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Microbiology

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz / Assignment / Project /
Participation in Class, given that no component shall exceed more than 10 marks.

Course Objectives: The objectives of this course are

To introduce the field of microbiology and understand the significance and importance
of microorganisms.

To familiarize with general characters of prokaryotic and Eukaryotic microorganisms
for conventional and molecular characterization using modern methods.

To introduce students to the basics of microbial growth, nutrition, methods for control
of microbes, gene transfer and host microbe interactions.

Student Learning Outcomes: Students should be able to:

Unit

Identify major categories of microorganisms and analyze their classification, diversity,
and ubiquity

Demonstrate to culture and control the growth of microorganisms

Understand the nutritional requirements of microorganisms, and the pattern of their
growth and methods of controlling microbial growth

Acquaintance with the diversity of viruses and techniques for their cultivation and
identification

Analyze the gene transfer mechanism in bacteria and evaluate interactions between
microbes, hosts and environment.

— I: History, Microbial Diversity and classification

History of Microbiology and major contributions; Microbial diversity-Structure and general
characters of Bacteria, Archaea, Fungi and Algae, Protozoa. Bacterial Classification Systems;
Advances in Bacterial Taxonomy using Ribotyping, r-RNA sequencing and fatty acid profiling.
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Unit — II: Characteristics of Bacteria

Nutritonal uptake mechanism in bacteria; Nutritional classes of Bacteria; Culture Media,
Microbial Growth; Bacterial Growth Curve; Methods of Measurement; Factors affecting
bacterial growth: Temperature, Oxygen, pH, Osmotic concentration, and water activity, Batch
and Continuous Culture.

Bacterial genetics: mutation and recombination in bacteria, plasmids, transformation,
transduction and conjugation; Operon concept.

Unit — I1I: Virology
Morphology and General Properties of Viruses, Viroids and Prions; Classification of Viruses;

Plants and Animals Viruses; Bacteriophages — Morphology, Genome Organization and Life
Cycle of T4, T7, M13, Lambda Phage; Cultivation of Viruses.

Unit — IV: Control of Microorganisms

Sterilization; Physical and Chemical Methods for Control of Microorganisms; Biological
Control of Microorganisms; Antimicrobial agents and their Mechanism of action; Drug
Resistance Mechanism; Antibiotic sensitivity testing.

Unit — V: Host-Microbe Interactions

Host-microbe interaction and their types; Rhizoshpere and Phyllosphere Microorganisms;
Symbiosis in Legumes and Ruminants, Plant Pathogens - Disease Symptoms, Transmission,
Mechanism of Pathogenicity; Microbial Control of Insects and Pests.

Infectious Diseases in Humans — Mechanism of Pathogenesis; Host-pathogen interaction,
Evasion of Host Defenses, Beneficial effects: Human microbiome, prebiotics and probiotics.

PRACTICAL

1. Isolation and characterization of microorganisms from extreme environments
2. Determination of bacterial growth rate and factors influencing it

3. Sterilization, disinfection and safety in microbiological laboratory

4. Preparation of media for cultivation of bacteria

5. Study of colony and growth characteristics of some common bacteria:

Bacillus, E. coli, Staphylococcus, Streptococcus, etc.

6. Preparation of bacterial smear and Gram’s staining.
7. Enumeration of bacteria: standard plate count.
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8. Antimicrobial sensitivity test and demonstration of drug resistance

9. Maintenance of stock cultures: slants, stabs and glycerol stock cultures

10. Determination of phenol co-efficient of antimicrobial agents

11. Determination of Minimum Inhibitory Concentration (MIC)

12. Isolation of Bacteriophages

13. Study of colony and growth characteristics of some common fungi: Penicillium, Rhizopus,
Mucor, Aspergillus sp.

BOOKS

1. Pelczar, M. J., Reid, R. D., & Chan, E. C. (2001). Microbiology (5th Ed.). New York:
McGraw-Hill.

2. Willey, J. M., Sherwood, L., Woolverton, C. J., Prescott, L. M., & Willey, J. M. (2011).
Prescott’s Microbiology (8th Ed, New York: McGraw-Hill.

3. Matthai, W., Berg, C. Y., & Black, J. G. (2005). Microbiology, Principles and Explorations.
Boston, MA: John Wiley & Sons.

4. Cappuccino, J. G., & Welsh, C. (2016). Microbiology: a Laboratory Manual.
Benjamin-Cummings Publishing Company.

5. Collins, C. H., Lyne, P. M., Grange, J. M., &Falkinham III, J. (2004). Collins and
Lyne’s Microbiological Methods (8th Ed.). Arnolds.

6. Tille, P. M., & Forbes, B. A., Bailey & Scott’s Diagnostic Microbiology. (2018) 14th
Edition
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I. To develop theoretical basis of semiconductors and solid state mechanics.
2. To understand the Principal and Working of semiconductor devices.
Course Objectives 3. To know and design the electronic circuits.
4. To be able to solve Numerical problems based on the course.
5. To develop the ability to complete the tasks in tine.

Course Outcomes

Students will have theoretical understanding ol semiconductors.

l.
2. Students will be able to the understand the principal and working of
semiconductor devices.
3. Students will be able design of basic electronic circuits. '

4. Students will be able to solve Numerical problems based an the cotirse.
5, Students will be able to complete the tusks intime.

Abbreviation Teacher Assessment (Theory) shall be based on

following components: Quiz / Assignment/ Project /

= Participation in ¢lass (Given that no component shall
I'heory be exceed 10 Marks).

Tutorial Teacher Assessment (Practical) shall be based on

following components: Viva / File / Participation in

Practical Lab work (Given that no component shall be exceed
50% of Marks).
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UNIT I: Crystal Structure and bonding: Crystalline and amorphous solids. ‘Translational
symmetry. Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices
(Bravias Lattice). Miller indices Lattice planes. Simple cubic. Face centered cubic. Body
centered cubic lattices. Laue and Bragg's equations. Determination of crystal structure with
X-rays. X- ray spectrometer. lonic, Covalent, Metallic.

UNIT II: Semiconductors; Intrinsic and extrinsic semiconductors, mobility and Cliarue
density of charge carriers, Fermi Level. Temperature dependence of electron and hole
concentrations, Doping: impurity states, n and p type semiconductors, conductivity, Flall
[ ffect. Hall Coefficient. Semiconductor devices: Metal-semiconductor junction, p-n junction,

majority and minority carriers.

UNIT IH1: Zener and twnnel diodes, light emitting diode. Schottky diode. solar cell Diode.
joad line concept. rectification. Hall’ wave and lull wave rectifier, ripple lactor, volluge
stabilization, IC voltage regulation, Transistors, Characteristics of a transistor in CB, CL and
CC mode, h-parameters.

UNIT IV: FETs: Field effect transistors, n-channel FET, p-channel FET, JFLT, MOSIL [
Amplifiers. Small signal amplifiers; General Principle ol operation, classification, distortion.
RC coupled amplifier. gain frequency responseé, input and output impedance, multistaue
amplifiers. Transformer coupled amplificrs, Equivalent circuits at low, Medium and high
frequencies, emitter follower.
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UNIT V: Oscillators, Feedback in amplifiers, principle. its effects on amplificrs,
characteristics Principle  of feedback amplifier, Barkhausen criteria. Hartley. Colput and

Wein bridge oscillators.

References:
| ntroduction to Solid State Physics, C. Kittel. VI Edition, John Wiley and Sons. New

Y ork, 2005
7 Intermediate Quantum theory of Crystalline Solids. A O L. Animalu, Prentice |l
of India private Limited, New Delhi 1977.
Solid State Electronic devices. B. G. Streetman, | Edition Prentice Hall. [ndia.

Ld

4.
s Microelectronics. J. Millman and A. Grabel McGraw Hill New York.
6 The Physics and Chemistry of Nanosolids: Frank J. Owens, and Charles P. Poule i

Wiley Inter Science, 2008.
7. Physics of Low Dimensional Semiconductors: An introduction:  J.H.  Davies.

Cambridge University Press, U.K., 1998.
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Course Objectives

|. To gain practical knowledge by performing various experiments of Electronics.
| 2. Providing a hands-on learning experience in electronics. !
! 3. To understand the electronic circuits and 1o lind characteristics ol dillerent devices. '
4. Perform the experiments as per standard procedure and understand the applications.

5. To develop the ability to complete the tasks in time.

Course Outcomes

Students will gain practical knowledge by performing various experiments of Elecuronics.

1.

2. They will have a hands-on learning experience in electronics.
| 3. They will understand the electronic circuits and characteristics of different devices.

4. Will develop the ability to complete the tasks in time.

5. They will also learn to work as a Team.
e : >
[7 Abbreviation Teacher Assessment (Theory) shall be bused v

lollowing components: Quiz / Assignment/ Pooject/

t-— TES i h ~ | Participation in class (Given that no component shall
‘ Th Theory be exceed 10 Marks).
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5 i Tutorial Teacher Assessment (Practical) shall be bascd on
: L A i | lollowing components: Viva / File / Participation in
p Bractiog] Lab work (Given that no component shall be exeeed
'1 50% ol Marks).
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List of experiment

I. To find V-l characteristics of P-N junction diode.

[

To find V-1 characteristics of Zener diode.

['o find V-1 characteristics of Tunnel diode.

d

4. To find V-I characteristics of photo diode.

To find input/output characteristics of common base PNP/NPN transistor.

wn

6. To find input/output characteristics of common emitter PNP/NPN transistor.

7. ‘To determine energy bdnd gap using PN junction diod. ]
8. To study frequency of Hartley oscillator.

9. To study frequency of Wein bridge oscillator.

10. To find the characteristics ol different types of LED.

| 1. To study of Regulated power supply using Zener.

12. To study of Regulated power supply using transister.

:5:«--" '—ﬂwd ;
Chairpefrson Cllmrpcrsou Controller 6f Examination Joint (c;__fu.'lrm-

Bonrd of Sudies Faeulty of Siudies Shel Yaks oy Vidyopeeth She Yok by Vidy e ih
Shei Vs hnay Vidyapeeth Shrl Vaishony Vidyapeeih Vs hwasidy nlnys, lndace Vs hwan iy b e o e
Vishwavithnlayn, Indore Vishwavidyninyn, Indore

e kad
o S

Scanned with CamSc'anner



i Ay
LR LS Sh i :
=% Il Vaish :
s Sinav Vidvane ts :
Yapeeth Vl.shwawdyalaya, Indore

Name of
" the Program: B. Se. (Mathematics)

F\-——————___‘\%_\\%
SUBJECT ‘ TEACHING & EVALUATION SCHEME i
CODE Category Pt o —
SUBTECT NAMIK THEORY _'l';‘»;;,gr T1CAL
o
END : r h T P =
T skm | MST | oA :::: O/A Z
BSCMT T z
\ - i s |
30 DC Diff i }
1 erential equations | 60 20 20 a ‘ ; 3 |0 3

o introd Course Objective
niroadu . s o _
ce the students with the fundamentals of the Differential Equation

dfer o Course Outcomes
Jter the successful completion of this course students will be ab o

[. Know the basic concepts of differential equations.

2. Find the solution of the differential equations.

3. Solve the problems of linear differential equations and homogeneous linear
differential equations.

4. Apply the differential equations to real world problems.

Course Content:

~ ' . - - - =
sl tial equations, Variable separable form, Linear Differential equations, Bernoulli's

ion of differen ‘ ’ : _
Zg:gt?;’r? Exact differential equation, Equation reducible to exact differential equation.

UNIT =2 ' igher d e. Solvable for x,y,p. Clairaut's equation and
. : ' i f first order and higher degree, 90 %Y ,Dp- |
D!ﬁerfntlac:hi?ounatggo%etrical meaning of differential equation, Orthogonal trajectory.

singular s ;

[L_Jirq{cl; r- dlilf:‘erential equations with constant coefficients.

n with constant coefficients, Cauchy homogeneous linear

It - | neer 2iigte iati ethod of undetermined
Equations reducible 'to r equation, Method of variation of parameter, M
uation Legendre linea
eqd )
ients.
coefficie
o
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on of a spring.

Reference Book:

~Nu
Mo

A Text Book of Ordinary Differential Equations —

_ Differential Equations —

_ Differential Equations with Applica

Differential Equations — Lester R. Ford (McGraw Hill).

_ Differential Equations — S. L. Ross (John Wiley).

Differential Equations — H. T. H. Piaggio.
Kiseleyev, Makarenko &Krasnov (Mir).

H. B. Phillips (John Wiley & Sons).
tion & Programs — S. Balachanda Rao, H. R.

Anuradha (University Press).

Text Book of Ordinary Differential Equations (2nd Ed.) = S. G. Deo, V. Lakshmikantham
& V. Raghavendra (Tata McGraw Hill).
An Elementary Course in Partial Differential Equation — T. Amarnath (Narosa).
Higher Engineering Mathematics: B.S. Grewal, Khanna Publisher.
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Course Objective

To introd
roduce the stude :
tudents to the fundamentals of the Algebra of Vectors and Geometry

Co
After the successful completion of this c:::'j sf::’:;soxs ze able to:
1. Understand the algebra of vectors. |
2. Interpret and apply the concept of vectors in real life.
3. Learn the basics of solid geometry.
4. Solve the problems related to cones and cylinders.

Course Content:

UNIT = |
Vectors, Product of four vectors,

Reciprocal vectors, Vector differentiation, Velocity and acceleration.
UNIT =i

Del operator,
divergence and curl.

Gradient, Divergence and Curl, Higher order derivatives, Physical interpretation of

and work, Surface integral, Volume integral, flux,

UNIT — Il : ine i al  Circulation
Vecon Integralgll Iér;gerllmg?gké (without proof) and problems based on them.
ss ;
Theorems of Gauss,
ndition for three mutuall perpendicular
UNIT = IV ¢ cone with given pase, generators of cone, co y
Equation ©
generators.
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Right cir i
g cular cone, €quation of cylinder and its properties.

@ Reference Book:

1. Elem . _
entary Treatise on Coordinate Geometry of Three Dimension: R.J.T. Bell
MacMillan, India.
2. Theory and Problems of Advance Calculus: R. Murray, Spiegel, Schaum Publishing Co.
New York.
3. Vector Analysis: R. Murray, Spiegel, Schaum Publishing Co. New York.
4. A Textbook of Vector Calculus: Shanti Narayan, S. Chand & Co. New Delhi.
5 A Textbook of Vector Algebra: Shanti Narayan, S. Chand & Co. New Delhi.
. 6. The Elements of Coordinate Geometry: S.L. Loney, Mac Millan & Co.
7. A Textbook of Analytical Geometry of Two Dimensions: P.K. Jain, Khalil Ahmed, Mac
Millan India Ltd.
[ ions: i lii Ahmed,
8. A Textbook of Analytical Geometry of Three Dimensions: P.K. Jain, Khall A
Willey Eastern Ltd.
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BBAI5S01 | Human Values and 60 20 20 - - 301 -
Professional Ethics

Legends: L-Lecture; T-Tutorial/Teacher Guided Student Activity; P-Practical; C-Credit;
*Teacher Assessment shall be based on following components: Quiz / Assignment /
Project/ Participation in Class, given that no component shall exceed more than 10
marks.

Course Objectives:

The objective of the course is to disseminate the theory and practice of moral code of
conduct and familiarize the students with the concepts of "right" and "good" in
individual, social and professional context

Course Outcomes:
1. Help the learners to determine what action or life is best to do or live.
2. Right conduct and good life.

3. To equip students with understanding of the ethical philosophies, principles,
models that directly and indirectly affect business.

Course Content:

UNIT I: Human Value

1. Definition, Essence, Features and Sources
2. Sources and Classification

3. Hierarchy of Values

4. Values Across Culture

UNIT II: Morality

1. Definition, Moral Behaviour and Systems
2. Characteristics of Moral Standards

3. Values Vs Ethics Vs Morality

4. Impression Formation and Management



BBAIS01 Human Values and Professional Ethics (for UG Programs)

UNIT III: Leadership in Indian Ethical Perspective

l.
2.

3.

Leadership, Characteristics

Leadership in Business (Styles), Types of Leadership (Scriptural, Political,
Business and Charismatic)

Leadership Behaviour, Leadership Transformation in Terms of Shastras
(Upanishads, Smritis and Manu-smriti).

UNIT IV: Human Behavior — Indian Thoughts

l.
2.
3.

Business Ethics its meaning and definition, need.
Types, Objectives, Sources, Relevance in Business organizations.
Theories of Ethics, Codes of Ethics.

UNIT V: Globalization and Ethics

1.

Sources of Indian Ethos & its impact on human behavior

2. Corporate Citizenship and Social Responsibility — Concept (in Business),
3. Work Ethics and factors affecting work Ethics.

Suggested Readings
1. Beteille Andre (1991), Society and Politics in India, Athlone Press.
Chakraborty S. K. (1999), Values and Ethics for Organizations, oxford university
press.
3. Fernando, A.C.(2009), Business Ethics - An Indian Perspective, Pearson
Education :India.
4. Fleddermann, Charles D. (2012), "Engineering Ethics", Pearson Education /
Prentice Hall.
5. Boatright, John R (2012), "Ethics and the Conduct of Business", Pearson
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