overview of Scope of Microbiology

i
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Unit-2 : Morphology of Bacteria Teaching Hours: 15( Weightage 25%) |
# Morphology of Bacteria
* Size, shape and arrangement of bacterial cells.
= Structures external to cell wall -Flagella, pill, capsule, sheath and prosthecoe,
* Structures internal to cell wall-Ceil membrane, nuclearmaterial, cell wall {Protoplast and
spheroplast), spores, cytoplasmic inclusions, magnetosomes and plasmids,
# Microscopy: Bright ficld, Dark field, Phase contrast, Fluorescent and Electron microscopy,
Practical’s: Teaching Hours: 60( Weightage 50%) |
L. To study the principle and applications of important instruments used in microbivlogy laboratory
* DBiological Safety Cabinets
*  Aumtoclave,
*  Incuhator
*  BOD Incubator
*  Hot Air Oven
Light Microscope
* pH Moeter
* Colony counter
* Rotary Shaker
*  Centrifuge

Z. Preparation of Standard Solutions (Molar Solution, Molal Solution, Normal Solution)
3. Preparation and Cleaning of Glass-wares in Microbioiogy Laboratory
4. Sterilization in Microbiology Laboratory
5. Study of different shapes of bacteria using permanent slides
6. Staining technigues-Monochrome staining, Negative stainin g
7. Differential Staining— Gram Staining
*CCE: Coutinuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations
/Quizzes/Surprise Tests.
*SEE: Semester End Evaluation
Reference Books
1. Mir:mhiulogy- Pelczar MI, Chan ECS and Krieg NR.,5" edition. McGraw Hill Book Company,
USA.
2. Experimental Microbiology- Patel R.J, and Pate R.K., Valume I and II, 9"Edition, Aditya Publisher,
India.
Suggested Reference Books N
1. General Microbiology- Stanier RY, Ingraham JL, Wheelis ML, and Painter PR., 5" edition,

McMillan, .
2. Brock Biology of Microorganisms- Michael Madigan, John Martinke, David Stahl, David P Clark.
I4th edition, Pearson International Edition, UK.

pe
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CL
Course Onteome POS/PSOs | Cognitiy | noWledge | Class -|
ek Category | Session
CO1 | Understand the core concept and scope of | POIPOZ, | UR C 6
microbiology, distribution of Ps0]
MiCToorganisms in nature.
'CO2 | Describe general characteristics of major POLPOZ | UR c 9
groups of microorganisms, P&
CO3 [ Tlustrate the morphology of fhe bacterial PO1,POZ, | U,F, C.P 5
cell. PS01, PROZ Ap
€04 | Understand and apply basic knowledge of | PO, POZ, | UK C, P 0
instroments  in  the microbiology PEOI, PSO2 Ap
laboratory.
| CO5 | Develop skills in preparation of standard POL,PO2, | U.R, C,P 5
solutions, preparation  and cleaning of PO3, PO4 | Ap,Cr
glassware and sterilization. PO%, PSO1,
PSO2
COG | Analyze  bacterial shapes through | POL. PO2, | U, Ap, C,P 25
permanent slides and Examine bacterial P03, P08, An, E
morphology by  different staining PSQ1, PS0O2
techniques, _
Total hours of Instructian |' 00
Mapping of COs with POs & PSOs
Cco PO PSOs |
1 2 3 4 5 [ ¥ ] 9 10 i 2
Co1 3 3 3
co2 3 3 3
CO3 |3 [ 3 3 |3
Co4 |3 | 3 -
COs 3 3 3 1 3 3 i
Civ 3 3 3 3 3 3

3: High, 2: Medium, 1: Low

i
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| Chemistry Semester [ Minor Course
|| CHE202-1C —BASICS OF CHEMISTRY - |

| Course Outcomes:

*  COl: Explain the concepis of bonding theories {(VBT, VSEPR, MOT), hybridization, molecular shapes, and
periodic properties of s- and p-Mock elemenis along with their COMpsoLmds.

* C02: Explain intramolecular interactions, electronic effects and he types of reaction intermediates.

* QO3 Describe the mechanisms of substitution, addition, and elimination reactions, and explain the hgsic
concept of aromaticity in organic chemistry,

¢ CO4; Mdentify and describe (e use, handling, and maintenance of common laboratory glassware and
equipment used in chemical analysis.

= CO35: Perform volumetric titrations of single and mixed solutions to determine the concentration and
compaosition of chemical species,

*  COf: Determine the melting and boiling points of arganic compounds and calibration of liboratory glassware.

> 78 _.::L £ : e el e e ’Eéuf.lnﬂﬂnhm':f' )
Courte Code | GourseTite~~— Theoryhes | Praciealh Sreds
B e e
| CHE202-1C | Busies of Chemistry-I S . 4 4
}‘ Z Examination Scheme
Theory Practical Total Marks
Max Marks : Max Marks
l i CCE seg. | Hm| eop SEE 1
Lo 25 25 25 25 25 100
Contents:
Unit 1 : Chemical Bonding Teaching Hours; I3 {Weightage 25%,

*  Valence hond theory, its application and limitation of VRT Directional characteristics of cuvulcnj
bond * Types of hybridization and shape of simple inorganic molecules (BeCl2, BCI3, CH4, PCI5
sF6)» VS.EPR. theory for NH3, H20. PF4- M.O. Theory-Energy level diagram fior i:ummmclcus{
diatomic molecules (N2 and O2)and hetero diatomic moleeule {(CO, HF. HCI and NUY, Bond strength,
Bond energy, Fajan's rule, polarization power, Dipole moment, Electrancgativity.,

| * 5and p-block elements- Perjodicit Y.properties, diagonal relationship, salicnt features of hydrides, oxides,

hydroxides, carbonates, sulphates

Unit 2: Structure Properties and Reaction Mechanism Teaching Hours: 15 (Weightage 25%)

" In1|'arnulecuEa|'I'nrumi{H,ﬂlmgunhnnding.&ipulu-dtpnI.;fm.:mu[inn_".-fm..j.;;-wnu]g |1,r.,;¢f] +. j-'_|1_-|_-||-.|_||-|-||_~r?¢_-
effect = Inductive effect » Resonance effect {draw  resonating sl.ruul::t::a ol N.m'u.]:n:n.:um:,l
Chlorobenzene, Phenoxide ion. Aniliniumion, Acciate ion) » Hyperconjugation {o.p-directing group
and their effect, Stability of Carboniumion, Carbanions and Free radicals) ;

*  Types of reaction intermediates, r-'issiu!-u of n‘:c:._-'-.-'man! bond Fw:‘:h._m If“?:fhn”?:- “;:m!:.:llﬁ.,::-u::;;,:
intermediates) Types of reagemts, = Types of organic |'1:l-jl;_'lll.‘.lrl 1f.a:h mechanism. i
reactions (Mucleophilic & Electrophilic) » Addition reactions {(Nucleophilic & Electrophilic)

Elimination reactions (E1 & F2). Basics of A romaticity

_ \GeppBe 2|
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Unit 3 : Chemistry Practical’s

2. Volumetric titration (MINIMTUMS)
* To determine the strength of NaOH and
NazCOsand to find out their percentage comp

NeaxCOzand 1o find out their percentage comp

4. Calibration of burette, Pipette and measuring

I Introductory Knowledge of Laboratory Glassware

*  To determine the strength of NaHCOsand Na:COspresent in the solution mixture of NaHCO: &

3. Melting point and Boiling point{Any two u:urgﬂni:: compounds)

Teaching Hours: 60 (Weightage 5094

NaxCOspresent in the solution mixture of NaOH &
asition,

DEilion.

flask

FCCE: Continuous  and Comprehensive Evaluation: [t consists of Assignments /Seminars/ Presentations

MizzesSurprise Tests,
*SEE: Semester End Evaluation

Reference books:
= ‘Conciseln erganicChemistry'].D.Lee, Sthedn,

* Texthook of Organic Chemistry, Arun Bahal, 5. Chand,

*  Vogel, Arthur I: A Test book of Quantitative
5th Ed. The English Language Book Society o

= Willard, Hobert H.et al- Instrumental Methods of Analysis, 7thEd. Wardswarth Publishing

Company, Belmaont, California, LISA, 1988,

*  Christian, Gary D;Analvtical Chemistry.fith Ed-Nr:w"r‘::nrk-Jn::nhnwill:,'.zﬂm.

Suggested Books:

w
2001,
i ]“:hl:"pkﬂr_f‘;.r'i"[. Hﬂiilt: cum_'[:l-jh; ﬂr-""lrl-ill_'_-'lit‘ﬂl '|:-|

= Koogs,Westand Holler, Fundamentals of
Fublishing, New York. 1991,

Harris.Daniel C.Quantitative Chemical Analysis, SrdEdition, W.H.Freemanand Company, New York.

Inorganic Analysis (Rev. by GH Jeffery and others)
{ Longman

renrisiry New Age, International Publisher, 2009,

Analytical Chemistry. 6thEdition, Saudeis Callege
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Course Qutcome POs/ PSOs ' Cognitive marledge CI:.H 1
: level Category Session
CO1 | Explain the concepds of bonding theries PO, PO2, P8O U, R C 15
(VBT, VSEPR, MOTY,  hybridization,
molecular shapes, and perindic properties of
s and p-block elements along with their
Compounds,
CO2 | Explain various intramolecular interactions, | POJ, POZ, PSO U, Ap (1 q
electronic effects, reaction intermediates, and
the types and mechanizms of organic
reactions.
CO3 | Describe the mechanisms of substitution, | POL, POZ, PSO| U, Ap C [}
addition, and  elimination reactions, amd
explain the basic concept of aromaticity in
organic chemistry.
CO4 | Identify and describe the use, handling, and | POZ, PO3, PR0O2 U, R C.FP 0
maintenance of  common laboratory
Elassware and equipment used in chemical
analysis,
CO5 | Perform volumelric titrations of single and POZ, P03, PSO2 An, Ap P 30
mixed  solutions 1o determine  the
coencentration and composition of chemical
species.
CO6 | Determine the melting and boiling poims of PO, PSO2 An, Ap C: P 20
organic compounds and the calibration of
laboratory plassware,
Total hours of Enstruction y ™)
Mapping of COs with POs and PSOs
o P | P50
PO [R1 3 [RiT] PO3 PO P07 POR | PO | rOm | PRO P02
ot 3 3 ' : _
02 3 ) 2
L3 3 E] 2
[ Cid 3 3 3 = -;'
L8 3 2 3
CO 3

3: High, 2: Medium, 1: Low
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Physics Semester I - Minor Course
= 1] icg -
COURSE OUTCOMES:
* COl: Explain the principles of LASER operation, including spontaneous and stimulated emission,
population inversion, and laser components.

* COZ: Apply the concepts of acoustics to evaluate the design requirements of auditoriems and analyze
reverberation using Sabine's formula

* CO3: Demonstrate the generation and detection techniques of ultrasonic waves and interpret their
applications in industrial and underwater systems like SONAR.

* CO4: Operate precision instruments like vernicr caliper, screw gauge, and travelling microscope to
measure lincar dimensions with dccuracy and record observational data,

* CO3: Calibrate and use optical instruments such ag gpectrometer and diffraction grating to determine
wavclengths and angular deviations accurately,

*  CO6: Determine resistance using color coding and measure varlous electrical quantities using digital
Multimeter with consideration of error analysig,

TEEIHNE AND EVALUATION SCHEME:

Teaching Scheme
Course Code Course Title Theory :
Per Wepk | Practical Per| Credits
week
PHEZ03-1C Fundamentals of Physics - [ 7 4 4
B = Examination Scheme
Theory Practical Total Marks
Max Marks Max Marks i
. CCE ste | Ho [ ooy SEE
LT 25 25 25 25 25 100

Unit 1: Fundamentals of LASER Teaching Hours: 15 (Weightage 25%)

Introduction and characteristics of Laser, attenuation of Light in Optical Medium, Thermal equilibrium,
Interaction of light with matter- Absorption, Spontancous Emission, Stimulated Emission, Light
Amplification- two Conditions for Stimulated Emission, Population inuersmila, Metastable stales,
Components of Laser: Active medium, Pumping-Three level and four .JM[' Optical Resonant Cavity,
T'ypes of Lasers- Ruby Laser, Nd-YAG Laser, He-Ne Laser, PN junction Laser, Applications, related
Problems

Unit 2: Acoustic & Lltrasonic Teaching Hours: 15 Welghtape 25%)

Classification of Sound, Characteristics of Musical Sound, Acoustics of hlJ.'i.[d'II'IEE,I loudness um:l intensity
of sound, reverberation time and Sabine’s Formula, measurement of Iabcsmptmn coefficient, Sauund] e
Absorbing Materials, Principles to be observed in the Acoustical Design of an Auditorium, rela

Problema

Introduction, Classification of Ultrasonic Waves, Properties anELtmnjlu "ﬂf"a.\r:s, Generation of Uj:tra:-gun':?‘
Waves: Piezoelectric oscillator & Magnetostriction oscillator, del:nm:?a.h?n of wave Icngth-w]ﬂcr:l;t :d
uitrasound m liquid, Applications of Ultrasonic, SONAR & determination of depth of Sea,

Problems
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Teaching Hours: 30

2}

1} New Experiments can be introduced AND / OR replaced as per need by the permission of the Head

! Principal of the institute.

Hands-on / Project /Model etc. will carried out additionally for

5
Z.
3. Measurement of distance between two [i its usi i i
A5Ure nes /slits using travellin B microscope.
4. Calibration of Spectrometer for Parallel rays using Schuster’s Method., i
5. Me_uaur?m:nl: of angle of minimum deviation for o given Prism using Spectrometer.
6.  Estimation of the value of resistance using color code .
7. Graph Plotting; Experimental, Straight Line with intercept, Resonance Curve elc,
Note:

the enhancement of related skills.

*SEE: Semester End Evaluation

0 CL KC
M
N, | Course Outcomes (COs) rounn. | Cognttve Knowledge | 1t
_'E;:P[ain the principles of LASER operation, ovel Category

Co1 mcfu:lil?g spontancous and stimulated emission, POIL, PO2, U c I
Population inversion, and laser components, P07, PsO1 J
‘ﬂ‘Flf’lJ’ the concepts of acoustics to evaluate the POL, P02,

CO2 | design requirements of auditoriums and analyze | P03 POS, Ap i -
reverberation using Sabine’s formula, PO, POS,

FS01, PSO2

Demonstrate the generation and detection POL, PO2,

CO3 techniques of ultrasonic waves and interpret their PO3, POG,
applications in industrial and underwater systems | L0 PO% | Ap ce 10
like SONAR, PO10, PSOL,

PS0O2

Operate precision instruments like vernier POL. PO2
callipers, screw gauge, and travelling microscope 4 7

oA to measure linear dimensions with accuracy and :S.? Eﬁ% Ap P 40
record observational data, !
Calibrate and use optical instruments such as POL, PO2,

€05 | spectrometer and diffraction grating to determine PO3, POG, Ap P 20
wavelengths and angular deviations accurately, PO7, PSOI
Determine resistance using color coding and PO, PO2,

CO6 | measure various clectrical quantities using digital PO3, POG, Ap P 20
Multimeter with consideration of error analysis. PO7, PSOIL

Total hour of Instroction 20




Mapping of Cos with Pos & PS0s

KADI SARVA VISHWAVIDYALAYA

I_c i POs PSOs
1 2 3 4 5 (7] T 10 1 2
Co1| 3 3 i 3
coz| 3 3 3 1 3 30 1
03 3 3 3 3 3 1 3 1
co4/ 3 3 3 3 3 3
CO5| 3 3 3 3 3 3
Co6| 3 3 3 3 3 3 1

3:High,2:Medium,1:Low
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ra-=- 0

BIE204-1C BASIC OF BOTANY

COURSEOUTCOMES:

COL: Compare akaryotic, prokaryotic, eukaryotic cell structures and correlate chromosome
morphology with centromere position,

CO2: Categorize plant tissues and associate their structural adaptations with functions

C03: Evaluate the economic significance of algae and fungi

CO4: Reconstruct the life cycles of Spiragyra and Mucor via their systematic classification and
reproductive strategies,

COS:  Understand microscopic  structures  of eukarvotic

cells, plasmodesmata, and
nuelens/chromosomes

CO6: Analyze and compare plant tissue systems and cryptogam life cycles (Spirogyra, Miucor)

- Téiﬂlflg Scheme
Subject Code Suhjeet Title Credits
T;E;w Pmliml Hrs.
| PerWeek | Per Week
BTE2M-1C Basies of Botany 2 4 4
___ Examination Scheme
Tltl:‘n_:-l:}r _ Practical Total
Max Marks Max Marks Marks
Hrs, : M L
CCE | sEp | cce | sEp
2 25 25 2.5 25 f 25 100
Contents
TeachingHours: 15

Unit-1:CellBiologyand Anatomy

The Cell theory, Types of cells on the basis of Nucleus (Akaryota, Prokaryota &

Enkaryota).

Comparison of ultra-structure of typical Prokaryotic & Eukaryotic cell as well as

Plant cell and Animal cell.

Structure & function of Plasmodesmata,

Kinds of plant tissues:

b Meﬁgtematictim‘m:s:Deﬁni'r.iun,Genera'[c.hu:antcristimndt}-pcnﬁthﬁma:ﬁ::nns{Api
calmeristems, Intercalary meristems, Lateral meristems)

e Simplctissuu:Deﬁnit:'-nn,ﬂmmlchEu-actEri:tiusundtypcawimﬁmiiuns{l‘urmch}r
ma,Collenchyma and Sclerenchyma fibres),

¥ Complex tissues:Definition,Generalcharacteristicsandtypeswithfunetions(Xylem,
Philoem),

s Epide.rmaIti553_5:s:Deﬁnitinn,G&nera!ckmmieﬁs:icsmdﬂapeu(Epidenﬂs,Sm
Trichomes,Motor cells, Cystolith, Sphaeroraphides, Velamentissues, Periderm

and Lenticel)




l
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TeachingHours:15 |
UnihlBluhgyﬂqurptngama{Algae&Fu.ngi]
* General characters of Algae, Economic importance of Algae (as food, fodder and
fertilizer)
* Life history of Spirogyra with reference to Systematic position with reasons
(according to Smith), Habit, Habitat, Vegetative structure and Reproduction,
* General characters of Fungi, Economic importance of Fungi (as food and
medicine),
* Life history of Mucor with reference to Systematic position with reasons
(according to Ainsworth), Habit, Habitat, Vegetative structure and Reproduction.

lPrm‘:tica[’s: : TeachingHours:60

I

2,

3.
4.

To study the various shape of eukarvotic cells through permanent / temporary slides: Amoeba,
FParamecium, Human RBC, Nerve cell, Spirogyra and Onion leaf scale,
To study the Structure of Plasmodesmata through permanent / temporary slide from Date Palm
seed,
To study the ultra-structure of Nucleus and Chromosomes through micrographs /charis,
To study the Life history of Spiragyra through:
Mountings - Thallus and Reproductive structure
Permanent Slides of - Thallus and Reproductive structure
To study the Life history of Mucor through:
Specimen - Bread / Roti with Mucor
Mountings - Mycelium and Asexual and sexual Reproductive structures
Permanent Slides of — Myeelium, Asexual and sexual Reproductive structures
To study the various types of Simple (parenchyma, collenchyma and sclerenchyma) and
Complex tissues (thickenings in vessels / tracheids and sieve tube) from Sunflower and
Cucurbita stems (T8, and L.8.) through fresh and permanent preparations.
To study the Epidermal tissue system through permanent { temporary slides:
*  Uniseriate epidermis (Sunflower leaf) and Multiseriate epidermis (Banyan / Nerium |caf),
» Stomata structurce (Dicot- Hibiseus and Monocot-Maize),
¥ Trichomes [Unicellular-stellate (Abutilon), Multicellular-unbranched (Tridar) & branched
(Withaniay, Glandular { Datira)].
Motor cells in Maize leaf.
Cystolith in Banyan leaf,
Sphaeroraphides in Nerium leaf,
Welamen tissue in acrial root of Orchid.
#  Permanent slides of Periderm and Lenticel structure- Finospora

Yv¥Y Yy

i i i i i Presentations
*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presen

fQuizzes/Surprise Tests,
*SEE: Semester End Evaluation




Reference Books:
Cell Biology Author- C. B, Powar
Plant Anatomy Author- B, P, Pandey

Botany for degree students Algae Author- B. R. Vashishts
Botany for degree students Fungi Author- B. R. Vashishts

SUGGESTED BOOKS:

College Botany Vol-1 Authors-

College Botany Vol-1 Authars- Ganguli and Kar

-

Das, Dutta and Ganguli

I{ADISARVAVISHWAUIDYALA?A

Course Quicome POs/PSOs |COENitive| Knowledge | Cluss
- Level | Category | Session
Compare akaryotic, prokaryotic, eukaryotic cel] | POL POZ.
CO1 | suctures and correlate chromosome morphology e | vl e | ;
E L] ¥
NEMMNEre position., PSOL,
: PO, PO2
cos | Cegorize plant tssues and associate their PO3, PO4.
structural adaptations with finetions Po6, pop: | UsAn F,.C 10
L P50, PSO2
POI, POZ,
: PO3, PO4,
Evaluate the economic significance of algae and | pos. pog
CO3 T v " 1
ﬁ.l]'lgl P{'}F‘ PDE'. . Ev ":l P £
POI;
= PSO1, P302
|
Reconstruct the 1ife cycles of Spirogyra and E;' E:
CO4 | Mucor via their systematic classification and POS,PO7, | A,C Fp 10
reproductive strategies, POO;
PS01, PS0O2
FO1, PO2,
CO5 Understand microscopic structures of eukaryotic | PO3, PO4,
cells, plasmodesmata, and nuckus’chromosomes Pﬂgﬂ;ﬂ'.l' RU F.C 12
PSOI1, PEO2
PO1, PO,
PO3, PO4,
Analyze and compare plant tissue systems and POS, POG
: * | AE F.C,P 48
SAk cryptogam life cycles (Spirogyra, Mucor) POE, PO9, S
POLD;
FSO1, P502
Total Hours of Instructions b :l
Mapping of COs with POs and PSOs
o PO P50
PO PO2 | PO3 | PO4 | POS | PO6 | POT | POS | PO9 | POID | PSOI FS02 |
Col 3 d | | 2 | i i
[ C 3 2 ] 2 !
ﬂ g = 2 2 2 z 2 3 3 2
co4 | 3 2 | 1 i 2 1 : g
cos | 3 2 1 1 &
[Cos | 3 3 z 2 ] 3 1 I | ] 3

3: High, 2: Medium, 1: Low
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Mathematics Semester 1 Minor Course
E205-1C ipti tistics
Course QOutcomes:

* CO1: Define key measures of central tendency such as mcan, median, and mode, and compare their
properties with correct mterpretation,

* CO2: Compute arithmetic mean n discrete, continuous. and weighted data series,

* ©03: Determine median and mode for bath discrete and continuous series and interpret their meaning.

* COM: Explain the toncepts of geometric and harmonic means. and compute them accurately in individual,
combined, and weighted cases.

* COS5: Caleulate partition valyes such as quartiles, octiles, deciles, and percentifes, and relate them to
measures of central tendency with correct interpretation.

*  CO6: Compare the suitability and limitations of al| measures of central tendency in different data contexts

and select appropriate methods with justification.

TEACHING AND EVALUATION SCHEME:

| Teaching Scheme

Course Code Courrse Title Theory |

Practical Per 5
| Per Week il Credits
[ MTE205-1C Descriptive Statistics 7 4 | 4
I__ e Examination Scheme
Theory ' Practical Total Marks

| ' Max Marks Max Marks
(T sEg | Hs | oo SEE
! 2 25 25 2.5 25 25 100 =l
[ Unit 1 ; Measures of Central Tendency - [ Teaching Hours:15

Concept of central tendency, Various measures of central tendency (mean, median and mode) and their

interrelationship, Comparison and their merits and demerits,

ey i =15
Unit 2 : Measures of Central Tendency - 11 Teaching Hours:1

Genmetric mean and its computation, Harmonic mean and its computation, Partition valies—quartiles, octiles,

deciles and percentiles, Relation between partition values, Their merits and demerits.

s
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'?raﬂfmi’s Teaching Hours: 60
l. Computation of arithmetic mean in discrete series,
2. Computation of arithmetic mean in continuous series.
3. Computation of weighted arithmetic mean.
4. Lomputation of median in case of discrete serics,
3, Computation of median in case of continuoys SEries.
6. Computation of mode in case of d iserete scries.
1. Computation of mode in case of continuous series,
8. Computation of geometric mean, combined geometric mean and weighted geometric mean.
9. Computation of Harmonic mean.

|_ L, Computation of partition values— quartiles, octiles, deciles and percentiles.

|

TCCE: Continuous and Compeehensive Evaluation: Iy conaists af Assignments Seminars Fn:,n.:m-.uims;'Quin:m“ﬁurpr’ﬁe Tests.
*SEE: Semester End Evaluation

Reference Books:

L. Statistical analysis: Graphs and diagrams, Spectrum books (P) Led, New Delhi.

2. Introduction to the Practice of Statistics, Moore, 5. David: Me Cabe, P. George W.H, Freeman and
Company, NewYork.

3. Basic Statistics, Agarwal, B, L., New Age International {P) Lid,

4. Introduction to the theory of Statistics, Mood, A. M., Grey bill, F. A, Boes, 1D, C., McGraw Hill.

2. Fundamentals of Mathematical Statistics, 5. C, Gupta and V. K. Kapoor, Sultan Chand and Sons, New

Delhi.
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| : | Cognitive Knowledge | Class
co | Course outcome POs ! PSOs level eategory | session
& Define key measures of central tendency | T
. such as mean, median, and mode, and PFOIL, PO2, PO3,
LEX |cump~uﬁ: their properties with correct POG, PSO1 R, U, An e 2
interpretation, . _
Compute arithmetic mean in discrete, | PO1, PO2, PO3, . .
_CDI | continuous, and weighted data serjes. PS01,PS02 U Ap, E & Lt
|D¢l:rm|'tw median and mode for both | PO1, POZ, PO3,
CO3 | discrete and conlinuous  series  and PO6, PRO1, U, An, E C,p 14
interpret their meanin PSO2
Explain the concepts of Eeomelric and
; POL, P02, PO3
| harmonic means, and compute  them i . : .
-5 accurately in individual, combined, and POg, PSO1, Us Ap, E GF 14
: P502
| weighted cases,
Calculate  partition  values such
_ quartiles, oetiles, deciles, P01, PO2, PO3,
CO5 | percentiles, and relate them to measures PO, U, Ap, An, E C,P 17
of central tendency with  correct PRO1.PS02
|| interpretation. &
Ef:ﬁﬁ?ﬁ:r«ef: [:?f? Iqi:'.&?tr:?dtum:lnnr;zm?; PO1, P02, PO,
coe | ¥ ] ¥ PO4, PO, U, An, E C,P 18
different  data  contexts and select | PSOL, PSO2
|| appropriate methods with justification. = atagd
F= Total hours of instruction o0
Mapping of COs with POs & PSOs
| co | PO | D |
1 2 3 4 5 [ = 9 1 B e
| CO1 3 3 3 0 0 3 0 0 0 0 3 0
CO2 3 3 3 il 0 ) ] 0 1] ] 3 3
co3 | 3 3 3 0 0 3 0 0 0 0 3 3
Co4 3 i 3 0 0 3 0 0 0 0 3 3
C0s 3 3 3 (1 0 3 0 { ) 0 3 3
CUh 3 3 3 I 0 3 | 4 0 0 0 3 3

3:High, 2:Medium, 1:Low
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Microbiology Semester 1 Multidisciplinary Course

DC211-1C -Introduction to Microbial World

0 E OUTCOMES:
* COl: Describe the core concept, applicd areas and scope of microbiology, distribution of
MUCToEanisms in nature,
* LO2: Describe general characteristios of major groups of microorganists and classification
system,
CO3: Niustrate the morphology of the bacterial cell and microscopic techniques,
* CO4: Understand and apply basic knowledge of instruments in the microbiology laboratory.
* CO5: Develop skills in preparation of standard solutions, preparation and eleaning of glassware
and sterilization.
CO6; Analyze bacterial shapes through permanent slides and cxamine bacterial morphology by
different staining techniques.

TEACHING AND EVALUATION SCHEME:

Course Code Course Title Credit Teaching Scheme (Hrs. Per Week)
il e Theory Practical
MDC211-1C Introduction to 4 Z 4 |
i Microbial World [
m Examination Scheme
e 1T Ts 3 Practical Total Marks
e ; Max Marks Max Marks
il e | osep |} He CCE | SEE
i F 5 25 2.5 25 25 L0 o
Unit 1; The Microbial World Teaching Hours: 15 | Weightage 25%) B |

® Introduction: Microbes in our lives
* Introduction to major groups of microorganisms: Bacteria, Fungi, Algae, Protozoa, Viruses
* Applied areas of Microbiology.
» Distribution of Microorganisms in Nature
® An overview nf Scope of Microbiology
¥ Classification
* Bacterial nomenclature.
= Whiltaker’s classification system of prokaryotes.
* Introduction to Bergey's manual of determinative and systematic classification,

e
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Unit-2 : Morphology of Bacteria Teaching Hours: 15( Weightage 25%) |
* Morphology of Baeteria
* Size, shape and arrangement of hacterial cells.
* Structures external to cell wall- Flagella, pili, capsule, sheath and prosthecae
* Structures internal to cell wall- Cell membrane, nuclear material, cell wall (Protoplast and
Spheroplast), spores, cytoplasmic inclusions, magnetosomes and plasmids.
# Microscopy: Bright field, Dark field, Phase contrast, Fluoreseent and Electron MiCTOscopy.
Practical’s; = T'rnching-l:lnuri: 6l W:ighttke S50%)
# To study the principle and applications of important instruments used in microbiology laboratory
* Biclogical Safety Cabinets
*  Autoclave,
s Incubator
* BOD Incubator
* Hot Air Owven
= Light Microscope
* pH Mecter
*  Colony counter
= Rotary Shaker
Centrifuge
Preparation of Stendard Solutions {Molar Selution, Molal Solution, Normal Solution)
Preparation and Cleaning of Glass-wares in Microbiology Laboratory
Sterilization in Microbislogy Laboratory
Study of different shapes of bacteria using permanent slides
Staining techniques-Monochrome staining, Negative staining
Differential Staining— Gram Staining
*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations
fQuizzes/Surprise Tests.
*SEE: Semester End Evaluation

L R S S A

Reference Books
1. Microbiology- Pelczar MJ, Chan ECS and Krieg NR., 5" edition. McGraw Hill Bogk Company.
USA
2. Experimental Microbiology- Patel R.J. and Pael REK., Volume I and II, 9"Edition, Aditya

Publisher, India.

Suggested Reference Books
. General Microbiology- Stanier RY, Ingraham JI, Wheelis ML, and Painter PR, 5% edition,

McMillan. .
2. Brock Biology of Microorganisms- Michael Madigan, John Martinko, David Stahl, David P Clark.

14™ edition. Pearson International Edition, UK.

/\gﬂ
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[ CL ' N
Course Outcome POs! PS0Os Cognitive Knowledge | ~ Cass
s Category | Session
CO1 | Describe the core concept, applicd areas and | PO, PO, U,R C 6
scope  of microbiology, distribution  of PSO1
_ | microorganisms in natire,
€O2| Describe general characieristios oF mijor | POI, PO3, UR e 9
groups of microorganisms and classification PS0O1
System.
CO3/ llustrate the morphology of the bacterial cell POI, PO2, |U.R, Ap C,P 15
and microscopic technigues. PS01, P302
COd| Understand and apply basic kmowledge of PO1, PO2, . R, Ap C.Pp 20
instrumenty in the microbiology laboratory, PS0O1, PSO2
COS5| Develop skills in preparation of standard PO1, PO2, U.R, C,P 15
solutions, preparation  and cleaning of | P03, POM, Ap, Cr
glassware and sterilization. POs, PSOI1,
P02
CO6| Analyze bacterial shapes through permanent POL,POZ, PO3 | U, Ap, C.P 25
slides and Examine bacterial marphology by | PO6, PSOI, An E
different staining techniques, PS0O2
Total hours of Instruction 1]
Mapping of COs with POs & PSOs
Co PO PSOs
1 F 3 4 5 ] 7 i} 9 10 1 2
Co1| 3 3 3
Col| 3 3 3
Co3| 3 3 3 4
Co4| 3 3 g
COs| 3 3 3 1 3 3 3
COo6| 3 3 3 3 3 |3

3: High, 2: Medium, 1; Low

e




KAD#SARUAUISHWAVID?ALA\’A

ultidisciplin [i] -8 ter 1

MDC212-1C FUNDAMENTALS QF BOTANY

Course QOutcomes:

* COL Compare eukaryotic cell Structures and comelate chromosome morphology  with
centromere position.

¢ C02: Categorize plant tissues and associate their structural adaptations with functions
® CO3: Evaluate the economic significance of algae and fungi

* CO4: Reconstruct the lifi cycles of Spirogyra and Mucor via their systematic classification and
reproductive strategies,

* COS5: Understand MICrOSCopic  structures  of eukaryotic  cells, plasmodesmata, and
nueleus/chromosomes

*  CO%6: Analyze and compare plant tissue systems and cryptogam life cycles (Spirogyra, Miucor)

. : 1
Teaching Scheme
Subject Code |  SubjectTitle x ‘redits
i . Theo :H_r_'s. Pr:ln;;im] Credi
Per Week Per Week
MDC212-1C FUNDAMENTALS OF BOTANY 2 4 4
: _Examination Scheme
Theory £ Practical Total
e hh:hhr_k_x ol Max Marks Marks
2 25 f 25 2.5 25 25 100 |
Contents

TeachingHours:15 |
Unit-1:CellBinlogyand Anatomy

*  TheCelltheory,Size, ShapeandstructurcofEukaryoticeells (Plantcelland Animalcell),

s  Structure&functionofPlasmodesmata.
[J‘Jh'a-strw;turenﬂ'-éucleusan:I::hmmus::nrm:,'l:hrmnummes-hnp:dspendsupnnthepnsithn of
CEntromens.

¢ Kindsofplant tissues:

¥ Meristf.-mnti:trasua.s:D:ﬂn:itEm:,G:mral:haran:teriniusandtypeswjﬂuﬁ:nctinns{hpinnlmrisle
ms, Intercalary meristems, Lateral meristems)
> Simp]eti!z;uas:Deﬁnitim'i,G-:neml:hm‘aﬁcri.wticsandt_-,-pnswimﬁmr:!EunﬂfPamnc]:ymn.Cnlim

chyma and Sclerenchyma fibres), \ .
Complex ti53uas.:DEﬁnil:i:.1n,.G:nm‘a[charaﬂttﬁﬁtimndt}'pﬂw:thﬂmﬁmns{}[}'lﬂm, Phioem),

Epjdermn!tissum:l)uﬁnilim,ﬂmmldmm:!eﬁninsmdrypes{EpEdmnis.Emmam,.
Trichomes,Motor cells, Cystolith, Sphaeroraphides, Velamentissues, Periderm  and
Lenticel)

L
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TeachingHours:15
Unlt-2BiologyofCryptogams(Algae& Fungi)

* GeneralcharactersofAlgae, Emmmi::impuﬂ:annmﬂmgae{asfmd, fodderand fertilizer)

. Lifduistuq»ulﬁk:Imgjwwidwrcrmﬂﬁnﬂyﬂemati:pusilimwiﬁuemns{acmrdingm Smith),
Habit, Habitat, Vegetative structure and Reproduction,

* GeneralcharactersofFungi, EnﬂnumicimprmncmfFungi{uﬁ:lﬂdundmEdicim:}.

. LifEhiatnu-'nfMucw:'I:hneferemamSyslﬂnarjcwsitEmwilhrm&unﬂ{mrdingm
Ainsworth),Habit, Habitat, Vegetative structure and Reproduction,

Practical: Teaching Hours; 60
8. To study the various shape of eukaryotic cells through permanent / temporary slides: Amoeba,
FParamecium, Human RBC, Nerve cell, Spirogyra and Onion leaf scale.
9. To study the Structure of Plasmodesmata through permanent / temporary slide from Date Palm
seed.
10. To study the ultra-structure of Nucleus and Chromosomes through micrographs /eharts,
11. To study the Life history of Spiregyra through:
Mountings - Thallus and Reproductive structyre
Permanent Slides of - Thallus and Reproductive structure
12, To study the Life history of Mucor through:
Specimen - Bread / Roti with Mucor
Mountings - Mycelium and Asexual and sexual Reproductive structures
Permanent Slides of — Mycelium, Asexual and sexual Reproductive structures
13. To smdy the various types of Simple (parenchyma, collenchyma and sclerenchyma) and
Complex tissues (thickenings in vesscls / tracheids and sieve tube) from Sunflower and
Cucurbita stems (T.5. and L.S.) through fresh and permanent preparations.
14. To study the Epidermal tissue system through permanent / temporary slides:
#  Uniseriate epidermis (Sunflower leaf) and Multiseriate epidermis (Banyan / Nerium leaf).
* Stomata structure (Dicot- Hibiscus and Monocot-Maize),
#  Trichomes [Unicellular-stellage (Abutifon); Multicellular-unbranched {Fricdax) & branched
(Withania); Glandular { Daturea)].
Motor cells in Maize leaf,
Cystolith in Banyan leaf,
Sphaeroraphides in Nerium leaf.
Velamen tissue in aerial root of Orchid,
Permanent slides of Periderm and Lenticel structure- Tinospora

Y¥Y ¥ ¥%VY

“CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/
Presentations fQuizzes/Surprise Tests.
*SEE: Semester End Evaluation

Reference Books:

Cell Biology Author- C. B, Powar

Plant Anatomy Author- B, P. Pandey

Botany for degree students Algae Author- B. R, Vashishta
Botany for degree students Fungi Author- B, R Vashishta

SUGGESTED BOOKS:
College Botany Vol-1 Authors- Das, Dutta and Ganguli
College Botany Vol-1 Authors- Ganguli and Kar
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Cognitive| Knowledge | Class
Course Dutcome POsPSOs Level | Catepory Session |
Compare akaryotic, prokaryotic, eukaryotic cell §35‘ PO2,
COl | structures and correlate chromosome morphology POE. PI mc ',’ U, An F.C 5
with centromere position. PSﬂI: PEC;E
e & PO1, PO2, ]
Cntegorize plant tissues and associnte i PO3, POM,
€O | ructural adaptations with functions pog,poy; | UrAn | F.C 10
PS01, PRO2
PO, PO2,
o Falg P03, PO,
Evaluate the economic significance of aleae and P03, POG,
PO1D;
PS0O1, P502
FOI, P02,
Reconstruct the life cycles of Spirogyra and PO3, PO,
CO4 | Mucor via their systematic classification and | P06, POT, A C F.p 10
reproductive stralegics. P09,
PS0N, PSO2
POl POZ,
Understand microscopic structures of eukaryotic | PO3, PO4,
A cells, plsmodesmata, and nucleus/chromosomes I Epm,Pl_.'.iT. b ik 12
¥
P50, PEOZ
POL, POZ,
s g o P03, POM,
alyze and compare p hissue systems g POS, POs,
C ; 2
06 cryptogam life cycles (Spirogyra, Mucor) Pos,Po9, | “E | RGP | 48
PO,
PSOL, PSO2 |
Total Hours of Instructions a4
Mapping of COs with POs and PSOs
Co [t PSO
Pl POz P03 MO PS5 P0G P07 M O FOW | PS0O1 | PSO2
i i 1 | | 1 | 3 3
(oo | 3 2 2 1 2 1 3 2
03 3 3 & 2 3 2 2 3 2 3 2
| CO4 | 1 2 I 1 3 2 ] 3 3
COs 3 2 1 1 . 3 3
CO6 3 3 ] F] = ] 1 2 ] 3 3

3: High, 2: Medium, 1: Low
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Chemistry Semester | Multidisciplinary Course

MDC213-1C -INTRODUCTION TO CHEM ISTRY -1

Course Outcomes:

* (O Understand and apply the mole concept and concentration terms to prepare and analyze various types
of chemical solutions, including buffers and saturated solutions,

*  C0O2: Understand periodic trends, acid-base theories, molecular forces, organic nomenclature, and basics of
thermodynamics, kinetics, and stoichiometry.

* CO3: Explain basic solution properties and separation technigues,
*  COd: Prepare standard solutions using molar, molal, percentage, and ppm concentrations.
* COS Determine physical Properties such as surface tension, viscosity, melting peint, and boiling point of

given samples.

*  CO6: Perform recrystallisation and simple titrations to anal ¥E& solution concentration, acidity, and basicity,
"._:--_'--1___. e __':-__;:._";E_:::“_i.. L E 0 Y- .:_,. ”-r.;l:.._ T 3 - : $
] LERES S ; Teaching Scheme S
R = s RS By e gkt 3 iz e i -

- g J...I L -‘__.. | |- . ; o - : - - = = — k| b
- CourseCode | Course Title =L e (e S - Credits 15
ey et e 4 i Theoryhrs | Practieal hrs '

- e Per Week Per Week
MDC213-1C Introduction to Chemisiry-I 2 4 4
Examination Scheme
Theory Practical Total
P Max Marks Max Marks Marks
. i .
Hrs. CCE SEE.. [ M oer SEE
2 25 25 | 25 25 25 100
CONTENT:
Unitl: Solution and Concentration Teaching Hours: IS Weighiage25es)

Mole coneept. Mole fraction, Concentration terms - percentage, ppm, ppb, oL, molarity, normality,
molality, calculation of masses and valumes for preparation of selutions and their practical approach,

SUJutinns, components of a solution. types of solution, solubility, Buffer solutions, saturated alutions,
Concentrate and dilute solutions

_l-.Tniﬂ, Chemical Properties and Principles "i'um:hing Houwrs: 15{Weightage25%)

Periodic table and periodicity, Acid base theories. Interaction forces, IUPAC nomenclature of Organic
main functional groups, Definition of thermodynamics, kinetics and equilibrium. Stoichiometry. :
Density, Viscosity, Surface tension, Ostwald dilution law, Tonic strength, Conductivity, pll. common ion

effect, solubility produet, residue, precipitation, Crystallization,
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[ Unit3: Chemistry Practicals

(EachZ times)

Teaching Hours: Ol Weightage o)

Preparation of Malar, Molal, % wiw, Yawty, ppm solution
Find out the surface tension and viscosity of given sample

To recrystallize the given organic compound using water / alcohol

Find out the melting / Boiling point of given sample

Find out the concentration of given unknown solution using simple titration,

Find out the acidity and basicily of given sample solution

a5 a solvent

*COCE:

M uizzes/Surprise Tests,

*SEE:

Semester End Fvaluation

Reference books:

’Cnn:jselnurga.nicEtwmisn'}r'J.D-Lee,ithcdn-

Continuous  and Comprehensive Evaluation:

2, Texthook of Organic Chemistry, Arun Bahal, S, Chand.

3. Vogel, Arthur I: A Test book of Quantitative Inorganic Anal

5th Ed. The English Lan guage Book Society of Lon gman

It consisis of Assignments /Seminars/ Presentations

ysis (Rev. by GH JetTery and others)

Taotal hours of Instruclion

L] 2
Course Dutcome POsi PSOs Cognitive Khowledge 1l:'1n‘ss
level Category Session
CO1 | Understand and apply the mole concept and PO, L Ap P 13
cemcentration wrms (0 prepare and analyze | PO2,PSOI
various types of chemical solutions, including
buffers and saturated solutions,
CO2 | Understand periodic trends, aoid-fass theories, | PO, P02, U.R C 9
molecular forces, organic nomenclature, and P
basics of thermodynamics, kinetics, and
u:uidiimﬂﬂry.
€O | Explain  basic  solution properties  and | PO, PO, UR i i
separation techniques. PSO1
| CO4 Prepare standard solutions using molar, molal. | PO1. P04, U, Ap 4 0|
percentage, and ppm concentrations. P502
CO5 | Determine physical propertics such as surfiooe P2, PD6, L, An o 20
tension, viscosity, melting point, and beiling PS02
paint of given samples,
|| €06 | Perform vecrystallisution and simple titrations | POZ, P04, L, Ap I [ 30
| 1o analyse solution concentration. acidity. and PSO2
basicity. ,
—= i' — ______‘j.d. -
|

torng2be XL
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Mapping of COs with POs and PSOs

0y P} P50

LR E) 2 P P POs PoyG P07 i) g (R FAM PR
3

Cip

03
O : 3 3
O 3 i

Con ¥ 3

k]

03 3
E 3
k]

i
3: High, 2: Medium, 1: Low WMF




Physics Semester I - Multi disciplinary Course
- tal ti ics -

COURSE OUTCOMES:

KADI SARVA VISHWAVIDYALAYA

®  COI: Explain the role of computational physics and describe the fundamental architecture of computer

hardware including memory hierarchy, latency, and bandwidth,

= CO2: Compare various computational tools (Excel, Fortran, C/C++, MATLAB, Python, open-source

platforms) based on applicability, advantages, and limitations.

* CO3: Apply matrix operations such as multiplication, inversion, and determinant evaluation to solve

problems in physical and computational contexts.

* CO4: Demonstrate the use of Excel for plotting experimental data and constructing straight-line graphs

with intercepts to analyze physical relationships,

* CO3: Use Excel to perform mathematical operations on mitrices, including addition, subtraction,

multiplication, transpose, and computation of determinant and inverse,

* CO6; Analyze physical data and caleulate results using Excel-based formulas to validate fundamental

laws in physics,

TEACHING AND EVALUATION SCHEME:

e Teaching Scheme
L B Cod il : ;
ourse Code Course Title PErh'::ng . _wm[ Per | Credits
i week
MBC214-1C | Fundamentals of Computational 2 4
Physics -1 2
Examination Scheme
Theory Practical ‘Total Marks
Max Marks Mux Marks :
2 CCE SEE__ [ | o SEE
2 25 25 25 25 25 100
Unit 1: Introduction to Com tatipnal ic§ Teaching Hours: 15 |

hierarchical memory, cache, latency and bandwidth,

Matrices, Types of matrices, Algebra of matrices, Mulltiplication of matrices,

of matrices.

What is computational physics? Why do we need it? Computer hardware: basic computer architecture,

Overview of Excel, available eompilers (Fortran, C, C++), machine languages (MATLAB & l-';.rthqn},
Open Sources (Python, GNU Octave, Sci. Lab. Geo bra etc.) and their Comparison, Merits and Demerits

Unit-2 :Matrices & Determinant Teaching Hours: 15

Transpose of matrices, Determinant, Adjoint of matrices, The Inverse of matrices, Rank of matrices, Trace

1 )Basic FPlotling in Excel,

2)Plotting Experimental data in Excel,

3} Caleulation of Physics formula using Excel.

L4} Plotting of Straight Line with intercept in Excel.

List of Practical Teaching Hours: 60
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3) Addition & Subtraction of matrices using Excel,

L

6) Multiplication of matrices in Excel,
7) Transpose of matrices in Excel.

&) Determinant in Excel,

9) Adjoint of matrices in Excel.

10} The Inverse of matrices in Excel.

Nuote:
* New Experiments can be introd

! Principal of the institute.
Hands-on / Project /Model

uced AND / OR replaced as per need by the permission of the Head

ete. will carried out additionally for the enhancement of related skills, |

*CCE: Continaous and Comprebensive Evaluation: It consists of Ass

*SEE: Semester End Evaluation

ignmenits /Seminars’ Presentutions MQuizzes/Surprise Tests.

CL KC
Co Mapped i Class
Course Outcomes {COs) Cognitive Knowledge
No. POs/PS0s level Chiigary Session
Explain the role of computational physics and POI, PO2,
cot describe the fundamental architecture of compuler P'IDE, POT u C i
hardware including memory hierarchy, latency, F‘.f.ﬂl' b E;Z
and bandwidth. .
Compare various computational tools {Excel, PO1, PO2,
coz Fordran, C/C++, MATLAB, Python, open-source PO4, POS, o . I
platforms) based on applicability, advantages, and | PO§, PO7,
limitations. PS01, FS02
Apply matrix operations such as multiplication, PO1, POZ,
CO3 | inversion, and determinani evaluation to solve PO3, PO7, Ap C,P 9
problems in physical and computational contexts, PS01, PSO2
D:muustrn!:l the use of Excel for plotting POL POS
experimental data and constructin g straight-line : i
COo4 graphs with intercepts to analyze physical PTE: g? % i E =0
relationships.
Use Excel to perform mathematical operations on
CO5 matrices, including addition, subtraction, PO1, PO2, A p 20
* | multiplication, transpose, and computation of PO7, P501 P
determinant and inverso,
Analyze physical data and caloulate results using ;3; }:gé"
CO6 | Excel-based formulas to validate fundamental : ) An P 20
laws in physics. POT, PSO1,
PS02
Total hour of Instruction | 90
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Mapping of Cos with Pos & PSOs

POs P50s
BT 6| 7 0] 1] 2
COl| 3 3 3 3 3| 3
co2| 3 3 a3 2 3 3 3 3
_ B3] 3| all 3 3 3/ 3

cod| 3 21 Al % 3

CO5| 3 3 3 3
Co6| 3 3 2 3 3 3 3

F:High.2:Medium,1:Low
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Mathematics Semester 1 Multidisciplinary Course
DC215-1C Introductign to* C°

Course Outcomes:

*  COl: Identify C language keywords, data L¥pes. operators. and expressions, and explain their roles in syntax
and semantics,

¢ CO02: Write and exccute programs using conditional and looping constructs, including nested loops and
control flow statements, to solve basic togical problems.

* CO3: Declare, initialize, and manipulate one-dimensional and multi-dimensional arrays in € programs and
perform searching and sorting tasks.

* CO4: Manipulate character arrays and apply string handling functions to salve problems in text processing,

demonstrating proper use of built-in functions.

* CO5: Develop madular C progrims using user-defined functions and structures, demonstrating appropriate

function calls, parameter passing, and structure usage.

* CO6: Apply pointer concepts including declaration, nitialization, and dereferencing to create efficient

programs, with proper memory access and painter logic.

TEACHING AND EVALUATION SCHEME:

| Teaching Scheme
| Conrse Code Course Title I
Theory | pragticat p ’

. Per Week mf‘::k T Credits
J_H]]CJ!]S-IE Introduction to *C* 2 | 4 4
F= Examination Scheme
| Theory Practical Total Marks
| 2l Max Marks Max Marks
| e seE | H5 | ooy  SEE
I 3 25 25 25 25 15 100

Unitl Basics of C Language Teaching Hours: 15 |

C character set, Identifiers and kevwords. Data types, Enumeration type, Constants, Variables, Declarations,
Oualifiers — long, short and unsigned declarations, Expressions, Symbaolic constants, Input’output

Assignmentoperators, Increment and decrement operators, Precedence and order of evaluation, Conditional

functions,Compound statements, Arithmetic operators, Unary operators, Relational and logical operators,

operators, Bit operators, Type casting, Using libeary functions in math
Control flow: if statement, if- else statement, Nested if-else statement, Switch statements, Looping—for loop

While loop, do-while statements, Nested loop structure, Break, Continue and 20 o statements,
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| Unit 2 Arrays, Strings and Pointers ' Teaching Hours: 15
Array and Strings: Single dimensional arrays, Multidimensional arrays, Initializing array using static
declaration, Searching and sorting of Arrays, Array of Characters, Character arrays and strings, String
handling Functions.

Pointers: Introduction 1o pointers, Benefits of using pointers, Concept of pointer, Declaring pointer variable,
Initialization of pointer variahle
Practicals

I. Programs using Basic Constructs,

Teaching Hours:60

I

Programs using Control Structure.
Programs using Arrays,

L

String Manipulation Programs,
User Defined Function Programs.

Programs wsing Structure.

Moe

Programs using Pointer.

*CCE: Continusus and Comprehensive Evaluation: It consists of Assipniments Seminnrs Fresemations Quizres Surprise Tests.
*SEE: Semester End Evaluation

Reference Books:

I, Programming in ANSI C 4E.E. Bala Gury swamy, TMH.

b

Programming in C, By ron 5 Gottfried. Shaum’s Dutline series, TMH,
Computer Fundamentals by P K Sinha & Priti Sinha Fourth Edition.
B. Kernighan and D, Ritchie, *“The ANSIC Programming Language”, PH

ol

D
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=
[ [ .
Cognitive Knowledge | Class
! Ps .
co Course outcome P0s / PSOs level CIlERULs. | seailiic
(e [dentify € language keyvwords, dara
LyYpes, operators, and expressions. and PO PO2, PO3,
col explain  their rales in syntax and POT, P50 Bl & =
semantics,
Write and execute © programs using
| conditional  and  looping  constructs,
€02 | including nested loops and control flow lf':i":’[fg_f*l!:}:fi U, Ap, E C.P 17
stalements, t0  solve  basic logical ; !
problems.
Declare, initialize, and manipulale one-
; : ; il : POL, PO2, PO3
dimensional  and multi=dimensional - : :
SR arrays in O programs and perforin ng:‘ I;g['?;:z U, Ap,E G 12
scarching and sorting tasks, ;
Manipulate character arrays and apply
string  handling  Functions o solve | POI, PO2, PO3,
COd | problems in lext  processing, P07, PSO1, U, Ap C,P 15
demonstrating  proper use of built=in PS0O2
fimetions.
Develop modular C programs  using
g POL, PO2, PO3
user-defined functions and structures, ; : 5
Cos demnns!rnting appropriate function calls, nghiﬂﬁ%gg?‘ U Ap.C GF b
parameter passing, and structure Lsage. 2
Apply  pointer concepts  including
declaration, mitialization, and | POIL, PO2, PO3,
CO6 | dereferencin o create  cfficient | POY, PO&, PO7T, U, Ap, C C,P I
g
programs, with proper MeMmory access FS01, PS0O2
| and pointer [ogic. .
Total hours of instroction 90
Mapping of COs with POs & PSOs
Co PO | P50
1 2 3 4 5 6 7 8 | 9 10 1 2
CO1 3 3 3 0 0 0 3 0 1] 0 3 (1
Co 3 ) 3 5 ¥ 0 3 ] L i} 3 ]
CO3 3 3 3 0 0 3 3 0 1] 0 3 3
04 3 3 3 0 0 0 3 0 i 0 3 3
COS 3 3 3 3 0 ) | 0 0 0 3 3
| o6 3 3 3 3 0 3 3 0 0 0 2 2

3:High,2: Medium,1:Low

;




Ability Enhancement Course — Semester 1

—Foundation course in En

AEC203-1C

Course Qutcomes:

CO 1: Demonstrate effective spoken communication in social and professional settings,
applying appropriate vocabulary and grammatical structures,
CO2; Apply fundamental rules and structures to construct grammatically correct
sentences,
CO 3;: Discuss the principles of effective note-taking and note-maki ng., and generate
professional circulars and MEMmOs using appropriate structure and style,
CO 4; Construct effective book reviews by following the review writing process, and
develop presentations based on these reviews.
Teaching and Evaluation Scheme:
Teaching Examination Scheme
Scheme
O | Commvetits Theory | Credits | it n{::?;
rs.
Per CCE SEE
Week
Foundation
AEC-203- course in
1c English 2 2 2 25 25 S0
Language -]
[ Unit 1: Speaking / Enhancing Speaking Skills Teaching Hours: 12(W eightaged5%)
> Introducing oneself, talking about friends and family members-suggested
conversations, contracted forms, describing oneself using adjectives (2 hr)
¥# Talking to and about friends and family members in various social situations-
suggesied conversations, using simple present and present continuous, using
suggested vocabulary to talk about family, talking about future, using since and for,
tag questions, (2 hr)
* Talking about daily activitics Suggested vocabulary and conversations, adverbs of
frequency (2 hr)
* Talking about Job interviews -suggested conversations, eXpressing opinions (2 hr)
® Small talks- suggested conversations, using present perfect(2 hr)
* Talking about Holidays and travel-suggested conversations and special usages (2 hr)

§F
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Unit 2: Grammar Teaching Hours: 10 (Weightage 30 %)
» Parts of speech(2 hr)

Noun
Pronoun
Verb
Adverb
Adjective
Preposition

* Connectives
® Tenses (3 hr)
Simple present or present progressive
Present perfict or simple past
Simple past or past perfect
Simple future or future progressive
Future perfect
Present perfect continuous
Past perfect continuous
Future perfect continuous
> Modals(2 hr)
Use of ‘Be’, ‘Do’, ‘“Have’
Can - Could
Shall — Should
Will - Would
May — Might
Must — Ought to
Dare - Need
# Subject — Verb Agreement(] hr)
# Active-Passive Voice(? hr)

Basic Rules
*  Omissions of the objects
* Passive voice: Transitive verb, Two Objects, Preposition, Imperative sentences

* = 8 B B OE e

Unit 3:Writing skills Teaching Hours: 06(Weightage25%%)

# Note taking and note making -Importance, features of a good note, making effective
class-notes, five methods of preparing notes, useful tips, (3 hr)

# Circulars and memo writing -informative and official circulars, inter office memo-
structure and style. (3 hr)

Unit 4: Art of Book Reviews Teaching Hours: 02 (Weightage 10%)

# Writing to Presentation Book reviews: process of writing(1 hr)
& Writing reviews and making presentations tips(] hr)

*CCE: Continuous and Comprehensive Evaluation: Tt consists of Assignments /
Seminars/ Presentations/ Quizzes/ Surprise Tests,

Semester End Evaluation M)E/‘ 5

*SEE:




I

e |
'.. -.f-‘_-*.r _|'|
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Reference books:

Kumar, Sanjay, and Pushpa Lata, Communication Skills, Oxford University Press, 2018,

Mahan and, Anand. English Jor Academic and Professional Skills. Tata MeGraw Hill
Publishing Company Limited, 2013,

Pillai, Sabina. Spoken English Jor My World. Oxford University Press, 2016.

Course Qutcome Pos/PS0s | CL Knowledge | Class
Cognitive Category | Session
level

CO 1 | Demonstrate effective spoken U, Ap CP 12
communication in social and

professional settings, PO1, PO2,
applying appropriate | PO4, POS
vocabulary and grammatical
siructures,

CO2 | Apply fundamental rules and U, Ap c.P 10
structures to construct | FO1, PO2,
grammatically correct | POS

sentences,

CO3 | Discuss the principles of U, Ap C.P 06
cffective note-taking  and
note-making, and generate g; Itjgi
professional  circulars  and ki
: : PO3, POG
MEMos  using  appropriate
structure and style,

CO4 | Construct  effective book C,UAp |C,P 02
reviews by following  the PO1, PO2,
Ieview writing process, and | PO3, POM,
develop presentations based | POS, P06
on these reviews,

[_'I"_nml hour of instruction 30

Mapping of Cos with Pos & PSOs

[ Co PO PSO
i | B 0 I 56?89]1]' 11 |12 (13| 14] 15 2
CO1| 3] 3 3 3 =
Coz| 3| 3 3

C3 | sl 9l 5] 3| 3 2

1€CO4| 3] 3] 2| 3| 3] 2

3:High,2:Medium,1:Low

s
Fr
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CO POs PSOs
FOL | POZ | PO3 | PO4 | POS | PO PO7 | POR | POO Fﬂﬂi F'{]H F;?I 1 2
Co1 12 Y T Y Y
Coz | 10 | Y Y Y
CoO3 | 06 | ¥ X Y Y
Co4 | 02 | ¥ Y Y Y Y
301 30 | 30 | o8 | 20| 30 08
l 3 3 2 3 3 2

Note: less than 5 o=0; 5-25%=1: 25-40%=2; Greater than 40%=3

o
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Indian Knowledge System — Semester 1
2 Indi =
(BBA /BCA / B.Sc All Semester 1)

COURSEOUTCOMES:
* COI: Deseribe the contributions of ancient Indian astronomers and identify key concepts from
Vedic and Siddhanta traditions in the development of astronomy,
* COZ2: Explain the Apparent motion of celestial bodies and determine astronomical directions
and pasitions using concepts like celestial horizon, meridian, and equinoxes,
* C03: Compare different celestial coordinate systems and analyze the impact of preceszion on
celestial measurements and traditional sysiems like Rasi and Naksatra,

TEﬁCIIINGANDEVALIMTIUNSCHEME:

E Teaching Examination Eéhme .
Course Code |  CourseTige | Scheme Credits | Max Marks ~ Total
Theory | Hrs. : Marks
Per Week CCE SEE
IKS202-1C Indian
i Astronomy- z 2 2 25 25 50

'_Linit 1: Historical Introduction & Celestial Sphere Teaching Hours: 15 (Welghtage 25%)

Introduction, Ancient Indian Astronomy, The Vedic Period and Vedangajyotiga, Siddhanta, Aryabhaa |
(476 AD), Astronomers afier Aryabhata, Contents of (he Siddhantas, Continuity in Astronomical
Tradition, Diurnal Motion of Celestial Bodies, Motion of Celestial Bodies Relative to Stars, Celestia]
Horizon, Meridian, Pole Star and Directions, Zodiac and Constellations, Equator and Poles
( Visuvadvytta and Dhruva), Latitude of a Place and Altitude of Pole Star, Ecliptic and the Equinoxes

Unit 2: Co-ordinate Systems &Risi and Naksatra Systems Teaching Hours: 15 (Weightage 25%)

Introduction, Celestial Longitude and Latitude (Ecliptic System), Right Ascension and Declination
{Equatorial System), Azimuth and Altitude (Horizontal System), Hour Angle and Declination (Meridian
System), Phenomenon of Precession of Equinoxes, Ancient Indjan References to the Precession, Effects
of Precession on Celestjal Longitude, Tropical (Sayana) and Siderea] (Nirayana) Longitudes, Zodiac and
Risis, Naksatra System

*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars’ Presentations

fQuizzes/Surprise Tests.
*SEE: Semester End Evaluation
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Reference books:
1} Indian astronomy: An introduction by . Balachandra Rao, Universities Press (India) Ltd, Hyderabad
2) THE ARYABHATI of ARYABHATA: An Ancient Indjan Work on Mathematics and Astronomy,
Walter Eugene Clark, The Univeristy of Chicago Press, Illinois
3) Indian Astronomy- A source book (Based primarily on Sanskrit T exts), Compiled by B V
Subbarayappa & K V Sharma, Nehru Center, Bombay:,

CL KC
CO | Course Outcomes (COs) Mapped Cognitive | Knowledge | 185 |
POs/PSOs Session
level Category
Deseribe the contributions of ancient Indian POL. PO2
Co1 | 28tronomers and identify key concepts from PO4. POS. U C 1
Vedic and Siddhanta traditions in the PDE:PSGi
development of astronomy.,
Explain the apparent motion of celestial PO1, PO2,
coz bodies and determine astronomical PO3, POs, U ¢ 9
directions and positions using concepts like PO6, PSOI,
celestial horlzon, meridian, and equinoxes, PSO2
Compare different celestial coordinate POL. PO2
systems and analyze the impact of : :
co3 precession on celestial measurements and P;g};, f,gg’z sl 2 10
traditional systems like Risi and Naksatra, !
Total hour of Instruction 30

Mapping of Cos with Pos & PSOs
e POs PSOs |
1 2 3 4 5 6 7 8 9 10 1 2
0Ol 3 3 2 2 3
02 3 3 3 3 3
Co3| 3 3 3 3 [ 3]

3:High,2:Medium,1:Low
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Microbiology Semester I Skill Enhancement Course

SEC 211-1C- Basic Mi iological Skills

COURSE OUTCOME
= COl: Buld a strong understanding of culture media and its types and the methods for isplation,
cultivation, and maintenance of microbial cultires, including anaerobic bacteria,
& C02: Demonstrate proficiency in handling microbiological toels and lechniques including serial
dilution, streaking, pouring, and spreading to obtain pure cultures,
® CO3: Nlustrate the culturing process and identification of microorganisms through maorphological
and bochemical Characterization

Teaching Scheme Examination Scheme
Course code|  Course Title |Credit (Hrs. Per Week ) Max Marks Total
Theory Hrs. CCE | SEE | Marks
o Basic 2 2 2z
SEC 211-1C Microbiolegical 25 15 50
Skills |
Unii-1: Media and Pure Culture Techniques Teaching Hours 15 (Weightage: 50%,)

# Culture media: basic composition, Solid and liquid media, Synthetic and complex media, Enriched
and enrichment media, Selective and differential media,

® lsclation and culture of microbes, moculation and incubation and maintenance of cultures and
related instruments.

#  Pure culture techniques (Pour plate, Spreading, Streaking and serjal dilution))

# Maintenance and preservation of pure culture

* Cultivation of anaerobic bacteria.

_'Hnit-I: Basic Characterization of microorganisms Teaching Hours 15 (Weightage: 0%)

¥ Collection of samples, processing of samples, serial dilution, technigue, inoculation of samples,
meubation and observations of microbial colonies,

» Morphological characterization of microorganisms

#  Colony characteristics

# Microscopic characters

* Biochemical/physiological lests or properties and identification I

*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations

fQuizzes/Surprise Tests,

*SEE: Semester End Evaluation



Reference Books:
Elementary of microbiology- H. A Modi, Ekta Prakashan, India,

Expenimental Micrabiology- Patel RJ. and Patel R.K., Volume 1 and Ii, Q'hEdiﬁun, Aditya

1.
P

Publisher, India,

Suggested Reference Books:
Microbiology - Pelezar, Chan and Kreig, 3 edition, McGraw Hill Book Company, United States

1.

KADI SARVA VISHWAVIDYALAYA

2. Microbiology: A Laboratory Manual- James 6. Cappuccino and Chad Wels, |1 Edition, Global
cdition, Pearson Education, USA.
3. Microbiology: an introduction- Tortora G. J, Funke B, R. & Case C. L. {2004). (Eighth edition),
Pearson Benjamin Cummings.
CL '
. [Knowledge| Class
Course Dutcome POs/ PSOs Eulgl::tllu Citrgory {Sessiun
CO1 | Build a sirong understanding of culture media and PO1, PO2, | U,R, C,P 10
its types and the methods for isolation, cultivation, PO4, POG, | Ap, Cr
and maintenance of microhial cultures, including PE01,PS0O2
anaerobic bacteria,
CO2| Demonstrate proficiency 1 handling | POI, PO2, | U,R, C.P 10
microbiological tools and techmiques including | PO3, PO4, Ap, Cr
serial dilution, streaking, pouring, and spreading | P06, P301,
to obtain pure cultures. Ps02
CO3| Mustrate the culturing process and identification POLPO2, | U,R, C.P ]
of microorganisms through merphological and PO3, PO4, | Ap,
biochemical Characterization, FO6, PSOL, | An, Cr
Ps02
Total hour of Instruction 30
Mapping of COs with POs & PSOs
Co PO PS0s
1 2 3 4 - & T B 9 1D 1 2
co1 3 3 3 3 3
co2 3 3 3 3|3
CO3 3 3 3 3 3 3 3

3: High, 2: Medium, 1: Low

S
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Chemistry Semester I Skill Enhancement Course

SEC212-1C CHEMISTRY INSTRUMENTATIO

AND LABORATORY SKI LLS-I

*  CO1: Identify various laboratory glassware, equipment, and heating devices used in chemical experiments.

*  CO2: Demonstrate safe handling procedures for chemicals and laberatory apparatus following standard
safety protocols,

* CO03: Classify and explain various types of reagents, solvents, and analytical standards with sujtable
examples for their roles in chemical analysis,

Course Outeomes:

oG |y s O, Bt T s = T HEE Se ] - Examination Scheme
e e e e UL S :
e @r_’:;:,-_-;ﬂuggpmnﬁng_ | Credis | | MaxMars ,::;
- PerWeek | Per Woek Tehey | My
Chemistry
.| Instrumentation and
SEC212-1C Labosstory 2 i} 2z 1 25 15 AN
Skills-1
CONTENT:
L : Details
Unit L.Laboratory apparatus & their uses Teaching Hoors: 15 (Weightage :50'4)

Beaker, test be, boiling wbe, conical flask / Erlenmeyer flask, filtration flask. round bottom flask, flat bottom
flask. funnel, separating funnel, warch glass, measuring cylinder, petridish. desiceator, measuring cylinder, glass
rod, glass tube. Volumetric flask, burctte, pipette, analytical balance, electronic halance. Heating apparatus:
Runzen burner, water bath, sand bath, hot air oven, heating mantle, Buchier funnel, burmer, test fube stands, tong,
burette stand, clamp, china dish, wire gauze, cork, vacuum pumps. crocibles, clay pipe triangle, pestle and
morar, spatulas, thermometer, pi meter, Kipp's apparatus, Safe Handling of Chemicals and Glass wares

' Unit2: Solvent and Reagents Tmichlng Hours: 15 (Weightage :50%)

Reagents: Classification of reagents accoiding to their action: (i} acids (i) hases {111) salts (iv) complexing AZENTS
(V) oxidizing and reducing agents (vi} precipitating agents (vii} chelatingagents. Each type 10 be explained with at
least one suitahle example. Primary and secondary  standards: Definition, characteristics, uses examples for

Acidic, basic amphiprotic and newiral (1) Aqueous and non-agqueoys (iv) Polar and nonpolar. Each Lype is fo be
explained with ar least one example,

*CCE: Conlinuows amd L‘Lﬁﬁﬁaﬁc_ﬂ:—iﬁ Evaluation: It consists of Assignments Seminars’ Presentations

M izres/Burprise Tests, ! 2
*SEE: Semester End Evaluation i Méeﬁ =
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Reference books:

Vogel, Arthur I: A Test book of Quantitative Inorganic Analysis (Rev. by GH Jeifery and others)
Sth Ed. The English Language Bogl Society of Longman

Willard Hobert  H.et.al: Instrumental Methods  of Analysis, TthEd. Wardsworth Publishing
Company, Belmant, California, USA, 1988

Christian, GaryD: Analytical Chemistry, 6thEd, New Yark. John Willy, 2004,

Suggested Books:

Harris, Daniel C, Quantitative Chemical Analysis, 3rdEdition, W.H. Freemanand Company, New
York, 2001,
Khopkar,5. M. Basic Concepts of Analytical Chemistry New Age, Intemational Publisher, 2009

Koogs, Westand Holler, Fundamentals of Analytical Chemistry, GthEdition, Sauders Collepe
Publishing, New Yark, 190

co Ps/ Cognitive Knowledge Class
Course Outcome PS0s Ir.-v:;‘ Category Bession
Co1 Identify  various laboratory  glassware, POI, L, Ap GF ]
cquipment, and heating devices ysed in Ps01
chemical experiments.
C0z Demonstrate safe handling procedures for PO, L1, Ap C.F 7
chemicals and laboratory apparaus P50,
following standard safety pritocols. PS02
CO3 | Classify and explain various types of | POL, R U i 15
reagents, solvents, and analytical standangs PO2,
With suitable examples for their roles in Ps0l,
chemical analysis. Ps02
Total hours of Instruction | 1]
Mapping of COs with POs and PSOs
(' ro . P50
P31 POZ b L Pl PR TR0 T e | e mm | Pow | Pson | peoz
con :
(K FF) 3 a
| C0a

3 ) I3 ' B 3 3

3
3: High, 2: Medium, 1: Low vl

¢ St
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Physics Semester I - Skill En hancement Course

-1C Phvsi ns n

COURSE OUTCOMES:

= COL: Explain the working principles and image formation mechanisms of optical instruments such as
the eye, camera, magnifiers, microscopes, and telescopes,

* CO2: Apply the laws of reflection and refraction to analyze image formation by mirrors and lenses
used in optical instruments,

* C03: Describe the physical principles and ENSTEY conversion processes involved in cofmimon
houschold electrical appliances like stoves, heaters, and miXers.

TEACHING AND EVALUATION SCHEME:

—_—

Teaching Scheme Examination Scheme
: Credits| Max Marks Tt:ifﬂ
Course Qﬂ_-c_le‘ Course Title Theory e Hrs. CCE SEE Marks
Week |Fer week
SEC213- | Physics of Optical
IC Instruments & 2 0 2 2 25 15 50
Home Appliances

| Unit-1: Physics of Optical Instruments - I{Weightage :50%,)

Introduction, Image formed by plane mirror, spherical mirror, and refraction, The Eye, The Camcra, The
simple magnifier, Microscopes & Telescopes

Unit-2: Physics of Home Appliances - I{Weightage :50%)

Electrical cooking appliances — (i) Electric stove and (i) Electric Toaster {111} Electric Iron box, (iv) water
heater and coffee makers, (viMixer

*CCE: Continnous and Comprehensive Evaluation; Tt consists of Assignments /Seminars’ Presentations MQuizzes/'Surprise Teats,
*SEE: Semoster End Evaluation

Reference Books

1) University Physics (volume —3) by Samuel J ling, Jeff Sanny, William mobes, :
2) Electrical machine & Appliances by Ms. A. Sumathi, Mr. R. Krishnakumar, Mr, P. Balasubramanian, Mr,

K.5. Sampath Nagarajan
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CL KC ]
co Mapped Class
Course Outeomes (C0s) Cognitive | Knowledge
No. POs/PSOs level Category Session
Explain the working principles and image formation POI, PO2,
CO1 | mechanisms of optical instruments such as the eye, POS. PS o1 u c/p 10
= camera, magnifiers, microscopes, and telescopes, i
Apply the laws of reflection and refraction to POL, PO2,
COZ | analyze image formation by mirrors and lenses used PO3, POG, Ap P 11
I in optical instruments, PSOI, PSO2
Describe the physical principles and energy PO1, PO3,
C03 | Fonversion processes involved in common POM, PO7, U op g
household clectrical appliances like stoves, heaters, | P09, PSO1,
and mixers. PS02
l Total hour of Instruction 30
Mapping of Cos with Pos & PSOs
= POs PSOs
oy 1 3] 4] 5| ¢ 71 8 9| 0] 1 2 |
Col| 3 2 3
j Co2| 3| 3| 3 2 3| 3
03 3 2 2 s 3 3 |

3:High,2:Medium,1:Law
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Mathematics Semester 1 Skill Enhancement Course
E -1 ic ematics
Course Ouicomes:
*  COI:Recall key developments in the history of Indian mathematics and apply basic multiplication techniques
such as complements and base multiplication.
*  CO2:Perform algebraic operations, divisions, and mental math technigques using traditional Indian methods,

=  CO3:Calculate squares, cubcs. suare roos, and cube roots of exact numbers using Indian mathematical

methads,
| | Examination Scheme| |
| Teaching Sch
i Max Marks
Course Code Course Title Theory i Tatal
Per Practical| Credits| g, CCE | SEE | Marks
Week  [Perweek
SEC214-1C Vedic Mathematics 2 0 7 2 [25 |25 0
 Unitl ; Teaching Hours: 15

History of Indian mathematics, Complement, Multiplication by specific numbers, Base Multiplication,

Working base multiplication, Multiplication.

Unit2 . Teaching Hours: 15

Algebra, Division, squares, Cubes, Square root of exact Squares, Cube roots of exact cube.

*CCE: Continwous and Comprehensive Eviluntion: Tt eonsiss of Assigniments /Seminars’ Presentations fuizzes/Surprise Tears,
“SEE: Semester End Evaluation

Reference Books:

1, Vedic Mathematics for allages, Vandana Singhal, Shri Jinendra Fress,
2. Vedic Mathematics, J agadaury Swami Sri Bharati Krsna Tirthaji Maharaja, Motilal Banarsidass
3. Vedic Mathematics for schools book], I.T. Glaver, Motilal Banarsidass.

S
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| Cognitive Knowledge g
cCo Course outeome | POs /PS0Os | level categary Class session
Recall key developments in [hu-i
history of Indian mathematics and | PO1, PO, P03,
COl | apply basic multiplication | P04, PSOY, R, U, Ap C.P 15
techniques such as complements PS02
and base multiplication. ]
rfi lgebrai atians, |
it | A o el man | POLPORFPOL [ 1 :
techniques using traditional Indian P1S{;2 ! 3 4P *
methods. |
I 1
Calculate squares, cubes, _square PO1, POZ, PO3,
co3 | roos, and cube roots of exact POG, PSOI An.E C.P T
numbers using Indian mathematical ]‘:SI.'}I ’ P & 2
methods, |
i Total hours of instruction |
Mapping of COs with POs & PS0Os
C Py PSSO
| ] - i N 0 N U7 g e T 9 10 I
col | 3 3 3 D 0 0 0 0 i 3 3
cO2 3 3 I 0 i 0 0 0 0 3 3t
L_cos | 3 3 3 [0 o | 2 0 i 0 i 3 ol
3:High, 2:Medium, 1:Low

=5




