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There are overall 182 different courses in various programmes offered by
the departments in university campus. All the syllabi are attached here
with highlighted course content which have focus on employability.

Name of the | Course Code Year of | Activities/Conte
Course introduct | nt with direct
ion bearing on
Employability/
Entrepreneursh
ip/ Skill
development
Internet FS-COMP-MSC- | 2021 Web  designing
Programming CS-CC-101 Practice, Project
C++ FS-COMP-MSC- | 2021 Programming
Programming CS-CC-104 Practice, Project
Combined FS-COMP-MSC- | 2021 Software
Practical CS-CP-106 Development
and Practice
Programming/Da
tabase tools etc.
Computer FS-COMP-MSC- | 2021 Practical
Fundamentals CS-FC-105 knowledge  of
Computers and
MS Office
Database FS-COMP-MSC- | 2021 Database
Management CS-CC-201 management,
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System Project
Operating System | FS-COMP-MSC- | 2021 Linux
CS-CC-203 installation,
Administration
Ethical Hacking | FS-COMP-MSC- | 2021 Knowlegde  of
CS-CC-204 Ethicla Hacking
Human and | FS-COMP-MSC- |2021 Web  designing
National Values | CS-CC-205 Practice, Project
Combined FS-COMP-MSC- | 2021 Software
Practical CS-CP-206 Development
and Practice
Programming/Da
tabase tools etc.
Data Structures FS-COMP-MSC- | 2021 Data Structures
CS-CC-301 and  Algorithm
practical, project
Java FS-COMP-MSC- | 2021 Programming
CS-CC-302 Practice, Project
Python FS-COMP-MSC- | 2021 Programming
CS-CE-303( ¢) Practice, Project
Software FS-COMP-MSC- | 2021 Software
Engineering & | CS-CE-303(a) Development
Research and Practice
Methodology Programming/Da

tabase tools etc.
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Artificial FS-COMP-MSC- |2021 Practice Al
Intelligence CS-CE-303(b) algorithms &
techniques,
Practice Prolog
Programming
Combined FS-COMP-MSC- | 2021 Software
Practical CS-CP-305 Development
and Practice
Programming/Da
tabase tools etc.
Data Analysis | FS-COMP-MSC- | 2021 Practice data
Using R CS-EO-304(a) analysis using R
Programming,
Project
Introduction  to | FS-COMP-MSC- | 2021 Practice  Latex
LaTeX CS-EO-304(b) Programming,
Project
Natural Language | FS-COMP-MSC- |2021 Practical
Processing CS-EO-304(c) knowledge  of
Natural language
processing tools
and techniques
Introduction  to | FS-COMP-MSC- |2021 Cyber Security
Cyber Security CS-EO-304(d) techniques,

knowledge  of
Indian IT Act
2000
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Computer FS-COMP-MSC- | 2021 Practice
Graphics & | CS-CC-401 Computer
Multimedia Graphics
Algorithms &
OpenGL
Android FS-COMP-MSC- | 2021 Designing
Programming CS-CC-402 Android  Apps
using  Android
Studio
Cloud Computing | FS-COMP-MSC- | 2021 Web  designing
CS-CE-403(a) Practice, Project
Internet of Things | FS-COMP-MSC- | 2021 Learning Using
CS-CE-403(b) Cloud services,
working on
cloud, maintain
data on cloud
Big Data & Data | FS-COMP-MSC- |2021 practical aspects
Mining CS-CE-403(c) of wusing IOT
using Raspberry
Pi
Machine FS-COMP-MSC- |2021 Practice of
Learning CS-CE-403(d) various machine
learning
algorithms
Combined FS-COMP-MSC- | 2021 Software
Practical CS-CP-405 Development

and Practice
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Programming/Da
tabase tools etc.

Research Project | FS-COMP-MSC- | 2021 Research Project
CS-EO-404(a)
Review FS-COMP-MSC- | 2021 Case Study
CS-EO-404(b)
Dissertation FS-COMP-MSC- | 2021 Dissertation
CS-EO-404(c)
Internship FS-COMP-MSC- |2021 Internship in an
CS-EO-404(d) IT firm
Data Structures FS-COMP- 2021 Data Structures
MCSLE-CC-101 and  Algorithm
practical, project
Java FS-COMP- 2021 Programming
MCSLE-CC-102 Practice, Project
Software FS-COMP- 2021 Software
Engineering & | MCSLE-CC-103a Development
Research and Practice
Methodology Programming/Da
tabase tools etc.
Artificial FS-COMP- 2021 Practice Al
Intelligence MCSLE-CC- algorithms &
103b techniques,
Practice Prolog

Programming
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Data Analysis | FS-COMP- 2021 Practice data

Using R MCSLE-CC-105a analysis using R
Programming,
Project

LaTeX: a | FS-COMP- 2021 Practice  Latex

document MCSLE-CC- Programming,

preparation 105b Project

system

Computer FS-COMP-MSC- | 2021 Knowledge  of

Graphics & | LE-CC-201 Computer

Multimedia graphics  tools,
Hands-on
Practice of
Blender

Android FS-COMP-MSC- | 2021 Designing

Programming LE-CC-202 Android  Apps
using  Android
Studio

Cloud Computing | FS-COMP-MSC- | 2021 Hands-on

LE-CC-203 (a) practice for

using Cloud
environment

Internet of Things | FS-COMP-MSC- |2021 Using Raspberry

LE-CC-203 (b) Py for

development of
Iot device

Big Data & Data | FS-COMP-MSC- |2021 hando on
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Mining LE-CC-203 (¢) practice to use
Hadoop and
other data
mining tools

Machine FS-COMP-MSC- |2021 Using Machine

Learning LE-CC-203 (d) learning  tools
and techniques

Natural Language | FS-COMP-MSC- | 2021 Programming

Processing LE-CC-204(a) Practice, Project

Introduction  to | FS-COMP-MSC- |2021 Practical

Cyber Security LE-CC-204(b) knowledge  of
Natural language
processing tools
and techniques

Combined FS-COMP-MSC- |2021 Cyber Security

Practical & | LE-CC-205 techniques,

Project knowledge  of
Indian IT Act
2000

Moral Values FS-COMP-MSC- | 2021 inclulcate  life

LE-CC-206 skills and moral
values in the
student

Programming PGDCA-102 2019 Programming

with C++ Practice, Project

Database System | PGDCA-103 2019 Database

management,
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Project

Operating System | PGDCA-104 2019 Linux
installation,
Administration

Research Project/ | PGDCA-106 2019 Research

Case Study Project/ Case
Study

C++ Lab PGDCA-107 2019 Programming
Practice, Project

DBMS Lab PGDCA-108 2019 Database
management,
Project

Cyber Crime, | MCSEC 102 2019 Learning Cyber

Cyber Laws and Crime, Cyber

IPR Laws and IPR

C++ and Data| MCSEC 104 2019 Data Structures

Structures and  Algorithm
practical, project

Combined MCSEC 105 2019 Practice

Practical Programming/Da
tabase  security
tools etc.

Information MCSEC 201 2020 Practice

Security and Information

Cryptography Security  tools.

Dept has
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complete module
and set of
excercises  for
Information
Security

Ethical Hacking

MCSEC 202

2020

Practice Ethical
Hacking tools.
Dept has
complete module
and  excercises
for Information
Security

DBMS

MCSEC 203

2020

Database
management,
Project

Python

MCSEC 204

2020

Programming
Practice, Project

Combined

Practical

MCSEC 205

2020

Practice
Programming/Da
tabase  security

tools etc.

Cyber Forensics,
Audit and
Investigation

MCSEC 301

2020

Cyber Forensics,
Audit and
Investigation

Biometric
Security

MCSEC 302

2020

Learn and
practice
Biometric
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Security
Algorithms
Wireless LAN | MCSEC 303 2020 learn Mobile
and Mobile computing
Computing
Operating MCSEC 304 2020 Linux
Systems installation,
Administration
Combined MCSEC 305 2020 Practice
Practical Programming/Da
tabase  security
tools etc.
Malware MCSEC 401 2020 Practice malware
Analysis analysis and
vulnerability
check using
various tools.
Mobile and | MCSEC 402 2020 learning and
wireless security practice Mobile
and wireless
security
Intrusion MCSEC 403 2020 Learn Intrusion
Detection and Detection  and
Prevention Prevention
Systems Systems,
Practice

Wireshark and
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other IDS/IPS
Combined MCSEC 405 2020 Practice
Practical Programming/Da
tabase  security
tools etc.
History of Indian | FA-D&P-CC-102 | 2021 Knowledge  of
Arts -1 Indian Arts
Landscape FA-D&P-CC-103 | 2021 Landscape
(Monochrome) (Monochrome)
Practical Practical
Portrait Study | FA-D&P-CC-104 | 2021 Portrait ~ Study
(Monochrome) (Monochrome)
Practical Practical
History of Indian | FA-D&P-CC-202 | 2021 Knowledge  of
Arts -I1 Indian Arts
Landscape FA-D&P-CC-203 | 2021 Landscape
(Coloured) (Coloured)
Practical Practical
Portrait Study | FA-D&P-CC-204 | 2021 Portrait ~ Study
(Coloured) (Coloured)
Practical Practical
History and | FA-D&P-CC-301 | 2021 Knowledge  of
Philosophy of Modern Art
Modern Art-1
History of | FA-D&P-CC-302 | 2021 Knowledge  of
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Western Art - 1 Western Art
Composition FA-D&P-CE- 2021 Composition
(Figurative) 303A (Figurative)
Practical Practical
Print Making | FA-D&P-CE- 2021 Print Making
(Leno) Practical |303B (Leno) Practical
Nature Study | FA-D&P-CE- 2021 Nature Study
(Monochrome) 304A (Monochrome)
Practical Practical
Creative Still Life | FA-D&P-CE- 2021 Creative Still
(Monochrome) 304B Life
Practical (Monochrome)
Practical
Life Study | FA-D&P-CE- 2021 Life Study
(Monochrome) 304C (Monochrome)
Practical Practical
2D Design | FA-D&P-CE- 2021 2D Design
(Monochrome) 305A (Monochrome)
Practical Practical
Rendering FA-D&P-CE- 2021 Rendering
(Monochrome) 305B (Monochrome)
Practical Practical
History and | FA-D&P-CC-401 | 2021 Art in Education

Philosophy of
Modern Art-11

& Society
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History of | FA-D&P-CC-402 | 2021 History of
Western Art - 11 Western Art
Composition FA-D&P-CE- 2021 Composition
(Non-Figurative) |403A (Non-Figurative)
Practical Practical

Print Making | FA-D&P-CE- 2021 Print Making
(Wood) Practical |403B (Wood) Practical
Nature Study | FA-D&P-CE- 2021 Nature Study
(Coloured) 404A (Coloured)
Practical Practical
Creative Still Life | FA-D&P-CE- 2021 Composition
(Coloured) 404B (Pictorial)
Practical

Life Study | FA-D&P-CE- 2021 Creative Still
(Coloured) 404C Life (Coloured)
Practical Practical

2D Design | FA-D&P-CE- 2021 2D Design
(Coloured) 405A (Coloured)
Practical Practical
Rendering FA-D&P-CE- 2021 Rendering
(Coloured) 405B (Coloured)
Practical Practical
Microbial FS-MIC-CC-104 | 2021 Genetic

Genetics and engineering,
Genetic cloning, genomic

Engineering

library
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construction etc

Bioinstrumentatio
n

FS-MIC-CC-202

2021

Use of different
techniques
which could help
in the
establishment of
new
Laboratories

Industrial and
food
Microbiology

FS-MIC-CC-204

2021

Bioreactor

design and
fermentation
processes,
isolation
selection and
screening of
industrially
important
microorganisms.
The production
process of
various
industrially
important
microbial
products.

Microbial
Ecology and
Environmental

FS-MIC-CC-402

2021

Wastewater
treatment
processes,
microbial
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Biotechnology assessment of
water quality etc.
Soil and | FS-MIC-CC-302 |2021 Production
Agricultural Technology for
Microbiology biofertilizers,
microbial
pesticides,
formulation of
insecticides,
rhizosphere
microbiology
and study of
various plant
diseases
Basics of Medical | FS-MIC-OE- 2021 Introduction and
Laboratory 304B application  of
Techniques various
techniques
required for
functioning  of
clinical and non
clinical
Laboratories
Foundation of | PGDYN-1 2019 Foundational
Yoga Knowledge  of
Yoga
Basics of | PGDYN-2 2019 Foundational
Naturopathy Knowledge  of
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Naturopathy
Human Anatomy | PGDYN-3 2019 Anatomy
& Physiology Knowledge  of
human body
PGDYN-4 Yogic | PGDYN-4 2017 Therapy
management for Knowledge  of
Diseases Yoga
PGDYN-P PGDYN-P 2017 Practical
Practical Knowledge  of
Yoga
Dissertation/Proje | PGDYN-D 2017 Practical
ct Work/ clinical Knowledge  of
project / case Therapy
study / & Viva
Philosophical MYS-1 2017 Philosophical
Background  of Knowlede of
Yoga Yoga
Principal MYS-2 2017 Ancient  Yoga
Upanishads & Knowledge
Yoga Vasishtha
Yoga and Health | MYS-3 2017 Therapy
Knowledge  of
Yoga
Diet and Dietary | MYS-4 2018 Therapy

Management for
Common

Knowledge  of
Yoga
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Diseases

Combined MYS-I-P 2018 Practical

Practical Knowledge  of
Yoga

Sadana and | MYS-5 2018 Therapy

Theory of Knowledge  of

HathyogaAvamP Yoga

atanjali Yoga

Psychology and | MYS-6 2018 Therapy

its Relevance to Knowledge  of

Yoga Yoga

Study of Yogic | MYS-7 2018 Therapy

practices Knowledge  of
Yoga

Research MYS-8 2018 Research

Methods and Knowledge

Statistic in Yoga

Education

Combined MY S-II-P 2018 Practical

Practical Knowledge  of
Yoga

Dissertation/proje | MYS-D 2018 Practical

ct/training/review Knowledge  of

/clinical Yoga

project/internship

/case study
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Historical FPE-YOG-01- 2018 Foundational
Background  of | CC- 01 Knowledge  of
Yoga Yoga
Theoretical study | FPE-YOG-01- 2018 Anatomy
of Yogic | CC- 02 Knowledge  of
Practices human body
Patanjali Yoga FPE-YOG-01-CC | 2018 Ancient  Yoga
-03 Knowledge
Human Anatomy | FPE-YOG-01- 2021 Anatomy
& Physiology—-I | CC-04 4011 Knowledge  of
human body
Basics of Yoga FPE-YOG-01- 2021 Ancient  Yoga
CF-01 Knowledge
Practical FPE-YOG-01-P | 2021 Practical
01 Knowledge  of
Yoga
Diet & Dietary | FPE-YOG-02-CC | 2021 Diet
Management 014011 Management
Knowledge
Sadhna & Theory | FPE-YOG-02- 2021 Ancient  Yoga
of Hath Yoga CC-02 Knowledge
Yogic Concepts | FPE-YOG-02- 2021 Foundational
in Upanishads CC-03 Knowledge  of
Yoga
Human anatomy | FPE-YOG-02- 2021 Ancient  Yoga
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& Physiology-11 | CC-04 Knowledge

Human and | FPE-YOG-02- 2021 National Values

National Values |CF-01

Practical FPE-YOG-02-P- |2021 Practical

01 Knowledge  of

Yoga

Yogic FPE-YOG-03- 2021 Therapy

management for | CC-01 Knowledge  of

Diseases Yoga

Basics of | FPE-YOG-03-CC | 2021 Knowledge  of

Naturopathy -02 Naturopathy
methods

General FPE-YOG-03- 2021 Foundatinoal

Psychology CE-01 Knowledge  of
psychology

Yoga in ancient | FPE-YOG-03- 2021 Foundational

Text CE-02 Knowledge  of
Yoga

Indian FPE-YOG-03- 2021 Foundational

Philosophy EO-01 Knowledge  of

Relevant to Yoga Yoga

Ayurveda, FPE-YOG-03-EO | 2021 Foundational

Swasthavritta & | -02 Knowledge  of

Diet Ayurved

Practical FPE-YOG-03-P 2021 Practical
Knowledge  of
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01 Yoga

Research FPE-YOG-04- 2021 Research

methods and | CC-01 Knowledge

Statistic in Yoga

Education

Dissertation OR | FPE-YOG-04-D- |2021 Practical

Research Project | 01 Knowledge  of

OR Review OR Yoga

Case Study

Teaching FPE-YOG-04-EO | 2021 Therapy

Methodology of | -01 Knowledge  of

Yoga Practice Yoga

Yoga & Stress | FPE-YOG-04- 2021 Therapy

Management EO-02 Knowledge of
Yoga

FPE YOG 04 P |FPE-YOG-04-P- |2021 Practical

01 4011: Practical | 01 Knowledge  of
Yoga

BASIC BYS-1 2021 Foundational

PRINCIPLE OF Knowledge  of

YOGA AND ITS Yoga

RELEVANCE

HUMAN BYS-2 2021 Nutriotion

BIOLOGY knowledge

andNUTRITION

RELATED

BIOCHEMISTR




AQAR 2021-22

Y

INDIAN EPICS |BYS-3 2021 Foundational
Knowledge  of
Yoga

Practicals BYS-I-P 2019 Practical
Knowledge  of
Yoga

Yoga BYS-4 2019 Ancient  Yoga

therapy(Modern Knowledge

& Ancient)

YOGA & | BYS-5 2019 Foundational

SPIRITUALITY Knowledge  of
Yoga

Patanjal YOGA | BYS-6 2019 Ancient  Yoga

TEXTS Knowledge

Practicals BYS-II-P 2019 Practical
Knowledge  of
Yoga

Brain-Psychology | BY S-7 2019 Knowledge of

And Naturopathy Human Brain
and Naturopathy
methods

NATURE CURE | BYS-8 2019 Knowledge  of

METHODS AND
PRACTICE

Naturopathy
methods
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STRESS BYS-9 2019 Handling Stress
MANAGEMENT and Research
AND YOGA Knowledge
RESEARCH
Practical BYS-III-P 2019 Practical
Knowledge  of
Yoga
B.A. LL.B. (H) Paper 8.5 and 8.6 | 2019 Moot Court,
Moot Court Seminar
LL.B. Moot Court 2019 Moot Court,
Seminar
LL.M. Moot Court, | 2019 Moot Court,
Seminar Seminar
PGDFS Foresnsic 2019 Foresnsic
Laboratory Laboratory
Practical Practical
Foundations  of | FE-LIS-CF-100 | 2019 Knowledge  of
Library and Library
Information functioning
Science
Knowledge FE-LIS-CC-101 |2017-18 |Knowledge of
Organization: Classification of
Classification Books
(Theory)
Knowledge FE-LIS-CC-102 |{2019-20 |Hands On
Organization: practice of
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Classification Classification of
(Practical) Books
Information and | FE-LIS-CC-103 | 2021 Knowledge  of
Communication ICT wuseful for
Technology library
(Theory) management
Information and | FE-LIS-CC-104 |2021 Hands -on
Communication Practice of ICT
Technology tools useful for
(Practical) library
management
Seminar FE-LIS-CC-105 2021 Seminars
Skill FE-LIS-CC-106 |2021 On-site training
Enhancement of Lbirary
Internship Functions
National and | FE-LIS-CF-200 |2021 To inclulcate in
Human Value humans Human
values and
Thoghts related
to National
Pratidge
Knowledge FE-LIS-CC-201 |2021 Knowledge  of
Organization: Cataloguing  of
Cataloguing Books
(Theory)
Knowledge FE-LIS-CC-202 |2021 Hands On
Organization: practice of
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Cataloguing Cataloguing of
(Practical) Books
Management of | FE-LIS-CC-203A | 2021 On-site training
Academic of
Library & LbiraryInformati
Information on Systems
System
Management of | FE-LIS-CC-203B | 2021 On-site training
Public Library& of
Information LbiraryInformati
System on Systems
Information FE-LIS-CC-204A | 2021 Knowledge  of
Sources Knowledge
&Systems in bases, datasets
Sciences and repositories
for Science
stream
Information FE-LIS-CC-204B | 2021 Knowledge  of
Sources & Knowledge
Systems in Social bases, datasets
Sciences and repositories
for Social
Science stream
Seminar FE-LIS-CC-205 2021 Seminars
Environmental FS-ENV-CC-301 |2021 Practical aspects
Technology of various

environmental
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technology &
tools

Environmental FS-ENV-CC-302 | 2021 Practical aspects
Impact of various
Assessment environmental
Impact
assessment tools
nad technique
Climate Science | FS-ENV-EO- 2021 Knowledge  of
304(a) various
environmental
Impact
assessment tools
nad technique
Disaster FS-ENV-EO- 2021 Knowledge  of
Management 304(b) Natural
Resources  and
Management
Natural FS-ENV-CC-401 |2021 Tools &
Resources and techniques  for
Management Natural
Resources and
Management
Environmental FS-ENV-CC- 2021 Field Knowlegde
Impact 402(a) of Biodiversity
Assessment and

Conservation
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Biodiversity and | FS-ENV-CC- 2021 Field Knowledge
Conservation 402(b) of Biodiversity
and
Conservation
Environmental FS-ENV-CC- 2021 Knowledge  of
Issues and | 403(a) Environmental
Awareness Issues and
Awareness
Waste FS-ENV-CC- 2021 Experiments for
Management 403(b) Waste
Management
techniques
Practical FS-ENV-CC-405 |2021 Experimental
Study of various
environmental
issues and
techniques
Paper ESCC 404 | FS-ENV-CC-404 |2021 Research
Dissertations Projects on
environmental
issues
REGISTRAR

M.G.S. UNIVERSITY
BIKANER
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Masters in Computer Science (Semester System)
Choice Based Credit System

Background

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

The process of revamping the curriculum started with a series of webinars and discussions
conducted by the University to orient the teachers about the key features of the Policy,
enabling them to revise the curriculum in sync with the Policy. Proper orientation of the
faculty about the vision and provisions of NEP-2020 made it easier for them to appreciate
and incorporate the vital aspects of the Policy in the revised curriculum focused on creating
holistic thoughtful, creative, and well-rounded individuals equipped with the key 21st-century
skills ‘for the development of an enlightened, socially conscious, knowledgeable, and skilled
nation’.

With NEP-2020 in the background, the revised curricula articulate the spirit of the Policy by
emphasising upon - an integrated approach to learning; innovative pedagogies and
assessment strategies; multidisciplinary and cross-disciplinary education; creative and critical
thinking; ethical and Constitutional values through value-based courses; 21st century
capabilities across the range of disciplines through life skills, entrepreneurial and professional
skills; community and constructive public engagement; social, moral, and environmental
awareness; Organic Living and Global Citizenship Education (GCED); holistic, inquiry-
based, discovery-based , discussion-based and analysis-based learning; exposure to Indian
knowledge system, cultural traditions and literature through relevant courses offering
“Knowledge of India, fine blend of modern pedagogies with indigenous and traditional ways
of learning; flexibility in course choices, student-centric participatory learning; imaginative
and flexible curricular structures to enable creative combinations of disciplines for study;
offering multiple entry and exit points, alignment of Vocational courses with the
International Standard Classification of Occupations maintained by the International Labor
Organization; breaking the silos of disciplines; integration of extra-curricular and curricular
aspects, exploring internships with local industry, businesses and artists and craft persons;
closer collaboration between industry and higher education institutions for technical,
vocational, and science programs, and formative assessment tools to be aligned with the
learning outcomes, capabilities, and dispositions as specified for each course. The university
has also developed a consensus on Blended Learning with 10% component of online teaching
and 60% face-to-face classes for each program.

The revised curricula of various programs could be devised with concerted efforts of the
faculty, Heads of the Departments, and the Deans of Schools of Study. The draft prepared by
each department was discussed in a series of discussion sessions conducted at the
Department, School, and University level. The leadership of the University has been a driving
force behind the entire exercise of developing the uniform template and structure for the
revised curriculum. The Vice-Chancellor of the University conducted series of meetings with
Heads and Deans to deliberate upon the vital parameters of the revised curriculum to
formulate a uniform template featuring Background, Programme Outcomes, Programme
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Specific Outcomes, Postgraduate Attributes, Structure of Masters Course, Learning Outcome
Index, Semester-wise Courses and Credit Distribution, Course-level Learning Outcomes,
Teaching-Learning Process, Blended Learning, Assessment and Evaluation, Keywords,
References, and Appendices. The experts of various Board of Studies and School Boards
contributed to a large extent in giving the final shape to the revised curriculum of each
program.

To ensure the implementation of curricular reforms envisioned in NEP-2020, the University
has decided to implement various provisions in a phased manner. Therefore, the curriculum
may be reviewed annually so as to gradually include all relevant provisions of NEP-2020.
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Choice Based Credit System

Program Outcomes

On completing Masters in the Faculty of Science, the students shall be able to realize the
following outcomes:

PO Description

PO1 Acquired knowledge with facts and figures related to various subjects in pure
sciences such as Physics, Chemistry, Botany, Zoology, Mathematics, etc.

PO2 Understood the basic concepts, fundamental principles, and scientific theories
related to various scientific phenomena and their relevance in day-to-day
life.

PO3 Acquired the skills in handling scientific instruments, planning, and

performing laboratory experiments The skills of observations and drawing
logical inferences from the scientific experiments.

PO4 Analyzed the given scientific data critically and systematically and the ability
to draw objective conclusions.

PO5 Been able to think creatively (divergent and convergent) to propose novel
ideas in explaining facts and figures or providing new solutions to problems.

PO6 Realized how developments in any science subject help develop other science
subjects and vice-versa and how interdisciplinary approach helps provide
better solutions and new ideas for sustainable outcomes.

PO7 Developed a scientific outlook concerning science subjects and all aspects
related to life.

PO8 Realized that knowledge of subjects in other faculties such as humanities,
performing arts, social sciences, etc., can have greatly and effectively
influence, which inspires in evolving new scientific theories and inventions.

PO9 Imbibed ethical, moral, and social values in personal and social life, leading to
a highly cultured and civilized personality.

PO10 Developed various communication skills such as reading, listening, speaking,
etc., which will help express ideas and views clearly and effectively.

PO11 Realized that pursuit of knowledge is a lifelong activity and in combination
with untiring efforts and positive attitude and other necessary qualities leads
towards a successful life.
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Program Specific Outcomes (PSO)

On completing Masters in the M.Sc. in Computer Science, the students shall be able to realize
the following outcomes:

PSO Description

PSO1 Communicate computer science concepts, designs, and solutions effectively
and professionally

PSO2 Apply knowledge of computing to produce effective designs and solutions for
specific problems

PSO3 Use software development tools, software systems, and modern computing
platforms

PSO4 To have the knowledge and the ability to develop creative solutions

PSO5 To develop skills to learn new technology

PSO6 To develop critical reasoning

PSO7 To apply computer science theory and software development concepts to
construct computing-based solutions

PSO8 To design and develop computer programs/computer-based systems in the
area related to algorithms, networking, web design, cloud computing,
Artificial Intelligence, Mobile applications

PSO9 The ability to understand, analyse and develop computer programs in the
areas related to algorithms, system software, multimedia, web design, big
data analytics, and networking for efficient design of computer-based systems
of varying complexity

PSO10 The ability to understand the evolutionary changes in computing, apply
standard practices and strategies in software project development using open-
ended programming environments to deliver a quality product for business
success, real-world problems, and meet the challenges of the future

PSO11 The ability to employ modern computer languages, environments, and
platforms in creating innovative career paths to be an entrepreneur, lifelong
learning and a zest for higher studies and also to act as a good citizen by
inculcating in them moral values & ethics

Postgraduate Attributes
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Disciplinary Knowledge

Creative & Critical Thinking
Reasoning and Analytical abilities
Logic/Discrete Mathematics knowledge
Logical Thinking

Problem analysis and solving abilities
Life Skills

Moral & Ethical Values

Research Skills
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Choice Based Credit System

Structure of Masters’ Programme
Scheme for
M.Sc. Computer Science (Semester I)

Examination 2021
Session 2021-22

Semester I
Course Code Course Title Exam Max. Marks Min. L T P* | Credits
Hours Marks
Int. Ext.
Marks | Marks
Core Courses
1| FS-COMP- Mathematics for 3 10 40 13 3 1 1 5
%SIC'CS'CC' Computer Science (25%)
2 | FS-COMP- Internet Programming 3 10 40 13 3 1 1 5
MSC-CS-CC- 25%)
102 (25%
3 | FS-COMP- Computer Organization 3 10 40 13 3 1 1 5
MSC-CS-CC- 25%)
103 (25%
4 | FS-COMP- C++ Programming 3 10 40 13 3 1 1 5
MSC-CS-CC- 25%)
104 (25%
Foundation Courses
5 | FS-COMP- Computer 3 50% - 18 2 2 1 5
%SSC'CS'FC' Fundamentals (36%)
Total Marks | 40 160
Total Theory Marks (A) 200 72 | Total Credits | 25
(36%
aggregate)
Practical courses
6 |FS-COMP- Combined Practical 3 25 75 |36 (36% | *combined practical of
%iC'CS'CP' aggrc)egat above subjects
e
Total Practical Marks (B) | 100
Grand Total (A+B) | 300

*Audit course. The candidate will have to qualify the paper by the time he / she qualifies for the
Programme. He/She can avail maximum 4 chances along with the Semester Examinations.

Scheme for
M.Sc. Computer Science (Semester II)
Examination 2022
Session 2021-22

Semester 11

Course Code Course Title Exam Max. Marks Min.
Hours Marks
Int. Ext.
Marks | Marks

Credits

Core Courses




Masters in Computer Science (Semester System)
Choice Based Credit System

1| FS-COMP- Database Management 3 10 40 13 3 1 1 5
MSC-CS-CC- | g 25%)
201 ystem (25%
2 | FS-COMP- Data Communication 3 10 40 13 3 1 1 5
%SZC'CS'CC' and Networking (25%)
3 | FS-COMP- Operating System 3 10 40 13 3 1 1 5
MSC-CS-CC- 25%)
203 (25%
4 | FS-COMP- Ethical Hacking 3 10 40 13 3 1 1 5
MSC-CS-CC- 25%)
204 25%
Foundation Course
5 | FS-COMP- Human and National 3 50%* - 18 2 2 1 5
MSCESTE  values (36%)
Total Marks | 40 160
Total Theory Marks (A) 200 72 | Total Credits | 25
(36%
aggregate)
Practical Courses
6 |FS-COMP- Combined Practical 3 25 75 |36 (36% | *combined practical of
MSC-CS-CP- a t b bject
206 ggrc)ega above subjects
e
Total Practical Marks (B) | 100
Grand Total (A+B) | 300
*Audit course. The candidate will have to qualify the paper by the time he / she qualifies for the
Programme. He/She can avail maximum 4 chances along with the Semester Examinations.
Scheme for
M.Sc. Computer Science (Semester I1I)
Examination 2022
Session 2021-22
Semester 111
Course Code Course Title Exam Max. Marks Min. L T P* | Credits
Hours Marks
Int. Ext.
Marks | Marks
Core Courses
1 if[ss_g%hgpéc Data Structures 3 10 40 13 3 1 1 5
301 (25%)
2 if[ss_g%l\gpéc Java 3 10 40 13 3 1 1 5
302 (25%)

Core Elective Courses
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3 | FS-COMP- a) Software 3 10 40 13 3 1 1 5
%iC'CS'CE' Engineering & (25%)
Research
Methodology
b) Artificial
Intelligence
c) Python
d) Theory of
Computation
Elective Open Courses
4 | FS-COMP- a) Data Analysis Using 3 10 40 13 3 1 1 5
MSC-CS-EO- R 259
304 (25%)
b) Introduction to
LaTeX
c¢) Natural Language
Processing
d) Introduction to
Cyber Security
Total Marks | 40 160
Total Theory Marks (A) 200 72 | Total Credits | 25
36%
aggregate)
Practical Courses
5 |FS-COMP- Combined Practical 3 25 75 |36 (36% | *combined practical of
%@C'CS'CP' aggr;:gat above subjects
e
Total Practical Marks (B) | 100
Grand Total (A+B) | 300
Scheme for
M.Sc. Computer Science (Semester 1V)
Examination 2022
Session 2021-22
Semester IV
Course Code Course Title Exam Max. Marks Min. L T | P* | Credits
Hours Marks
Int. Ext.
Marks | Marks
Core Courses
1| FS-COMP- Computer Graphics & 3 10 40 13 3 1 1 5
CESCE  Multimedia (25%)
2 | FS-COMP- Android Programming 3 10 40 13 3 1 1 5
MSC-CS-CC- 25%)
402 (25%

Core Elective Courses
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3 | FS-COMP- a) Cloud Computing 3 10 40 13 3 1 1 5
S CE | ) Internet of Things (25%)
c¢) Big Data & Data
Mining
d) Machine Learning
Elective Open Courses
4 | FS-COMP- a) Research Project 3 10 40 13 3 1 1 Sk
WO b)) Review (25%)
¢) Dissertation
d) Internship
Total Marks | 40 160
Total Theory Marks (A) 200 72 | Total Credits | 25
%
aggrégifte)
Practical Courses
5 |FS-COMP- Combined Practical 3 25 75 |36 (36% | *combined practical of
MSC-CS-CP- .
405 aggr;:gat above subjects
e

Total Practical Marks (B) | 100

Grand Total (A+B) | 300

*10 min presentation/viva voce of each student
" Teacher guide shall decide the hrs required for carrying out the decided Research Project/ Review/Case Study
by the allotted student(s) in the forms of lecture, tutorial and lab work as per the requirement of the study topic.

Learning Outcome Index
Learning Outcomes are statements of knowledge, skills, and abilities a student should possess and demonstrate
upon completion of learning experiences.

I. Programme Outcomes(PO) and Programme Specific Outcomes (PSO)
PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10 | PSOI11

PO1 X X X X X X X X X X

PO2 X X X X X X X X X

PO3 X X X X X X X X X X

PO4 X X X X X X X X X X

PO5 X X X X X X X X X X X

PO6 X X X X X X X X X

PO7 X X X X X X

POS8 X X X X X X

PO9 X X X X X X X
PO10 X X X X X X
POL11 X X X X X X X X X X

1I. Programme Specific Qutcomes (PSO) and Core Courses (CC)
MC | MCS | MC | MCS | MCS | MCS | MCS | MCS | MCS | MCS MCS MCS
S 102 S 104 201 202 203 204 301 302 401 402
101 103

PSO1 X X X X X X X X X X X X
PSO2 X X X X X X X X X X X X
PSO3 X X X X X X X
PSO4 X X X X X X X X X X X X
PSO5 X X X X X X X X X X X X
PSO6 X X X X X X

PSO7 X X X X X X X X X X X X
PSOS8 X X X X X X X
PSO9 X X X X X X X X X
PSO10 X X X X X X X X X X X X
PSO11 X X X X X X X X X X X X
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I1. Programme Specific Outcomes (PSO) and Core Elective Courses (CEC)

MCS MCS MCS MCS MCS MCS MCS MCS
303a 303b 303c 303d 403a 403b 403c 403d

PSO1 X X X X X X X

PSO2 X X X

PSO3

PSO4

SR RERE
SAERERE
SAERERE
SAERERE

PSO5

PSO6

SMPEERE
SMPEERES
SAERERE
SEERE

PSO7

PSO8

PSO9

>4
4
>
>4

SMPEERE
SAERERE
SAERERE
SAERERE

PSO
10

PSO X X X X X X X X
11

IV. Programme Specific Outcomes (PSO) and Open Elective Courses (OEC)

MCS MCS MCS MCS
305a 305b 405a 405b

PSO1 X X X X

PSO2 X X

PSO3

PSO4

RN
PR

PSO5

PSO6

RN
RN

PSO7

PSO8

PSO9

>
bl

RN
PR

PSO
10

PSO X X X X
11

Objectives, Course-level Learning Outcomes, Contents, and Suggested Readings
Semester I
Paper Code:FS-COMP-MSC-CS-CC-101
Paper Name: Mathematics for Computer Science

Course Objectives:
COLl. To learn to evaluate mathematical arguments revolving around computation
CO2. To understand the basics of Combinations and Permutations
CO3. To acquire the ability to represent relations matrices and digraphs
CO4. To acquire and apply the knowledge on Graphs and Trees to real-world applications
CO5. To have the ability to Demonstrate the working of Grammars and Languages
Learning Outcomes:
After completion of this course, the student will be able to-
LO1. Comprehend and evaluate mathematical arguments revolving around computation.
LO2. Understand the basics of Combinations and Permutations.
LO3. Represent relations matrices and digraphs.
LO4. Apply the knowledge on Graphs and Trees to real-world applications.
LOS5. Demonstrate the working of Grammars and Languages.
Note: Non-Scientific Calculator may be allowed in the end-semester examination.
Course Description
Unit -1
Sets: different types of sets, set operations; Basic Counting Principles, Pigeonhole Principle, Binomial
Coefficients, Binomial Theorem, Permutations, Combinations; Matrices: addition, multiplication; Vectors:
position vector, addition, subtraction and products of vectors.
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Unit - IT
Mathematical Induction; Logic: Propositions and logical operations, Conditional statements, Tautologies and
Contradictions, Logical Equivalence, quantifiers. Basic computability theory: Chomsky Hierarchy, the concept
of models of computation, the concept of types of languages and grammars.

Unit - ITT
Relations: Representation of Relations, Properties of relations, transitive closure; Ordered Sets: poset,
Properties, Hasse Diagram, Extremal elements of posets; Functions: Types of Functions, Asymptotic notations;
Coordinate Systems: representation of points, straight lines, standard equation of circles.

Recommended Readings
1. K.H. Rosen, Discrete Mathematics and its applications, seventh edition
2. Kolman, Busby and Ross, Discrete Mathematical Structures, Sixth Edition, PHI.
Suggested Readings
3. Schaum's Outline Of Theory and Problems of DiscreteMathematics, Third Edition.
4. C L Liu, Elements of Discrete Mathematics, TMH,
5. John Vince, Foundation Mathematics for Computer Science: A Visual Approach, Springer
6. George B. Thomas and Ross L. Finney, Calculus and Analytic Geometry, Addison Wesley
7. J. Ullman and J. Hopcroft , Introduction to Automata Theory, Languages, and Computation, Pearson
Education
8. Daniel I.A. Cohen, Introduction to Computer Theory, 2ed, Wiley.
9. Peter Linz, An Introduction to Formal Languages and Automata, Sixth edition.
Paper Code:FS-COMP-MSC-CS-CC-102
Paper Name: Internet Programming

Course Objectives -

COl. To gain knowledge of how the client-server model of Internet programming works

CO2. To learn design and development of interactive, client-side, executable web applications

CO3.To acquire the ability to demonstrate how Internet programming tasks are accomplished

CO3: To know how to build tools that assist in automating data transfer over the Internet.

CO4: To understand the advantages and disadvantages of the core Internet protocols
Learning Outcomes:
After completion of this course, the student will be able to-
LO1: Explain how the client-server model of Internet programming works
LO2: Design and develop interactive, client-side, executable web applications
LO3: Demonstrate how Internet programming tasks are accomplished
LO3: Build tools that assist in automating data transfer over the Internet
LO4: Compare the advantages and disadvantages of the core Internet protocols
Course Description

Unit I
Internet Basics: Evolution of the Internet, Basic internet terms and applications. ISP, Anatomy of an e-mail
Message, basics of sending and receiving, E-mail Protocol; Mailing List- Subscribing, Unsubscribing.
Introduction to World Wide Web and its work, Web Browsers, Search Engine, Downloading, HyperText
Transfer Protocol (HTTP), URL, Web Servers, FTP, Web publishing- Domain Name Registration, Space on
Host Server for Web Site, Maintain and Updating.
Unit - II
HTML: Elements of HTML & Syntax, Comments, Headings, Paragraph, Span, Pre Tags, Backgrounds,
Formatting tags, Images, Hyperlinks, div tag, List Type and its Tags, Table Layout, Use of Forms in Web
Pages. CSS: Introduction to Cascading Style Sheets, Types of Style Sheets (Inline, Internal and External),
using Id and classes, CSS properties: Background Properties, Box Model Properties, Margin, Padding, List
Properties, Border Properties, Positioning Properties.
Unit - IIT

Java Script: Introduction to Client-Side Scripting, Introduction to JavaScript, Comments, Variables in JS,
Global Variables, Data types, Operators in JS, Conditions Statements (If, If Else, Switch), JavaScript Loops
(For Loop, While Loop, Do While Loop), JS Popup Boxes (Alert, Prompt, Confirm), JS Events, Onload,
Onunload, Onsubmit, OnFocus, Onchange Event, Onblur Event, Onmouseover, Onclick, Ondbclick Events, JS
Arrays, Working with Arrays, JS Objects, Window object, Document object, JS Functions, getElementByld,
innerHTML property, inner Text property, form validation, email validation.
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Recommended Readings

1. Thomas A. Powell, HTML: The Complete Reference, Osborne/McGraw-Hill

2. Deitel, Deitel and Nieto, Internet & WWW. How to program, o Edition, Pearson Education Asia.
Suggested Readings

3. E Stephen Mack, Janan Platt, HTML 4.0, No Experience Required, 1998, BPB Publications.

4. Sybex, HTML Complete, BPB Publications.

5. V.KJain, Internet and Web Page Designing, BPB Publications.

6. Ivan Bayross, Web Enabled Commercial Application Development Using HTML, DHTML, java

script, Perl CGI, BPB publications.
Paper Code:FS-COMP-MSC-CS-CC-103
Paper Name: Computer Organization

Course Objectives:

COl: To understand the structure, function, and characteristics of computer systems.

CO2: To understand the design of the various functional units and components of computers.
CO3: To Identify the elements of modern instruction sets and their impact on processor design.
CO4: To acquire the ability to explain the function of each element of a memory hierarchy,
CO5: To identify and compare different methods for computer /O

Learning Outcomes:

After completion of this course, the student will be able to-

LO1: Understand the structure, function, and characteristics of computer systems.

LO2: Understand the design of the various functional units and components of computers.
LO3: Identify the elements of modern instruction sets and their impact on processor design.
LO4: Explain the function of each element of a memory hierarchy,

LOS5: Identify and compare different methods for computer 1/0.

Unit I
Components of a Computer: Processor, Memory, Input-Output Unit, Difference between Organization and
Architecture, Hardware-Software Interaction. Number System: Concept of Bit and Byte, types, and conversion.
Complements: 1’s complement, 2’s complement. Binary Arithmetic: Addition, overflow, subtraction,
multiplication (booth’s algorithm), and division algorithm. Logic gates: Boolean Algebra, Map Simplification.

Unit II
Combinational circuits: Half Adder, Full Adder, Decoders, Multiplexers. Sequential circuits: Flip Flops- SR,
JK, D, T Flip-Flop, Excitation Tables, State Diagram, State Table, Registers, Counters.
Input-Output Organization: Peripheral devices, I/O Interface, Asynchronous Data Transfer, Modes of Data
Transfer, Priority Interrupt, Direct Memory Access, I/O Processor.
Memory Organization: Types and capacity of Memory, Memory Hierarchy, Associative Memory, Buffer,
Cache Memory, Virtual Memory.

Unit II1
Intel 8085 Microprocessor: Introduction, ALU, Timing and Control Unit, Register Set, Data and Address Bus,
Addressing modes, Complete Intel 8085 Instruction set, Instruction format, Opcode and Operand, Word Size,
Instruction Cycle, Pin Configuration, Intel 8085 programs.

Recommended Readings
M. Morris Mano, Computer System Architecture, Pearson, Prentice Hall.
J.P. Hayes, Computer Architecture & Organization, Tata McGraw Hill
Suggested Readings
3. Malvino Leach and Jerald A. Brown, Digital Computer Electronics, McGraw Hill.
4. Ramesh Gaonkar, Microprocessor Architecture, Programming, and Application With the 8085,
PENRAM.

5. B.Ram, Fundamentals of Microprocessor and Microcomputers, Danpat Rai Publications.
Paper Code:FS-COMP-MSC-CS-CC-104
Paper Name : C++ Programming

o =

Course Objectives:

COl. To declare, initialize and process variables, constants, and arrays

CO2. To read and print values from the keyboard using Scanner and Dialog boxes
CO3. To create statements for decisions and loops

CO4. To define functions and return values
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COs5. To create classes, objects, and constructors

CO6. To understand and apply OO design concepts

CO7. To create, open, manipulate and close files using Streams
CO8. To create applets for drawing shapes and playing audio clips
Learning Outcomes:

After completion of this course, the student will be able to-

LOLI. Declare, initialize and process variables, constants, and arrays
LO2. Read and print values from the keyboard using Scanner and Dialog boxes
LO3. Create statements for decisions and loops

LOA4. Define functions and return values.

LOS. Create classes, objects, and constructors.

LOG6. Understand and apply OO design concepts.

LO7. Create, open, manipulate and close files using Streams.

LO8. Create applets for drawing shapes and playing audio clips.

Unit I
Object-Oriented System Object-Oriented Paradigm: need, characteristics, applications. Basics of C++,
branching, looping, and jump statements. Functions: need, types, passing arguments by value and reference,
recursive function, pointers, and functions. Arrays: need, types, array and function, array and pointers.

Unit IT
Class: Basics, static data members, Inline Function, Constructors and Destructors: need, types, usage,
Inheritance - need, usage, types, compile-time and run-time polymorphism, overloading and overriding, virtual
function, friend function, abstract class. Operator overloading: need, rules, through member function and
through friend function.

Unit IIT
String handling, String class, Templates, Additional Features for C++ 11, C++14 and C++17 Searching and
Sorting: Searching: Linear Search, Binary Search. Sorting: Insertion Sort, Selection Sort, Quick Sort, Bubble
Sort, Heap Sort, Shell Sort, Merge sort, Radix Sort, Counting Sort, Bucket Sort.

Recommended Readings
E. Balagurusamy, Object-Oriented Programming With C++ , Tata Mcgraw Hill.
2. Herbert Schildt, C++ The Complete Reference, Tata Mcgraw Hill.
Suggested Readings

Schaum Series, Object Oriented Programming With C++, Tata Mcgraw Hill.

4. Paul J. Deitel and Harvey M. Deitel, C++11 for Programmers (Deitel Developer), Prentice Hall; 2nd

edition.

5. Marc Gregoire, Nicholas A. Solter and Scott J.Kleper, Professional C++, Goodreads Publications.

6.  Bjarne Stroustrup, A Tour of C++.
7. Barttomiej Filipek, C++17 in Detail.
Paper Code:FS-COMP-MSC-CS-FC-106
Paper Name: Computer Fundamentals
Course Objectives:
COLl. To understand the characteristics of computers
CO2. To know about the generations of computers
CO3. To have knowledge about computer languages
CO4. To understand the basics of an operating system
CO5. To be acquaint with word processor, spreadsheet, and presentation
CO6. To understand and apply the concept of algorithms and algorithm analysis
CO7. To know about some unsolved problems of computer science
Learning Outcomes:
After completion of this course, the student will be able to-
LO1. Understanding of the characteristics of computers
LO2. Know about the generations of computers
LO3. Having knowledge of computer languages
LO4. Understanding of the basics of operating system
LOS5. Acquaintance with word processor, spreadsheet, and presentation
LO6. Understanding and ability to design algorithms
LO7. Know about some unsolved problems of computer science

—

et
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Unit I
Basics: Block Diagram, characteristics, generations of computers, classification of computers; Binary number
system, Limitations of Computers, Primary and secondary memory, Input and output devices; Computer
languages: Machine language, assembly language, higher-level language, 4GL. Introduction to Compiler,
Interpreter, Assembler, System Softwares, Application Softwares.Operating System: Features of Windows,
Linux, Macintosh, Android. Open-source software: concept and examples.

Unit IT
Word Processing software: different formats for saving a word document, creating, editing documents and
related operations, formatting features and related operations, spelling and grammar checker, headers and
footers, creating and managing tables; printing, macros, mail merge, equation editor. Spreadsheet Software:
Workbook, worksheets, data types, operators, cell formats, freeze panes, editing features, formatting features,
creating formulas, using formulas, cell references.

Unit III
Presentation Graphics Software: Templates, views, formatting slides, slides with graphs, animation, using
special features, presenting slide shows. Computer Problem Solving: Algorithms, Efficiency, and analysis of
algorithms Writing algorithms for simple problems like factorial computation, generation of the Fibonacci
sequence, and checking for prime number; Examples of unsolved problems in Computer Science.

Recommended Readings
1. P.K Sinha, Computer Fundamentals, BPB Publications.
2. Rajaraman, Fundamentals of Computers, Fourth Edition, Prentice-Hall India Pvt. Limited.
Suggested Readings
3. Peter Norton, Introduction to Computers, 4th Edition, TMH Ltd, New Delhi.
4. R.G. Dromey, How to solve it by Computers, Pearson Publishers, New Delhi.
5. Dorothy House, Microsoft Word, Excel, and PowerPoint: Just for Beginners.
Web resources:
1. https://documentation.libreoffice.org/en/english-documentation/getting-started-guide/
2. https://www.coursera.org/learn/creative-problem-solving
3. http://web.mit.edu/rsi/www/pdfs/new-latex.pdf
4. https://www.latex-project.org/help/books/
5. https://support.google.com/docs/?hl=en#topic=1382883
6. https://en.wikipedia.org/wiki/List_of_unsolved_problems_in_computer_science
7. https://www.claymath.org/millennium-problems
Semester 11

Paper Code:FS-COMP-MSC-CS-CC-201
Paper Name: Database Management System

Course Objectives:
COl: To understand the need for a DB approach and understand the components and roles of DBMS
CO2: To know how to write SQL queries for the given problem statement
CO3: To apply DB system development life cycle to business problems
CO4. To develop ER diagram for representing the conceptual data model
CO5: To convert ER diagram into a set of relations representing the logical data model
CO6: To implement a collection of ties in the chosen DBMS product, such as ORACLE
COT7: To have a broad understanding of database concepts and database management system software
COS8: To have a high-level experience of major DBMS components and their function
CO9: To be able to model an application’s data requirements using conceptual modeling tools like ER diagrams
and design database schemas based on the conceptual model.
CO10: To be able to write SQL commands to create tables and indexes, insert/update/delete data, and query data
in a relational DBMS.
COl1: To understand detailed architecture, define objects, load data, query data, and performance tune SQL
databases.
CO12: To be able to handle large volumes of structured, semi-structured, and unstructured data using database
technologies.
Learning Outcomes:
After completion of this course, the student will be able to-
LO1: Appreciate the need for a DB approach and understand the components and roles of DBMS
LO2: Write SQL queries for the given problem statement
LO3: Apply DB system development life cycle to business problems
LOA4. Develop ER diagram for representing the conceptual data model
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LOS5: Convert ER diagram into a set of relations representing the logical data model

LOG6: Implement a collection of ties in the chosen DBMS product, such as ORACLE

LO7: Have a broad understanding of database concepts and database management system software

LO&: have a high-level experience of major DBMS components and their function

LO9: be able to model an application’s data requirements using conceptual modeling tools like ER diagrams
and design database schemas based on the conceptual model.

LO10: be able to write SQL commands to create tables and indexes, insert/update/delete data, and query data

in a relational DBMS.

LO11: To understand detailed architecture, define objects, load data, query data, and performance tune SQL
databases.

LO12: Able to handle large volumes of structured, semi-structured, and unstructured data using database
technologies.

Unit I
Introduction: Characteristics of database approach, Advantages, Database system architecture, Overview of
different types of Data Models and data independence, Schemas and instances, Database languages and
interfaces; E-R Model: Entities, Attributes, keys, Relationships, Roles, Dependencies, E-R Diagram;
Normalization: Definition, Functional dependencies and inference rules, 1NF, 2NF, 3NF, and BCNF.

Unit II
Introduction to Relational model, Constraints: Domain, Key, Entity integrity, Referential integrity; Keys:
Primary, Super, Candidate, Foreign; Relational algebra: select, project, union, intersection, minus, cross
product, different types of join, division operations; aggregate functions and grouping; SQL: Data Types,
statements: select, insert, update, delete, create, alter, drop; views, SQL algebraic operations, nested queries;
Stored procedures: Advantages, Variables, creating and calling procedures, if and case statements, loops,
Cursors, Functions, Triggers.

Unit III
Transactions processing: Definition, desirable properties of transactions, serial and non-serial schedules, the
concept of serializability, conflict-serializable schedules; Concurrency Control: Two-phase locking
techniques, dealing with Deadlock and starvation, deadlock prevention protocols, basic timestamp ordering
algorithm; Overview of database recovery techniques; the concept of data warehousing.

Recommended Readings
1. Ramez A. Elmasri, Shamkant Navathe, Fundamentals of Database Systems, 5t Ed, Pearson Publications.
2.Korth, Silberschatz, Sudarshan, Database System Concepts, Mcgraw Hill.

Suggested Readings
3. Bipin C. Desai, An Introduction to Database Systems, Galgotia Publication.
4. Ivan Bayross, SQL, PL/SQL Programming, BPB publications.
5. Ivan Bayross, Commercial Application Development Using Oracle Developer 2000, BPB publications.
Web Resources

1. http://www.mysqltutorial.org/mysql-stored-procedure-tutorial.aspx
Paper Code:FS-COMP-MSC-CS-CC-202
Paper Name: Data Communication and Networking

Course Objectives:
After completion of this course the student will be able to-
COl. To gain the ability to create a new protocol and test its efficiency
CO2. To design a new network architecture using protocols and interfaces
CO3. To create a hybrid topology using the existing topologies, and check inefficiency
CO4. To apply different encoding and decoding mechanisms involved in various types of transmission
media and measure the transmission impairments
CO5. To design a model internet with various categories of networks and test the transmission rate
CO6. To understand the basics of data communication, networking, the internet, and their importance
CO7. To analyze the services and features of various protocol layers in data networks
CO8. To differentiate wired and wireless computer networks
CO9. To analyze TCP/IP and their protocols
CO10. To recognize the different internet devices and their functions
COl1. To identify the primary security threats of a network
Learning Outcomes:
After completion of this course the student will be able to-
LO1. Create a new protocol and test its efficiency.
LO2. Design a new network architecture using protocols and interfaces.
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LO3. Create a hybrid topology using the existing topologies, and check inefficiency.

LO4. Apply different encoding and decoding mechanisms involved in various types of transmission media and
measure the transmission impairments.

LOS. Design a model internet with various categories of networks and test the transmission rate.

LO6. Understand the basics of data communication, networking, the internet, and their importance.

LO7. Analyze the services and features of various protocol layers in data networks.

LO8. Differentiate wired and wireless computer networks.

LO9. Analyze TCP/IP and their protocols.

LO10. Recognize the different internet devices and their functions.

LO11. Identify the primary security threats of a network.

Unit - I
Data Communication and Networking: Overview, Network Types, LAN Technologies, Topologies, Models-
OSI Model, TCP/IP Stack, Security
Physical Layer: Introduction, Impairments, Performance, Digital Transmission, modes, digital to digital, analog
to digital, Analog Transmission, digital to analog, analog to analog, Transmission media, Wireless
Transmission, Multiplexing, FDM, TDM, CDM, WDM, Switching techniques: Circuit Switching, Packet
switching, Datagram, Virtual circuit, and Permanent Virtual Circuit, Connectionless and connection-
oriented communication, Message switching,

Unit - IT
Data Link Layer: Introduction, Error Detection, and Correction, Data Link Control: Line Discipline- Enq/Ack,
Poll/Select, Flow Control: Stop And Wait, Sliding Window, Error Control: ARQ, Stop and Wait ARQ,
Sliding Window ARQ.
Network Layer: Introduction, Network Addressing, Routing, Internetworking, Tunneling, Packet
Fragmentation, Network Layer Protocols, ARP, ICMP, 1Pv4, IPv6
Transport Layer: Introduction, Function, End to end communication, Transmission Control Protocol, User
Datagram Protocol
Application Layer: Introduction, Client-Server Model, Application Protocols, Network Services

Unit - ITT
Cyber Security: definition, cybercrime and information security, cybercriminals, classification of cybercrime.
Cyber offenses: categories of cybercrime.
Tools and methods used in cybercrime: phishing, types of phishing, types, and techniques of ID theft,
password cracking, keyloggers and spyware, backdoors, steganography, DoS, SQL Injection.
Cybercrime on mobile and wireless devices: attacks on wireless networks, Authentication security service,
attacks on mobile phones. Cyber Law, The Indian IT Act, Digital Signatures,  Anti- Cybercrime Strategies,
Cyberterrorism, Indian ITA 2000.

Recommended Readings
Nina Godbole & Sunit Belapur, Cyber Security.
Forozan, Data Communication and Networking, Tata McGraw Hill.
Suggested Readings
3. Dr. Madhulika Jain, Satish Jain, Data Communication And Computer Networks, BPB publications.
4. William Stallings, Data and Computer Communications, Pearson Education.
5. A.S. Tanenbaum, Computer Networks, Fourth Edition, Pearson Education.
Paper Code:FS-COMP-MSC-CS-CC-203
Paper Name: Operating System
Course Objectives:
COl. To be able to design and understand the following OS components: System calls, Schedulers, Memory
management systems, Virtual Memory, and Paging systems.
CO2. To be able to evaluate, and compare OS components through instrumentation for performance analysis.
CO3. To analyze the various device and resource management techniques for time-sharing and distributed
systems
CO4. To develop and analyze simple concurrent programs using transactional memory and message passing,
and understand the trade-offs and implementation decisions
Learning Outcome:
After completion of this course, the student will be able to-
LO1. Allocate Main Memory based on various memory management techniques
LO2. Compare Memory allocation using Best fit, Worst fit, and first hold policies
LO3. Apply page replacement policies for dynamic memory management
LO4. Schedule CPU time using scheduling algorithm for processors
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LOS5. Compare various device scheduling algorithms. serve

Unit I

Introduction to Operating System, layered Structure, Functions, Types; Process: Concept, Process States, PCB;
Threads, System calls; Process Scheduling: types of schedulers, context switch, CPU Scheduling, Preemptive
Scheduling, Scheduling Criteria- CPU Utilization, Throughput, Turnaround Time, Waiting Time, Response
Time; Scheduling Algorithms- FCFS, SJF, Priority Scheduling, Round Robin Scheduling, MLQ Scheduling,
MLQ With Feedback.

Unit II
Synchronization: Critical Section Problem, Requirements for a solution to the critical section problem;
Semaphores, simple solution to Readers-Writers Problem. Deadlock: Characterization, Prevention, Avoidance,
Banker’s Algorithm, Recovery from Deadlock. Memory Management: Physical and virtual address space,
Paging, Overview of Segmentation; Virtual Memory Management: Concept, Page Replacement techniques-
FIFO, LRU, Optimal

Unit III
Linux: features of Linux, steps of Installation, Shell and kernel, Directory structure, Users and groups, file
permissions, commands- 1s, cat, cd, pwd, chmod, mkdir, rm, rmdir, mv, cp, man, apt, cal, uname, history etc.;
Installing packages; Shell scripts: writing and executing a shell script, shell variables, read and expr, decision
making (if-else, case), for and while loops.

Recommended Readings
Abraham Silberschatz, Peter Baer Galvin, Operating System Principles, John Wiley And Sons Inc.
Milan Milen Kovic, Operating System Concepts And Design, Tata Mcgraw Hill.
Suggested Readings

3. Andrew S. Tanenbaum, Herbert Bos, Modern Operating System.

4. Mike McGrath, Linux in easy steps.

5. Sumitabha Das, Unix concepts and applications, TMH.
Paper Code:FS-COMP-MSC-CS-CC-204
Paper Name: Ethical Hacking

o =

Course Objectives:

COLl. To understand the concept of ethical hacking

CO2. To have knowledge to installation and functioning of kali linux

CO3. To have knowledge about various malwares

CO4. To understand the basics of metasploit

CO5. To be acquaint with working and network analysis with Wireshark

CO6. To understand the concept of DDoS attacks

CO7. To know about hardware hacking, hijack sessions, hacking web servers, website Hacking , SQL Injection
and SQLMAP

COS8. To have basic knowledge of router attacks, wi-fi attacks, password attacks and phishing attacks.
Learning Outcomes:

After completion of this course the student will be able to-

LO1. Understanding of the concept of ethical hacking

LO2. Know about the installation and functioning of kali linux

LO3. Having knowledge of about various malwaress

LO4. Understanding of the basics of metasploit

LOS. Acquaintance with with working and network analysis with Wireshark

LOG6. Understanding of the concepts of DDoS attacks

LO7. Know about hardware hacking, hijack sessions, hacking web servers, website Hacking , SQL Injection and
SQLMAP

LO8. Have basic knowledge of router attacks, wi-fi attacks, password attacks and phishing attacks.

Unitl

Introducing Hacking, Different types of hacking, Phases of hacking, Installation and configuration of Kali
Linux, Overview of directory structure, Usage of basic commands; Malwares — Virus , Worms, Trojan;
Information gathering using NMAP and ZenMAP .

Unit IT
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Metasploit: Exploiting System Software and Privilege, Metasploit Social Engineering Attack. Working and
Network analysis with Wireshark , Network and web scanning about target , Packet captures and man-in-the-
Middle attacks. Hacking using different social Engineering techniques.

Unit II1
DoS and DDoS attacks, Hardware hacking, Hijack sessions, Hacking web servers, Website Hacking , SQL
Injection and SQLMAP, Database assessment , Router and Wi-Fi attacks, different types of password attacks,
phishing attacks.

Recommended Readings
1. Daniel Dieterle, Basic Security Testing with Kali Linux, freely available online.
2. Branko Spasojevic, Gray Hat Hacking The Ethical Hacker’s Handbook, TMH.
Suggested Readings
3. Rafay Baloch, Ethical Hacking and Penetration Testing Guide, Auerbach Publications.
4. Raphaél Hertzog, JimO’Gorman, and Mati Aharoni, Kali Linux Revealed, offsec press,
https://kali.training/downloads/Kali-Linux-Revealed-1st-edition.pdf
5. Himanshu Sharma, Kali Linux - An Ethical Hacker's Cookbook, Packt Publishing Limited.
Web resources:
1. https://nptel.ac.in/courses/106/105/106105217/
Semester II1

Paper Code:FS-COMP-MSC-CS-CC-301
Paper Name: Data Structures

Course Objectives:
CO1. To Create and initialize variables, constants, arrays, pointers, structures, and unions.
CO2. To Manipulate values of variables, arrays, pointers, structures, unions, and files.
CO83. To create a function that can receive variables, arrays, pointers, and structures.
CO4. To define functions that can receive variables, arrays, pointers, and structures.
CO5. To create open, read, manipulate, write and close files.
CO6. To select and use appropriate data structures for the given problems.
CO7. To design efficient algorithms using various algorithm designing strategies
CO8. To analyze the problem and develop the algorithms related to these problems
CO9. To classify the problem and apply the appropriate design strategy to develop an algorithm
CO10. To design algorithm in the context of space and time complexity and apply the asymptotic
notation
CO11. To be able to analyze algorithms and algorithm correctness.
CO12. To be able to summarize searching and sorting techniques
CO13. To be able to describe stack, queue, and linked list operations.
CO14. To be able to know. tree and graphs concepts
Learning Outcomes:
After completing this course, students will be able to:
LO1. Create and initialize variables, constants, arrays, pointers, structures, and unions.
LO2. Manipulate values of variables, arrays, pointers, structures, unions, and files.
LOS. Create a function that can receive variables, arrays, pointers, and structures.
LO4. Define functions that can receive variables, arrays, pointers, and structures.
LO5. Create open, read, manipulate, write and close files.
LOB6. Select and use appropriate data structures for the given problems.
LO7. Design efficient algorithms using various algorithm designing strategies
LO8. Analyze the problem and develop the algorithms related to these problems
LO9. Classify the problem and apply the appropriate design strategy to develop an algorithm
LO10. Design algorithm in the context of space and time complexity and apply the asymptotic notation
LO11. Ability to analyze algorithms and algorithm correctness.
LO12. Ability to summarize searching and sorting techniques
LO13. Ability to describe stack, queue, and linked list operations.
LO14. Ability to know. tree and graphs concepts

Unit I
Algorithm: Efficiency & Analysis Algorithm: Time and Space complexity of Algorithm. Abstract Data Type:
Linked List- Linear, Circular, Two Way List, Basic Operation on Linked Lists, Application of Linked List.
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Unit IT
Stack: primitive operations, stack Application- Infix, postfix, prefix and Recursion Array, and Linked
Representation of Stack. Queue: Primitive operation, Circular Queue, Priority Queue, D-queue, Array, and
Linked Representation of Queue.

Unit II1
Trees: Basic terminology, Binary Tree: Representation as Array and link List, Basic operation, Tree
Traversal: Inorder, Preorder, Postorder, Application of Binary Tree. B-tree, Height Balance Tree (AVL Tree)
Graph: Basic Terminology, Directed, Undirected, Weighted, Representation of Graphs, Graph Traversal:
Depth First Traversal, Breadth-First Search.

Recommended Readings
R.B Patel, Expert Data Structure with ‘C’, Khana Book Publishing.
Lipschutz, Data structure, Tata McGraw Hill.
Suggested Readings
3. Yashvant Kanitkar, Data Structure, BPB publications.
4. Jean-Paul Tremblay, Paul G.Sarerson, An Introduction to Data Structures with Applications, Tata
McGraw Hill.
5. Yedidyah Langsam, Moshe J.Augenstein, Arora M. Tenenbaum, Data Structure Using C and C++,
Prentice- Hall India
Paper Code:FS-COMP-MSC-CS-CC-302
Paper Name: Java

N —

Course Objectives:

COl. To use an integrated development environment to write, compile, run, and test simple object-oriented Java
programs.

CO2. To read and make elementary modifications to Java programs that solve real-world problems.

CO3. To validate input in a Java program.

CO4. To identify and fix defects and common security issues in code.

CO5. To document a Java program using Javadoc.

CO6. To use a version control system to track source code in a project.

Learning Outcomes:

After completing this course, students will be able to:

LO1. Use an integrated development environment to write, compile, run, and test simple object-oriented Java
programs.

LO2. Read and make elementary modifications to Java programs that solve real-world problems.

LO3. Validate input in a Java program.

LO4. Identify and fix defects and common security issues in code.

LOS. Document a Java program using Javadoc.

LO6. Use a version control system to track source code in a project.

Unit I
Introduction to Java: evolution, features, comparison with C and C++; Java program structure; tokens,
keywords, constants, variables, data types, typecasting, statements, Operators and Expression; Conditional
Statements and Loop Statements. Class: syntax, instance variable, class variables, methods, constructors,
overloading.

Unit IT
Inheritance: types of inheritance, use of super, method overriding, final class, abstract class, wrapper classes.
Arrays, Strings and Vectors, Packages and Interfaces, visibility controls

Unit IIT
Errors and Exceptions: Types of errors, Exception classes, Exception handling in java, use of try, catch,
finally, throw and throws. Taking user input, Command line arguments. Multithreaded Programming:
Creating Threads, the Life cycle of thread, Thread priority, Thread synchronization, Inter-thread
communication, Implementing the Runnable Interface.

Recommended Readings
1. Herbert Schildt, The Complete reference Java Ninth Edition, Tata McGraw Hill
2. Burd, Beginning Programming with Java For Dummies , For Dummies; 3 edition
Suggested Readings
3. Herbert Schildt, Java: A Beginner's Guide, Sixth Edition: A Beginner's Guide, McGraw-Hill
4. E. Balagurusamy, Osborne MediaProgramming in JAVA, TMH.
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5. Steven Holzner et al. JAVA 2 programming Black Book, Dreamtech Press.
6. E. Balagurusamy, Programming in JAVA, TMH.

Paper Code:FS-COMP-MSC-CS-CE-303(a)

Paper Name: Software Engineering & Research Methodology

Course Objectives:
COl. To learn the phases of software development
CO2. To develop process models and process systems multiple collections, models
CO3. To gather, understand, analyze and specify requirements
CO4. To develop architectural diagram, and implement by following coding principles
CO5. To apply testing strategies and handle software product maintenance issues
CO6. To get a good knowledge of the issues and challenges faced while doing the Software project
Management.
CO7. To understand why the majority of the software projects fail and how that failure probability can be
reduced effectively.
COS8. To do the Project Scheduling, tracking, Risk analysis, Quality management, and Project Cost estimation
using different techniques.
CO09. To identify and discuss the role and importance of research in the social sciences.
CO10. To identify and discuss the issues and concepts salient to the research process.
COLl1. To identify and discuss the complex issues inherent in selecting a research problem, selecting an
appropriate research design, and implementing a research project.
COI12. To identify and discuss the concepts and procedures of sampling, data collection, analysis, and
reporting.
Learning Outcomes:
After completing this course, students will be able to:
LO1. Learn the phases of software development
LO2. Develop process models and process systems multiple collections, models
LO3. Gather, understand, analyze and specify requirements
LO4. Develop architectural diagram, and implement by following coding principles
LOS. Apply testing strategies and handle software product maintenance issues
LOG6. Get a good knowledge of the issues and challenges faced while doing Software project Management.
LO7. To understand why the majority of the software projects fail and how that failure probability can be
reduced effectively.
LO8. To do the Project Scheduling, tracking, Risk analysis, Quality management, and Project Cost estimation
using different techniques.
LO9. Identify and discuss the role and importance of research in the social sciences.
LO10. Identify and discuss the issues and concepts salient to the research process.
LO11. Identify and discuss the complex issues inherent in selecting a research problem, selecting an
appropriate research design, and implementing a research project.
LO12. identify and discuss the concepts and procedures of sampling, data collection, analysis, and reporting.

Unit I
Software: Software Characteristics, Software Process, Process Characteristics, Software Process Model:
Linear Sequential Model, Prototyping Model, Spiral Model, Software Quality, McCall’s Quality Factors,
Software Requirement Analysis and Specification (SRS): Need Characteristics and Components.

Unit II
Planning a Software Project: COCOMO Model, Project Monitoring Plan, and Risk Management. Design
Principle: Abstraction, Modularity, Cohesion and Coupling, Software Management: Size Oriented Metrics,
Function Oriented Metrics. Testing: Testing Fundamental, Functional Testing (Black Box), Structural Testing
(White Box), Alpha And Beta Testing, Testing Process: Comparison of Different Testing, Level of Testing.

Unit II1
Research Methodology: Meaning of Research, Objective of Research, Types of Research, Research
Approaches, Significance of research, Research Methods versus Methodology, Research Process, Criteria of
Good Research, What is Research Problem, Selecting the problem, Necessity of defining the problem,
Technique involved in defining a problem.

Recommended Readings
1. Roger S. Pressman, Software Engineering: A Practitioner's Approach, McGraw Hill.
Suggested Readings
2. Pankaj Jalote, Software Engineering: A Precise Approach, Wiley Precise textbook Series.
3. C.R. Kothari, Research Methodology Methods and Techniques, New Age International Publisher.
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Paper Code:FS-COMP-MSC-CS-CE-303(b)
Paper Name: Artificial Intelligence

Course Objectives:

COl. To analyze and formalize the problem as a state space, graph, design heuristics

CO2. To have the ability to represent solutions for various real-life problem domains using logic-based
techniques

CO3. To understand the numerous applications and huge possibilities in the field of Al

CO4. To ability to express ideas in Al research and programming language related to emerging technology.
Learning Outcomes:

After completing this course, students will be able to:

LO1. To analyze and formalize the problem as a state space, graph, design heuristics

LO2. Ability to represent solutions for various real-life problem domains using logic-based techniques
LO3. Understand the numerous applications and huge possibilities in the field of Al

LO4. Ability to express ideas in Al research and programming language related to emerging technology.

Unit I
Definition, History, Agents, and environment, Defining the problem as a state and space search, What is
Intelligence? Types of Intelligence, Difference between Human and Machine Intelligence, The Structure of
Intelligent Agents. Solving problems by searching: Uninformed search strategies- Brute-Force, Breadth-First,
Uniform-cost search Depth-First, Depth-limited search,depth-first search, Bidirectional search. Informed
(heuristic) search strategies- Greedy best-first search, A*, AO* Memory-bounded heuristic search.

Unit IT
Heuristic functions, local search algorithms- Hill-climbing search, Simulated annealing, Local beam search.
Knowledge-Based System: Knowledge, Procedure V/S Declarative Knowledge, Knowledge Representation:
Using Procedural and Predicate Logic, Inference in First-order logic: Unification and Lifting, Forward
Chaining, Backward Chaining, Resolution. Rule-based System, Frames, Frames, Scripts, and Semantic Nets.

Unit IIT
Probabilistic Reasoning, Probability, and Bayes Theorem represent knowledge in the uncertain domain,
Certainty factors, Bayesian Networks, Dempster—Shafer theory, introduction to Fuzzy logic. Learning: types of
learning, decision trees. Expert System: types, architecture. Introduction to Artificial Neural Networks,
Reinforcement Learning, Natural Language Processing, Pattern Recognition, and Perception.

Recommended Readings
1. Rich And Knight, Artificial Intelligence, Tata McGraw Hill
Suggested Readings
2. Patterson, Introduction to Artificial Intelligence and Expert Systems, Prentice-Hall India.
3. Russell and Norvig, Artificial Intelligence A Modern Approach, Prentice Hall.
Paper Code:FS-COMP-MSC-CS-CE-303(c)
Paper Name: Python

Course Objectives:

COLl. Apply language features including strings, lists, tuples, dictionaries, regular expressions.
CO2. Create and call functions.

CO3. Create and manipulate files.

CO4. Develop classes using OO features.

CO5. Develop internet applications using packages such as urllib.

CO6. To understand why Python is a proper scripting language for developers.

CO7. To learn how to design and program Python applications.

CO8. To learn how to use lists, tuples, and dictionaries in Python programs.

CO09. To learn how to identify Python object types.

CO10.To learn how to use indexing and slicing to access data in Python programs.
COLl1. To define the structure and components of a Python program.

CO12. To learn how to write loops and decision statements in Python.

CO13. To learn how to write functions and pass arguments in Python.

CO14. To learn how to build and package Python modules for reusability.

CO15. To learn how to read and write files in Python.

CO16. To learn how to design object[Joriented programs with Python classes.

CO17. To learn how to use class inheritance in Python for reusability.

CO18. To learn how to use exception handling in Python applications for error handling.
Learning Outcomes:
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After completing this course, students will be able to:

LO1. Apply language features including strings, lists, tuples, dictionaries, regular expressions. LO2. Create and
call functions.

LO3. Create and manipulate files.

LO4. Develop classes using OO features.

LOS. Develop internet applications using packages such as urllib.

LO6. To understand why Python is a proper scripting language for developers.

LO7. To learn how to design and program Python applications.

LO8. To learn how to use lists, tuples, and dictionaries in Python programs.

LO9. To learn how to identify Python object types.

LO10.To learn how to use indexing and slicing to access data in Python programs.
LO11. To define the structure and components of a Python program.

LO12. To learn how to write loops and decision statements in Python.

LO13. To learn how to write functions and pass arguments in Python.

LO14. To learn how to build and package Python modules for reusability.

LO15. To learn how to read and write files in Python.

LO16. To learn how to design objectloriented programs with Python classes.

LO17. To learn how to use class inheritance in Python for reusability.

LO18. To learn how to use exception handling in Python applications for error handling.

Unit I
Basics: Python Interpreter, writing code in Jupyter Notebook, Indentation, comments, importing a module,
binary operators, standard scalar data types, typecasting, if-else statements, loops(while, for), pass, range,
ternary expressions. Data Structures and Sequences: Tuples, Lists, and slicing, Built-in Sequence functions,
Dictionary, Sets; List, Set, and Dict Comprehensions.

Unit IT
Functions: Namespaces, Scope, and Local Functions; Returning Multiple Values, Anonymous (Lambda)
Functions, Partial Argument Application, Generators, Errors, and Exception handling. Basic File Handling.
Objects and Methods in Python. NumPy: creating N-dimensional arrays, arithmetic with NumPy arrays, basic
indexing, and slicing, Psuedorandom number generation.

Unit IIT
Pandas: Overview of Series and DataFrames, reading data from csv file, DataFrame operations- working with
data using functions like head, tail , info, shape, reshape, columns, isnull, dropna, mean, sum, describe,
value_counts, cort, loc, iloc, apply. Matplotlib- plotting basic figures, subplots, line plots, bar plots, histograms,
scatter plots. Overview of Scikit-learn, SciPy, networkx. Applications of python.

Recommended Readings
1. Wes McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy, and Ipython,
O’Reilly Media.
2. John Shovic and Alan Simpson, Python All-in-One for Dummies, John Wiley & Sons, Inc.
Suggested Readings
Mark Summerfield, Programming in Python 3: A Complete Introduction to the Python Language,
Pearson.
Swaroop, C. H. A Byte of Python. Python Tutorial.
John V. Guttag, Introduction to Computation and Programming Using Python, MIT Press.
Mark Lutz, David Ascher, Python, O’Reilly.
T. Budd, Exploring Python, TMH.

et
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Web Resources
https://www.learnpython.org/
https://nptel.ac.in/courses/106/106/106106212/
http://greenteapress.com/thinkpython/thinkpython.pdf
. Python tutorial: https://docs.python.org/3/tutorial/index.html
8. Python All-in-One for Dummies, by John Shovic and Alan Simpson, John Wiley & Sons, Inc., 2019

B =

Paper Code:FS-COMP-MSC-CS-CE-303(d)
Paper Name: Theory of Computation

Course Objectives:
COl. able to design Finite Automata machines for given problems;
CO2. able to analyze a given Finite Automata machine and find out its Language;
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CO3. able to create Pushdown Automata machine for given CF language(s);

CO4. able to generate the strings/sentences of given context-free languages using its grammar;
CO5. Able to design Turing machines forgivenApplyto identifyInterprettational problem.
Learning Outcomes:

After completing this course, students will be able to identify.:

LO1. able to design Finite Automata machines for given problems;

LO2. able to analyze a given Finite Automata machine and find out its Language;

LO3. able to create Pushdown Automata machine for given CF language(s);

LO4. able to generate the strings/sentences of given context-free languages using its grammar;
LOS5. Able to design Turing machines forgivenApplyto identifyInterprettational problem.

Unit I
Languages: Alphabets, string, language, Basic Operations on language, Concatenation, KleeneStar. Finite
Automata and Regular Languages: Regular Expressions, Transition Graphs, Deterministic and non-deterministic
finite automata, NFA to DFA Conversion, Regular languages and their relationship with finite automata,
Pumping lemma and closure properties of regular languages.

Unit II
Context-free languages: Context-free grammars, parse trees, ambiguities in grammars and languages,
Pushdown automata (Deterministic and Non-deterministic), Pumping Lemma, Properties of context-free
languages, normal forms.

Unit II1
Turing Machines and Models of Computations: RAM, Turing Machine as a model of computation, Universal
Turing Machine, Language acceptability, decidability, halting problem, Recursively enumerable and recursive
languages, unsolvability problems.

Recommended Readings

1. Daniel I.A., Cohen, Introduction to computer theory, John Wiley.
2. Lewis & Papadimitriou, Elements of the theory of computation, PHI.
Suggested Readings
1. Hopcroft, Aho, Ullman, Introduction to Automata Theory, Language & Computation, Pearson
Education.
2. P. Linz, An Introduction to Formal Language and Automata, 4th edition Jones Bartlett
Publication .

Paper Code:FS-COMP-MSC-CS-EO-304(a)
Paper Name: Data Analysis Using R

Course Objectives:

COl. To use Jupyter Notebook for interactive computation

CO2. To practice Python features such as lists, dictionaries, and files for the given problem
CO3. To use NumPy functions for array processing

CO4. To apply Pandas Dataframe for data wrangling

CO5. To generate graphs for the given data using Matplotlib

CO6. To understand the basics of R programming in terms of constructs, control statements, string Functions.
CO7. To understand the use of R for Data analytics.

CO8. To conduct your independent data analysis.

CO09. To be able to appreciate and to apply the R programming from a statistical perspective.
Learning Outcomes:

After completing this course, students will be able to:

LO1. Use Jupyter Notebook for interactive computation

LO2. Practice Python features such as lists, dictionaries, and files for the given problem
LO3. Use NumPy functions for array processing

LO4. Apply Pandas Dataframe for data wrangling

LOS. Generate graphs for the given data using Matplotlib

LOG6. Understand the basics of R programming in terms of constructs, control statements, string Functions.
LO7. Understand the use of R for Data analytics.

LO8. Conduct your independent data analysis.

LO9. Able to appreciate and apply the R programming from a statistical perspective.
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Unit I
Foundations for data analysis-matrices, the notion of probability, the concept of random variables and various
distributions, mean, variance, covariance, normal distributions, an overview of sampling, hypothesis testing,
confidence interval, the concept of optimization.

Unit IT
installation of R, data editing, use of R as a calculator; functions, and assignments. matrix operations, logical
operators, Conditional executions and loops, data management with sequences, repeats, sorting and ordering,
lists, vector indexing, factors; display and formatting of strings.

Unit IIT
Working with data frames, Importing data files; Graphics and plots; basic statistical functions for central
tendency, variation, box plots, skewness and kurtosis, correlations; overview of using R functions for simple
hypothesis testing, Applications of R.

Recommended Readings
1. Garrett Grolemund, Hands-On Programming with R, O'Reilly Publishers.
2. R for Beginner - https://cran.r-project.org/doc/contrib/Paradis-rdebuts _en.pdf
Suggested Readings

3. A Learning Guide toR -
https://www.westernsydney.edu.au/__data/assets/pdf file/0011/830909/Rnotes 20180905 web.pdf
4. Douglas Montgomery, Applied Statistics And Probability For Engineers, John Wiley & Sons Inc.
5. C.R. Kothari, Research Methodology: Methods And Techniques, New Age International Publishers.
6. Montgomery, Douglas C, Design and Analysis of Experiments, Wiley India.
Paper Code:FS-COMP-MSC-CS-EO-304(b)
Paper Name : LaTeX: a document preparation system

Course Objectives:

COLl. To apply various Excel tools and add-ins for analyzing Business problems.
CO2. To compare mathematical formulas with Spreadsheet formulas

CO3. To explore, query, and summarize business data.

CO4. To apply descriptive statistical measures for business decisions.

CO5. To perform progression analysis and forecasting techniques.

CO6. To understand how to write documents containing mathematical formulas.
CO7. To understand how to write articles in different journal styles.

CO8. To understand how to create PPT in a more presentable manner.

CO9. To understand how to create using built-in templates.

Learning Outcomes:

After completing this course, students will be able to:

LO1. Apply various Excel tools and add-ins for analyzing Business problems.
LO2. Compare mathematical formulas with Spreadsheet formulas

LO3. Explore, query, and summarize business data.

LO4. Apply descriptive statistical measures for business decisions.

LOS. Perform progression analysis and forecasting techniques.

LOG6. Understand how to write documents containing mathematical formulas.
LO7. Understand how to write articles in different journal styles.

LO8. Understand how to create PPT in a more presentable manner.

LO9. Understand how to create using built-in templates.

Unit I
Installation of the software LaTeX, Structure of LaTeX documents; Special Characters, Producing equations,
Matrices, Tables, itemized lists, hypertext links; Page Layout —Title, Abstract, Chapters, Sections, References.

Unit IT
Including graphics, images, floating bodies; Producing basic mathematical graphics like line segments, arrows,
circles, ovals, Generating index and bibliography, creating a PDF file.

Unit II1
Adding a new command; generating spaces, colored text; Writing a sample resume, question paper, article/
research paper; Creating a presentation using beamer.
of part A, B and C are 50, 200 and 500 respectively

Recommended Readings
1. Leslie Lamport, LaTeX: A Document Preparation System, Addison- Wesley.
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Suggested Readings
2. Stefan Kottwitz, LaTeX Beginner's Guide, Packt Publishing Limited.
3. Tobias Oetiker, Hubert Partl, Irene Hyna, and Elisabeth Schegle, The Not So Short Introduction to LaTeX 2e,
https://tobi.oetiker.ch/Ishort/Ishort-aSbook.pdf, 2014.
Paper Code:FS-COMP-MSC-CS-EO-304(c)
Paper Name: Natural Language Processing

Course Objectives:

COl. To have an introduction of the fundamental concepts and techniques of natural language processing
(NLP).

CO2. To gain an in-depth understanding of the computational properties of natural languages and the commonly
used algorithms for processing linguistic information.

CO3. To examine NLP models and algorithms using both the traditional symbolic and the more recent statistical
approaches.

CO4. To understand critical concepts from NLP are used to describe and analyze language.

CO5. To perform POS tagging and context-free grammar for the English language.

CO6. To understanding semantics and pragmatics of English language for processing:

CO7. To write programs in Python to carry out natural language processing

Learning Outcomes:

After completing this course, students will be able to-

LO1. Introduction to the fundamental concepts and techniques of natural language processing (NLP).

LO2. Students will gain an in-depth understanding of the computational properties of natural languages and the
commonly used algorithms for processing linguistic information.

LO3. The course examines NLP models and algorithms using both the traditional symbolic and the more recent
statistical approaches.

LO4. Critical concepts from NLP are used to describe and analyze language.

LOS. POS tagging and context-free grammar for the English language.

LO6. Understanding semantics and pragmatics of English language for processing:

LO7. Writing programs in Python to carry out natural language processing

Unit I
Introduction, Basics of text processing, Spelling Correction: Edit Distance; N-Gram Language Models,
Evaluation of Language Models, Basic Smoothing, Computational Morphology, Introduction to POS Tagging,
Overview of Hidden Markov Model, Basics of Models for Sequential tagging — Introduction to Maximum
entropy and Conditional Random Fields.

Unit I1
Constituency syntax parsing, examples of parsing using CKY and PCFG, Introduction to Dependency
Grammars and Parsing, understanding of Transition Based Parsing; Distributional Semantics - Introduction,
Applications; Word Embedding: Frequency-based embedding, Prediction based embeddings. Lexical
Semantics: an overview of WordNet, Word Sense Disambiguation.

Unit IIT
Topic models: introduction, LDA; Introduction to Entity Linking and Information Extraction; Text
Summarization: an overview of various approaches; Text Classification: introduction and simple practical
implementation using Python. Sentiment Analysis: Concept, Analysis, and Applications.

Required Readings
James Allen, Natural Language Understanding, Pearson Education; 2nd edition.
Jurafsky / Martin. Speech and Language Processing: An Introduction to Natural Language Processing,
Computational Linguistics and Speech Recognition, 2e.
3. Nitin Indurkhya, Fred J. Damerau, Handbook of Natural Language Processing, Taylor and Francis;
Second edition.
4. Alexander Clark, Chris Fox, Shalom Lappin, The Handbook of Computational Linguistics and Natural
Language Processing, Wiley-Blackwell; 1st edition
5. Steven Bird, Ewan Klein, Edward Loper, Natural Language Processing with Python: Analysing Text
with the Natural Language Toolkit, Shroff pub.
6. Christopher D. Manning, Hinrich Schiitze, Foundations of Statistical Natural Language Processing,
MIT press.
Suggested Readings
1. Frederick Jelin, Statistical Methods for Speech Recognition (Language, Speech, and Communication)
Fourth Printing Edition.
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2. Yoav Goldberg, Graeme Hirst, Morgan and Claypool, Neural Network Methods for Natural Language
Processing Synthesis Lectures on Human Language Technologies, Life Sciences.
Paper Code:FS-COMP-MSC-CS-EO-303(d)
Paper Name: Introduction to Cyber Security

Course Objectives:

COl. To identify and classify various attacks

CO2. To encrypt and decrypt messages using block chippers and signs.
CO3. To create a digital signature using multiple algorithms.

CO4. To describe web security, intruders, viruses, and firewalls
Learning Outcomes:

After completing this course, students will be able to-

LO1. Identify and classify various attacks

LO2. Encrypt and decrypt messages using block chippers and signs.
LO3. Create a digital signature using multiple algorithms.

LO4. Describe web security, intruders, viruses, and firewalls

Unit I
Basics: Linux/Mac Terminal and Commands, Basic Computer Terminology, Computer Security models,
Computer Security Terms, Computer Ethics, Business, and Professional Ethics, Need for cyber security; Cyber
Frauds and crimes, Digital Payments, Various Search Engines, Introduction to Auditing, Deep Web, VAPT,
Smartphone Operating systems, introduction to compliances, Globalization and borderless world.

Unit IT
Basic Python Scripting: Python Basics, Variables, and Types, Lists, Basic Operators, String Formatting, Basic
String Operations, Conditions, Loops, Functions, Classes and Objects, Dictionaries, Modules, and Packages.

Unit IIT
Cyber Laws: Need for Cyber Regulations; Scope and Significance of Cyber laws: Information Technology Act
2000; Network and Network Security, Access and Unauthorised Access, Data Security, E Contracts and E
Forms. Penal Provisions for Phishing, Spam, Virus, Worms, Malware, Hacking, Trespass, and Stalking; Human
rights in cyberspace, International Co-operation in investigating cybercrimes.

Recommended Readings
Behrouz A. Forouzan (2004). Data communication and Networking. Tata McGraw-Hill.
Kurose, James F. & Ross, Keith W. (2003). Computer Networking: A Top-Down Approach Featuring
the Internet (3rd Ed.). Pearson Education.
3. Langtangen, H.P. (2012). Python Scripting for Computational Science (4th Ed.). Springer
4. Craig, B. (2012). Cyber Law: The Law of the Internet and Information Technology. Pearson. Sharma J.
P. & Kanojia S. (2016). Cyber Laws. New Delhi: Ane Books Pvt Ltd.
5. Paintal, D. Law of Information Technology. New Delhi: Taxmann Publications Pvt. Ltd
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Suggested Readings
Shema, M. (2012). Hacking Web Apps: Detecting and Preventing Web Application Security Problems.
. https://uou.ac.in/sites/default/files/slm/Introduction-cyber-security.pdf
3. Computer Programming And Cyber Security for Beginners: This Book Includes: Python Machine
Learning, SQL, Linux, Hacking with Kali Linux, Ethical Hacking. Coding and Cybersecurity
Fundamentals, Zach Codings, Independently published
Semester IV
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Paper Code:FS-COMP-MSC-CS-CC-401
Paper Name: Computer Graphics & Multimedia

Course Objectives:

COl. To develop line and circle generation algorithms

CO2. To apply 2D and 3D transformations

CO3. To develop clipping algorithms for point, line, and polygons

CO4. To learn the concepts of projections, viewing, and graphics pipeline
CO5. To create a simple animation and interaction for multimedia presentation
CO6. To understand image types and color models

CO7. To describe the concepts regarding the digitization of audio signals

CO8. To compress images, videos, and audios using data compression methods
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CO9. To encode videos and audios using MPEG

CO10. To Explainfunctionalldentify the core concepts of computer graphics, including viewing,

projection, perspective, modeling, and transformation in two and three dimensions.

COLl1. To apply the concepts of color models, lighting and shading models, textures, ray tracing, hidden surface
elimination, anti-aliasing, and rendering.

CO12. To interpret the mathematical foundation of the concepts of computer graphics.

CO13. To describe the fundamentals of animation, parametric curves, and surfaces, and spotlighting.

COl14. To identify a typical graphics pipeline and apply graphics programming techniques to design and create
computer graphics.

CO15. To create effective OpenGL programs to solve graphics programming issues, including 3D
transformation, object modeling, color modeling, lighting, textures, and ray tracing.

CO16. To understand multimedia concerning any applications, including business, schools, home, education,
and virtual reality.

CO17. To understand the hardware and software needed to create projects using creativity and organization to
create them.

CO18. To develop multimedia skills to be the principal player of individual multimedia teams in developing
projects.

CO19. To work with all aspects of images.

CO20. To work with all aspects of sound.

CO21. To work with all aspects of the video.

CO22. To learn copyright laws associated with multimedia.

CO023. To learn the cost involved in multimedia planning, designing, and producing.

CO24. To learn ways to present their multimedia projects.

Learning Outcomes:

After completing this course, students will be able to:

LO1. Develop line and circle generation algorithms

LO2. Apply 2D and 3D transformations

LO3. Develop clipping algorithms for point, line, and polygons

LO4. Learn the concepts of projections, viewing, and graphics pipeline

LOS. Create a simple animation and interaction for multimedia presentation

LO6. Understand image types and color models

LO7. Describe the concepts regarding the digitization of audio signals

LO8. Compress images, videos, and audios using data compression methods

LO9. Encode videos and audios using MPEG

LO10. Explainfunctionalldentify the core concepts of computer graphics, including viewing, projection,
perspective, modeling, and transformation in two and three dimensions.

LO11. apply the concepts of color models, lighting and shading models, textures, ray tracing, hidden surface
elimination, anti-aliasing, and rendering.

LO12. interpret the mathematical foundation of the concepts of computer graphics.

LO13. Describe the fundamentals of animation, parametric curves, and surfaces, and spotlighting.

LO14. Identify a typical graphics pipeline and apply graphics programming techniques to design and create
computer graphics.

LO15. Create effective OpenGL programs to solve graphics programming issues, including 3D transformation,
object modeling, color modeling, lighting, textures, and ray tracing.

LO16. Students will understand multimedia concerning any applications, including business, schools, home,
education, and virtual reality.

LO17. Students will understand the hardware and software needed to create projects using creativity and
organization to create them.

LO18. The student will develop multimedia skills to be the principal player of individual multimedia teams in
developing projects.

LO19. Students will work with all aspects of images.

LO20. Students will work with all aspects of sound.

LO21. Students will work with all aspects of the video.

LO22. Students will learn copyright laws associated with multimedia.

LO23. Students will learn the cost involved in multimedia planning, designing, and producing.

LO24. Students will learn ways to present their multimedia projects.

Unit I
Basic elements of Computer Graphics, Graphics display devices, Applications of Computer Graphics, Raster
and random scan; Color Models: RGB, CMY, HSV; Graphics Standard: OpenGL; Scan Conversion: DDA line
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algorithm, Midpoint circle Algorithm. 2D Transformation: Translation, Rotation, Scaling, Homogeneous
Coordinates and Matrix Representation of 2D Transformation, Composite Transformation.

Unit II
3D Graphics: Matrix Representation of 3D transformations, Translation, Rotation, Scaling, Composite
Transformation. Overview of concepts: Clipping, orthographic and parallel projection, hidden surface removal,
lighting, transparency, modeling and texturing, rendering; Animations: Principles of animations, keyframing,
the concept of 2D and 3D animation.

Unit II1
Blender: GUI Interface, Selecting, rotating, and Translating Objects, Using Snap to move objects precisely,
Creating mesh primitives and extrusions, Subdividing meshes, Creating a simple creature, Joining mesh objects
and stitching vertices, Organizing a scene with layers, groups, and hierarchies, Assigning glossy and reflective
materials to objects, Creating bump maps, Creating sky and ambient light, Understanding ambient occlusion,
Adding motion blur and depth of field, Editing animation in the Graph Editor, Building and animating a simple
character.

Recommended Readings
1. Foley, van Dam, Feiner and Hughes, Computer Graphics (Principles and Practice), Addison Wesley (Indian
Edition).
2. D Hearn and PM Baker, Computer Graphics, Prentice Hall of India (Indian Edition).
Suggested Readings
3. DF Roger, Mathematical Elements for Computer Graphics.
4. Krishnamurthy N, Introduction to Computer Graphics, Tata McGraw Hill.
5. Zhigang X. and Plastock Ra, Theory and Problems of Computer Graphics (Schaum's Outline), Tata McGraw
Hill.
Web Resources

1. https://www.cs.duke.edu/brd/Teaching/Previous/Animation/animation.html

2. http://zikky.lecturer.pens.ac.id/Produksi 3D untuk Designer/Beginning Blender-book.pdf
3.http://www.blenderhd.com/wp-content/uploads/2015/08/BeginnersGuideToBlender.pdf

4. https://people.sc.fsu.edu/~gerlebacher/gd/blender/blender/blender_noob_to_pro.pdf

5. http://download.blender.org/documentation/pdf/John M Blain - An Introduction To Blender 3D - A Book For
Beginners (2011).pdf

6.http://www.cdschools.org/cms/lib04/PA09000075/Centricity/Domain/81/BlenderBasics 4thEdition201 1.pdf
7. https://docs.blender.org/manual/en/dev/index.html

Paper Code:FS-COMP-MSC-CS-CC-402

Paper Name: Android Programming

Course Objectives:

COl. To create an android project from XML Layout.

CO2. To debug Android apps and create Ul fragments

CO3. To pass data between fragments

CO4. To design apps with audio playback.

CO5. To create a database and communicate with mobile apps

CO6. To install and configure Android application development toolsCO7. To design and develop user
interfaces for the Android platform.

COS8. To save state information across important operating system events.
CO09. To apply Java programming concepts to Android application development.
CO10. To develop the ability to develop Android Application

Learning Outcomes:

After completing this course, students will be able to:

LO1. Create an android project from XML Layout.

LO2. Debug Android apps and create Ul fragments

LO3. Pass data between fragments

LO4. Design apps with audio playback.

LOS. Create database and communicate with mobile apps

LOG6. Install and configure Android application development tools.

LO7. Design and develop user interfaces for the Android platform.

LO8. Save state information across important operating system events.

LO9. Apply Java programming concepts to Android application development.
LO10. Develop the ability to develop Android Application

Unit -1
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Introduction: What is Android?, Android Architecture, Setting Android Environment, Android SDK Manager
& required Packages, Using Android Studio, Android Virtual Device(AVD), Creating First Android
Application, Package Structure, Introduction to Gradle, Running the Application, Views, Layouts and more.

Unit - 1T
Introduction to Views: TextView, EditText View, RadioButton and CheckBox View, Button View, ImageView
and ImageButton View, Toast, Notifications.
Introduction to Layouts/ViewGroups: Linear Layout, Relative Layout, Tabular Layout, Hierarchical Layout
Arrangements, Adapter, and Adapter View, Using ListView and GridView, SQLite Database.

Unit — ITI
Spinner in Android, Working with Spinners, Margin and Padding, Working with EditText and TextView,
RadioGroup, RadioButton and CheckBox, AutoCompleteTextView in Android, Android Core, and Projects.
Location-Based Services: Sending Email, Sending SMS, Phone Calls
Activity in Android, Intents in Android, Introduction to Fragments, Working with Fragments

Recommended Readings
Android Programming for Beginners by John Horton Publisher: Packt Publishing
Learn Java for Android Development (2nd edition) by Jeff Friesen Publisher: Apress
Suggested Readings
3. James C. Sheusi, Android application development for java programmers, Cengage Learning.
4. Jerome F. DiMarzio, Beginning Android Programming with Android Studio, Fourth Edition,
John Wiley & Sons.
5. Kiristin Marsicano , Chris Stewart , Bill Phillips, Programming: The Big Nerd Ranch Guide, Big
Nerd Ranch Guides.
Paper Code:FS-COMP-MSC-CS-CE-403(a)
Paper Name : Cloud Computing
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Objective — After completing this course the student will have an understanding of key aspects of cloud
computing

Unit I
Introduction to Cloud Computing, Services provided by cloud-SaaS, PaaS, IaaS, DaaS, etc. Functioning of
cloud computing, Advantages, Disadvantages, Applications, Cloud Service Providers- Amazon AWS, Google
App Engine, Microsoft, VMware. Virtualization concepts, Objectives, Types of Virtualization & its benefits,
Introduction to Various Virtualization OS (Hypervisor). Virtualization for Enterprises

Unit IT
Designing and Implementing a Data Center-Based Cloud, Industry and International Standards for Cloud
Implementation, Building private cloud using open source tools, Integration of Public and Private Cloud.
Private, Public & Hybrid Clouds, their Advantages & Disadvantages, On-Premises and Off-Premises Cloud
services, installing a Cloud service.

Unit IIT
Cloud Security issues - Infrastructure Security, Network level security, Host level security, Application-level
security, Data privacy and security Issues, Jurisdictional issues raised by Data location, Access Control, Trust,
Reputation, Risk, and Authentication in cloud computing

Suggested Readings
1. Thomas Erl, Cloud Computing Concepts Technology and Architecture, Prentice Hall.
2. Rajkumar Buyya, James Broberg and Andrzej Goscinski, Cloud Computing Principles and paradigms, John
Wiley and Sons, Inc. Publication.
3. Dan C. Marinescu,Cloud Computing Theory and Practice, Morgon Kaufman Publication.
Paper Code:FS-COMP-MSC-CS-CE-403(b)
Paper Name: Internet of Things

Course Objectives:

COLl. To understand the definition and significance of the Internet of Things

CO2. To discuss the architecture, operation, and business benefits of an IoT solution
CO3. To examine the potential business opportunities that IoT can uncover

CO4. To explore the relationship between IoT, cloud computing, and big data

CO5. To identify how IoT differs from traditional data collection systems

CO6. To understand the definition and significance of the Internet of Things

CO7. To discuss the architecture, operation, and business benefits of an IoT solution
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COS8. To examine the potential business opportunities that IoT can uncover

CO09. To explore the relationship between IoT, cloud computing, and big data
CO10. To identify how IoT differs from traditional data collection systems.
Learning Outcomes:

After completing this course, students will be able to:

LO1. Understand the definition and significance of the Internet of Things

LO2. Discuss the architecture, operation, and business benefits of an IoT solution
LO3. Examine the potential business opportunities that IoT can uncover

LO4. Explore the relationship between IoT, cloud computing, and big data

LOS. Identify how IoT differs from traditional data collection systems

LOG6. Understand the definition and significance of the Internet of Things

LO7. Discuss the architecture, operation, and business benefits of an IoT solution
LO8. Examine the potential business opportunities that [oT can uncover

LO9. Explore the relationship between 10T, cloud computing, and big data
LO10. Identify how IoT differs from traditional data collection systems.

Unit I
M2M to IoT: Introduction, Market Perspective, Architectural Overview. M2M to IoT Technology- Devices and
gateways, Local and wide area networking, Data management, Business processes in IoT, IoT analytics,
Knowledge management, IOT Architecture, Architecture Reference Model, Real-world design constraints.

Unit IT
IoT Use Cases- Asset Management, Industrial Automation- Service-oriented architecture-based device
integration, SOCRADES: realizing the enterprise integrated Web of Things, IMC-AESOP: from the Web of
Things to the Cloud of Things, Commercial Building Automation- Introduction, Case study: phase one-
commercial building automation today, Case study: phase two- commercial building automation in the future.

Unit 11T
Internet of Things Privacy, Security and Governance Introduction, Overview of Governance, Privacy and
Security Issues, Contribution from FP7 Projects, Security, IOT and Smart Cities, Privacy and Trust in IoT-Data-
Platforms for Smart Cities, First Steps Towards a Secure Platform, Smartie Approach. Data Aggregation for the
IoT in Smart Cities, Security

Recommended Readings
Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David Boyle, From
Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence, 1st Edition, Academic
Press.
1. Vijay Madisetti and Arshdeep Bahga, Internet of Things (A Hands-on-Approach), IstEdition, VPT.
2. Francis daCosta, Rethinking the Internet of Things: A Scalable Approach to Connecting
Everything, 1st Edition, Apress Publications.
3. Hakim Cassimally, Designing the Internet of Things , Adrian McEwen (Author).
4. Dr. Ovidiu Vermesan, Dr. Peter Friess. Internet of Things: Converging Technologies for Smart
Environments and Integrated Ecosystems, River Publishers.
5. Vijay Madisetti , Arshdeep Bahga, Internet of Things, A Hands-on-Approach.
6. Daniel Minoli, Building the internet of things with ipv6 and mipv6, The Evolving World of M2M
Communications, John Wiley & Sons.
Paper Code:FS-COMP-MSC-CS-CE-403(c)
Paper Name: Big Data & Data Mining

Course Objectives:

COl. To explain characteristics and use cases and applications of Big Data
CO2. To develop MapReduce operation using Hadoop

CO3. To be able to understand the role of Virtualization Technologies
CO4. To design and implement systems for data mining.

CO5. To evaluate the performance of different data-mining algorithms.
CO6. To propose data-mining solutions for various applications.
Learning Outcomes:

After completing this course, students will be able to:

LO1. Explain characteristics and use cases and applications of Big Data
LO2. Develop MapReduce operation using Hadoop

LO3. Ability to understand the role of Virtualization Technologies
LO4.design and implement systems for data mining.
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LOS. Evaluate the performance of different data-mining algorithms.
LOG6. Propose data-mining solutions for various applications.

Unit I
Data mining Introduction: Definition, Data mining tasks, Data mining as a step of the Knowledge discovery
process, Applications of Data mining; Data objects and types of attributes, Recalling mean, median, mode, and
weighted arithmetic mean, Data quality, an overview of data preprocessing.

Unit IT
Classification analysis- definition, Overview of various classification techniques; Decision tree induction-
working, examples, specifying attribute test conditions, Measures of node impurity, measures for selecting best
split; Evaluating the performance of a classifier- Holdout method, Random subsampling, cross-validation,
Bootstrap.

Unit IIT
Association analysis: support, confidence, association rules, Frequent Itemsets; Frequent itemset generation -
Apriori principle, Apriori algorithm, and examples, FP growth algorithm, and examples; Closed and maximal
frequent itemsets. Cluster analysis: Definition, an overview of basic clustering methods, Density-based
methods-DBSCAN.

Recommended Readings

1. Jiawei Han and Micheline Kamber, Data Mining: Concepts and Techniques, 3rd edition.
2. Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Introduction to Data Mining, Pearson
Education.

Suggested Readings
3. Richard Roiger, Michael Geatz, Data Mining: A Tutorial Based Primer, Pearson Education.
4.G.K. Gupta, Introduction to Data Mining with Case Studies, PHI.
5. Soman K. P., DiwakarShyam, Ajay V., Insight into Data mining: Theory and Practice, PHI.
6. Witten, Frank, Data Mining:: Practical Machine Learning Tools and Techniques (Morgan Kaufmann Series in
Data Management Systems) Prentice Hall.
Paper Code:FS-COMP-MSC-CS-CE-403(d)
Paper Name: Machine Learning

Course Objectives:

COLl. To be able to design Finite Automata machines for given problems;

CO2. To be able to analyze a given Finite Automata machine and find out its Language;

CO3. To be able to create Pushdown Automata machine for given CF language(s);

CO4. To be able to generate the strings/sentences of given context-free languages using its grammar;
CO5. To be able to design Turing machines forgivenApplyto identifyInterprettational problem.
Learning Outcomes:

After completing this course, students will be able to-

LO1. Able to design Finite Automata machines for given problems;

LO2. Able to analyze a given Finite Automata machine and find out its Language;

LO3. Able to create Pushdown Automata machine for given CF language(s);

LO4. Able to generate the strings/sentences of given context-free languages using its grammar;
LOS5. Able to design Turing machines forgivenApplyto identifyInterprettational problem.

Unit I
Introduction: Concept of Machine Learning, Applications of Machine Learning, Key elements of Machine
Learning, Supervised vs. Unsupervised Learning, Statistical Learning: Bayesian Method, The Naive Bayes
Classifier. Tools for Machine Learning and Linear Algebra Overview: Plotting of Data, Vectorization, Matrices,
and Vectors: Addition, Multiplication, Transpose and Inverse using available tools/libraries with Python.

Unit IT
Linear Regression: Prediction using Linear Regression, Gradient Descent, Linear Regression with one variable,
Linear Regression with multiple variables, Polynomial Regression, Feature Scaling/Selection. Logistic
Regression: Classification using Logistic Regression, Logistic Regression vs. Linear Regression, Logistic
Regression with one variable and with multiple variables.

Unit III
Regularization: Regularization and its utility: The problem of Overfitting, Application of Regularization in
Linear and Logistic Regression, Regularization and Bias/Variance. Neural Networks: Introduction, Model
Representation, Gradient Descent vs. Perceptron Training, Stochastic Gradient Descent, Multilayer Perceptrons,
Multiclass Representation, Backpropagation Algorithm.
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Recommended Readings
Tom M. Mitchell, Machine Learning, First Edition, Tata McGraw-Hill Education.
Ethem Alpaydin, Introduction to Machine Learning, 2nd Edition, The MIT Press.
Christopher M. Bishop, Pattern Recognition and Machine Learning, Springer.
Mevin P. Murphy, Machine Learning: A Probabilistic Perspective, The MIT Press.

o e

Suggested Readings

John Paul Mueller, Luca Massaron, Machine Learning For Dummies, For Dummies; st edition.
O Theobald, Machine Learning for Absolute Beginners: A Plain English Introduction, Scatterplot
Press; 2nd edition.

3. Andreas C. Miiller, Sarah Guido, Introduction to Machine Learning with Python: A Guide for Data

Scientists, O'Reilly; 1st edition

4. https://www.cmpe.boun.edu.tr/~ethem/i2ml3e/
Paper Code:FS-COMP-MSC-CS-CC-404-405
Paper Name: Combined Practical & Project/Dissertation/Industrial Training

Course Objectives:

COlL. Identify and define the problem statement

CO2. Define and justify the scope of the proposed problem

CO3. Gather and analyze system requirements

CO4. Propose an optimized solution among the existing solutions

COS5. Practice software analysis and design techniques

CO6. Develop technical report writing and oral presentation skills

CO7. Develop a functional application based on the software design

COS8. Apply to code, debugging, and testing tools to enhance the quality of the software

CO09. Prepare the proper documentation of software projects following the standard guidelines

CO10. Become a master in specialized technology

COLl1. Become updated with all the latest changes in the technological world.

CO12. Ability to communicate efficiently.

CO13. Ability to be a multi-skilled engineer with sound technical knowledge, management, leadership, and
entrepreneurship skills.

CO14. Capability and enthusiasm for self-improvement through continuous professional development and life-
long learning

CO15. Awareness of the social, cultural, global, and environmental responsibility of an engineer.

Learning Outcomes

After completing this course, students will be able to:

LO1. Identify and define the problem statement

LO2. Define and justify the scope of the proposed problem

LO3. Gather and analyze system requirements

LO4. Propose an optimized solution among the existing solutions

LOS. Practice software analysis and design techniques

LOG6. Develop technical report writing and oral presentation skills

LO7. Develop a functional application based on the software design

LO8. Apply to code, debugging, and testing tools to enhance the quality of the software

LO9. Prepare the proper documentation of software projects following the standard guidelines

L10. Become a master in specialized technology

LO11. Become updated with all the latest changes in the technological world.

LO12. Ability to communicate efficiently.

LO13. Ability to be a multi-skilled engineer with sound technical knowledge, management, leadership, and
entrepreneurship skills.

LO14. Capability and enthusiasm for self-improvement through continuous professional development and life-
long learning

LO15. Awareness of the social, cultural, global, and environmental responsibility of an engineer.
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Practical Training and Project Work:

1.

Project Work may be done individually or in groups in case of bigger projects. However, if the project
is done in groups, each student must be given responsibility for a distinct module and care should be
taken to monitor the individual student.

Project Work can be carried out in the college or outside with prior permission of the college.

The Student must submit a synopsis of the project report to the college for approval. The Project Guide
can accept the project or suggest modification for resubmission. Only on acceptance of the draft project
report, the student should make the final copies.

Submission Copy:
The Student should submit a spiral-bound copy of the project report.
Format of the Project:

1.

2.

3.

Paper:
The Report shall be typed on White Paper of A4 size.
Final Submission:
The Report to be submitted must be original.
Typing:
Font:- Times New Roman
Heading:- 16 pt., Bold
Subheading:- 14 pt, Bold
Content:- 12 pt.
Line Spacing:- 1.5 lines.
Typing Side :-One Side
Font Color:- Black.
Margins:
The typing must be done in the following margin:
Left : 0.75”
Right: 0.75”
Top: 17
Bottom: 1”
Left Gutter: 0.5”
Binding:
The report shall be Spiral Bound.
Title Cover:
The Title cover should contain the following details:
Top: Project Title in block capitals of 16pt.
Centre: Name of project developer’s and Guide name.
Bottom: Name of the university, Year of submission all in block capitals of 14pt letters on separate
lines with proper spacing and centering.
Blank sheets:
At the beginning and end of the report, two white blank papers should be provided, one for the Purpose
of Binding and other to be left blank.
Content:
I). Acknowledgment
IT). Institute/College/Organization certificate where the project is being developed.
IIT). Table of contents
IV). A brief overview of the project
V). Profiles of problems assigned
VI). Study of Existing System
VII). System Requirement
VIII). Project plan
o Team Structure
o Development Schedule
o Programming language and Development Tools
IX). Requirement Specification
X). Design
o Detailed DFD and Structure Diagram
o Data structure, Database and File Specification

XI). Project Legacy

e  Current Status of project
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e Remaining Areas of concern
e Technical and Managerial Lessons Learnt
e Future Recommendations

o Nomenclature and Abbreviations.

o Bibliography

o Source Code

Teaching-Learning Process
The teaching learning process may include the following-
e Lectures
Discussions
Simulations
Virtual Labs
Role Playing
Participative Learning
Interactive Sessions
Seminars
e Research-based Learning/ Dissertation/ Case Study/ Project Work
The Blended Learning mode of teaching and learning is preferable in which offline (face-to-face) and online
learning both are used to provide learners the opportunity to enjoy both of the worlds. Teachers can share
instructions, lecture notes, and assignments online. On the other hand, students can share
information/work/assignments with teachers and other students directly in a collaborative setting. This may have
a more enriched learning experience, and collaboration between students can be improved upon if group
activities rely on information gathered from online resources or lessons. Students who complete online
coursework followed by interactive, face-to-face class activities have richer educational experiences.
Assessment and Evaluation
e A comprehensive and continuous evaluation by mid-semester examinations at regular intervals to find
out each course level learning outcome
e Formative assessment on the basis of activities of a learner throughout the program instead of one
assessment. for this provision of internal exams, student seminars, and assignments is included
e Open book exam is suggested for internal/ mid-term exams to better facilitate the understanding of the
knowledge required
e Group examinations are recommended on problem-solving exercises and in major projects to enhance
the teamwork capabilities of the learner
e Collaborative/Individual assignments are useful to enhance the capability of learners to gain domain-
specific knowledge
e Student Seminars and Quizzes are recommended for the continuous learning and evaluation process
ELIGIBILITY FOR ADMISSION
Graduates possessing 50% marks in any faculty of any statutory university shall be eligible for admission to the
M.Sc. Computer Science Course (Relaxation to SC/ST etc. as per Prevailing Rules)
PASS CRITERIA
For passing in the examination, a candidate is required to obtain at least a Satisfactory Grade in each paper
(Internal + External) and also acquire a Satisfactory Grade in theory and practical separately (in each semester
examination).
INSTRUCTIONS TO PAPER SETTER
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3 questions from each unit).
Section-B will consist of 9 questions (3 questions from each unit). Section C will consist of 6 questions (2
questions from each unit).
The word limit of parts A, B, and C are 50, 200, and 500 respectively
INSTRUCTIONS FOR PRACTICAL EXAMINATION
Marks Distribution for Practical Exam -
Each practical exam is to be conducted by two examiners one External and one Internal. The external examiner
should be a senior lecturer from the jurisdiction of other universities. Credit Weightage distribution for external
practical of 4 credits is as under

a) Practical Examination exercise of 3 questions 2 credits
b) Viva-Voce 1 credit
c¢) Laboratory Exercise File 1 credit

Marks distribution for External Project report of 40 marks is as under
External Evaluation-
Research Project/ Case Study 2 credits
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Presentation 1 credit
External Viva Voce 1 credit
Internal Evaluation- Dissertation 1 credit

INSTRUCTIONS FOR STUDENTS

The student has to complete two months of career-oriented summer training from any firm/organization. If the
student does not get a chance to go for training, he/she can choose a research topic and can complete the
dissertation under the supervision of any of the faculty in his college.

The student who has to opt for training has to provide a signed certificate from the firm/ organization authority
stating that the student has spent two months as a trainee in his organization/firm. The student who has opted for
a dissertation has to submit his/her dissertation report with a certificate from his supervisor.

In both cases, the student has to present his work in front of all the faculty members and fellow students at the
starting of the next session.

In terms of credits, every one-hour session of L amounts to 1 credit per semester and a minimum of two-hour
sessions of T or P amounts to 1 credit per semester.

* An Academic/ Industrial Tour shall be organized by the college/department in every session. A Tour
Report shall be prepared and submitted by the students after a study tour to industries/academic
institutions of repute.

EVALUATION
Internal Assessment - Midterm Examination 10%
Term paper 10%
Students Participation 5%
External Assessment- 75%

Examination Paper Pattern

The question paper contains 3 sections. Section-A consists of 10 questions (at least 3 questions from each unit
of syllabus). Section-B will consist of 9 questions (3 questions from each unit). Section-C will consist of 6
questions (2 questions from each unit). The word limit of part A, B and C are 50, 200 and 500 respectively

Key Features of Revised Curriculum
Following are the key features of the revised curriculum-
Student Centric Teaching and Learning approach
Technology oriented approach of teaching
Hand-on Practical/ Laboratory Sessions
Problem-oriented teaching and learning
Problem-analysis oriented assignments and evaluation
Enhance logical thinking and analytical capabilities

Appendices

List of Open Electives offered by the University -
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Background

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

The process of revamping the curriculum started with a series of webinars and discussions
conducted by the University to orient the teachers about the key features of the Policy, enabling
them to revise the curriculum in sync with the Policy. Proper orientation of the faculty about the
vision and provisions of NEP-2020 made it easier for them to appreciate and incorporate the vital
aspects of the Policy in the revised curriculum focused on creating holistic thoughtful, creative,
and well-rounded individuals equipped with the key 21st-century skills ‘for the development of
an enlightened, socially conscious, knowledgeable, and skilled nation’.

With NEP-2020 in the background, the revised curricula articulate the spirit of the Policy by
emphasising upon - an integrated approach to learning; innovative pedagogies and assessment
strategies; multidisciplinary and cross-disciplinary education; creative and critical thinking;
ethical and Constitutional values through value-based courses; 21st century capabilities across
the range of disciplines through life skills, entrepreneurial and professional skills; community
and constructive public engagement; social, moral, and environmental awareness; Organic Living
and Global Citizenship Education (GCED); holistic, inquiry-based, discovery-based , discussion-
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based and analysis-based learning; exposure to Indian knowledge system, cultural traditions and
literature through relevant courses offering “Knowledge of India, fine blend of modern
pedagogies with indigenous and traditional ways of learning; flexibility in course choices,
student-centric participatory learning; imaginative and flexible curricular structures to enable
creative combinations of disciplines for study; offering multiple entry and exit points, alignment
of Vocational courses with the International Standard Classification of Occupations maintained
by the International Labor Organization; breaking the silos of disciplines; integration of extra-
curricular and curricular aspects, exploring internships with local industry, businesses and artists
and craft persons; closer collaboration between industry and higher education institutions for
technical, vocational, and science programs, and formative assessment tools to be aligned with
the learning outcomes, capabilities, and dispositions as specified for each course. The university
has also developed a consensus on Blended Learning with 10% component of online teaching
and 60% face-to-face classes for each program.

The revised curricula of various programs could be devised with concerted efforts of the faculty,
Heads of the Departments, and the Deans of Schools of Study. The draft prepared by each
department was discussed in a series of discussion sessions conducted at the Department, School,
and University levels. The leadership of the University has been a driving force behind the entire
exercise of developing the uniform template and structure for the revised curriculum. The Vice-
Chancellor of the University conducted series of meetings with Heads and Deans to deliberate
upon the vital parameters of the revised curriculum to formulate a uniform template featuring
Background, Programme Outcomes, Programme Specific Outcomes, Postgraduate Attributes,
Structure of Masters Course, Learning Outcome Index, Semester-wise Courses and Credit
Distribution, Course-level Learning Outcomes, Teaching-Learning Process, Blended Learning,
Assessment and Evaluation, Keywords, References, and Appendices. The experts of various
Board of Studies and School Boards contributed to a large extent in giving the final shape to the
revised curriculum of each program.

To ensure the implementation of curricular reforms envisioned in NEP-2020, the University has
decided to implement various provisions in a phased manner. Therefore, the curriculum may be
reviewed annually so as to gradually include all relevant provisions of NEP-2020.

Program Outcomes
On completing Masters in the Faculty of Science, the students shall be able to realize the
following outcomes:

PO Description

PO1 Acquired knowledge with facts and figures related to various subjects in pure
sciences such as Physics, Chemistry, Botany, Zoology, Mathematics, etc.

PO2 Understood the basic concepts, fundamental principles, and scientific theories
related to various scientific phenomena and their relevance in day-to-day
life.

PO3 Acquired the skills in handling scientific instruments, planning, and

performing laboratory experiments The skills of observations and drawing
logical inferences from the scientific experiments.

PO4 Analyzed the given scientific data critically and systematically and the ability
to draw objective conclusions.
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PO5 Been able to think creatively (divergent and convergent) to propose novel
ideas in explaining facts and figures or providing new solutions to problems.

PO6 Realized how developments in any science subject help develop other science
subjects and vice-versa and how interdisciplinary approach helps provide
better solutions and new ideas for sustainable outcomes.

PO7 Developed a scientific outlook concerning science subjects and all aspects
related to life.

POS Realized that knowledge of subjects in other faculties such as humanities,
performing arts, social sciences, etc., can have greatly and effectively
influence, which inspires in evolving new scientific theories and inventions.

PO9 Imbibed ethical, moral, and social values in personal and social life, leading to
a highly cultured and civilized personality.

PO10 Developed various communication skills such as reading, listening, speaking,
etc., which will help express ideas and views clearly and effectively.

PO11 Realized that pursuit of knowledge is a lifelong activity and in combination
with untiring efforts and positive attitude and other necessary qualities leads
towards a successful life.

Program Specific Outcomes (PSO)
On completing Masters in the M.Sc. in Computer Science Lateral Entry, the students shall be
able to realize the following outcomes:

PSO Description

PSO1 Communicate computer science concepts, designs, and solutions effectively
and professionally

PSO2 Apply knowledge of computing to produce effective designs and solutions for
specific problems

PSO3 Use software development tools, software systems, and modern computing
platforms

PSO4 To have the knowledge and the ability to develop creative solutions

PSO5 To develop skills to learn new technology

PSO6 To develop critical reasoning

PSO7 To apply computer science theory and software development concepts to
construct computing-based solutions

PSO8 To design and develop computer programs/computer-based systems in the
area related to algorithms, networking, web design, cloud computing,
Artificial Intelligence, Mobile applications
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PSO9 The ability to understand, analyze and develop computer programs in the
areas related to algorithms, system software, multimedia, web design, big
data analytics, and networking for efficient design of computer-based systems
of varying complexity

PSO10 The ability to understand the evolutionary changes in computing, apply
standard practices and strategies in software project development using open-
ended programming environments to deliver a quality product for business
success, real-world problems, and meet the challenges of the future

PSO11 The ability to employ modern computer languages, environments, and
platforms in creating innovative career paths to be an entrepreneur, lifelong
learning and a zest for higher studies and also to act as a good citizen by
inculcating in them moral values & ethics

Postgraduate Attributes
e Disciplinary Knowledge
e Creative & Critical Thinking
e Reasoning and Analytical abilities
e [Logic/Discrete Mathematics knowledge
e [Logical Thinking
e Problem analysis and solving abilities
e Life Skills
e Moral & Ethical Values
e Research Skills

Structure of Masters’ Programme
Scheme for
M.Sc. Computer Science Lateral Entry (Semester I)
Examination 2021
Session 2021-22

Semester I
Course Code Course Title Exam Max. Marks Min. L T P* | Credits
Hours Marks
Int. Ext.
Marks | Marks
Core Courses
1 | FS-COMP- Data Structures 3 10 40 | 13 (25%) 1 5
MCSLE-CC-101
2 | Fs-comp- Java 3 10 40 13 (25%) 1 5

MCSLE-CC-102
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3 | FS-COMP- a) Software 3 10 40 | 13(25%) | 3 1 1 5
MCSLE-CC-103 . .
Engineering &
Research
Methodology
b) Artificial
Intelligence
c¢) Python
d) Theory of
Computation
4 | FS-COMP- a) Data Analysis 3 10 40 | 13(25%) | 3 1 1 5
MCSLE-CC-104 .
Using R
b) Introduction to
LaTeX
5 | FS-COMP-MCS- | Combined Practical 3 25 75 | 26 (25%) | *combined practical of
CP-105 above subjects
Core Foundation Course
1 | FS-COMP-MCS- | Computer 3 10 40 [13@25%) | 4 | 2 |2 5
FC-106
Fundamentals
Scheme for

M.Sc. Computer Science (Semester II)

Examination 2022
Session 2021-22

Semester 11

Course Code Course Title Exam Max. Marks Min. L T P* | Credits
Hours Marks
Int. Ext.
Marks | Marks
Core Courses
1| FS-COMP-MSC- | Computer Graphics & 3 10 40 13 3 1 1 5
LE-CC-201 Multimedia (25%)
2 | FS-COMP-MSC- | Android 3 10 40 13 3 1 1 5
LE-CC-202 Programming (25%)
3 |FS-COMP-MSC- | a) Cloud Computing 3 10 40 13 3 1 1 5
LE-CC-203 b) Internet of Things (25%)
c) Big Data & Data
Mining
d) Machine Learning
4 |FS-COMP-MSC- | a) Natural Language 3 10 40 13 3 1 1 5
LE-CC-204 Processing (25%)
b) Introduction to
Cyber Security
5 |FS-COMP-MSC- | Combined Practical & 3 20 80 13 *combined practical of
LE-CP-205 Project (25%) above subjects
Core Foundation Course
1 |FS-COMP-MSC- | Computer Moral 3 10 40 13 4 2 2 5
LE-FC-206 Values (25%)




Learning Outcomes are statements of knowledge, skills, and abilities a student should possess
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Learning Outcome Index

and demonstrate upon completion of learning experiences.

I. Programme Outcomes(PO) and Programme Specific Outcomes (PSO)
PSO1 | PSO2 | PSO3 | PSO4 | PSO5 PSO6 | PSO7 | PSO8 | PSO9 | PSO10 | PSO11
POl X X X X X X X X X X
PO2 X X X X X X X X X
PO3 X X X X X X X X X X
PO4 X X X X X X X X X X
POS5 X X X X X X X X X X X
PO6 X X X X X X X X X
PO7 X X X X X X
PO8 X X X X X X
PO9 X X X X X X X
PO10 X X X X X X
POI11 X X X X X X X X X X
II. Programme Specific OQutcomes (PSO) and Core Courses (CC)
MCSLE MCSLE MCSLE MCSLE
101 102 201 202
PSO3 X X X
PSO5 X X X X
PSO6 X
PSO7 X X X X
PSO8 X X X
PSO9 X X X X
PSO10 X X X X
PSOI11 X X X X
II1. Programme Specific OQutcomes (PSO) and Core Elective Courses (CEC)
MCSLE | MCSLE MCSLE MCSLE MCSLE MCSLE MCSLE MCSLE
103a 103b 103c¢ 103d 203a 203b 203c¢ 203d
PSO1 X X X X X X X X
PSO2 X X X X X X X X
PSO3 X X X X
PSO4 X X X X X X X X
PSO5 X X X X X X X X
PSO6 X X X X
PSO7 X X X X X X X X
PSO8 X X X X
PSO9 X X X X X X X X
PSO X X X X X X X X
10
Plslo X X X X X X X X
IV. Programme Specific Outcomes (PSO) and Open Elective Courses (OEC)
MCSLE MCSLE MCSLE MCSLE
105a 105b 205a 205b
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PSO1

X X X X
PSO2 X X X X
PSO3 X X

PSO4 X X X X
PSO5 X X X X
PSO6 X X
PSO7 X X X X
PSO8 X X

PSO9 X X X X
PSO X X X X

10
p 1510 X X X X

Objectives, Course-level Learning Outcomes, Contents, and
Suggested Readings

Semester I
Paper Code:FS-COMP-MCSLE-CC-101
Paper Name: Data Structures

Course Objectives:
CO1. To Create and initialize variables, constants, arrays, pointers, structures, and unions.
CO2. To Manipulate values of variables, arrays, pointers, structures, unions, and files.
CO83. To Create a function that can receive variables, arrays, pointers, and structures.
CO4. To define functions that can receive variables, arrays, pointers, and structures.
CO5. To create open, read, manipulate, write and close files.
CO6. To select and use appropriate data structures for the given problems.
CO7. To design efficient algorithms using various algorithm designing strategies
CO8. To analyze the problem and develop the algorithms related to these problems
CO9. To classify the problem and apply the appropriate design strategy to develop an algorithm
CO10. To design algorithm in the context of space and time complexity and apply the
asymptotic notation
CO11. To be able to analyze algorithms and algorithm correctness.
CO12. To be able to summarize searching and sorting techniques
CO13. To be able to describe stack, queue, and linked list operations.
CO14. To be able to know. tree and graphs concepts
Learning Outcomes:
After completing this course, students will be able to:
LO1. Create and initialize variables, constants, arrays, pointers, structures, and unions.
LO2. Manipulate values of variables, arrays, pointers, structures, unions, and files.
LOS3. Create a function that can receive variables, arrays, pointers, and structures.
LO4. Define functions that can receive variables, arrays, pointers, and structures.
LO5. Create open, read, manipulate, write and close files.
LOB6. Select and use appropriate data structures for the given problems.
LO7. Design efficient algorithms using various algorithm designing strategies
LO8. Analyze the problem and develop the algorithms related to these problems
LO9. Classify the problem and apply the appropriate design strategy to develop an algorithm
LO10. Design algorithm in the context of space and time complexity and apply the asymptotic
notation
LO11. Ability to analyze algorithms and algorithm correctness.
LO12. Ability to summarize searching and sorting techniques
LO13. Ability to describe stack, queue, and linked list operations.
LO14. Ability to know. tree and graphs concepts

8



M.Sc.(Computer Science) Lateral Entry

Unit I
Algorithm: Efficiency & Analysis Algorithm: Time and Space complexity of Algorithm.
Abstract Data Type: Linked List- Linear, Circular, Two Way List, Basic Operation on Linked
Lists, Application of Linked List.

Unit IT
Stack: primitive operations, stack Application- Infix, postfix, prefix and Recursion Array, and
Linked Representation of Stack. Queue: Primitive operation, Circular Queue, Priority Queue, D-
queue, Array, and Linked Representation of Queue.

Unit ITT
Trees: Basic terminology, Binary Tree: Representation as Array and link List, Basic operation,
Tree Traversal: Inorder, Preorder, Postorder, Application of Binary Tree. B-tree, Height
Balance Tree (AVL Tree) Graph: Basic Terminology, Directed, Undirected, Weighted,
Representation of Graphs, Graph Traversal: Depth First Traversal, Breadth-First Search.

Recommended Readings
Expert Data Structure with ‘C’ By R.B Patel (Khana Book Publishing Co.(P))
2. Data structure By Lipschutz (Tata McGraw Hill)
Suggested Readings
Data Structure By Yashvant Kanitkar (BPB)
4. An Introduction to Data Structures with Applications By Jean-Paul Tremblay, Paul
G.Sarerson (Tata McGraw Hill)
5. Data Structure Using C and C++ By Yedidyah Langsam, Moshe J.Augenstein, Arora M.
Tenenbaum (Prentice- Hall India)
Paper Code:FS-COMP-MCSLE-CC-102
Paper Name: Java

Course Objectives:

COl. To use an integrated development environment to write, compile, run, and test simple object-
oriented Java programs.

CO2. To read and make elementary modifications to Java programs that solve real-world problems.

CO3. To validate input in a Java program.

CO4. To identify and fix defects and common security issues in code.

COS5. To document a Java program using Javadoc.

CO6. To use a version control system to track source code in a project.

Learning Outcomes:

After completing this course, students will be able to:

LOI. Use an integrated development environment to write, compile, run, and test simple object-oriented
Java programs.

LO2. Read and make elementary modifications to Java programs that solve real-world problems.

LO3. Validate input in a Java program.

LO4. Identify and fix defects and common security issues in code.

LOS5. Document a Java program using Javadoc.

LO6. Use a version control system to track source code in a project.

[S—

el

Unit I
Introduction to Java: evolution, features, comparison with C and C++; Java program structure;
tokens, keywords, constants, variables, data types, typecasting, statements, Operators and
Expression; Conditional Statements and Loop Statements. Class: syntax, instance variable, class
variables, methods, constructors, overloading.
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Unit 11
Inheritance: types of inheritance, use of super, method overriding, final class, abstract class,
wrapper classes.
Arrays, Strings and Vectors, Packages and Interfaces, visibility controls

Unit ITI
Errors and Exceptions: Types of errors, Exception classes, Exception handling in java, use of
try, catch, finally, throw and throws. Taking user input, Command line arguments.
Multithreaded Programming: Creating Threads, the Life cycle of thread, Thread priority,
Thread synchronization, Inter-thread communication, Implementing the Runnable Interface.

Recommended Readings
1. The Complete reference Java Ninth Edition By Herbert Schildt (Tata McGraw Hill)
2. Beginning Programming with Java For Dummies by Burd, For Dummies; 3 edition

Suggested Readings

3. Java: A Beginner's Guide, Sixth Edition: A Beginner's Guide by Herbert Schildt,
McGraw-Hill Osborne MediaProgramming in JAVA By E. Balagurusamy (TMH)
4. JAVA 2 programming Black Book By Steven Holzner et al. (Dreamtech Press)
5. Programming in JAVA By E. Balagurusamy (TMH)
Paper Code:Fs-COMP-MCSLE-CC-103a
Paper Name: Software Engineering & Research Methodology

Course Objectives:

COl. To learn the phases of software development

CO2. To develop process models and process systems multiple collections, models

CO3. To gather, understand, analyze and specify requirements

CO4. To develop architectural diagram, and implement by following coding principles

CO5. To apply testing strategies and handle software product maintenance issues

CO6. To get a good knowledge of the issues and challenges faced while doing the Software project
Management.

CQO7. To understand why the majority of the software projects fail and how that failure probability can be
reduced effectively.

COS8. To do the Project Scheduling, tracking, Risk analysis, Quality management, and Project Cost
estimation using different techniques.

CO09. To identify and discuss the role and importance of research in the social sciences.

CO10. To identify and discuss the issues and concepts salient to the research process.

COl11. To identify and discuss the complex issues inherent in selecting a research problem, selecting an
appropriate research design, and implementing a research project.

CO12. To identify and discuss the concepts and procedures of sampling, data collection, analysis, and
reporting.

Learning Outcomes:

After completing this course, students will be able to:

LOI1. Learn the phases of software development

LO2. Develop process models and process systems multiple collections, models

LO3. Gather, understand, analyze and specify requirements

LO4. Develop architectural diagram, and implement by following coding principles

LOS5. Apply testing strategies and handle software product maintenance issues

LO6. Get a good knowledge of the issues and challenges faced while doing the Software project

Management.
LO7. To understand why the majority of the software projects fail and how that failure probability can be
reduced effectively.
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LO8. To do the Project Scheduling, tracking, Risk analysis, Quality management, and Project Cost
estimation using different techniques.

LOO9. Identify and discuss the role and importance of research in the social sciences.

LO10. Identify and discuss the issues and concepts salient to the research process.

LO11. Identify and discuss the complex issues inherent in selecting a research problem, selecting an
appropriate research design, and implementing a research project.

LOI12. identify and discuss the concepts and procedures of sampling, data collection, analysis, and
reporting.

Unit I
Software: Software Characteristics, Software Process, Process Characteristics, Software
Process Model: Linear Sequential Model, Prototyping Model, Spiral Model, Software Quality,
McCall’s Quality Factors, Software Requirement Analysis and Specification (SRS): Need
Characteristics and Components.

Unit II
Planning a Software Project: COCOMO Model, Project Monitoring Plan, and Risk
Management. Design Principle: Abstraction, Modularity, Cohesion and Coupling, Software
Management: Size Oriented Metrics, Function Oriented Metrics. Testing: Testing Fundamental,
Functional Testing (Black Box), Structural Testing (White Box), Alpha And Beta Testing,
Testing Process: Comparison of Different Testing, Level of Testing.

Unit ITI
Research Methodology: Meaning of Research, Objective of Research, Types of Research,
Research Approaches, Significance of research, Research Methods versus Methodology,
Research Process, Criteria of Good Research, What is Research Problem, Selecting the problem,
Necessity of defining the problem, Technique involved in defining a problem.

Recommended Readings
1. Software Engineering: A Practitioner's Approach By Roger S. Pressman, McGraw Hill.
Suggested Readings
2. Software Engineering: A Precise Approach by Pankaj Jalote, Wiley Precise textbook Series
3. Research Methodology Methods and Techniques by C. R. Kothari, New Age International
Publisher
Paper Code:Fs-COMP-MCSLE-CC-103b
Paper Name: Artificial Intelligence

Course Objectives:

COl. To analyze and formalize the problem as a state space, graph, design heuristics

CO2. To have the ability to represent solutions for various real-life problem domains using logic-based
techniques

CO3. To understand the numerous applications and huge possibilities in the field of Al

CO4. To ability to express ideas in Al research and programming language related to emerging
technology.

Learning Outcomes:

After completing this course, students will be able to:

LO1. To analyze and formalize the problem as a state space, graph, design heuristics

LO2. Ability to represent solutions for various real-life problem domains using logic-based techniques
LO3. Understand the numerous applications and huge possibilities in the field of AL

LO4. Ability to express ideas in Al research and programming language related to emerging technology.

Unit I
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Definition, History, Agents, and environment, Defining the problem as a state and space search,
What is Intelligence? Types of Intelligence, Difference between Human and Machine
Intelligence, The Structure of Intelligent Agents. Solving problems by searching: Uninformed
search strategies- Brute-Force, Breadth-First, Uniform-cost search Depth-First, Depth-limited
search,depth-first search, Bidirectional search. Informed (heuristic) search strategies- Greedy
best-first search, A*, AO* Memory-bounded heuristic search.

Unit II
Heuristic functions, local search algorithms- Hill-climbing search, Simulated annealing, Local
beam search. Knowledge-Based System: Knowledge, Procedure V/S Declarative Knowledge,
Knowledge Representation: Using Procedural and Predicate Logic, Inference in First-order logic:
Unification and Lifting, Forward Chaining, Backward Chaining, Resolution. Rule-based System,
Frames, Frames, Scripts, and Semantic Nets.

Unit ITI
Probabilistic Reasoning, Probability, and Bayes Theorem represent knowledge in the uncertain
domain, Certainty factors, Bayesian Networks, Dempster—Shafer theory, introduction to Fuzzy
logic. Learning: types of learning, decision trees. Expert System: types, architecture.
Introduction to Artificial Neural Networks, Reinforcement Learning, Natural Language
Processing, Pattern Recognition, and Perception.

Recommended Readings
1. Artificial Intelligence By Rich And Knight (Tata McGraw Hill)
Suggested Readings
2. Introduction to Artificial Intelligence and Expert Systems By Patterson (Prentice-Hall
India)

3. Artificial Intelligence A Modern Approach by Russell and Norvig, Prentice Hall
Paper Code:FS-COMP-MCSLE-CC-103c
Paper Name: Python

Course Objectives:

COl. Apply language features including strings, lists, tuples, dictionaries, regular expressions.
CO2. Create and call functions.

CO3. Create and manipulate files.

CO4. Develop classes using OO features.

CO5. Develop internet applications using packages such as urllib.

CO6. To understand why Python is a proper scripting language for developers.

CQ7. To learn how to design and program Python applications.

CO8. To learn how to use lists, tuples, and dictionaries in Python programs.

CQO9. To learn how to identify Python object types.

CO10.To learn how to use indexing and slicing to access data in Python programs.
COL11. To define the structure and components of a Python program.

CO12. To learn how to write loops and decision statements in Python.

CO13. To learn how to write functions and pass arguments in Python.

CO14. To learn how to build and package Python modules for reusability.

CO15. To learn how to read and write files in Python.

CO16. To learn how to design object[Joriented programs with Python classes.

CO17. To learn how to use class inheritance in Python for reusability.

CO18. To learn how to use exception handling in Python applications for error handling.
Learning Outcomes:

After completing this course, students will be able to:

LOI1. Apply language features including strings, lists, tuples, dictionaries, regular expressions. LO2.
Create and call functions.

12



M.Sc.(Computer Science) Lateral Entry

LO3. Create and manipulate files.

LO4. Develop classes using OO features.

LOS5. Develop internet applications using packages such as urllib.

LOG6. To understand why Python is a proper scripting language for developers.
LO7. To learn how to design and program Python applications.

LO8. To learn how to use lists, tuples, and dictionaries in Python programs.

LO9. To learn how to identify Python object types.

LO10.To learn how to use indexing and slicing to access data in Python programs.
LO11. To define the structure and components of a Python program.

LO12. To learn how to write loops and decision statements in Python.

LO13. To learn how to write functions and pass arguments in Python.

LO14. To learn how to build and package Python modules for reusability.

LO15. To learn how to read and write files in Python.

LO16. To learn how to design object[Joriented programs with Python classes.
LO17. To learn how to use class inheritance in Python for reusability.

LO18. To learn how to use exception handling in Python applications for error handling.

Unit I

Basics: Python Interpreter, writing code in Jupyter Notebook, Indentation, comments, importing
a module, binary operators, standard scalar data types, typecasting, if-else statements,
loops(while, for), pass, range, ternary expressions. Data Structures and Sequences: Tuples, Lists,
and slicing, Built-in Sequence functions, Dictionary, Sets; List, Set, and Dict Comprehensions.

Unit II

Functions: Namespaces, Scope, and Local Functions; Returning Multiple Values, Anonymous
(Lambda) Functions, Partial Argument Application, Generators, Errors, and Exception handling.
Basic File Handling. Objects and Methods in Python. NumPy: creating N-dimensional arrays,
arithmetic with NumPy arrays, basic indexing, and slicing, Psuedorandom number generation.

Unit ITI

Pandas: Overview of Series and DataFrames, reading data from csv file, DataFrame operations-
working with data using functions like head, tail , info, shape, reshape, columns, isnull, dropna,
mean, sum, describe, value_counts, corr, loc, iloc, apply. Matplotlib- plotting basic figures,
subplots, line plots, bar plots, histograms, scatter plots. Overview of Scikit-learn, SciPy,
networkx. Applications of python.

Recommended Readings

1. Python for Data Analysis: Data Wrangling with Pandas, NumPy, and Ipython, by Wes
McKinney, O’Reilly Media, 2017Python All-in-One for Dummies, by John Shovic and
Alan Simpson, John Wiley & Sons, Inc., 2019

Suggested Readings

2. Programming in Python 3: A Complete Introduction to the Python Language, Mark
Summerfield, Pearson.

3. Swaroop, C. H. (2003). A Byte of Python. Python Tutorial.
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4. Introduction to Computation and Programming Using Python. By John V. Guttag, MIT
Press.
Learning Python, Mark Lutz, David Ascher, O’Reilly
T. Budd, Exploring Python, TMH, 1st Ed, 2011
Web Resources

AN

https://www.learnpython.org/

https://nptel.ac.in/courses/106/106/106106212/
http://greenteapress.com/thinkpython/thinkpython.pdf

Python tutorial: https://docs.python.org/3/tutorial/index.html

Python All-in-One for Dummies, by John Shovic and Alan Simpson, John Wiley & Sons,
Inc., 2019

Paper Code:FS-COMP-MCSLE-CC-103d

Paper Name: Theory of Computation

Course Objectives:

COl. able to design Finite Automata machines for given problems;

CQO2. able to analyze a given Finite Automata machine and find out its Language;

CO3. able to create Pushdown Automata machine for given CF language(s);

COd4. able to generate the strings/sentences of given context-free languages using its grammar;
CO5. Able to design Turing machines forgivenApplyto identifyInterprettational problem.
Learning Outcomes:

After completing this course, students will be able to identify.:

LOL. able to design Finite Automata machines for given problems;

LO2. able to analyze a given Finite Automata machine and find out its Language;

LO3. able to create Pushdown Automata machine for given CF language(s);

LO4. able to generate the strings/sentences of given context-free languages using its grammar;
LOS5. Able to design Turing machines forgivenApplyto identifyInterprettational problem.

Nk

Unit I

Languages: Alphabets, string, language, Basic Operations on language, Concatenation,
KleeneStar. Finite Automata and Regular Languages: Regular Expressions, Transition Graphs,
Deterministic and non-deterministic finite automata, NFA to DFA Conversion, Regular
languages and their relationship with finite automata, Pumping lemma, and closure properties of
regular languages.

Unit II

Context-free languages: Context-free grammars, parse trees, ambiguities in grammars and
languages, Pushdown automata (Deterministic and Non-deterministic), Pumping Lemma,
Properties of context-free languages, normal forms.

Unit ITI

Turing Machines and Models of Computations: RAM, Turing Machine as a model of
computation, Universal Turing Machine, Language acceptability, decidability, halting problem,
Recursively enumerable and recursive languages, unsolvability problems.

Recommended Readings
1. Daniel I.A.Cohen, Introduction to computer theory — John Wiley (1996 2nd Edition).
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2. Lewis & Papadimitriou, Elements of the theory of computation — II Edition PHI 1997.
Suggested Readings
1. Hopcroft, Aho, Ullman, Introduction to Automata theory, Language & Computation
—3rd Edition 2006, Pearson Education.
2. P. Linz, An Introduction to Formal Language and Automata 4th edition Publication
Jones Bartlett 2006
Paper Code:Fs-COMP-MCSLE-CC-105a
Paper Name: Data Analysis Using R

Course Objectives:

COlL. To use Jupyter Notebook for interactive computation

CO2. To practice Python features such as lists, dictionaries, and files for the given problem
CO3. To use NumPy functions for array processing

CO4. To apply Pandas Dataframe for data wrangling

COS5. To generate graphs for the given data using Matplotlib

CO6. To understand the basics of R programming in terms of constructs, control statements, string
Functions.

CO7. To understand the use of R for Data analytics.

CO8. To conduct your independent data analysis.

CO9. To be able to appreciate and apply the R programming from a statistical perspective.
Learning Outcomes:

After completing this course, students will be able to:

LO1. Use Jupyter Notebook for interactive computation

LO2. Practice Python features such as lists, dictionaries, and files for the given problem
LO3. Use NumPy functions for array processing

LO4. Apply Pandas Dataframe for data wrangling

LOS5. Generate graphs for the given data using Matplotlib

LOG6. Understand the basics of R programming in terms of constructs, control statements, string
Functions.

LO7. Understand the use of R for Data analytics.

LO8. Conduct your independent data analysis.

LO9Y. Able to appreciate and apply the R programming from a statistical perspective.

Unit I
Foundations for data analysis-matrices, the notion of probability, the concept of random variables
and various distributions, mean, variance, covariance, normal distributions, an overview of
sampling, hypothesis testing, confidence interval, the concept of optimization.

Unit II
installation of R, data editing, use of R as a calculator; functions, and assignments. matrix
operations, logical operators, Conditional executions and loops, data management with
sequences, repeats, sorting and ordering, lists, vector indexing, factors; display and formatting of
strings.

Unit ITI
Working with data frames, Importing data files; Graphics and plots; basic statistical functions for
central tendency, variation, box plots, skewness and kurtosis, correlations; overview of using R
functions for simple hypothesis testing, Applications of R.

Recommended Readings

1. Hands-On Programming with R, Garrett Grolemund, O'Reilly Publishers.
2. R for Beginner - https://cran.r-project.org/doc/contrib/Paradis-rdebuts en.pdf
Suggested Readings
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3. A Learning Guide to R -
https://www.westernsydney.edu.au/ _data/assets/pdf file/0011/830909/Rnotes 20180905 web.p
df
4. Applied Statistics And Probability For Engineers — by Douglas Montgomery, John Wiley &
Sons Inc.
5. Research Methodology: Methods And Techniques, C.R. Kothari, New Age International
Publishers.
6. Design and Analysis of Experiments (Wiley India), Montgomery, Douglas C.
Paper Code:FS-COMP-MCSLE-CC-105b
Paper Name : LaTeX: a document preparation system

Course Objectives:

COl. To apply various Excel tools and add-ins for analyzing Business problems.
CO2. To compare mathematical formulas with Spreadsheet formulas

CO3. To explore, query, and summarize business data.

CO4. To apply descriptive statistical measures for business decisions.

COS5. To perform progression analysis and forecasting techniques.

CO6. To understand how to write documents containing mathematical formulas.
CO7. To understand how to write articles in different journal styles.

CO8. To understand how to create PPT in a more presentable manner.

CQO9. To understand how to create using built-in templates.

Learning Outcomes:

After completing this course, students will be able to:

LO1. Apply various Excel tools and add-ins for analyzing Business problems.
LO2. Compare mathematical formulas with Spreadsheet formulas

LO3. Explore, query, and summarize business data.

LO4. Apply descriptive statistical measures for business decisions.

LOS. Perform progression analysis and forecasting techniques.

LO6. Understand how to write documents containing mathematical formulas.
LO7. Understand how to write articles in different journal styles.

LO8. Understand how to create PPT in a more presentable manner.

LO9. Understand how to create using built-in templates.

Unit I
Installation of the software LaTeX, Structure of LaTeX documents; Special Characters,
Producing equations, Matrices, Tables, itemised lists, hypertext links; Page Layout —Title,
Abstract, Chapters, Sections, References.

Unit II
Including graphics, images, floating bodies; Producing basic mathematical graphics like line
segments, arrows, circles, ovals, Generating index and bibliography, creating PDF files.

Unit ITT
Adding a new command; generating spaces, colored text; Writing a sample resume, question
paper, article/ research paper; Creating a presentation using beamer.
of part A, B and C are 50, 200 and 500 respectively

Recommended Readings
1. LaTeX: A Document Preparation System, By Leslie Lamport, Addison- Wesley.
Suggested Readings
2. LaTeX Beginner's Guide, by Stefan Kottwitz, Packt Publishing Limited
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3. Tobias Oetiker, Hubert Partl, Irene Hyna, and Elisabeth Schegle: The Not So Short
Introduction to LaTeX 2e, https://tobi.oetiker.ch/Ishort/Ishort-aSbook.pdf, 2014.

Semester IV
Paper Code:FS-COMP-MCSLE-CC-201
Paper Name: Computer Graphics & Multimedia

Course Objectives:

COl. To develop line and circle generation algorithms

CO2. To apply 2D and 3D transformations

CO3. To develop clipping algorithms for point, line, and polygons

CO4. To learn the concepts of projections, viewing, and graphics pipeline

COS5. To create a simple animation and interaction for multimedia presentation

CO6. To understand image types and color models

CO7. To describe the concepts regarding the digitization of audio signals

COS8. To compress images, videos, and audios using data compression methods

CO9. To encode videos and audios using MPEG

CO10. To Explainfunctionalldentify the core concepts of computer graphics, including viewing,
projection, perspective, modeling, and transformation in two and three dimensions.

COl11. To apply the concepts of color models, lighting and shading models, textures, ray tracing, hidden
surface elimination, anti-aliasing, and rendering.

CO12. To interpret the mathematical foundation of the concepts of computer graphics.

CO13. To describe the fundamentals of animation, parametric curves, and surfaces, and spotlighting.
CO14. To identify a typical graphics pipeline and apply graphics programming techniques to design and
create computer graphics.

CO15. To create effective OpenGL programs to solve graphics programming issues, including 3D
transformation, object modeling, color modeling, lighting, textures, and ray tracing.

CO16. To understand multimedia concerning any applications, including business, schools, home,
education, and virtual reality.

CO17. To understand the hardware and software needed to create projects using creativity and
organization to create them.

CO18. To develop multimedia skills to be the principal player of individual multimedia teams in
developing projects.

CO19. To work with all aspects of images.

CO020. To work with all aspects of sound.

CO21. To work with all aspects of the video.

CO022. To learn copyright laws associated with multimedia.

CO023. To learn the cost involved in multimedia planning, designing, and producing.

CO24. To learn ways to present their multimedia projects.

Learning Outcomes:

After completing this course, students will be able to:

LO1. Develop line and circle generation algorithms

LO2. Apply 2D and 3D transformations

LO3. Develop clipping algorithms for point, line, and polygons

LO4. Learn the concepts of projections, viewing, and graphics pipeline

LOS. Create a simple animation and interaction for multimedia presentation

LO6. Understand image types and color models

LO7. Describe the concepts regarding the digitization of audio signals

LO8. Compress images, videos, and audios using data compression methods

LO9. Encode videos and audios using MPEG

LO10. Explainfunctionalldentify the core concepts of computer graphics, including viewing, projection,
perspective, modeling, and transformation in two and three dimensions.

LOI11. apply the concepts of color models, lighting and shading models, textures, ray tracing, hidden
surface elimination, anti-aliasing, and rendering.
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LO12. interpret the mathematical foundation of the concepts of computer graphics.

LO13. Describe the fundamentals of animation, parametric curves, and surfaces, and spotlighting.

LO14. Identify a typical graphics pipeline and apply graphics programming techniques to design and
create computer graphics.

LO15. Create effective OpenGL programs to solve graphics programming issues, including 3D
transformation, object modeling, color modeling, lighting, textures, and ray tracing.

LO16. Students will understand multimedia concerning any applications, including business, schools,
home, education, and virtual reality.

LO17. Students will understand the hardware and software needed to create projects using creativity and
organization to create them.

LO18. The student will develop multimedia skills to be the principal player of individual multimedia
teams in developing projects.

LO19. Students will work with all aspects of images.

LO20. Students will work with all aspects of sound.

LO21. Students will work with all aspects of the video.

LO22. Students will learn copyright laws associated with multimedia.

LO23. Students will learn the cost involved in multimedia planning, designing, and producing.

LO24. Students will learn ways to present their multimedia projects.

Unit I
Basic elements of Computer Graphics, Graphics display devices, Applications of Computer
Graphics, Raster and random scan; Color Models: RGB, CMY, HSV; Graphics Standard:
OpenGL; Scan Conversion: DDA line algorithm, Midpoint circle Algorithm. 2D
Transformation: Translation, Rotation, Scaling, Homogeneous Coordinates and Matrix
Representation of 2D Transformation, Composite Transformation.

Unit II
3D Graphics: Matrix Representation of 3D transformations, Translation, Rotation, Scaling,
Composite Transformation. Overview of concepts: Clipping, orthographic and parallel
projection, hidden surface removal, lighting, transparency, modeling and texturing, rendering;
Animations: Principles of animations, keyframing, the concept of 2D and 3D animation.

Unit ITI
Blender: GUI Interface, Selecting, rotating, and Translating Objects, Using Snap to move
objects precisely, Creating mesh primitives and extrusions, Subdividing meshes, Creating a
simple creature, Joining mesh objects and stitching vertices, Organizing a scene with layers,
groups, and hierarchies, Assigning glossy and reflective materials to objects, Creating bump
maps, Creating sky and ambient light, Understanding ambient occlusion, Adding motion blur
and depth of field, Editing animation in the Graph Editor, Building and animating a simple
character.

Recommended Readings
1. Computer Graphics (Principles and Practice) by Foley, van Dam, Feiner, and Hughes, Addison
Wesley (Indian Edition)
2. Computer Graphics by D Hearn and PM Baker, Prentice Hall of India (Indian Edition).
Suggested Readings
3. Mathematical Elements for Computer Graphics by DF Roger.
4. Introduction to Computer Graphics By Krishnamurthy N (Tata McGraw Hill
5. Theory and Problems of Computer Graphics (Schaum's Outline) By Zhigang X. and Plastock
Ra. (Tata McGraw Hill)
Web Resources
1. https://www.cs.duke.edu/brd/Teaching/Previous/Animation/animation.html
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2. http://zikky.lecturer.pens.ac.id/Produksi 3D untuk Designer/Beginning Blender-book.pdf
3.http://www.blenderhd.com/wp-content/uploads/2015/08/BeginnersGuideToBlender.pdf

4. https://people.sc.fsu.edu/~gerlebacher/gd/blender/blender/blender_noob_to_pro.pdf

5. http://download.blender.org/documentation/pdf/John M Blain - An Introduction To Blender

3D - A Book For Beginners (2011).pdf
6.http://www.cdschools.org/cms/lib04/PA09000075/Centricity/Domain/81/BlenderBasics _4thEd

ition2011.pdf

7. https://docs.blender.org/manual/en/dev/index.html
Paper Code:FS-COMP-MCSLE-CC-201

Paper Name: Android Programming

Course Objectives:

COl. To create an android project from XML Layout.

CO2. To debug Android apps and create Ul fragments

CO3. To pass data between fragments

CO4. To design apps with audio playback.

COS5. To create a database and communicate with mobile apps

CO6. To install and configure Android application development toolsCO7. To design and develop user
interfaces for the Android platform.

CO8. To save state information across important operating system events.
CO9. To apply Java programming concepts to Android application development.
CO10. To develop the ability to develop Android Application

Learning Outcomes:

After completing this course, students will be able to:

LOI. Create an android project from XML Layout.

LO2. Debug Android apps and create Ul fragments

LO3. Pass data between fragments

LO4. Design apps with audio playback.

LOS. Create database and communicate with mobile apps

LO6. Install and configure Android application development tools.

LO7. Design and develop user interfaces for the Android platform.

LO8. Save state information across important operating system events.

LO9Y. Apply Java programming concepts to Android application development.
LO10. Develop the ability to develop Android Application

Unit -1

Introduction: What is Android?, Android Architecture, Setting Android Environment, Android
SDK Manager & required Packages, Using Android Studio, Android Virtual Device(AVD),
Creating First Android Application, Package Structure, Introduction to Gradle, Running the
Application, Views, Layouts and more.

Unit — IT
Introduction to Views: TextView, EditText View, RadioButton and CheckBox View, Button
View, ImageView and ImageButton View, Toast, Notifications.
Introduction to Layouts/ViewGroups: Linear Layout, Relative Layout, Tabular Layout,
Hierarchical Layout Arrangements, Adapter, and Adapter View, Using ListView and GridView,
SQLite Database.

Unit - ITI
Spinner in Android, Working with Spinners, Margin, and Padding, Working with EditText and
TextView, RadioGroup, RadioButton and CheckBox, AutoCompleteTextView in Android,
Android Core, and Projects.
Location-Based Services: Sending Email, Sending SMS, Phone Calls
Activity in Android, Intents in Android, Introduction to Fragments, Working with Fragments
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Recommended Readings
Android Programming for Beginners by John Horton Publisher: Packt Publishing
Learn Java for Android Development (2nd edition) by Jeff Friesen Publisher: Apress
Suggested Readings
Android application development for java programmers. By James C. Sheusi. Publisher: Cengage
Learning, 2013.
Beginning Android Programming with Android Studio, Fourth Edition by Jerome F. DiMarzio
Publisher: John Wiley & Sons
Android Programming: The Big Nerd Ranch Guide by Kristin Marsicano, Chris Stewart, Bill
Phillips Publisher: Big Nerd Ranch Guides
Paper Code:FS-COMP-MCSLE-CC-203a
Paper Name : Cloud Computing
Objective — After completing this course the student will have an understanding of key aspects
of cloud computing

Unit I
Introduction to Cloud Computing, Services provided by cloud-SaaS, PaaS, laaS, DaaS etc.
Functioning of cloud computing, Advantages, Disadvantages, Applications, Cloud Service
Providers- Amazon AWS, Google App Engine, Microsoft, VMware. Virtualization concepts,
Objectives, Types of Virtualization & its benefits, Introduction to Various Virtualization OS
(Hypervisor). Virtualization for Enterprises

Unit IT
Designing and Implementing a Data Center-Based Cloud, Industry and International Standards
for Cloud Implementation, Building private cloud using open source tools, Integration of Public
and Private Cloud. Private, Public & Hybrid Clouds, their Advantages & Disadvantages, On-
Premises, and Off-Premises Cloud services, installing a Cloud service.

Unit ITT
Cloud Security issues - Infrastructure Security, Network level security, Host level security,
Application-level security, Data privacy and security Issues, Jurisdictional issues raised by Data
location, Access Control, Trust, Reputation, Risk and Authentication in cloud computing

Recommended Readings
1. Cloud Computing Concepts Technology and Architecture by Thomas Erl, Prentice Hall
2. Cloud Computing Principles and paradigms by Rajkumar Buyya, James Broberg and Andrzej
Goscinski, John Wiley and Sons, Inc. Publication
3. Cloud Computing Theory and Practice by Dan C. Marinescu, Morgon Kaufman Publication
Paper Code:Fs-COMP-MCSLE-CC-203b
Paper Name: Internet of Things

Course Objectives:

COl. To understand the definition and significance of the Internet of Things

CO2. To discuss the architecture, operation, and business benefits of an IoT solution
CO3. To examine the potential business opportunities that IoT can uncover

CO4. To explore the relationship between IoT, cloud computing, and big data

CO5. To identify how IoT differs from traditional data collection systems

CO6. To understand the definition and significance of the Internet of Things

CQO7. To discuss the architecture, operation, and business benefits of an IoT solution
CO8. To examine the potential business opportunities that IoT can uncover

CO9. To explore the relationship between IoT, cloud computing, and big data
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CO10. To identify how IoT differs from traditional data collection systems.
Learning Outcomes:

After completing this course, students will be able to:

LO1. Understand the definition and significance of the Internet of Things

LO2. Discuss the architecture, operation, and business benefits of an IoT solution
LO3. Examine the potential business opportunities that IoT can uncover

LO4. Explore the relationship between IoT, cloud computing, and big data

LOS5. Identify how IoT differs from traditional data collection systems

LO6. Understand the definition and significance of the Internet of Things

LO7. Discuss the architecture, operation, and business benefits of an IoT solution
LO8. Examine the potential business opportunities that IoT can uncover

LO9. Explore the relationship between IoT, cloud computing, and big data
LO10. Identify how IoT differs from traditional data collection systems.

Unit I
M2M to IoT: Introduction, Market Perspective, Architectural Overview. M2M to IoT
Technology- Devices and gateways, Local and wide area networking, Data management,
Business processes in IoT, IoT analytics, Knowledge management, IOT Architecture,
Architecture Reference Model, Real-world design constraints.

Unit IT
IoT Use Cases- Asset Management, Industrial Automation- Service-oriented architecture-based
device integration, SOCRADES: realizing the enterprise integrated Web of Things, IMC-
AESOP: from the Web of Things to the Cloud of Things, Commercial Building Automation-
Introduction, Case study: phase one-commercial building automation today, Case study: phase
two- commercial building automation in the future.

Unit ITI
Internet of Things Privacy, Security and Governance Introduction, Overview of Governance,
Privacy and Security Issues, Contribution from FP7 Projects, Security, IoT and Smart Cities,
Privacy and Trust in loT-Data-Platforms for Smart Cities, First Steps Towards a Secure Platform,
Smartie Approach. Data Aggregation for the IoT in Smart Cities, Security

Recommended Readings
From Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence
by Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos,
David Boyle, 1st Edition, Academic Press, 2014.

1. Internet of Things (A Hands-on-Approach) by Vijay Madisetti and Arshdeep
Bahga, IstEdition, VPT, 2014.

2. Rethinking the Internet of Things: A Scalable Approach to Connecting Everything by
Francis daCosta, 1st Edition, Apress Publications, 2013
Suggested Readings

Designing the Internet of Things, Adrian McEwen (Author), Hakim Cassimally

4. Internet of Things: Converging Technologies for Smart Environments and Integrated
Ecosystems by Dr. Ovidiu Vermesan, Dr. Peter Friess, River Publishers

5. Internet of Things (A Hands-on-Approach), Vijay Madisetti, Arshdeep Bahga

6. Building the internet of things with ipv6 and mipv6, The Evolving World of M2M
Communications, Daniel Minoli John Wiley & Sons
Paper Code:FS-COMP-MCSLE-CC-203c
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Paper Name: Big Data & Data Mining

Course Objectives:

COL. To explain characteristics and use cases and applications of Big Data
CO2. To develop MapReduce operation using Hadoop

CO3. To be able to understand the role of Virtualization Technologies
CO4. To design and implement systems for data mining.

COS5. To evaluate the performance of different data-mining algorithms.
CO6. To propose data-mining solutions for various applications.
Learning Outcomes:

After completing this course, students will be able to:

LOI1. Explain characteristics and use cases and applications of Big Data
LO2. Develop MapReduce operation using Hadoop

LO3. Ability to understand the role of Virtualization Technologies
LO4.design and implement systems for data mining.

LOS. Evaluate the performance of different data-mining algorithms.
LO6. Propose data-mining solutions for various applications.

Unit I
Data mining Introduction: Definition, Data mining tasks, Data mining as a step of the Knowledge
discovery process, Applications of Data mining; Data objects and types of attributes, Recalling
mean, median, mode, and weighted arithmetic mean, Data quality, an overview of data
preprocessing.

Unit IT
Classification analysis- definition, Overview of various classification techniques; Decision tree
induction- working, examples, specifying attribute test conditions, Measures of node impurity,
measures for selecting best split; Evaluating the performance of a classifier- Holdout method,
Random subsampling, cross-validation, Bootstrap.

Unit ITI
Association analysis: support, confidence, association rules, Frequent Itemsets; Frequent itemset
generation - Apriori principle, Apriori algorithm, and examples, FP growth algorithm and
examples; Closed and maximal frequent itemsets. Cluster analysis: Definition, an overview of
basic clustering methods, Density-based methods-DBSCAN.

Recommended Readings
1. Data Mining: Concepts and Techniques, 3rd edition, Jiawei Han and Micheline Kamber
2. Introduction to Data Mining, Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Pearson
Education.
Suggested Readings

3. Data Mining: A Tutorial Based Primer, Richard Roiger, Michael Geatz, Pearson Education
2003.

4. Introduction to Data Mining with Case Studies, G.K. Gupta, PHI 2006

5. Insight into Data mining: Theory and Practice, Soman K. P., DiwakarShyam, Ajay V., PHI
2006

6. Data Mining:: Practical Machine Learning Tools and Techniques (Morgan Kaufmann Series in
Data Management Systems) by Witten, Frank, Hall

Paper Code:FS-COMP-MCSLE-CC-203d

Paper Name: Machine Learning

22



M.Sc.(Computer Science) Lateral Entry

Course Objectives:

COL. To be able to design Finite Automata machines for given problems;

CO2. To be able to analyze a given Finite Automata machine and find out its Language;

CO3. To be able to create Pushdown Automata machine for given CF language(s);

CO4. To be able to generate the strings/sentences of given context-free languages using its grammar;
COS5. To be able to design Turing machines forgivenApplyto identifyInterprettational problem.
Learning Outcomes:

After completing this course, students will be able to-

LO1. Able to design Finite Automata machines for given problems;

LO2. Able to analyze a given Finite Automata machine and find out its Language;

LO3. Able to create Pushdown Automata machine for given CF language(s);

LO4. Able to generate the strings/sentences of given context-free languages using its grammar;
LOS5. Able to design Turing machines forgivenApplyto identifyInterprettational problem.

Unit 1

Introduction: Concept of Machine Learning, Applications of Machine Learning, Key elements of
Machine Learning, Supervised vs. Unsupervised Learning, Statistical Learning: Bayesian
Method, The Naive Bayes Classifier. Tools for Machine Learning and Linear Algebra Overview:
Plotting of Data, Vectorization, Matrices, and Vectors: Addition, Multiplication, Transpose and
Inverse using available tools/libraries with Python.

Unit I1

Linear Regression: Prediction using Linear Regression, Gradient Descent, Linear Regression
with one variable, Linear Regression with multiple variables, Polynomial Regression, Feature
Scaling/Selection. Logistic Regression: Classification using Logistic Regression, Logistic
Regression vs. Linear Regression, Logistic Regression with one variable and with multiple
variables.

Unit III

Regularization: Regularization and its utility: The problem of Overfitting, Application of
Regularization in Linear and Logistic Regression, Regularization and Bias/Variance. Neural
Networks: Introduction, Model Representation, Gradient Descent vs. Perceptron Training,
Stochastic =~ Gradient Descent, Multilayer Perceptrons, Multiclass  Representation,
Backpropagation Algorithm.

Recommended Readings
1. Tom M. Mitchell, "Machine Learning", First Edition by Tata McGraw-Hill Education,
2013
2. Ethem Alpaydin, "Introduction to Machine Learning" 2nd Edition, The MIT Press, 2009
Christopher M. Bishop, "Pattern Recognition and Machine Learning" by Springer, 2007
4. Mevin P. Murphy, "Machine Learning: A Probabilistic Perspective" by The MIT Press,
2012

hed

Suggested Readings
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1. Machine Learning For Dummies, John Paul Mueller, Luca Massaron,For Dummies; 1st
edition
2. Machine Learning for Absolute Beginners: A Plain English Introduction, O Theobald,
Scatterplot Press; 2nd edition
3. Introduction to Machine Learning with Python: A Guide for Data Scientists, Andreas C.
Miiller, Sarah Guido,O'Reilly; 1st edition
4. https://www.cmpe.boun.edu.tr/~ethem/i2ml3e/
Paper Code:Fs-COMP-MCSLE-CC-205a
Paper Name: Natural Language Processing

Course Objectives:

COl. To have an introduction of the fundamental concepts and techniques of natural language processing
(NLP).

CO2. To gain an in-depth understanding of the computational properties of natural languages and the
commonly used algorithms for processing linguistic information.

CO3. To examine NLP models and algorithms using both the traditional symbolic and the more recent
statistical approaches.

CO4. To understand critical concepts from NLP are used to describe and analyze language.

COS5. To perform POS tagging and context-free grammar for the English language.

CO6. To understanding semantics and pragmatics of English language for processing:

CQ7. To write programs in Python to carry out natural language processing

Learning Outcomes:

After completing this course, students will be able to-

LO1. Introduction to the fundamental concepts and techniques of natural language processing (NLP).
LO2. Students will gain an in-depth understanding of the computational properties of natural languages
and the commonly used algorithms for processing linguistic information.

LO3. The course examines NLP models and algorithms using both the traditional symbolic and the more
recent statistical approaches.

LO4. Critical concepts from NLP are used to describe and analyze language.

LOS5. POS tagging and context-free grammar for the English language.

LO6. Understanding semantics and pragmatics of English language for processing:

LO7. Writing programs in Python to carry out natural language processing

Unit I

Introduction, Basics of text processing, Spelling Correction: Edit Distance; N-Gram Language
Models, Evaluation of Language Models, Basic Smoothing, Computational Morphology,
Introduction to POS Tagging, Overview of Hidden Markov Model, Basics of Models for
Sequential tagging — Introduction to Maximum entropy and Conditional Random Fields.

Unit II

Constituency syntax parsing, examples of parsing using CKY and PCFG, Introduction to
Dependency Grammars and Parsing, understanding of Transition Based Parsing; Distributional
Semantics - Introduction, Applications; Word Embedding: Frequency-based embedding,
Prediction based embeddings. Lexical Semantics: an overview of WordNet, Word Sense
Disambiguation.
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Unit III

Topic models: introduction, LDA; Introduction to Entity Linking and Information Extraction;
Text Summarization: an overview of various approaches; Text Classification: introduction and
simple practical implementation using Python. Sentiment Analysis: Concept, Analysis, and
Applications.

Recommended Readings

Natural Language Understanding, Pearson Education; 2nd edition, James Allen

Speech and Language Processing: An Introduction to Natural Language Processing,

Computational Linguistics and Speech Recognition, 2e, Jurafsky / Martin.

3. Handbook of Natural Language Processing, Nitin Indurkhya, Fred J. Damerau, Taylor
and Francis; Second edition

4. The Handbook of Computational Linguistics and Natural Language Processing,
Alexander Clark, Chris Fox, Shalom Lappin, Wiley-Blackwell; 1st edition

5. Natural Language Processing with Python: Analysing Text with the Natural Language
Toolkit, Steven Bird, Ewan Klein, Edward Loper, Shroff pub.

6. Foundations of Statistical Natural Language Processing, Christopher D. Manning, Hinrich
Schiitze, MIT press.

DO =

Suggested Readings
1. Statistical Methods for Speech Recognition (Language, Speech, and Communication)
Fourth Printing Edition, by Frederick Jelin
2. Neural Network Methods for Natural Language Processing Synthesis Lectures on Human
Language Technologies, Yoav Goldberg, Graeme Hirst, Morgan and Claypool Life
Sciences.
Paper Code:FS-COMP-MCSLE-CC-205b
Paper Name: Introduction to Cyber Security

Course Objectives:

COl. To identify and classify various attacks

CO2. To encrypt and decrypt messages using block chippers and signs.
CO3. To create a digital signature using multiple algorithms.

CO4. To describe web security, intruders, viruses, and firewalls
Learning Outcomes:

After completing this course, students will be able to-

LO1. Identify and classify various attacks

LO2. Encrypt and decrypt messages using block chippers and signs.
LO3. Create a digital signature using multiple algorithms.

LO4. Describe web security, intruders, viruses, and firewalls

Unit I

Basics: Linux/Mac Terminal and Commands, Basic Computer Terminology, Computer Security
models, Computer Security Terms, Computer Ethics, Business, and Professional Ethics, Need for
cyber security; Cyber Frauds and crimes, Digital Payments, Various Search Engines,
Introduction to Auditing, Deep Web, VAPT, Smartphone Operating systems, introduction to
compliances, Globalization and borderless world.
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Unit IT

Basic Python Scripting: Python Basics, Variables and Types, Lists, Basic Operators, String
Formatting, Basic String Operations, Conditions, Loops, Functions, Classes and Objects,
Dictionaries, Modules, and Packages.

Unit III

Cyber Laws: Need for Cyber Regulations; Scope and Significance of Cyber laws: Information
Technology Act 2000; Network and Network Security, Access and Unauthorised Access, Data
Security, E Contracts and E Forms. Penal Provisions for Phishing, Spam, Virus, Worms,
Malware, Hacking, Trespass, and Stalking; Human rights in cyberspace, International Co-
operation in investigating cybercrimes.

Recommended Readings
Behrouz A. Forouzan (2004). Data communication and Networking. Tata McGraw-Hill.
2. Kurose, James F. & Ross, Keith W. (2003). Computer Networking: A Top-Down
Approach Featuring the Internet (3rd Ed.). Pearson Education.
Langtangen, H.P. (2012). Python Scripting for Computational Science (4th Ed.). Springer
4. Craig, B. (2012). Cyber Law: The Law of the Internet and Information Technology.
Pearson. Sharma J. P. & Kanojia S. (2016). Cyber Laws. New Delhi: Ane Books Pvt Ltd.
5. Paintal, D. Law of Information Technology. New Delhi: Taxmann Publications Pvt. Ltd
Suggested Readings
1. Shema, M. (2012). Hacking Web Apps: Detecting and Preventing Web Application
Security Problems.
2. https://uou.ac.in/sites/default/files/slm/Introduction-cyber-security.pdf
3. Computer Programming And Cyber Security for Beginners: This Book Includes: Python
Machine Learning, SQL, Linux, Hacking with Kali Linux, Ethical Hacking. Coding and
Cybersecurity Fundamentals, Zach Codings, Independently published
Paper Code:Fs-COMP-MCSLE-CC-205¢
Paper Name: Combined Practical & Project/Dissertation/Industrial Training

Course Objectives:

CO1. Identify and define the problem statement

CO2. Define and justify the scope of the proposed problem

CQO83. Gather and analyze system requirements

CO4. Propose an optimized solution among the existing solutions

CO5. Practice software analysis and design techniques

CO6. Develop technical report writing and oral presentation skills

CO7. Develop a functional application based on the software design

CO8. Apply to code, debugging, and testing tools to enhance the quality of the software

CQ9. Prepare the proper documentation of software projects following the standard guidelines
CO10. Become a master in specialized technology

CO11. Become updated with all the latest changes in the technological world.

CO12. Ability to communicate efficiently.

CO13. Ability to be a multi-skilled engineer with sound technical knowledge, management,
leadership, and entrepreneurship skills.

CO14. Capability and enthusiasm for self-improvement through continuous professional
development and life-long learning

CO15. Awareness of the social, cultural, global, and environmental responsibility of an engineer.
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Learning Outcomes

After completing this course, students will be able to:

LO1. Identify and define the problem statement

LO2. Define and justify the scope of the proposed problem

LOS. Gather and analyze system requirements

LO4. Propose an optimized solution among the existing solutions

LOb5. Practice software analysis and design techniques

LOG6. Develop technical report writing and oral presentation skills

LO7. Develop a functional application based on the software design

LO8. Apply to code, debugging, and testing tools to enhance the quality of the software

LO9. Prepare the proper documentation of software projects following the standard guidelines
L10. Become a master in specialized technology

LO11. Become updated with all the latest changes in the technological world.

LO12. Ability to communicate efficiently.

LO13. Ability to be a multi-skilled engineer with sound technical knowledge, management,
leadership, and entrepreneurship skills.

LO14. Capability and enthusiasm for self-improvement through continuous professional
development and life-long learning

LO15. Awareness of the social, cultural, global, and environmental responsibility of an engineer.

Practical Training and Project Work:

1. Project Work may be done individually or in groups in case of bigger projects. However,
if the project is done in groups, each student must be given responsibility for a distinct
module and care should be taken to monitor the individual student.

2. Project Work can be carried out in the college or outside with prior permission of the
college.

3. The Student must submit a synopsis of the project report to the college for approval. The
Project Guide can accept the project or suggest modification for resubmission. Only on
acceptance of the draft project report, the student should make the final copies.

Submission Copy:
The Student should submit a spiral-bound copy of the project report.
Format of the Project:

1. Paper:

The Report shall be typed on White Paper of A4 size.

2. Final Submission:

The Report to be submitted must be original.

3. Typing:

Font:- Times New Roman

Heading:- 16 pt., Bold

Subheading:- 14 pt, Bold

Content:- 12 pt.

Line Spacing:- 1.5 lines.

Typing Side:-One Side

Font Color:- Black.

4. Margins:

The typing must be done in the following margin:
Left: 0.75”

Right: 0.75”

Top: 17

Bottom: 1”

Left Gutter: 0.5
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5. Binding:
The report shall be Spiral Bound.
6. Title Cover:
The Title cover should contain the following details:
Top: Project Title in block capitals of 16pt.
Centre: Name of project developer’s and Guide name.
Bottom: Name of the university, Year of submission all in block capitals of 14pt letters
on separate lines with proper spacing and centering.
7. Blank sheets:
At the beginning and end of the report, two white blank papers should be provided, one
for the Purpose of Binding and the other to be left blank.
8. Content:
I). Acknowledgment
II). Institute/College/Organization certificate where the project is being developed.
III). Table of contents
IV). A brief overview of the project
V). Profiles of problems assigned
VI). Study of Existing System
VII). System Requirement
VIII). Project plan
o Team Structure
o Development Schedule
o Programming language and Development Tools
IX). Requirement Specification
X). Design
o Detailed DFD and Structure Diagram
o The data structure, Database, and File Specification
XI). Project Legacy
e Current Status of project
e Remaining Areas of concern
® Technical and Managerial Lessons Learnt
e Future Recommendations
o Nomenclature and Abbreviations.
o Bibliography
o Source Code

Teaching-Learning Process

The teaching-learning process may include the following-

e [ectures
Discussions
Simulations
Virtual Labs
Role-Playing
Participative Learning
Interactive Sessions
Seminars
Research-based Learning/ Dissertation/ Case Study/ Project Work
The Blended Learning mode of teaching and learning is preferable in which offline (face-to-face)
and online learning both are used to provide learners the opportunity to enjoy both of the worlds.
Teachers can share instructions, lecture notes, and assignments online. On the other hand,
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students can share information/work/assignments with teachers and other students directly in a
collaborative setting. This may have a more enriched learning experience, and collaboration
between students can be improved upon if group activities rely on information gathered from
online resources or lessons. Students who complete online coursework followed by interactive,
face-to-face class activities have richer educational experiences.

Assessment and Evaluation

1. ELIGIBILITY FOR ADMISSION
PGDCA from the MGS University and affiliated colleges under the jurisdiction of the
university shall be eligible for admission to the M.Sc.(CS) LE Course. (Relaxation to SC/ST
etc. as per State Government/University Admission Rules)

2. PASS CRITERIA
For passing in the examination, a candidate is required to obtain at least a Satisfactory Grade
in each paper (Internal + External) and also acquire a Satisfactory Grade in theory and
practical separately (in each semester examination).

3. INSTRUCTIONS TO PAPER SETTER
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit). Section-B will consist of 9 questions (3 questions from each unit).
Section C will consist of 6 questions (2 questions from each unit).
The word limit of parts A, B, and C are 50, 200, and 500 respectively

1. INSTRUCTIONS FOR PRACTICAL EXAMINATION
Marks Distribution for Practical Exam -
1. Each practical exam is to be conducted by two examiners one External and one Internal.
The external examiner should be a senior lecturer from the jurisdiction of other universities.
Credit Weightage distribution for external practical of 4 credits is as under

a) Practical Examination exercise of 3 questions 2 credits
b) Viva-Voce 1 credit
c¢) Laboratory Exercise File 1 credit

2. Marks distribution for External Project report of 40 marks is as under
a. External Evaluation-
i. Research Project/ Case Study 2 credits

ii. Presentation 1 credit
iii. External Viva Voce 1 credit
b. Internal Evaluation- Dissertation 1 credit

2. INSTRUCTIONS FOR STUDENTS

e The student has to complete two months of career-oriented summer training from any
firm/organization. If the student does not get a chance to go for training, he/she can choose a
research topic and can complete the dissertation under the supervision of any of the faculty
in his college.

e The student who has to opt for training has to provide a signed certificate from the firm/
organization authority stating that the student has spent two months as a trainee in his
organization/firm. The student who has opted for a dissertation has to submit his/her
dissertation report with a certificate from his supervisor.

e In both cases, the student has to present his work in front of all the faculty members and fellow
students at the starting of the next session.

e In terms of credits, every one-hour session of L amounts to 1 credit per semester and a
minimum of two-hour sessions of T or P amounts to 1 credit per semester.
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* An Academic/ Industrial Tour shall be organized by the college/department in every
session. A Tour Report shall be prepared and submitted by the students after a study tour
to industries/academic institutions of repute.

A comprehensive and continuous evaluation by mid-semester examinations at regular
intervals to find out each course level learning outcome

Formative assessment on the basis of activities of a learner throughout the program
instead of one assessment. for this provision of internal exams, student seminars, and
assignments is included

Open book exam is suggested for internal/ mid-term exams to better facilitate the
understanding of the knowledge required

Group examinations are recommended on problem-solving exercises and in major
projects to enhance the teamwork capabilities of the learner

Collaborative/Individual assignments are useful to enhance the capability of learners to
gain domain-specific knowledge

Student Seminars and Quizzes are recommended for the continuous learning and
evaluation process

Evaluation
Internal Assessment - Midterm Examination 10%
Term paper 10%
Students Participation 5%

External Assessment- 75%
Examination Paper Pattern

The question paper contains 3 sections. Section-A consists of 10 questions (at least 3 questions
from each unit of syllabus). Section-B will consist of 9 questions (3 questions from each unit).
Section-C will consist of 6 questions (2 questions from each unit). The word limit of parts A, B,
and C are 50, 200, and 500 respectively

Key Features of Revised Curriculum

Following are the key features of the revised curriculum-

Student Centric Teaching and Learning approach
Technology oriented approach of teaching

Hand-on Practical/ Laboratory Sessions
Problem-oriented teaching and learning
Problem-analysis oriented assignments and evaluation
Enhance logical thinking and analytical capabilities

Appendices

List of Open Electives offered by the University -
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EXAMINATION 2022
SCHEME OF EXAMINATION

ELIGIBILITY FOR ADMISSION

Graduates of any statutory university shall be eligible for admission to the PGDCA Course.
(Eligibility Marks/ Relaxation to SC/ST etc. as per Government/University Rules)

PASS CRITERIA

The examinee has to secure at least 36% marks to pass the examination and 25% marks in
each individual paper. Even if he/she will be failed in one paper/course, he/she will be declared
fail. She/he however should be allowed one more chance to take the examination as Ex-student.
In such a case, the marks of practical/ tutorials etc shall be carried forward for the said purpose.

CLASSIFICATION OF SUCCESSFUL CANDIDATE

Division Total Marks

First Division 60% and above

Second Division Above 48% and below 60%
Pass Above 36% and below 48%
Fail Below 36%

INSTRUCTIONS TO PAPER SETTER

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus).The word limit
of part A, B and C are 50, 200 and 500 respectively

WORKLOAD

At least 3 classes for theory class and 3 classes for practical lab should be assigned per week for
each paper.

INSTRUCTIONS FOT PRACTICAL EXAMINATION

Marks Distribution for Practical Exam -

Each practical exam is to be conducted by two examiners one External and one Internal.
External examiner should be senior lecturer from jurisdiction of MGS University. External
examiner will prepare question paper of Practical Examination. Students have to perform
exercise on computer. Exercise must be written in answer books in proper documentation.

Marks distribution for Practical of 50 marks is as under

i) Three Exercise of 10 marks each 30 Marks
(Logic 04, Execution 03, Documentation 03)

ii) Viva-Voce 10 Marks

i) Laboratory Exercise File 10 marks

Marks distribution for Project of 100 marks is as under

i) Project Dissertation and Presentation 75 marks
ii) External Viva Voce 25 marks
Teaching and Examination scheme
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Paper Paper Name(Theory) Lect/ | Tuto/ Exam Max. Min.
week week Hours | Marks Pass.
Marks
Theory Papers
PGDCA-101 Computer Organization 3 1 3 50 13
(25%)
PGDCA-102 Programming with C++ 3 1 3 50 13
(25%)
PGDCA-103 Database System 3 1 3 50 13
(25%)
PGDCA-104 Operating System 3 1 3 50 13
(25%)
PGDCA-105 Computer Networks 3 1 3 50 13
(25%)
Total of Theory Papers 250 920
(36%
aggregate

Paper Name (Practical)

PGDCA-106 Research Project/ Case 3 1 3 100 25
Study (25%)
PGDCA107 C++ Lab 3 3 50 13
(25%)
PGDCA 108 DBMS Lab 3 3 50 13
(25%)
Total of Practical Papers 200 72
(36%
aggregate
Grand Total (Theory 250 + Practical 200) 450 162
(36%
aggregate

Paper Code: PGDCA-101

Paper Name : Computer Organization

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.
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Unit |

Components of a Computer: Processor, Memory, Input-Output Unit, Difference between
Organization and Architecture, Hardware Software Interaction. Number System: Concept of Bit and
Byte, types and conversion. Complements: 1’s complement, 2’'s complement. Binary Arithmetic:
Addition, overflow, subtraction, multiplication (booth’s algorithm) and division algorithm.

Unit Il

Logic gates: Boolean Algebra, Map Simplification. Combinational circuits: Half Adder, Full Adder,
Decoders, Multiplexers. Sequential circuits: Flip Flops- SR, JK, D, T Flip-Flop.

Unit 1l

Input Output Organization:Peripheral devices, I/O Interface, Asynchronous Data Transfer, Modes of
Data Transfer, Direct Memory Access, I/0O Processor.

Unit IV

Memory Organization:Types and capacity of Memory, Memory Hierarchy, Cache Memory, Virtual
Memory.

Unit vV

Intel 8085 Microprocessor:introduction, ALU, Timing and Control Unit, Register Set, Data and
Address Bus, Addressing modes, Complete Intel 8085 Instruction set, Instruction format, Opcode and
Operand, Word Size, Intel 8085 programs.

Suggested Readings
Computer System Architecture, By M. Morris Mano (Pearson, Prentice Hall)
Carter Nicholas, “Computer Architecture”, Schaun outline Sevies , Tata McGraw-Hill.
J.P. Hayes, “Computer Architecture & Organization”, Tata McGraw Hill

Digital Computer Fundamentals By Thomas C. Batree (McGraw Hill)

o~ 0D~

Microprocessor Architecture, Programming, and Application With the 8085 By Ramesh
Gaonkar (PENRAM)

6. Fundamentals of Microprocessor and Microcomputes By B.Ram (Danpat Rai Publications)
Paper Code: PGDCA-102
Paper Name : Programming with C++

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit |

Object Oriented System: Difference Between Procedural and Object Oriented Languages, Object
Oriented Paradigm, Inheritance, Polymorphism, Abstraction, Encapsulation, Benefits and Application
of Oops. Introduction to C++: Character Set, Token, Constants, Variables and Data Types,
Enumeration Types, Operators, Expressions, Operator Precedence and Associatively, Input, Output,
Conditional Statements, Scope of Variables, Type Conversion.

Unit Il
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Iteration, Break, Continue, goto; Pointers: Introduction, implementation advantage and disadvantage.
Functions - Standard and User-Defined Function, Recursive Function, Passing By Value And
Reference, Function Overloading.

Unit 1l

Array: introduction, advantage, One, Two and Multidimensional, String Processing. Class:
Introduction to Class and Object, Declaring Members and Methods in a class, declaring objects.

Unit IV

Functions and objects, Inline Function, Friend Functions and Its Usage, Abstract Class, Function
Overriding. Constructor and Destructor- Needs and Its Usage, Types of Constructors, Destructor,
Static Data Members and Methods. Inheritance - Need of Inheritance, Types of Inheritance and its
implementation.

Unit V

Operator Overloading: Need and Rules of Operator Overloading, Overloading Through Member
Function and Friend Function. Compile Time and Run Time Polymorphism- Virtual Function and
virtual class. Additional Features of C++11, C++14 and C++17.

Suggested Readings
1. Object Oriented Programming With C++ By E. Balagurusamy (Tata Mcgraw Hill)
2. C++ The Complete Reference By Herbert Sehildt (Tata Mcgraw Hill)

3.0bject Oriented Programming With C++ By Schaum Series (Tata Mcgraw Hill)

4. C++11 for Programmers (Deitel Developer) by Paul J. Deitel (Author), Harvey M.
Deitel, Prentice Hall; 2nd edition

5. Professional C++ by Marc Gregoire, Nicholas A. Solter and Scott J.Kleper
(Goodreads Publications)

6. A Tour of C++ by Bjarne Stroustrup, 2018

7. C++17 in Detail by Barttomiej Filipek

Paper Code: PGDCA-103
Paper Name : Database Management

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit |

Introduction: Characteristics of database approach, Advantages, Database system architecture,
Overview of different types of Data Models and data independence, Schemas and instances,
Database languages and interfaces; E-R Model : Entities, Attributes,keys, Relationships, Roles,
Dependencies, E-R Diagram.

Unit Il

Introduction to Relational model, Constraints: Domain ,Key, Entity integrity, Referential integrity; Keys:
Primary, Super, Candidate, Foreign; Relational algebra: select, project, union, intersection, minus,
cross product, different types of join , division operations; aggregate functions and grouping.
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Unit 1l

SQL: Data Types, statements: select, insert, update,delete, create, alter, drop; views, SQL algebraic
operations, nested queries; Stored procedures: Advantages, Variables, creating and calling
procedures, if and case statements, loops, Cursors, Functions, Triggers.

Unit IV

Normalization: Definition, Functional dependencies and inference rules, 1NF, 2NF, 3NF and BCNF;
Transactions processing: Definition , desirable properties of transactions, serial and non-serial
schedules ,concept of serializability , conflict-serializable schedules.

Unit V

Concurrency Control: Two-phase locking techniques, dealing with Deadlock and starvation, deadlock
prevention protocols, basic timestamp ordering algorithm; Overview of database recovery
techniques;concept of data warehousing.

Suggested Readings
1. Fundamentals of Database Systems,Ramez A. Elmasri, Shamkant Navathe,5" Ed(Pearson)
2. Database System Concepts By Korth, Silberschatz, Sudarshan (Mcgraw Hill)
3. An Introduction to Database Systems By Bipin C. Desai (Galgotia Publication.)
4. SQL, PL/SQL Programming By Ivan Bayross (BPB)
5. Commercial Application Development Using Oracle Developer 2000 By lvan Bayross (BPB)
6. http://www.mysqltutorial.org/mysql-stored-procedure-tutorial.aspx
Paper Code: PGDCA-104
Paper Name : Operating System

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit |

Introduction to Operating System, layered Structure, Functions, Types; Process: Concept, Process
States, PCB; Threads, System calls; Process Scheduling: types of schedulers, context switch.

Unit Il

CPU Scheduling, Pre-Emptive Scheduling, Scheduling Criteria- CPU Utilization, Throughput,
Turnaround Time, Waiting Time, Response Time; Scheduling Algorithms- FCFS, SJF, Priority
Scheduling, Round Robin Scheduling, MLQ Scheduling, MLQ With Feedback.

Unit 1l

Synchronization: Critical Section Problem, Requirements for a solution to the critical section problem;
Semaphores,simple solution to Readers-Writers Problem. Deadlock: Characterization, Prevention,
Avoidance, Banker’s Algorithm, Recovery from Deadlock.

Unit IV

Memory Management: Physical and virtual address space, Paging, Overview of Segmentation;Virtual
Memory Management: Concept,Page Replacement techniques- FIFO, LRU, Optimal. Linux: features
of Linux, steps of Installation, Shell and kernel, Directory structure.
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Unit V

Linux: Users and groups,file permissions, commands- Is, cat, cd, pwd, chmod, mkdir, rm, rmdir, mv,
cp, man, apt, cal, uname, history etc. ; Installing packages; Shell scripts: writing and executing a shell
script,shell variables, read and expr, decision making (if else), for and while loops.

Suggested Readings

1. Operating System Principals By Abraham Silberschatz, Peter Baer Galvin (John Wiley And Sons
Inc.)

2. Operating System Concepts And Design By Milan Milen Kovic (Tata Mcgraw Hill)

3. Modern Operating System Andrew S. Tanenbaum, Herbert Bos
4. Linux in easy steps, Mike McGrath, in easy steps limited
5. Unix concepts and apllications , TMH, Sumitabha Das

Paper Code: PGDCA-105

Paper Name : Computer Networks

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit - |

Data Communication and Networking: Overview, Network Types, LAN Technologies, Topologies,
Models- OSI Model, TCP/IP Stack, Security

Unit - 1l

Physical Layer: Introduction, Impariments,Performance, Digital Transmission, modes, digital to
digital, analog to digital, Analog Transmission, digital to analog, analog to analog, Transmission
media, Wireless Transmission, Switching techniques: Circuit Switching, Packet switching,
Message switching.

Unit - 1l

Data Link Layer: Introduction, Data Link Control: Line Discipline- Eng/Ack, Poll/Select, Flow Control
: Stop And Wait, Sliding Window, Error Control : ARQ, Stop and Wait ARQ, Sliding Window ARQ.

Unit - IV

Network Layer: Introduction, Network Addressing, Routing, Internetworking, Tunneling, Packet
Fragmentation, Network Layer Protocols, ARP, ICMP, IPv4, IPv6

Unit V

Transport Layer: Introduction, Function, End to end communication, Transmission Control Protocol,
User Datagram Protocol

Application Layer: Introduction, Client-Server Model, Application Protocols, Network Services

Suggested Readings
Data Communication and Networking By Forozan (Tata McGraw Hill)
Data Communication And Computer Networks By Dr. Madhulika Jain, Satish Jain (BPB)

William Stallings, “Data and Computer Communications”, Pearson Education, 2008.

> 0w o

Rajneesh Agrawal and Bharat Bhushan Tiwari, “Data Communication and Computer
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Networks”, Vikas Publishing house Ltd. , 2005.
5. A. S. Tanenbaum, “Computer Networks”, Fourth Edition, Pearson Education.
Paper Code: PGDCA-106
Paper Name : Project

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours

Minimum Passing Marks: 13

Marks distribution for Project of 100 marks is as under-
i) Project Dissertation and Presentation 75 marks

ii) External Viva Voce 25 marks

Practical Training and Project Work:

1. Project Work may be done individually or in groups in case of bigger projects(maximum two).
However if project is done in group each student must be given a responsibility for a distinct

module and care should be taken to monitor the individual student.
Project Work can be carried out in the college or outside with prior permission of college.

The Student must submit a synopsis of the project report to the college for approval. The
Project Guide can accept the project or suggest modification for resubmission. Only on

acceptance of draft project report the student should make the final copies.

4. Project report should be hand written

Submission Copy:

The Student should submit Spiral bound copy of the project report.
Format of the Project:

(a) Paper:
The Report shall be typed on White Paper of A4 size.

(b) Final Submission:
The Report to be submitted must be original.

(c) Typing:
Font:- Times New Roman
Heading:- 16 pt., Bold
Subheading:- 14 pt, Bold
Content:- 12 pt.
Line Spacing:- 1.5 line.
Typing Side :-One Side
Font Color:- Black.

(d) Margins:
The typing must be done in the following margin:
Left: 0.75”
Right: 0.75”
Top: 17
Bottom: 1”
Left Gutter: 0.5”

(e) Binding:
The report shall be Spiral Bound.
(f) Title Cover:

The Title cover should contain the following details:
Top: Project Title in block capitals of 16pt.
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Centre: Name of project developer’s and Guide name.
Bottom: Name of the university, Year of submission all in block capitals of 14pt letters on
separate lines with proper spacing and centering.

(g) Blank sheets:
At the beginning and end of the report, two white blank papers should be provided, one for
the Purpose of Binding and other to be left blank.

(h) Content:

). Acknowledgement
I). Institute/College/Organization certificate where the project is being developed.
Ill). Table of contents
IV). A brief overview of project
V). Profiles of problem assigned
VI). Study of Existing System
VIIl). System Requirement
VIIl). Project plan

o Team Structure

o Development Schedule

o Programming language and Development Tools
1X). Requirement Specification
X). Design

o Detailed DFD’s and Structure Diagram

o Data structure, Database and File Specification

XI). Project Legacy

o Current Status of project

o Remaining Areas of concern

o Technical and Managerial Lessons Learnt

o Future Recommendations

XIl). Nomenclature and Abbreviations.
XIi1). Bibliography
XIV). Source Code.



M.Sc. Computer Sc. (Cyber Security)
Session 2020-21
Examination 2021-22

ELIGIBILITY FOR ADMISSION

Graduates possessing 50% marks in any faculty of any statutory university who have studied
Computer Science/ Computer Application as a main or vocational subject for three years
shall be eligible for admission to the M.Sc. Cyber Security Course (Relaxation to SC/ST etc.
as per Prevailing Rules)

PASS CRITERIA

For passing in the examination, a candidate is required to obtain at least 25% in each paper
(Internal + External) and 36% marks in the total aggregate in theory and 36% marks in
practical separately (in each semester examination).

CLASSIFICATION OF SUCCESSFUL CANDIDATES
As per university norms

Scheme of Examination

1. English shall be the medium of instructions and examination.

2. Examinations shall be conducted at the end of course as per the Academic Calendar
notified by the Maharaja Ganga Singh University of Bikaner.
Instructions for Paper setters

3. The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3
questions from each unit of syllabus). Section-C will consist of 6 questions (2
questions from each unit of syllabus).

4. The word limit of part A, B and C are 50, 200 and 500 respectively

4.1 The duration of written examination for each paper shall be of three hours and

Practical examination shall be for 3 hours duration.

4.2 The minimum attendance required by a candidate will be as per university rules.

5. With regard to dissertation/project/training, the scheme of evaluation shall be as

follows:

5.1.1 The candidate has to submit a dissertation in a bound form in three copies at the
end of course which would be evaluated by an external examiner. Total marks for
dissertation shall be 50 (40 external + 10 internal marks).

5.1.2  The dissertation/case study/project/training/review will be evaluated at the end of
course by an external examiner.

5.1.3 Students are advised to complete dissertation/project/training (Review or
experimental) preferably in some outside research institute or industry or
otherwise in the University.

6. An educational tour may be organized for students within or outside the State under

the supervision of faculty members of the department. Traveling expenses of the
teacher/s will be borne by the university as per rules.
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Teaching and Examination scheme for
M.Sc. Cyber Security

Semester I
Paper Code Paper Name Exam Maximum Marks Minimum
Hours Internal External ?\ZSSIEg
Marks Marks arks
MCSEC 101 | Mathematical Foundations 3 10 40 13
for Cyber Security
MCSEC 102 | Cyber Crime, Cyber Laws 3 10 40 13
and [PR
MCSEC 103 | Computer Networks 3 10 40 13
MCSEC 104 | C++ and Data Structures 3 10 40 13
MCSEC 105 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300
Teaching and Examination scheme for
M.Sc. Cyber Security
Semester 11
Paper Code Paper Name Exam Maximum Marks Minimum
Hours  [Tfternal | External passing
Marks
MCSEC 201 | Information Security and 3 10 40 13
Cryptography
MCSEC 202 | Ethical Hacking 3 10 40 13
MCSEC 203 | DBMS 3 10 40 13
MCSEC 204 | Python 3 10 40 13
MCSEC 205 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300
Teaching and Examination scheme for
M.Sc. Cyber Security
Semester I11
Paper Code Paper Name Exam Maximum Marks Minimum
Hours passing
Internal External Marks
MCSEC 301 | Cyber Forensics, Audit 3 10 40 13
and Investigation
MCSEC 302 | Biometric Security 3 10 40 13
MCSEC 303 | Wireless LAN and 3 10 40 13
Mobile Computing
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MCSEC 304 | Operating Systems 3 10 40 13
MCSEC 305 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300
Teaching and Examination scheme for
M.Sc. Cyber Security
Semester IV
Paper Code Paper Name Exam Maximum Marks Minimum
Hours Passing
Internal External Marks
MCSEC 401 | Malware Analysis 3 10 40 13
MCSEC 402 | Mobile and wireless 3 10 40 13
security
MCSEC 403 | Intrusion Detection and 3 10 40 13
Prevention Systems
MCSEC 404 | Project/Dissertation 3 10 40 13
MCSEC 405 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300
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Note:

1.

6.

Instructions for Paper setters

The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each
unit of syllabus).

Each practical exam is to be conducted by two examiners one External and one Internal.
External examiner should be senior lecturer from jurisdiction of other universities. Marks
distribution for Practical of 40 marks is as under

a) Practical Examination exercise of 3 questions 30 marks
b) Viva-Voce 5 marks
c¢) Laboratory Exercise File 5 marks

Marks distribution for Project of 40 marks is as under
a. External Evaluation-

i. Project Dissertation 30 marks
i1. Presentation 5 marks
1ii. External Viva Voce 5 marks
b. Internal Evaluation- Dissertation 10 marks

The student has to complete two months career oriented summer training from any
firm/organization. If the student does not get a chance to go for training, he/she can
choose a research topic and can complete dissertation under the supervision of any of the
faculty in his college.
The student who has opted training, has to provide a signed certificate from the firm/
organization authority stating that the student has spent two months as a trainee in his
organization/firm. The student who has opted for dissertation, has to submit his/her
dissertation report with a certificate from his supervisor.

In both the cases a student has to present his work in front of all the faculty members

and fellow students at the starting of the next session.

7. At least 3 hours for lectures and one hour for tutorial should be allotted per week for
each theory paper.
8. A slot of at least 2 hours per week should be allotted for each practical paper.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13

MCSEC-101 Mathematical Foundations for Cyber Security

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).
Note: Scientific Calculator may be allowed in the examination.

Unit I
Overview of Sets, Basics of counting, Permutations and Combinations, Relations-
equivalence and partial orders. Concept of time complexity and asymptotic notations . Graph
Theory: Euler graphs, Hamiltonian paths and circuits, planar graphs, rooted and binary trees,
cut sets, graph colorings and applications, chromatic number, chromatic partitioning and
polynomial, matching.

Unit II
Analytic Number Theory: Prime numbers, Euclid’s lemma, Euclidean algorithm, basic
properties of congruences, residue classes and complete residue systems, Euler-Fermat
theorem, Lagrange’s theorem and its applications, Chinese remainder theorem, primitive
roots. Algebra: groups, cyclic groups, rings, fields, finite fields, lattices and their applications
to cryptography.

Unit I1T

Linear Algebra: vector spaces and subspaces, linear independence, basis and dimensions,
linear transformations and applications. Probability theory: basics, conditional probability,
Bayes theorem, random variables — discrete and continuous, normal probability distribution,
central limit theorem, stochastic process, Markov chain. Coding Theory: equivalence of
codes, linear codes. Overview of Pseudorandom Number Generation.

Suggested Readings:

1. Discrete Mathematics and its applications by K. H. Rosen, seventh edition, TMH
2. Ivan Niven, Herbert S. Zuckerman, and Hugh L. Montgomery, ‘An introduction to the
theory of numbers’, John Wiley and Sons 2004.

Douglas Stinson, ‘Cryptography — Theory and Practice’, CRC Press, 2006.
Sheldon M Ross, “Introduction to Probability Models”, Academic Press, 2003.
H. Anton, “Elementary Linear Algebra”, John Wiley & Sons, 2010.

C.L. Liu, ‘Elements of Discrete mathematics’, McGraw Hill, 2008.

Fraleigh J. B., ‘A first course in abstract algebra’, Narosa, 1990.

Joseph A. Gallian, “’Contemporary Abstract Algebra’, Narosa, 1998.

D.S. Malik, J. Mordeson, M.K.Sen, Fundamentals of abstract

algebra, TataMcGrawHill

LRI N bW

Duration: 3 Hours Maximum Marks: 50
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Minimum Passing Marks: 13
MCSEC-102 Cyber Crime, Cyber Laws and IPR
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I
Introduction to cyber crime and cyber law, cyberspace and information technology, Nature
and scope of cyber crime, Jurisdiction of cybercrime. Important definitions under IT Act
2000, Cyber crime issues: unauthorized access, White collar crimes, viruses, malwares,
worms, Trojans, logic bomb, Cyberstalking, voyeurism, obscenity in internet, Software
piracy

Unit II
IT Act 2000, offences under IT Act and IT(amendment) Act, 2008. CRPC overview, Role Of
Intermediaries, Electronic Evidence, Cyberterrorism, espionage, warfare and protection
system. Overview of amended laws by the IT Act, 2000: The Indian Penal Code, 1860, The
Reserve Bank of India Act 1934, Cyber Theft and the Indian Telegraph Act,1885. Digital
Signatures and certificate-legal issues.

Unit 111
Intellectual Property rights: Introduction to IP, Copyright, Related Rights, Trademarks,
Geographical Indications, Industrial Design, Patents, Licensing and transfer of technology,

WIPO Treaties , CopyrightsAct, PatentsAct, Trademark Act.
Suggested Readings:

1. Cyber Security, Cyber Crime and Cyber Forensics: Applications and Perspectives,
Raghu Santanam, M. Sethumadhavan, Information Science Reference.

2. Pfleeger, Charles P.and ShariL. Pfleeger.Security in Computing, 4th Edition.
Upper Saddle River, NJ:Prentice Hall,2008.

3. Cyber crime:Security and Surveillance in the Information Age,Douglas Thomas;
Brian Loader.

4. Computer Crime:A Crime-Fighters Handbook by David Icove.

5. Crime in the Digital Age: Controlling Telecommunications and Cyber space

Illegalities,Peter N. Grabosky.

Cyber law—The Indian Perspective By Pavan Duggal,Saakshar Law Publications.

Jonathan Rosenoer,“Cyber Law:The law of the Internet”, Springer-Verlag, 1997.

8. Mark F Grady,Fransesco Parisi,“The Law and Economics of Cyber
Security”,Cambridge University Press,2006.

e

Duration: 3 Hours Maximum Marks: 50
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Minimum Passing Marks: 13
MCSEC-103 Computer Networks

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Introductory Concepts: Goals and Applications of Networks, Network structure
and architecture, the OSI reference model, services, networks topology. Physical Layer:
The Physical Layer, Theoretical Basis for Data Communication, Guided Transmission
Media, Wireless Transmission, Overview of Digital Signal Encoding Formats, Digital
Modulation — ASK, FSK, PSK, PSK, Digitization — Sampling Theorem, PCM, DM,
Analog Modulation — Introducing AM, FM, PM, The Mobile Telephone System.

Unit I

The Data Link Layer: Data Link Layer Design Issues, Error Detection and
Correlation, Flow Control Protocols, Stop-and-wait Flow Control, Sliding — Window
Flow Control, Error Control, Stop-and-wait ARQ, Go-back-N; Example of Data Link
Protocols-HDLC Medium access sub layer: Channel allocations, ALOHA Protocols,
Carrier Sense Multiple Access Protocols, Ethernet, wireless LANs, BlueTooth, Data Link
Layer Switching.

Unit III

Network Layer: Point-to-Point network, routing algorithms, congestion control,
internetworking, Quality Control, Internetworking, The Network Layer in the Internet,
IP packet, IP addresses, IPv6. Transport Layer: Design Issue, connection management,
TCP window management, User Datagram Protocol, Transmission Control Protocol,
Performance Issues. Application Layer: DNS, E-Mail, WWW, Multimedia,
application layer protocols.

Suggested Readings

1. Forouzan, “Data Communication and Networking”, TMH, 4th Edition.
2. A.S. Tanenbaum, “Computer Networks”, PHI, 4th Edition.

3. W. Stallings, “Data and Computer Communication”, Macmillan Press.

4. Comer, “Computer Networks and Internet”, PHI. 5.Comer, “Internetworking with
TCP/IP”, PHI.
5. W. Stallings, “Data and Computer Communication”, McMillan.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-104 C++ and Data Structures
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Basics : Overview of OOPs, if-else statements, loops (for, while). Functions : Overview,
passing arguments by value and reference, recursive function, pointers. Arrays: Overview,
array and function, array and pointers. Class: Overview, static data members, Inline
Function, Constructors and Destructors.

Unit IT

Inheritance: usage, types, compile time and run time polymorphism, overloading and
overriding, virtual function, friend function, abstract class. String handling, String class,
Overview of Templates. Searching: Linear Search, Binary Search. Sorting: Insertion Sort,
Quick sort.

Unit I1I

Algorithm: Time and Space complexity of Algorithm. Overview and applications of
abstract data types: Linked List, Stack, Queue. Trees : Basic terminologies. Binary Tree :
Representation as Array, Basic operations, Tree Traversal : Inorder, Preorder, Postorder,
Application of Binary Tree.

Suggested Readings
1. Object Oriented Programming With C++ By E. Balagurusamy (Tata Mcgraw
Hill)
2. C++ The Complete Reference By Herbert Schildt (Tata Mcgraw Hill)
3. Object Oriented Programming With C++ By Schaum Series (Tata Mcgraw Hill)

4. C++11 for Programmers (Deitel Developer) by Paul J. Deitel (Author), Harvey
M. Deitel, Prentice  Hall; 2nd edition

5. Professional C++ by Marc Gregoire, Nicholas A. Solter and Scott J.Kleper

(Goodreads Publications)

A Tour of C++ by Bjarne Stroustrup, 2018

C++17 in Detail by Barttomiej Filipek

Expert Data Structure with ‘C’ By R.B Patel (Khana Book Publishing Co.(P))

. Data structure By Lipschutz (Tata McGraw Hill)

0. Data Structure By Yashvant Kanitkar (BPB)

1. An Introduction to Data Structures with Applications By Jean-Paul Tremblay,

Paul G.Sarerson (Tata McGraw Hill)

— =00 N0
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12. Data Structure Using C and C++ By Yedidyah Langsam, Moshe J.Augenstein,
Arora M. Tenenbaum (Prentice- Hall India)
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-201 Information Security and Cryptography
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Information Security: Introduction, CNSS Security Model, Components of Information
System, Approaches to Information Security Implementation, The  Security
Systems Development Life Cycle. Cryptography: Concept, traditional ciphers like Caesar,
Substitution, Vigenere, Transposition.

Unit I1

Symmetric key Ciphers: Concept and Types, Structure and analysis of DES, Security of
DES, Structure and analysis of AES. Asymmetric key Ciphers: Concept of public key
cryptosystems, RSA algorithm, Diffie-Hellman Key exchange. Message Authentication
and Hash Functions: Authentication requirements and functions, MAC and Hash
Functions.

Unit IIT

MAC Algorithms: Secure Hash Algorithm, Digital signatures, Kerberos. Concept and
applications of IPSec, SSL, TLS, SET, PGP and S/MIME. Concept of steganography.
Cryptanalysis: Concept, Linear Cryptanalysis, Differential ~ Cryptanalysis.

Suggested Readings:

1. Principles of Information Security : Michael E. Whitman, Herbert J.
Mattord, CENGAGE Learning, 4th Edition.

2. Cryptography and Network Security : William Stallings, Pearson  Education,
4th Edition.

3. Cryptography and  Network Security : Forouzan
Mukhopadhyay, McGraw Hill, 2nd Edition.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13

MCSEC-202 Ethical Hacking

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Section I

Introducing Hacking, Different types of hacking, Phases of hacking, Installation and
configuration of Kali Linux, Overview of directory structure, Usage of basic commands;
Malwares — Virus , Worms, Trojan; Information gathering using NMAP and ZenMAP .

Section 11

Metasploit: Exploiting System Software and Privilege, Metasploit Social Engineering Attack.
Working and Network analysis with Wireshark , Network and web scanning about target ,
Packet captures and man-in-the-Middle attacks. Hacking using different social Engineering
techniques.

Section II1

DoS and DDoS attacks, Hardware hacking, Hijack sessions, Hacking web servers, Website
Hacking , SQL Injection and SQLMAP, Database assessment , Router and Wi-Fi attacks,
different types of password attacks, phishing attacks.

Suggested Readings:

1. Basic Security Testing with Kali Linux, by Daniel Dieterle, freely available online.

2. Gray Hat Hacking The Ethical Hacker’s Handbook, Branko Spasojevic, TMH, 2018.

2. Ethical Hacking and Penetration Testing Guide, by Rafay Baloch , Auerbach Publications.

3. Kali Linux Revealed,by Raphaél Hertzog, JimO’Gorman, and Mati Aharoni, offsec
press,https://kali.training/downloads/Kali-Linux-Revealed-1st-edition.pdf

5. Kali Linux - An Ethical Hacker's Cookbook, by Himanshu Sharma , Packt Publishing
Limited

Web resources:

1. https://nptel.ac.in/courses/106/105/106105217/
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Duration: 3 Hours Maximum Marks: 50

Minimum Passing Marks: 13
MCSEC-203 DBMS

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Introduction: Characteristics of database approach, Advantages, Database system
architecture, Overview of different types of Data Models and data independence, Schemas
and instances, Database languages and interfaces; E-R Model : Entities, Attributes,keys,
Relationships, Roles, Dependencies, E-R Diagram; Normalization: Definition, Functional
dependencies and inference rules, INF, 2NF, 3NF and BCNF.

Unit II

Introduction to Relational model, Constraints: Domain, Key, Entity integrity, Referential
integrity; Keys: Primary, Super, Candidate, Foreign; Relational algebra: select, project,
union, intersection, minus, cross product, different types of join , division operations;
aggregate functions and grouping; SQL: Data Types, statements: select, insert, update,delete,
create, alter, drop; views, SQL algebraic operations, nested queries; Stored procedures:
Advantages, Variables, creating and calling procedures, if and case statements, loops,
Cursors, Functions, Triggers.

Unit III

Transactions processing: Definition , desirable properties of transactions, serial and non-
serial schedules ,concept of serializability , conflict-serializable schedules; Concurrency
Control: Two-phase locking techniques, dealing with Deadlock and starvation, deadlock
prevention protocols, basic timestamp ordering algorithm; Overview of database recovery
techniques; concept of data warehousing.

Suggested Readings:

1. Fundamentals of Database Systems,Ramez A. Elmasri, Shamkant Navathe,5" Ed(Pearson)
2. Database System Concepts By Korth, Silberschatz, Sudarshan (Mcgraw Hill)

3. An Introduction to Database Systems By Bipin C. Desai (Galgotia Publication.)

4. SQL, PL/SQL Programming By Ivan Bayross (BPB)
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5. Commercial Application Development Using Oracle Developer 2000 By Ivan Bayross
(BPB)

Web Resources

1. http://www.mysqltutorial.org/mysql-stored-procedure-tutorial.aspx
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-204 Python
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).
Unit I

Basics: Python Interpreter, writing code in Jupyter Notebook, Indentation, comments,
importing a module, binary operators, standard scalar data types, type casting, if-else
statements, loops(while, for), pass, range, ternary expressions. Data Structures and
Sequences: Tuples, Lists and slicing, Built-in Sequence functions, Dictionary, Sets; List, Set,
and Dict Comprehensions.

Unit IT

Functions: Namespaces, Scope, and Local Functions; Returning Multiple Values,
Anonymous (Lambda) Functions, Partial Argument Application, Generators, Errors and
Exception handling. Basic File Handling. Objects and Methods in Python. NumPy: creating
N-dimensional arrays, arithmetic with NumPy arrays, basic indexing and slicing,
Psuedorandom number generation.

Unit I1T

Pandas: Overview of Series and DataFrames, reading data from csv file, DataFrame
operations- working with data using functions like head, tail , info, shape, reshape, columns,
isnull, dropna, mean, sum, describe, value counts, corr, loc, iloc, apply. Matplotlib- plotting
basic figures, subplots, line plots, bar plots, histograms, scatter plots. Overview of Scikit-
learn, SciPy, networkx. Applications of python.

Suggested Readings:

1. Python for Data Analysis: Data Wrangling with Pandas, NumPy, and Ipython, by Wes
McKinney, O’Reilly Media, 2017

2. Python All-in-One for Dummies, by John Shovic and Alan Simpson, John Wiley & Sons,
Inc., 2019

3. Programming in Python 3: A Complete Introduction to the Python Language, Mark
Summerfield, Pearson.

4. Swaroop, C. H. (2003). A Byte of Python. Python Tutorial.

5. Introduction to Computation and Programming Using Python. By John V. Guttag, MIT
Press.

6. Learning Python, Mark Lutz, David Ascher, O’Reilly

7. T. Budd, Exploring Python, TMH, 1st Ed, 2011

Web Resources

©Mabharaja Ganga Singh University, Bikaner Exam 2021-22



https://www.learnpython.org/
https://nptel.ac.in/courses/106/106/106106212/
http://greenteapress.com/thinkpython/thinkpython.pdf
Python tutorial: https://docs.python.org/3/tutorial/index.html

P
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-301 Cyber Forensics, Audit and Investigation
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I
Filesystem: CHS, LBA, HPA, write blockers, Extracting & recovering partitions, MBR, DOS
partition table, Extended partition table, RAID; NTFS file system:Architecture, File
creation,File deletion, Compression, encryption and indexing; Extended file systems: EXT4,
Architecture, File creation, File deletion and Journaling; Other Disk structures; Windows and
Linux boot process;File system acquisition and recovery.

Unit 11

Windows Forensic Analysis: Window artifacts, Evidence volatility,System time, Logged on
user(s), Open files, MRUs, Network information, Process information, Service information,
Windows Registry, Startup tasks, Memory dumping; Document Forensics:PDF structure,PDF
analysis, MS Office Document structure and analysis, Macros, Windows thumbnails.

Unit 11T

Mobile Forensics: SIM Card, Android architecture, Android File System, Android
application; Virtual Machines, Network Forensics; Cyber crime investigation: Pre
investigation,SOP for Investigation; Case scenarios:social media crime, Email investigation;
CDR Analysis. Auditing: Internal Audit and IT Audit Function, IT Governance, Frameworks,
Standards, and Regulations, Identifying information assets, Risk assessment and
management.

Suggested Readings:

1. Computer Evidence-Collection and Preservation. Brown,C.L.T. Course Technology
Cengage Learning.

2. Guide to Computer Forensics And Investigations Nelson, Bill; Phillips, Amelia;
Enfinger,Frank;Steuat,Christopher Thomson Course Technology.

3. Computer Forensics—Computer Crime Scene Investigation. Vacca, John R. Charles
River Media

4. Bunting, Steveand William Wei.EnCase Computer Forensics:The Official EnCE:
EnCase Certified Examiner Study Guide.Sybex, 2006

5. Incident Response: Computer Forensics, Prosise, Chris, Kevin Mandia, and Matt
Pepe, McGraw-Hill, 2014

6. IT Security Risk Control Management: An Audit Preparation Plan,Raymond
Pompon,Apress 2016

7. Carrier, Brian.File System Forensic Analysis. Addison- Wesley Professional.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-302 Biometric Security
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Biometrics: Introduction, benefits of biometrics over traditional authentication
systems, benefits of biometrics in identification systems, selecting a biometric for a system,
Applications, Key biometric terms and processes, biometric matching methods, Accuracy in
biometric systems.

Unit IT

Physiological Biometric Technologies: Fingerprints- characteristics, strengths and
weaknesses; Facial  scan- characteristics, strengths and weaknesses; Iris scan-
characteristics, strengths and weaknesses; Retina vascular pattern- characteristics, strengths
and weaknesses; Hand scan - characteristics, strengths and weaknesses; DNA biometrics.

Unit IIT

Behavioral Biometric Technologies: Handprint Biometrics, overview of DNA Biometrics.
Signature and handwriting technology- description, classification, keyboard/keystroke
dynamics; Voice- data acquisition, feature extraction, characteristics, strengths and
weaknesses. Multi biometrics and multi factor biometrics.

Suggested Readings:

1. Samir Nanavathi, Michel Thieme, and Raj Nanavathi : “Biometrics -Identity
verification in a network”, 1st Edition, Wiley Eastern, 2002.

2. John Chirillo and  Scott Blaul :“Implementing Biometric
Security”, 1st Edition, Wiley Eastern Publication, 2005.

3. John Berger: “Biometrics for Network Security”, Ist Edition, Prentice Hall,
2004.

4. Paul Reid, Biometrics for network security, Hand book of Pearson, 2004
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-303 Wireless LAN and Mobile Computing
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Wireless Networks: Introduction, Architecture, Wireless SwitchingTechnology,
Wireless Communication problem, Wireless Network Reference Model, Wireless, Wireless
LAN: Infrared vs radio transmission, Infrastructure and Ad-hoc Network, IEEE
802.11:System  Architecture,Protocol Architecture, 802.11b, 802.11a, Bluetooth: User
Scenarios, Architecture.

Unit II

Global System  for Mobile @ Communications (GSM): Mobile Services,
SystemArchitecture, Protocols, Localization & Calling, Handover, Security. GPRS: GPRS
System, Architecture, UMTS: UMTS System Architecture. LTE: Long Term Evolution.
Mobile Computing: Mobile communication, Mobile computing, Mobile  Computing
Architecture, Mobile Devices, Mobile System Networks, Mobility Management;

Unit IIT

Mobile Network Layer: Mobile IP: Goals, Assumptions, Entities and Terminology, IP
Packet Delivery, Agent Discovery, Registration, Tunneling and Encapsulation,
Optimizations, DHCP. Mobile Transport Layer: Traditional TCP, Indirect TCP,
Snooping TCP, Mobile TCP, Fast retransmit/fast recovery, Transmission /time-out
freezing, Selective retransmission, Transaction oriented TCP, TCP over 2.5G/3G
Wireless Networks.

Suggested Readings:

1. Schiller, J. 2008. Mobile Communications. 2nd ed. India: Pearson Education.

2. Kumar,S. and Kakkasageri, M.S. “Wireless and Mobile Networks: Concepts and
Protocols”, Wiley India.

3.Kamal R. 2011. “Mobile Computing”, 2ndEd.Oxford University Press.

4. Talukder, A. K., Ahmed, H. andYavagal,R.R. 2010.Mobile Computing: Technology,
Applications and Service Creation, 2ndEd. Tata McGraw Hill

5.Gast, M.S. “802.11 Wireless Networks: The Definitive Guide”, O'Reilly Media.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13

MCSEC-304 Operating Systems

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Introduction to Operating System, layered Structure, Functions, Types; Process: Concept,
Process States, PCB; Threads, System calls; Process Scheduling: types of schedulers, context
switch, CPU Scheduling, Pre-Emptive Scheduling, Scheduling Criteria- CPU Ultilization,
Throughput, Turnaround Time, Waiting Time, Response Time; Scheduling Algorithms-
FCFS, SJF, Priority Scheduling, Round Robin Scheduling, MLQ Scheduling, MLQ With
Feedback.

Unit I

Synchronization: Critical Section Problem, Requirements for a solution to the critical section
problem;  Semaphores,simple solution to Readers-Writers Problem. Deadlock:
Characterization, Prevention, Avoidance, Banker’s Algorithm, Recovery from Deadlock.
Memory Management: Physical and virtual address space, Paging, Overview of
Segmentation;Virtual Memory Management: Concept,Page Replacement techniques- FIFO,
LRU, Optimal

Unit III

Linux:features of Linux, steps of Installation, Shell and kernel, Directory structure, Users and
groups,file permissions, commands- Is, cat, cd, pwd, chmod, mkdir, rm, rmdir, mv, cp, man,
apt, cal, uname, history etc. ; Installing packages; Shell scripts: writing and executing a shell
script,shell variables, read and expr, decision making (if else,case), for and while loops.

Suggested Readings

1. Operating System Principles By Abraham Silberschatz, Peter Baer Galvin (John
Wiley And Sons Inc.)

Operating System Concepts And Design By Milan Milen Kovic (Tata Mcgraw Hill)
Modern Operating System  Andrew S. Tanenbaum, Herbert Bos
Linux in easy steps, Mike McGrath, in easy steps limited

Unix concepts and applications , TMH, Sumitabha Das

ol o
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-401 Malware Analysis
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Introduction to malware, Types of malwares, Basic Static and Dynamic Analysis, Overview
of Windows file format, PEView.exe, Patching Binaries , Disassembly(objdump, IDA Pro),
Introduction to IDA, Introduction to Reverse Engineering, Extended Reverse Engineering
using GDB and IDA;

Unit 11

Advanced Dynamic Analysis - debugging tools and concepts, Malware Behavior - malicious
activities and techniques, Analyzing Windows programs — WinAPI, Handles ,Networking ,
COM, Data Encoding, Malware Countermeasures , Covert Launching and Execution, Anti
Analysis - Anti Disassembly, VM, Debugging;

Unit IIT

Packers — packing and unpacking, Intro to Kernel — Kernel basics, Windows Kernel API,
Windows Drivers, Kernel Debugging, Rootkit Techniques- Hooking, Patching, Kernel Object
Manipulation , Rootkit Anti-forensics , Covert analysis.

Suggested Readings:

1. Michael Sikorski and Andrew Honig, “ Practical Malware Analysis”, No Starch
Press, 2012

2. Jamie Butler and Greg Hoglund, “Rootkits: Subverting the Windows Kernel”,

Addison-Wesley, 2005

Dang, Gazet and Bachaalany, “Practical Reverse Engineering”,Wiley,2014

4. Reverend Bill Blunden, “The Rootkit Arsenal: Escape and Evasion in the Dark
Corners of the System” Second Edition,Jones& Bartlett, 2012.

[98)
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13

MCSEC-402 Mobile and Wireless Security

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).
Unit I

INTRODUCTION: Security and Privacy for Mobile and Wireless Networks: Introduction-
State of the Art- Areas for Future Research- General Recommendation for Research.
Pervasive Systems: Enhancing Trust Negotiation with Privacy Support: Trust Negotiation-
Weakness of Trust Negotiation- Extending Trust Negotiation to Support Privacy.

Unit I1

MOBILE SECURITY: Mobile system architectures, Overview of mobile cellular systems,
GSM and UMTS Security & Attacks, Vulnerabilities in Cellular Services, Cellular Jamming
Attacks & Mitigation, Security in Cellular VoIP Services, Mobile application security.
SECURING WIRELESS NETWORKS: Overview of Wireless security, Scanning and
Enumerating 802.11 Networks, Attacking 802.11 Networks, Attacking WPA protected
802.11 Networks;

Unit 11T

Bluetooth Scanning and Reconnaissance, Bluetooth Eavesdropping, Attacking and Exploiting
Bluetooth, Zigbee Security, Zigbee Attacks; ADHOC NETWORK SECURITY: Security in
Ad Hoc Wireless Networks, Network Security Requirements, Issues and Challenges in
Security Provisioning, Network Security Attacks, Key Management in Adhoc Wireless
Networks, Secure Routing in Adhoc Wireless Networks

Suggested Readings:

1. C. Siva Ram Murthy, B.S. Manoj, “Adhoc Wireless Networks Architectures and
Protocols”, Prentice Hall, x ISBN 9788131706885, 2007.

2. Noureddine Boudriga,”Security of Mobile Communications”, ISBN 9780849379413,
2010

3. KMakki, PReiher, et. al. “Mobile and Wireless Network Security and Privacy”,
Springer, 2007

4. Levente Buttyan, JPHubaux. “Security and Cooperationin = Wireless
Networks”,Cambridge University Press,2008.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
MCSEC-403 Intrusion Detection and Prevention Systems

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).

Unit I

Concept and definition , Internal and external threats to data, attacks, Need and types of
IDS, Information sources Host based information sources, Network based information
sources. Intrusion Prevention Systems, Network IDs protocol based IDs ,Hybrid IDs,
Analysis schemes, thinking about intrusion.

Unit IT

A model for intrusion analysis , techniques, types of responses mapping, responses
to policy Vulnerability analysis, credential analysis, non credential analysis;
Introduction to Snort, Snort Installation Scenarios, Installing Snort, Running Snort on
Multiple Network Interfaces, Snort Command Line Options. Step-By-Step Procedure
to Compile and Install Snort Location of Snort Files, Snort Modes Snort Alert Modes.

Unit IIT

Working with Snort Rules, Rule Headers, Rule Options, The SnortConfiguration File
etc. Plugins, Preprocessors and Output Modules, Using Snort with MySQL,Using ACID
and Snort Snarf with Snort, Agent development for intrusion detection, Architecture
models of IDs and IPs.

Suggested Readings:

1. Rafeeq Rehman : “ Intrusion Detection with SNORT, Apache, MySQL, PHP and
ACID,” 1st Edition, Prentice Hall , 2003.

2. Christopher Kruegel Fredrik Valeur, Giovanni Vigna: “IntrusionDetection and
Correlation Challenges and Solutions”, 1st Edition, Springer, 2005.

3. Carl Endorf, Eugene Schultz and Jim Mellander “Intrusion Detection &
Prevention”, 1st Edition, Tata McGraw-Hill, 2004.

4. Stephen Northcutt, Judy Novak : “Network Intrusion Detection”, 3rdEdition, New
Riders Publishing, 2002.

5. T. Fahringer, R. Prodan, “A Text book on Grid Application Development and

Computing Environment”. 6th Edition, Khanna Publishers, 2012.
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6. Ali A. Ghorbani, Wei Lu, “Network Intrusion Detection and Prevention:
Concepts and Techniques”, Springer, 2010
7. Paul E. Proctor, “The Practical Intrusion Detection Handbook ““,Prentice

Hall , 2001.
8. Ankit Fadia and Mnu Zacharia, “Intrusion Alert”, Vikas Publishing house Pvt.,
Ltd, 2007
9. Earl Carter, Jonathan Hogue, “Intrusion Prevention Fundamentals”, Pearson

Education, 2006.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13
Practical Training and Project Work:

1. Project Work may be done individually or in groups in case of bigger projects.
However if the project is done in a group each student must be given a responsibility
for a distinct module and care should be taken to monitor the individual student.

2. Project Work can be carried out in the college or outside with prior permission of
college.

3. The Student must submit a synopsis of the project report to the college for approval.
The Project Guide can accept the project or suggest modification for resubmission.
Only on acceptance of the draft project report the student should make the final
copies.

4. The Project Report should be hand written

Submission Copy:
The Student should submit a spiral bound copy of the project report.
Format of the Project:

(a) Paper:

The Report shall be typed on White Paper of A4 size.

(b) Final Submission:

The Report to be submitted must be original.

(¢) Typing:

Font:- Times New Roman

Heading:- 16 pt., Bold

Subheading:- 14 pt, Bold

Content:- 12 pt.

Line Spacing:- 1.5 line.

Typing Side :-One Side

Font Color:- Black.
(d) Margins:

The typing must be done in the following margin:

Left : 0.75”

Right: 0.75”

Top: 17

Bottom: 1”

Left Gutter: 0.5”
(e) Binding:

The report shall be Spiral Bound.

(f) Title Cover:

The Title cover should contain the following details:

Top: Project Title in block capitals of 16pt.

Centre: Name of project developer’s and Guide name.

Bottom: Name of the university, Year of submission all in block capitals of 14pt
letters on separate lines with proper spacing and centering.

(g) Blank sheets:

At the beginning and end of the report, two white blank papers should be provided,
one for the Purpose of Binding and other to be left blank.

(h) Content:

I). Acknowledgement
IT). Institute/College/Organization certificate where the project is being developed.
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).
V).
V).
VI).
VII).
VIID).

IX).
X).

XI).

XII).
XTIT).
XIV).

Table of contents

A brief overview of project
Profiles of problem assigned
Study of Existing System
System Requirement

Project plan

0 Team Structure
0 Development Schedule

0 Programming language and Development Tools
Requirement Specification
Design

Detailed DFD and Structure Diagram
0 Data structure, Database and File Specification

(o]

Project Legacy

0 Current Status of project

0 Remaining Areas of concern

0 Technical and Managerial Lessons Learnt

0 Future Recommendations
Nomenclature and Abbreviations.
Bibliography

Source Code.
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Background

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

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

With NEP-2020 in background, the revised curricula articulate the spirit of the Policy by
emphasising upon- integrated approach to learning; innovative pedagogies and assessment
strategies; multidisciplinary and cross-disciplinary education; creative and critical thinking;
ethical and Constitutional values through value-based courses; 21st century capabilities across the
range of disciplines through life skills, entrepreneurial and professional skills; community and
constructive public engagement; social, moral and environmental awareness; Organic Living and
Global Citizenship Education (GCED); holistic, inquiry-based, discovery-based, discussion-
based, and analysis-based learning; exposure to Indian knowledge system, cultural traditions and
classical literature through relevant courses offering 'Knowledge of India'; fine blend of modern
pedagogies with indigenous and traditional ways of learning; flexibility in course choices;
student-centric participatory learning; imaginative and flexible curricular structures to enable
creative combination of disciplines for study; offering multiple entry and exit points, alignment of
Vocational courses with the International Standard Classification of Occupations maintained by
the International Labour Organization; breaking the silos of disciplines; integration of extra-
curricular and curricular aspects; exploring internships with local industry, businesses, artists and
crafts persons; closer collaborations between industry and higher education institutions for
technical, vocational and science progammes; and formative assessment tools to be aligned with
the learning outcomes, capabilities, and dispositions as specified for each course. The University
has also developed consensus on adoption of Blended Learning with 10% component of online
teaching and 90% face to face classes for each programme.

The revised curricula of various programmes could be devised with concerted efforts of the
Faculty, Heads of the Departments and Deans of Schools of Study. The draft prepared by each
department was discussed in series of discussion sessions conducted at Department, Faculty and
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the University level. The leadership of the University has been a driving force behind the entire
exercise of developing the uniform template and structure for the revised curriculum. The Vice
Chancellor of the University conducted series of meetings with Heads and Deans to deliberate
upon the vital parameters of the revised curriculum to formulate a uniform template featuring
Background, Programme Outcomes, Programme Specific Outcomes, Postgraduate Attributes,
Structure of Masters Course, Learning Outcome Index, Semester-wise Courses and Credit
Distribution, Course-level Learning Outcomes, Teaching-Learning Process, Blended Learning,
Assessment and Evaluation, Keywords, References and Appendices. The experts of various
Boards of Studies and Faculties contributed to a large extent in giving the final shape to the
revised curriculum of each programme.

To ensure the implementation of curricular reforms envisioned in NEP-2020, the University
has decided to implement various provisions in a phased manner. Therefore, the
curriculum may be reviewed annually so as to gradually include all relevant provisions of
NEP-2020.

Programme Outcomes (POs)

Description

PO-1 Understand the World, their country, their society as well as themselves and have
awareness of ethical problems, social rights, values and responsibility to the self and to
others.

PO-2 Demonstrate critical understanding of the subjects of Languages, psychology and
philosophy in their varies forms.

PO-3 Develop creative and critical insights, aesthetic sensibility, analytical skills, and
Psychological and Philosophical insights.
PO-4 Follow innovations and developments in Psychology, Philosophy and varied

languages such as such as English, Hindi, Urdu, Punjabi,Sanskritetc and demonstrate
personal and organizational entrepreneurship and engage in life-long learning.

PO-5 Develop knowledge of theories, concepts and research methods in Humanities and
Social Sciences.

PO-6 Communicate effectively in English, Hindi, Sanskrit, Urdu and Punjabi by oral,
written, graphical and technological means.

PO-7 Know how to access written and visual, primary and secondary sources of
information, interpret concepts and data from a variety of sources in developing
disciplinary and inter disciplinary analyses.

PO-8 Demonstrate skills to conduct research in accordance with the ethical standards of the
discipline.
PO-9 Exercise values that reflect commitment to diversity and contribution to society.

PO-10 | Apply Psychological, Philosophical and linguistic knowledge and scientific thinking
in writing and speaking skills in Professional settings.

PO-11 | Develop advanced research designs and apply advanced statistical analyses.

PO-12 | Develop effective teaching skills and be able to satisfy the University and the School
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level expectations.

PO-13 | Develop the skills to appreciate and participate in citizenship in the academic
community, in the larger community and in the world and be able to foster Bhartiya
ideals including truth and justice.

PO-14 | Develop the skills to apply the Philosophy and Psychology of language.

Programme Specific Outcomes(PSOs)

The Program Outcome (PSO) are the Statement of Competencies/ abilities. PSOS are the
statement describes the knowledge and abilities the Post Graduate have by the end of Program
Studies.

Description

PSO-1 | To acquaint the students with significant art movements and its impact on society and
fine arts

PSO-2 | To offer insights into different cultural, textual and value traditions of the world
through various art forms

PSO-3 | To develop openness to new ideas, perspectives and ways of thinking through fine arts

PSO-4 | To infuse aesthetic sensibility, critical and analytical skills along with creativity

PSO-5 | To interpret the critical ideas, values and themes that appear in the literary, cultural
texts and various art forms and to understand the way these ideas, values themes
inform and impact culture, society and fine arts

PSO-6 | To demonstrate a command of fine arts including the ability to organize and present
material in a cogent fashion and employ effectively fine arts

PSO-7 | To analysize, interpret and create form and content of work of art

PSO-8 | To develop the analytical and technical skills and organize and apply the visual
elements to communicate concepts and experiences across various media




Learning Outcome Index
I. Programme Outcomes (PO) and Programme Specific Outcomes (PSO)

PO PSO-1 | PSO-2 | PSO-3 | PSO-4 | PSO-5 | PSO-6 | PSO-7 | PSO-8 | PSO-9 | PSO-10
PO-1 X X X X X X X X
PO-2 X X X X X X X
PO-3 X X X X X X X
PO-4 X X X X X X X X X
PO-5 X X X X X X X X
PO-6 X X X X X X X X
PO-7 X X X X X X X X
PO-8 X X X X X X X X X




I.

Core Courses (CC):

PSO

CC-1

CC-2

CC-3

CC+4

CC-5

CC-6

CC-7

CC-8

CC-9

CC-10

CC-11

CC-12

CC-13

CC-14

CC-15

CC-16

CC-17

PSO-1 X X X X X X X X X X X X X X X
PSO-2 X X X X X X X X X X X X X
PSO-3 X X X X X X X X X X X X X X
PSO-4 | X X X X X X X X X X X X X X
PSO-5 X X X X X X X X X X X X X X
PSO-6 | X X X X X X X X X X X X X X X
PSO-7 X X X X X X X X X X X X X X
PSO-8 X X X X X X X X X X X X X X X




IL.

Elective Courses (EC):

PSO | EC-1 | EC-2 | EC-3 | EC4|EC-5|EC-6 | EC-7 | EC-8 | EC-9 | EC-10 | EC-11 | EC-12 | EC-13
PSO-1 | X X X X X X X X X X X
PSO-2 | X X X X X X X X X X
PSO-3 X X X X X X X X X X
PSO-4 | X X X X X X X X X X X
PSO-5 | X X X X X X X X X X
PSO-6 | X X X X X X X X X
PSO-7 | X X X X X X X X X X X
PSO-8 X X X X X X X X X X




Postgraduate Attributes

e Disciplinary Knowledge
Creative and Critical Thinking
Analytical Reasoning
Communication Skills through Art
Life Skills
Multi-Cultural Competence
Moral and Ethical Values
Life Long Learning
Global
Competency

Teaching Learning Process

e Lectures

* Discussions

e  Simulations

* Role Playing

* Participative Learning
* Interactive Sessions

*  Seminars

*  Research-based Learning/Dissertation or Project Work

*  Technology-embedded Learning

STRUCTURE OF PROGRAMME
SEMESTER-I

Sr. | Course Title Course Code | L ‘ T | P ‘ Credits

Core Foundation Course

@) Fundamentals of Arts FA-D&P-CF-100 4 |1 1]0 5

Core Compulsory Courses

@) A Study of Eastern and Western Aesthetics —I FA-D&P-CC-101 4 |1 1]0 5

(>i1) History of Indian Art —I FA-D&P-CC-102 4 11 1|0 5

(iii) Landscape (Monochrome) FA-D&P-CC-103 2 |1 |2 5
Practical

@iv) Portrait Study (Monochrome) FA-D&P-CC-104 2 (1 (2 5
Practical

SEMESTER-II

Sr. | Course Title | Course Code | LTP | Credits

Core Foundation Course

(ii) | National And Human Values \ FA-D&P-CF-200 | 4 \ 1 | 0 \ 5

Core Compulsory Courses

) A Study of Eastern and FA-D&P-CC-201 4 |1 1]0 5
Western Aesthetics —I1

(vi) History Of Indian Art-I1 FA-D&P-CC-202 4 |1 |0 5

(vii) Landscape (Coloured) FA-D&P-CC-203 2 |1 |2 5
Practical

(viii) Portrait Study (Coloured) FA-D&P-CC-204 2 |1 |2 5
Practical
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SEMESTER-III
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Sr. | Course Title Course Code LTP Credits
Core Compulsory Courses
(ix) History and Philosophy of Modern Art-I FA-D&P-CC-301 4 5
x) History Of Western Art —I FA-D&P-CC-302 4 5
Core Elective Courses
(xi)A | Composition (Figurative) FA-D&P-CE-303A 2 5
Practical
or
(xi) Print Making (Leno) FA-D&P-CE-303B 2 5
B Practical
(xii)A | Nature Study (Monochrome) FA-D&P-CE-304A 2 5
Practical
or
(xii) Creative Still Life (Monochrome) FA-D&P-CE-304B 2 5
B Practical
or
(xii) Life Study (Monochrome) FA-D&P-CC-304C 2 5
C Practical
Open Elective Courses
(xiii) | 2D Design (Monochrome) FA-D&P-OE-305A 2 5
A Practical
or
(xiii) | Rendering (Monochrome) FA-D&P-OE-305B 2 5
B Practical
SEMESTER-IV
Sr. Course Title Course Code LTP Credits
Core Course
(xiv) History and Philosophy of Modern Art -1 FA-D&P-CC-401 4 |1 [0 |5
(xv) History of Western Art —II FA-D&P-CC-402 4 |1 [0 |5
Core Elective Courses
(xvi)A Composition (Non-Figurative) FA-D&P-CE-403A 2 11 1215
Practical
or
(xvi)B Print Making (Wood) FA-D&P-CE-403B 2 ({1 |2 |5
Practical
(xvii)A Nature Study (Coloured) FA-D&P-CE-404A 2 |1 (215
Practical
or
(xvii)B Creative Still Life (Coloured) FA-D&P-CE-404B 2 |11 ]2 |5
Practical
or
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(xvii)C Life Study (Coloured) FA-D&P-CC-404C 2 |1 (215
Practical

Open Elective Courses

(xviii)A 2D Design (Coloured) FA-D&P-OE-405A 2 |1 |25
Practical
or
(xviii)B Rendering (Coloured) FA-D&P-OE-405B 2 11 1215
Practical
Semester-I

Course-Fundamentals of Arts
Code-FA-D&P-CF-100
Course Objectives:
® To introduce the students to the fundamental of arts
e To acquaint the students with different art forms, its elements and compositions
e To familiarize the students with the creative process of arts

Course Level Learning Outcomes:
On the successful Completion of course, students shall be able to :-
e Understand the basics of arts
e Appreciate the aesthetics and styles of different art forms
e Learn about the basic principles of art, colour, media and its application
Course Description:
Unit-1
Meaning and Definition of Art, Visual and Performing Arts (Painting, Sculpture, Music, Dance and Drama) Deference
between Fine Arts, Commercial Arts and Folk Arts
Unit-1I
Creative Process - Observation, Perception, Imagination and Creative Expression,
Six Limbs of Indian Painting

Unit-IIT
Art Techniques and Materials Fresco (Buno and Secco), Wash and Wash,
Graphic Art (Lino, Wood, Etching)
Unit-IV
Elements of Painting- Line, Form, Colour, Tone, Texture, Space
Unit-V
Principles of Composition- Unity, Harmony, Balance, Rhythm, Dominance and Proportion
Assessment And Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination
Time: 3Hours
The Question paper shall contain three sections. Section A shall contain 10 questions two from each unit of 1.5
marks each. The candidate is required to answer all the questions. The answer should not exceed 50 words each.
Section B shall contain 5questions one from each unit with internal choice. Each question shall be of 6 marks. The
answer should not exceed 200 words each. The candidate is required to answer all the questions. Section C shall
contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer any three questions.
The answer should not be more than 500 words each.
Required Readings:

*  ArIAIR fA, FeAPHIT ISRAM R=IULT IFBIGH], TR, 2019

o FQelIaTa AN, Foramer & SV NigT, ISR Rl Uer JbIeH, SR, 2019

o S Y, YRAT For FHET [3TR T wY, TR B TeT dTeHl, TR, 2020
Suggested Readings:
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aed W R, AT o9/, Forr & 7T WY, ITRIAR=ITRIGEH], SIIYR, 2019
Barrington, Barber, The Fundamentels Of Drawing Portraits, Arcturus publishing
Barrington, Barber The Complete Fundamentels Of Drawing, Capella publishing

Course —A Study of Eastern And
Western Aesthetics-1
Code-FA-D&P-CC-101

Course Objectives:
e To familiarize the students with the Eastern and Western aesthetics
¢ To enable the students, develop critical understanding of philosophy, psychology and its significance in arts
e To help students develop critical insights into the literary works and understand the texts as a means of

communication

Course Level Learning Outcomes:

On the successful Completion of course, students shall be able to:-
e Develop an understanding about Eastern and Western Aesthetics
e  Understand philosophy, psychology and its relevance to arts
¢  Develop an understanding about relationship between art and literature

Course Description:

Unit-1I
Aesthetics of Eastern and Western Concept of Beauty
Unit-II
Plato, Aristotle, Augustine

Unit-IIT

Leonardo da Vinci, Baumgarten, Hegel
Unit-IV

Shelling, Kant

Unit-V

Freud, Tolstoy, Moorie sweitz

Assessment And Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination
Time: 3Hours
The Question paper shall contain three sections. Section A shall contain 10 questions two from each unit of
1.5 marks each. The candidate is required to answer all the questions.The answer should not exceed 50 words
each. Section B shall contain 5 questions one from each unit with internal choice. Each question shall be of 6
marks. The answer should not exceed 200 words each. The candidate is required to answer all the questions.
Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer
any three questions. The answer should not be more than 500 words each.
Required Readings:
* Il A, HIeTITRFRGRAM 2= eI 37praw], TR, 2020
e Kumaraswami A .K, Christian And Oriental Philosophy of Art, Dover Publications 2011.
e Gaunt William, Aesthetics Adventure ,West Richard,1945
e Gillbert Katherine ,History of Aesthetics, The journal of Aesthetics and art criticism volume -1,1941
Suggested Readings:

®  Gillbert K.G.History of Western Aesthetics, New York: The Macmillan Co1939.
® Pandey K.C.History of Western Aesthetics, The Chowk jhamba Sanskrit Series Office1972.
® Pandey K.C.History of Oriental Aesthetics, The Journal of Aesthetics and Art Criticism.
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Course - History of Indian Art -1
Code-FA-D&P-CC-102
Course Objectives:
e To enable the students, understand the relationship between art, history and culture
e To enable the students to know about different School of arts
e To familiarize the students with Visual arts and its complexities

Course Level Learning Outcomes:
On the successful Completion of course, students shall be able to :-
e Learn about different schools of arts and the difference in the art forms
¢  Understand about Indian Arts and different aspects of beauty
e Recognize elements of design in the works of art
Course Description
Unit-1
Prehistoric Indian Paintings
Unit-11
Mohan jodaroh and Harapa, Jogimara Cave
Unit-IIT
Ajanta, Bagh, Sigiria
Unit-IV
Paland Jain School, Rajasthani School
Unit-V
Pahari School, Mughal School
Assessment And Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination

Time: 3 Hours
The Question paper shall contain three sections. Section A shall containlOquestions two from each unit of
1.5marks each. The candidate is required to answer all the questions. The answer should not exceed 50 words
each. Section B shall contain 5 questions one from each unit with internal choice. Each question shall be of 6
marks. The answer should not exceed 200 words each. The candidate is required to answer all the questions.
Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer
any three questions. The answer should not be more than 500 words each.

Required Readings:

® A IR AFEer V9 Fidee @7 10ETeE, ISR 3 UeT adbred, SR, 2021
®  Brown Percy, Indian Painting, Read Books 2007
®  QGalbraith, Indian Painting, Houghton Mifflin,1968
®  Kramrisch Stella, The Art of India , Phaidon Press 1965
Suggested Reading:
® Brown Percy Indian Painting, Association Press, Calcutta,1920

® Randhava M. S., Indian Painting, Roli Books,1981

®  Galbraith, Indian Painting, Houghton Mifflin, 1968
Course-Landscape (Monochrome)
Code-FA-D&P-CC-103
Course Objectives:
e To understand the part of Objects, Lives and Still Life
e To develop the observation power in a very personalized manner
e To familiarize the students with ratio, nature, proportion, shape, perspective, comprehension and speciality
with detail characteristics of the subject
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Course Level Learning Outcomes:
On the successful Completion of course, students shall be able to :-
e  Understand the part of Objects, Lives and Still life
e Develop observation power and learn minuteness of different art forms
e  Understand characteristics of ratios, nature, proportion, shape, perspective, comprehension

Course Description:
Students shall work on Landscape, Study from nature, Street Scrapes and a City Scrape with Historical
Monuments.
Importance must be given to proportion- aerial and linear perspective, Students shall develop the skill of proper
handling and treatment of media
Assessment And Evaluation
Internal Assessment- *Submission Work- 20%
External Assessment-  80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened 24
hours before the scheduled date of Examination.
Size of paper-1/2 Imperial
Medium- Charcoal, Graphite, Blackink
*Submission work: -
The Submission work the shall include following:
L 5Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
1L The student will have to prepare a sketch book containing not less than 50 sketches. Pencil or Colour
Sketches of Human , Animal , Study of trees , Lanes , Human faces &Body parts etc.
III- The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course - Portrait Study (Monochrome)
Code-FA-D&P- CC-104
Course objectives:
e To enable the students, know about preparation of portrait from life and its transformation into composition.
e To enable the student, know art work and analyse the work contextually
e To develop independent artistic thinking and aptitude for a rigorous studio practice.
Course Level Learning Outcomes:
On the successful Completion of course, students will be able to :-
e  Understand about the portrait from life and its transformation into composition.
e Learn about the human anatomy and drawing.
¢ Demonstrate independent artistic thinking and aptitude by depiction
Course Description
Students shall work on portrait from Model of different age groups showing characteristics, vitality,
resemblance, proportion, features etc.
Assessment and Evaluation
Internal Assessment- *Submission Work- 20%
External Assessment-  80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24 hours before the scheduled date of Examination.

Size-1/2 Imperial
Medium- Charcoal, Graphite, Black ink
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*Submission work: -
The submission work shall include the following:
L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
IL. The student will have to prepare a sketch book containing not less than 50 sketches. Paper, Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III- The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.

Semester-I1
Course -National and Human Values
Course Code -FA- ENG -CF-200

Course Objectives:
e To inculcate national and human values in the Students
e To enable the students, imbibe the Indian cultural ethos
e To inculcate the spirit of Patriotism so that the students, develop a sense of strong bond with the nation
e To enable the students, grow into a citizen possessing civic sense
Course Level Learning Outcomes:
On the completion of the course the students shall be able to
e Attain the civic skills enabling him/her to become a well-behaved citizen of the country.
e Imbibe and spread the feelings of devotion and dedication.
Course Description;
Unit-1
NCC - Introduction, Aims, NCC Flag, NCC Song, NCC Administration, Raising of NCC in Schools/Colleges,
NCC: Rank, Honours and Awards, NCC Training, NCC Camps, NCC Examinations, Incentive and Scholarship
for Cadets.
Importance of Discipline in life, Aims and Merits of Discipline, Problems related to Indiscipline and
Solutions.
Drill — Definition, Principles of Drill, Bad habits in drill, Words of Command, Drill Movements, Arms Drill,
Squad Drill, Guard of Honour, Ceremonial Drill, Guard Mounting.
Contribution of NCC in Nation Building.
Unit-11
Armed Forces — Control Command, Organization of Armed Forces, Weapons of Army, Navy and Air Force,
Training institutes, Honours and Awards, Recipients of Param Veer Chakra, Badges of Ranks.
Commission in Armed Forces — Recruitment in Armed Forces, Commission in Technical, Non-Technical and
Territorial Forces.
Weapon Training — 0.22 Rifle, 7.62 Rifle, 7.62 SLR (Self Loading Rifle), 5.56 MM LN.S.A.S. Rifle, LM.G.
(Light Machine Gun), Stan Machine Carbine, 2” Mortar, Grenade, Pistol, Various types of Firing, Range
Procedure and Range Drill.
Military History and Geography, Field Craft, Field Engineering, Battle Craft.
Unit-IIT
Obstacle Training. Adventure Training, Self Defence, Physical Posture Training.
Social Service, Disaster Management, Health and Hygiene, First Aid.
Leadership, Personality Development, Decision Making, Motivation, Duty and Discipline, Morale.
Unit-IV
Value System — The Role of Culture and Civilization-Holistic living
Balancing the outer and inner — Body, Mind and Intellectual level- Duties and responsibilities
Salient Values for Life- Truth, commitment, honesty and integrity, forgiveness and love, empathy and ability
to sacrifice, care, unity, and inclusiveness
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Self-esteem and Self Confidence
punctuality — Time, task and resource management, Team work
Positive and creative thinking.

Unit-V
Universal Declaration of Human Rights
Human Rights violations
National Integration — Peace and non-violence (in context of Gandhi, Vivekananda)
Social Values and Welfare of the citizen
The role of media in value building
Fundamental Duties
Environment and Ecological balance — interdependence of all beings — living and non-living.

Assessment and Evaluation:

The Students shall be assessed and evaluated as per the schedule given below —
1. Project Report / Case Study (in 5000-7000 words handwritten) — 75%
2. Viva-voce -25%

The topics for the Project Report / Case Study shall be allotted by the Nodal Department (decided
jointly with NSS wing under the supervision or IQAC) in consultation with the Department concerned.
The Candidate shall submit the Report by the date fixed for the said purpose. It shall then be followed
by a Viva-voce Examination. The whole evaluation shall be done by the Departmental Internal Faculty
in consultation with the Nodal Department. It is a non-creditable Paper. The student will have to score
simply a qualifying score/grade as specified in the CBCS rules.

The candidate will have to qualify the paper by the time He / She qualifies for the

Programme. He/She can avail maximum 3 chances along with the Semester Examinations.

Suggested Readings:

Hand Book of NCC : Major R C Mishra & Sanjay Kumar Mishra
National Security: K. Subramanyam

ASEAN Security: Air Comdr. Jasjit Singh

Indian Political System, Dr .Pukhraj Jain &Dr. Kuldeep Fadiya

€U g% 3HIh T AR IR.A.AY vd Fog AR A
RIS TSI Y. Tel. wIf3ar

HRCNT STeATEUT, 3.GERTST e, 3. FeferT Hisar

TSET IfaeT: ST.EER AT, ST YhIRr AT Fuell, AS
TS GIET: 3T oTecial g, Tehrel Jeh f3ul,aelr

USSR FIETT: SLoeq 4g, Jehrel geh fSul,avell

USSR FIETT: S1.UUSIAUIUSY, Thiel b f3or,aelr

USSR T&TT F GRET: S1.UH.&. A8, ATST gfeorerd, seitk

NCERT, Education in Values, New Delhi, 1992.

M.G.Chitakra: Education and Human Values, A.P.H. Publishing Corporation, New Delhi,2003.
Chakravarthy, S.K.: Values and ethics for Organizations: Theory and Practice, Oxford University Press, New
Delhi, 1999.

Satchidananda, M.K.: Ethics, Education, Indian Unity and Culture, AjanthaPublications,Delhi, 1991.

Das, M.S. & Gupta, V.K.: Social Values among Young adults: A Changing Scenario, M.D.Publications, New
Delhi, 1995.

Bandiste, D.D.: Humanist Values: A Source Book, B.R. Publishing Corporation, Delhi, 1999.

Ruhela, S.P. :Human Values and Eeducation, Sterling Publications, New Delhi, 1986.

Kaul, G.N.: Values and Education in Independent Indian, Associated Publishers, Mumbai,1975.

Swami Budhananda (1983) How to Build Character A Primer : Ramakrishna Mission, NewDelhi.

A Cultural Heritage of India (4 Vols.),Bharatiya Vidya Bhavan, Bombay. (Selected Chapters only) For Life,
For the future : Reserves and Remains -UNESCO Publication.

Values, A Vedanta Kesari Presentation, Sri Ramakrishna Math, Chennai, 1996.
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e  Swami Vivekananda, Youth and Modern India, Ramakrishna Mission, Chennai.
e Swami Vivekananda, Call to the Youth for Nation Building, Advaita Ashrama, Calcutta.
e Awakening Indians to India, Chinmayananda Mission, 2003.
Course-A Study of Eastern And
Western Aesthetics-11
Code-FA-D&P-CC-201
Course Objectives:
e To introduce the students about gradual shift in Art and its various forms
e To develop critical understanding of Indian Vedic philosophy and Literature and its relevance to Art
e To develop a keen insight into the Contribution of Indian and Western philosophy in development of Art
Course Level Learning Outcomes:
On the completion of the Course, the Students shall be able to:-
e  Understand the major artistic styles and genres of western and Indian art and architecture through a broad
range of time periods to present
e Develop critical Understanding of Indian Vedic philosophy and Literature and its relevance to Art
e  Develop an understanding about contribution of Indian and Western philosophy
Course Description
Unit-I
Croche, George Santayana, S.K.langer
Unit-1I
I.A. Richards, Roger Fry
Unit-11I
Natya shastra, Ras-Sidhant
Unit-IV
Vatsayayana, Vishnudharmotar Puran
Unit-V
Shaiv, Budha, RavindranathTagore, A.K. Kumarswami
Assessment And Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination
Time: 3 Hours
The Question paper shall contain three sections. Section A shall contain 10 questions two from each unit of
1.5 marks each. The candidate is required to answer all the questions. The answer should not exceed 50 words
each.Section B shall contain 5 questions one from each unit with internal choice. Each question shall be of 6
marks. The answer should not exceed 200 words each. The candidate is required to answer all the questions.
Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer
any three questions. The answer should not be more than 500 words each.
Required Readings:
* Tl HHA, HeTITRA-TGRE R eI arhIeH], AR, 17 df FEPR[,2020 |
o Kumaraswami, A K., Christian And Oriental Philosophy of Art, Dover Publications 2011.
. Gaunt, William, Aesthetics Adventure ,West Richard, 1945
o Gillbert, Katherine ,History of Aesthetics,The journal of Aesthetics and Art Criticism Volume -1,1941
Suggested Readings:

® Gillbert , K.G., History of Western Aesthetics New York: The Macmillan Co1939.
® Pandey, K.C,.History of Western Aesthetics, The Chowk jhamba Sanskrit Series Office 1972.

® Pandey, K.C,.History of Oriental Aesthetics, The Journal of Aesthetics and Art Criticism.
Course -History of Indian Art -I1
Code-FA-D&P-CC-202
Course Objectives
e To know about prominent art styles in various Ages
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e To compare contemporary works with their historical antecedents
e To gain effective knowledge of visual arts
Course Level Learning Outcomes:

On the completion of the course the students shall be able to:-
Reflect on art and write critiques about art styles
Demonstrate on functional knowledge of the traditions, conventions and evolutions of the discipline related to
issues of illusion, meaning and representation.

e  Synthesize the use of drawing and generate novel ideas

Course Discription
Unit-I
Patna Style, Raja Ravi Verma, Amrita Shergill
Unit-II
Renaissance, Bengal School
Unit-IIT
Ravindranath Tagore, Avnindranath Tagore,Nand Lal Bose

Unit-1V
Bombay Group of Art, N.S. Bendre, K.K. Hebber, S. Chavda
Unit-V

Contemporary Artists, M.F. Hussain, K.H. Ara, F.N. Suja, Ram Gopal Vijayvargiya
Assessment And Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination
Time: 3Hours
The Question paper shall contain three sections. Section A shall contain 10 questions two from each unit of
1.5 marks each. The candidate is required to answer all the questions. The answer should not exceed 50 words
each. Section B shall contain 5 questions one from each unit with internal choice. Each question shall be of 6
marks. The answer should not exceed 200 words each. The candidate is required to answer all the questions.
Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer
any three questions. The answer should not be more than 500 words each.
Required Readings:
* XM RN, YRAT [FFFHT U9 gideer T SlaeTd, Ao B e sdhIed), SR, 2021
e Percy Brown, Indian Painting, Read Books, 2007
e  QGalbraith, Indian Painting, Houghton Mifflin, 1968
e Stella Kramrisch,The Art of India ,Phaidon Press,1965

Suggested Readings:
® Brown Percy, IndianPainting, Association Press,Calcutta ,1920
® Randhava M.S., Indian Painting, Roli Books,1981
® Kramrisch Stella, TheArt of India, Edition -3, Phaidon Press,1965
(]

Galbraith, Indian Painting, Houghton Mifflin, 1968
Course -Landscape (Coloured)
Code-FA-D&P-CC-203

Course Objectives
e To understand the study part of Objects, Lives and Still Life
e To develop the observation power in a very personalized manner
e To familiarize the student with characteristics of the subject such as ratio, nature, proportion, shape,
perspective, comprehension
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Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
e  Understand the study part of objects, lives and still life
e Develop an observation and learn to include it in drawing
e Understand detail characteristics of art forms such as ratios, nature, proportion, shape, perspective,
comprehension
Course Description
Students shall work on Landscape, Study from Nature,Street scapes and a City Scape with Historical Monuments.
Importance must be given to proportion- aerial and linear perspective, Students shall develop the skill of proper
handling and treatment of media
Assessment and Evaluation
Internal Assessment- *Submission Work- 20%
External Assessment- 80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between.The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened 24
hours before the scheduled date of Examination.

Size ofpaper-1/2 Imperial
Medium-Qil Colour, WaterColour or Tempra
*Submission work:-
The Submission work shall include the following:
III. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
Iv. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III- The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.

Course- Portrait Study (Coloured)
Code-FA -D&P-CC-204

Course objectives:
e To familiarize the students about preparation of portrait from life and its transformation into composition
e To encourage the studentsgenerate original ideas, communicate the contexts and concepts
e To enable the student, develop independent artistic thinking and aptitude for a rigorous studio practice
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
¢ Understand about the portrait from life and its transformation into composition
e Know about the opportunities to develop independent artistic thinking and aptitude for a rigorous studio
practice
e Communicate the content, context and process the work visually
Course Description
Students shall work on portrait from Model of different age groups showing characteristics, vitality, resemblance,
proportion, features etc.
Assessment and Evaluation
Internal Assessment- *Submission Work- 20%
External Assessment- 80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened 24
hours before the scheduled date of Examination.

Size-1/2 Imperial
Medium- Oil Colour ,Watercolour or Tempra
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*Submission work:-
The Submission work shall include the following:
I. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
II-The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III- The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Semester-II11
Course- History and Philosophy of Modern Art -1
Code- FA-D&P-CC-301
Course Objectives:
e To enable the students,develop a critical understanding of modern art and its various movements
e To familiarize the students about role of cultural contexts in shaping the arts
Course Level Learning Outcomes :
On the completion of the course the students shall be able to:-
Develop a critical understanding of History of Modern Art and its relevance and impact on art
Develop an understanding of Modern Art Movements and its relevance and impact on art
e [Learn that Cultural and Social contexts played vital role in shaping the arts

Course Description:

Unit-I
The turning point of Art in the 19th century, Neo-classism
Unit-II
Romanticism, Realism
Unit-II1
Impressionism, Neo Impressionism
Unit-IV
Nabism , Post-Impressionist Painting
Unit-V
Favism, Cubism
Assessment And Evaluation
Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%

External Assessment- 75%
Terminal Examination
Time: 3Hours
The Question paper shall contain three sections. Section A shall contain 10 questions two from each unit of
1.5 marks each. The candidate is required to answer all the questions.The answer should not exceed 50 words
each.Section B shall contain 5 questions one from each unit with internal choice. Each question shall be of 6
marks. The answer should not exceed 200 words each. The candidate is required to answer all the
questions.Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required
to answer any three questions. The answer should not be more than 500 words each.
Required Readings:
* AR, XA, AT faFEer B U B, SR
o yam d1, AR A @ lasr, R U sHreH, SYR
e Cheney, Sheldon, Story of Modern Art,Viking books,1958
Suggested Readings:

®  Phaidon , Dictionary of 12 Century Art, Dutton;2 dededition1977

® H.Bars Alfred, Master of Modern Art, Museum of Modern Art, NewY ork

® Rewalot John, History of Impressionism Museum of Modern Art,1973
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Course- History of Western Art-I
Code- FA-D&P-CC-302
Course Objectives:

e To enable the students, develop a critical understanding of ancient art forms and its development
e To familiarize the students the prominent art forms and its application part
Course Level Learning Outcomes :
On the completion of the course the students shall be able to:-
e  Understand the basics of different art forms and concept of beauty and impact of art on human mind.
¢ Demonstrate artistic and aesthetic sensibilities
e Enhance multiple perspective and cultural and cross-cultural understanding through exploration of visual arts
Course Description:
Unit-I
Pre-Historic Cave Paintings
Unit-II
Art of Egypt, Art of Crete and Mycenae
Unit-I11
Greak Art-Geometrical Period to Hellenistic Period
Unit-IV
Etruscan and Roman Art

Unit-V
Early Christian Art, Byzantine Art
Assessment And Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination
Time: 3Hours

The Question paper shall contain three sections. Section A shall contain 10 questions two from each unit of
1.5 marks each. The candidate is required to answer all the questions. The answer should not exceed 50 words
each. Section B shall contain 5 questions one from each unit with internal choice. Each question shall be of
6marks. The answer should not exceed 200 words each. The candidate is required to answer all the questions.
Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer
any three questions. The answer should not be more than 500 words each.
Required Readings:
* NI, I Forl, ol Ufeelby, RS
o TAQY, WHAI, T Ferl BT F10ET, TR R YT JrpTeH), SR
*  wrEAR A, FUNT fFEdar @1 gl R U AdreH), SR
Suggested Readings:

®  Gombrich E.H., The Story of Art,Phaidon Press, 1950
® Kuhn.H., The Rock Pictures of Europe, FairLawn,1956

® Sowell Johnlay, The History of Western Art, Department of the History of Art and Architecture, Fall Term,
University of Pittsburgh, 2001

® [ evey Michaese, A History o f Western Art, Thames and Hudson,1968
Course -Composition(Figurative)
Code-FA-D&P-CE-303A
Course objectives:
e To enable the students, develop a critical and artistic temperament and use materials tools and processes
from variety of media.
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e To enable the students, develop independent artistic thinking and aptitude for a rigorous studio practice
e To know understanding of art theory by applying practical methodology to the task

Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
e Develop personal approach to visualization, conceptualization and art making
e  Ability to explore diversity of conceptual and aesthetic approaches, styles and techniques.
e Create art work and write critiques about art after visiting museums, galleries, and artist studio
Assessment and Evaluation
Internal Assessment- *Submission Work- 20%
External Assessment- 80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24 hours before the scheduled date of Examination..

Size-1/2 Imperial
Medium- Charcoal, Graphite, Black ink

*Submission work: -
The Submission work shall include the following:

L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.

1L The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.

111 The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the

commencement of Examination.
Course-Print Making (Leno)
Code-FA-D&P-CE-303B
Course objectives:
e To familiarize students about basic techniques in relief printing Lino
e To familiarize the students about techniques of various print making
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
¢  Understand about basic techniques in relief printing Lino
e know and identify about techniques of various print making
Assessment and Evaluation
Internal Assessment- *Submission Work- 20%
External Assessment- 80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened 24
hours before the scheduled date of Examination.

Size-1/2 Imperial
Medium- Black ink

*Submission work: -
The Submission work shall include the following:
I. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
II. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course-Nature Study (Monochrome)
Code-FA-D&P-CE-304A
Course objectives:
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e To developed the sense of structure study, from any kind of forms in nature such as pots, plants, flowers
insects, shells etc
e To understand how these forms achieve their structural unity through adherence to principles with physical
nature of the material being observed and studied through various rendering media and techniques in various
light conditions.
e To experience the method of using transparent colours by studying nature.
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
e Develop the sense of observation in structure study, from any kind of forms in nature such as pots, plants,
flowers insects, shells etc
e Demonstrate mastery of elements of designs
e (Create a series of original work of art with conceptual and procedural clarity
Assessment and Evaluation
Internal Assessment- *Submission Work- 20%
External Assessment- 80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24 hours before the scheduled date of Examination.

Size-1/2 Imperial
Medium- Charcoal, Graphite, Black ink

*Submission Work:-
The Submission work shall include the following:
L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
IL. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III. III-  The files of the above-mentioned tasks are to be submitted to the department at least 15 days before
the commencement of Examination.
Course -Creative Still Life (Monochrome)
Code-FA-D&P-CE-304B
Course objectives:
e To enable the student study the still life in monochrome
e To analysis of objects a line, from plane and light
e To familiarize the students transformation of objects into variety of simple and complex planes, tones and
organization.
Course Level Learning Outcomes:
On the completion of the course the students shall be able to: -
e Apply Still life in Monochrome
® Analyse objects of line, from plane and light
e Apply transformation of the objects into variety of simple and complex planes, tones and organization
Assessment and Evaluation
Internal Assessment - *Submission Work-20%
External Assessment - 80%
Terminal Examination
Time 10 Hours.
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24 hours before the scheduled date of Examination.
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Size-1/2 Imperial
Medium- Charcoal, Graphite, Black ink

*Submission work:-
The Submission work shall include the following:
I. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
II. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course - Life Study (Monochrome)
Code- FA-D&P-CC-304C
Course objectives:
e To enable the student, know about preparation of portrait from life and its transformation into composition
e To familiarize the students about human anatomy and drawing
e To enable student, understand about basic drawing skills-gesture, proportion, foreshortening and artistic
anatomy
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
e  Understand about the portrait from life and its transformation into composition
e Demonstrate an ability to draw human figure through observation
e Focus on different aspects and techniques of Model and Skelton
Course Description
Students shall work on portrait from Model of different age groups showing characteristics, vitality, resemblance,
proportion, features etc.
Assessment and Evaluation

Internal Assessment- * Submission Work-  20%

External Assessment- 80%

Terminal Examination

Time: 10 hours
Four session of 2.5 hours in two consecutive days. Two sittings every day with a break of half an hour in between.
The Examiner will send in instruction paper to the Head or coordinator Envelops opened 24 hours before
scheduled date of Examination.

Size-1/2 Imperial
Medium- Charcoal, Graphite, Black ink

*Submission work:-
The Submission work shall include the following:
L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
IL. The student will have to prepare a sketch book containing not less than 50 sketches. Paper, Pencil or Colour
Sketches’ of Human , Animal, Study of trees, Lanes, Human faces & Body Parts etc.
III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.

Open Elective Courses
Course-2D Design (Monochrome)
Code-FA-D&P-OE-305A
Course objectives:
e To enable the students, know of various types of objects and compose them into flat a pictorial
image.
e To enable the students, develop understanding of interrelationship between different shapes and
forms
e To familiarize the students Handing of various types of materials for design organization 2D Design
such as: Pencil & Pen
Course Level Learning Outcomes:
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On the completion of the course the students shall be able to:-

U Learn about various types of objects and compose them into flat and pictorial image
U Understand the interrelationship between different shapes and forms
U Understand the handing of various types of materials for design organization 2D Design such as:

Pencil & Pen
Assessment and Evaluation
Internal Assessment- Submission Work- 20%
External Assessment- 80%
Terminal Examination
Time: 10 hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24 hours before the scheduled date of Examination.

Size-1/2 Imperial
Medium- Charcoal, Graphite, Black ink

*Submission work:-
The Submission work shall include the following:
L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
IL. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III. III- The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course: Rendering (Monochrome)
Code:FA-D&P-OE-305B
Course objectives:

U To familiarize the students various types of objects their traits and draw them
. To develop the students understanding of interrelationship between different shapes and forms
. To understand the handing of various types of materials for design organization and rendering such

as: Pencil & Pen
Course Level Learning Outcomes :
On the completion of the course the students shall be able to:-

. Study of various types of objects and apply them into flat or pictorial images
. Develop an Understanding of interrelationship between different shapes and forms
. Develop a handing of various types of materials for design organization and rendering such as:

Pencil & Pen

Assessment and Evaluation

Internal Assessment- Submission Work- 20%

External Assessment- 80%

Terminal Examination

Time 10Hours.
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24 hours before the scheduled date of Examination.

Size-1/2 Imperial
Medium- Charcoal, Graphite, Black ink

*Submission work: -
The Submission work shall include the following:

5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.

II. The student will have to prepare a sketch book containing not less than 50 sketches. Paper, Pencil or Colour
Sketches of Human, Animal, Study of trees, Lanes, Human faces & Body Parts etc.

III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.

Semester-1V
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Course- History and Philosophy of Modern Art -II
Code- FA-D&P-CC-401

Course Objectives
e To familiarize the student about the development of modern art
e To familiarize the students with the prominent artists and their seminal works
® To enable the student understand the nuances in the field of modern art
Course Level Learning Outcomes :
On the completion of the course the students shall be able to:-
e Develop a critical understanding of History of Modern Art and its relevance and impact on art and culture
e Develop a critical understanding of Modern Art Movements and its relevance and impact on Art, Culture
and Society
e Apply nuances in their works
Unit-I
Expressionism, Constructivism
Unit-II
Other significant post cubistic movement
Unit-IIT
Metaphysical Painting, Dadaism
Unit-IV
Surrealism, Abstract Art
Unit-V
Significant Contemporary Movement
Assessment and Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination
Time: 3Hours
The Question paper shall contain three sections. Section A shall contain 10 questions two from each unit of
1.5 marks each. The candidate is required to answer all the questions. The answer should not exceed 50 words
each. Section B shall contain 5 questions one from each unit with internal choice. Each question shall be of 6
marks. The answer should not exceed 200 words each. The candidate is required to answer all the questions.
Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer
any three questions. The answer should not be more than 500 words each.
Required Readings
*  UrgdaR, XL, FgHP faraemer B U rbredl, SR
o yam A, FETE [AFGAT FT FT9E, B U THRH, SRYR
e Cheney, Sheldon, Story of Modern Art,Viking books,1958
Suggested Readings

®  Phaidon , Dictionary of 12 Century Art, Dutton;2 nd edition1977
® H.Bars Alfred, Master of Modern Art Museum of Modern Art, New York

® Rewalot John, History of Impressionism, Museum of Modern Art,197

Course- History of Western Art-I1
Code- FA-D&P-CC-402

Course Objectives

e To enable the students, develop a critical understanding of Western art from the 18" century onwards
e To familiarize the students some of the prominent artists of the West and their artistic works
e To Introduce the students Modern Western Art
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Course Level Learning Outcomes :

On the completion of the course the students shall be able to:-
e Develop a critical understanding of History of Western Art and its relevance and impact on art.
e Develop a critical understanding of Western Art Movements and its relevance and impact on art.
e Trace the development of Modern Western art from the 18"century to 20® century
Unit-I
Romanesque Art, Gothic Art
Unit-II
Early Renaissance period in Western Art
Unit-IIT
High Renaissance Period in Western Art
Unit-IV
Baroque Art-Classical, Baroque Art of France
Unit-V
British Painting Baroque Art, Rococo Art
Assessment and Evaluation

Internal Assessment — Midterm Examination 10%
Term Paper 10%
Students Participation and overall performance 5%
External Assessment- 75%

Terminal Examination
Time: 3Hours
The Question paper shall contain three sections. Section A shall contain10 questions two from each unit of
1.5marks each. The candidate is required to answer all the questions. The answer should not exceed 50words
each. Section B shall contain 5questions one from each unit with internal choice. Each question shall be of 6
marks. The answer should not exceed 200 words each. The candidate is required to answer all the questions.
Section C shall contain 5 questions to 10 marks each, one from each unit. The candidate is required to answer
any three questions. The answer should not be more than 500words each.
Required Readings
* 3TN, T For, Ao UfedAd Uy, WS
* I, AHAI, TEI Pl BT FlaETe, oA = YT srpreH], SR
o AR A, FUHT FFdar @ giaere oA B Yo e, SR
e  Gombrich E.H., The Story of Art, PhaidonPress, 1950
Suggested Readings

e Kuhn. H., The Rock Pictures of Europe, FairLawn, 1956

e Sowell Johnlay , The History of Western Art, Department of the History of Art and Architecture, Fall
Term, University of Pittsburgh, 2001
e Levey Michaese, A History of Western Art,ThamesandHudson, 1968

Core Elective Courses
Course -Composition(Non-Figurative)
Code-FA-D&P-CE-403A

Course objectives:
e To enable the students, develop a critical and artistic temperament.
e To enable the students, develop independent artistic thinking and aptitude for a rigorous studio practice

Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
e Develop personal approach to visualization, conceptualization and art making
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e Develop an ability to explore diversity of conceptual and aesthetic approaches, styles and techniques

Assessment and Evaluation

Internal Assessment- * Submission Work-  20%

External Assessment- 80%

Terminal Examination

Time: 10 Hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24hoursbefore the scheduled date of Examination.

Size-1/2 Imperial
Medium- Oil Colour ,Watercolour or Tempra

*Submission work:-
The Submission work shall include the following:
I. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
II. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces &Body parts etc.
III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course-Print Making (wood)
Code-FA-D&P-CE-403B
Course objectives:
e To familiarize the students, basic techniques in relief printing Lino
e To enable the students, know about techniques of various print making
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
¢  Understand about basic techniques in relief printing Lino
e Know and identify about techniques of various print making
e Apply various techniques in print making
Assessment and Evaluation

Internal Assessment- * Submission Work-  20%

External Assessment- 80%

Terminal Examination

Time: 10 Hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24 hours before the scheduled date of Examination

Size-1/2 Imperial
Medium- Black ink

*Submission work:-
.The Submission work shall include the following:
I. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
II. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces &Body parts etc.
III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course-Nature Study (Coloured)
Code-FA-D&P-CE-404A
Course objectives:
e To enable the students, develop a sense of structure study, from any kind of forms in nature such as pots,
plants, flowers insects, shells etc
e To enable the students, understand ‘how these forms achieve their structural unity through adherence to
principles with physical nature of the material being’
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e To familiarize the students, through various rendering media and techniques in various light conditions
¢ To enable the student experience the method of using transparent colours by studying nature
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
e Develop the observation and the sense of structure study, from various kind of forms in nature such as pots,
plants, flowers insects, shells etc
e  Develop an understanding ‘how these forms achieve their structural unity through adherence to principles with
physical nature’
e Apply rendering Media and Techniques
Assessment and Evaluation
Internal Assessment- * Submission Work-  20%
External Assessment- 80%
Terminal Examination
Time: 10 Hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour inbetween. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24hoursbefore the scheduled date of Examination.

Size-1/2 Imperial
Medium- Oil Colour ,Watercolour or Tempra

*Submission work:-
The Submission work shall include the following:
I. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
II. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human, Animal, Study of trees, Lanes, Human faces & Body Parts etc.
III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course -Creative Still Life (Coloured)
Code-FA-D&P-CE-404B
Course objectives:
e To familiarize the students Still life in monochrome
e To familiarize the student, analysis of objects a line, from plane and light
e To enable the student transformation of the objects into variety of simple and complex planes, tones and
organization.
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-
e  Study of still life in monochrome
e Analyse objects of line, from plane , light and various shapes & dimensions
e Transform as the objects into verity of simple and complex planes, tones and organization in their drawings
Assessment and Evaluation
Internal Assessment- * Submission Work-  20%
External Assessment- 80%
Terminal Examination
Time: 10 Hours
Four sessions of2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between.The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened 24
hours before the scheduled date of Examination.

Size-1/2 Imperial
Medium- Oil Colour ,Watercolour or Tempra

*Submission work:-
The Submission work shall include the following:
L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
IL. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
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III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Course -Life Study (Coloured)
Code- FA-D&P-CC-404C

Course objectives:

e To enable the students about preparation of portrait from life and its transformation into composition

e To understand the students Learn human anatomy and drawing

e To enable the students develop independent artistic thinking and aptitude for a rigorous studio practice
Course Level Learning Outcomes:

On the completion of the course the students shall be able to:-

¢ Understand about the portrait from life and its transformation into composition

e Know about the human anatomy and drawing

e Know about the opportunities to develop independent artistic thinking and aptitude for a rigorous studio

practice
Assessment and Evaluation
Internal Assessment- * Submission Work- 20%
External Assessment- 80%

Terminal Examination

Time: 10 Hour
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between.The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24hoursbefore the scheduled date of Examination.

Size-1/2 Imperial
Medium- Oil Colour ,Watercolour or Tempra

*Submission work:-
The Submission work shall include the following:
I. 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
II. The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.
III. The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Open Elective Courses
Course-2D Design (Coloured)
Code-FA-D&P-OE-405A
Course objectives:
e To enable the students study of various types of objects them into flat a pictorial image.
e To develop on understanding of interrelationship between different shapes and forms Handing
of various types of materials for design organization 2D Design such as: coloured
Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-

U Study of various types of objects them into flat a pictorial image.
. Understand the interrelationship between different shapes and forms
U To develop skills in handing of various types of materials for design organization 2D Design such

as: coloured
Assessment and Evaluation
Internal Assessment- * Submission Work-  20%
External Assessment- 80%
Terminal Examination
Time: 10 Hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between. The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24hoursbefore the scheduled date of Examination.
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Size-1/2 Imperial
Medium- QOil Colour ,Watercolour or Tempra

*Submission work:-
The Submission work shall include the following:

L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.

1L The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human , Animal , Study of trees , Lanes , Human faces & Body parts etc.

111 The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the

commencement of Examination.
Course: Rendering (Coloured)
Code:FA-D&P-OE-405B

Course objectives:

. To enable the students various types of objects them into flat a pictorial image.
U To familiarize the students interrelationship between different shapes and forms
. To acquaint the students handing of various types of materials for design organization

Course Level Learning Outcomes:
On the completion of the course the students shall be able to:-

U Develop skills of various types of presentation and rendering
U Develop an understanding of interrelationship between different shapes and forms
. Apply handling of various types of materials for design organization and rendering such as coloured
and pencil
Assessment and Evaluation
Internal Assessment- * Submission Work-  20%
External Assessment- 80%

Terminal Examination

Time: 10 Hours
Four sessions of 2.5 hours in two consecutive days. There shall be two sittings every day with a break of half an
hour in between.The Examiner will send instruction paper to the Head or coordinator. Envelops shall be opened
24hoursbefore the scheduled date of Examination.

Size-1/2 Imperial
Medium- Oil Colour ,Watercolour or Tempra
.Submission work:-
The Submission work shall include the following:

L 5 Sheets will be offered to each candidate and he/she will execute the task given in the prescribed medium.
1L The student will have to prepare a sketch book containing not less than 50 sketches. Paper , Pencil or Colour
Sketches’ of Human, Animal, Study of trees, Lanes, Human faces & Body parts etc.
111 The files of the above-mentioned tasks are to be submitted to the department at least 15 days before the
commencement of Examination.
Blended Learning

Blended Learning is a pedagogical approach that combines face-to-face classroom methods with computer-mediated
activities in the process of teaching and learning. It has been decided that blended learning be taken recourse to only
if such need arises (unfortunately). To face such a situation, the teacher be kept in a ready to use mode. Hence, only
10% teaching be done through blended learning after deliberations of the departmental level.

Keywords
« LOCF
< NEP-2020

*,

«» Blended Learning

®,

«» Face to face (F to F) Learning

*,

+ Programme Outcomes
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Programme Specific Outcomes
Course-level Learning Outcomes
Postgraduate Attributes

Learning Outcome Index

Formative Assessment and Evaluation

Comprehensive and Continuous Evaluation
References
National Education Policy-2020.
https://www.education.gov.in/sites/upload files/mhrd/files/NEP_Final English 0.pdf

The draft subject specific LOCF templates available on UGC website.
https://www.ugc.ac.in/ugc_notices.aspx?id=MjY50Q==

Draft Blended Mode of Teaching and Learning: Concept Note available on UGC website.
https://www.ugc.ac.in/pdfnews/6100340_Concept-Note-Blended-Mode-of-Teaching and-Learning.pdf
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Background

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

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

With NEP-2020 in background, the revised curricula articulate the spirit of the Policy by emphasizing upon- integrated approach
to learning; innovative pedagogies and assessment strategies; multidisciplinary and cross-disciplinary education; creative and
critical thinking; ethical and Constitutional values through value-based courses; 21st century capabilities across the range of
disciplines through life skills, entrepreneurial and professional skills; community and constructive public engagement; social,
moral and environmental awareness; Organic Living and Global Citizenship Education (GCED); holistic, inquiry-based,
discovery-based, discussion-based, and analysis-based learning; exposure to Indian knowledge system, cultural traditions and
classical literature through relevant courses offering 'Knowledge of India’; fine blend of modern pedagogies with indigenous and
traditional ways of learning; flexibility in course choices; student-centric participatory learning; imaginative and flexible
curricular structures to enable creative combination of disciplines for study; offering multiple entry and exit points, alignment of
Vocational courses with the International Standard Classification of Occupations maintained by the International Labour
Organization; breaking the silos of disciplines; integration of extra-curricular and curricular aspects; exploring internships with
local industry, businesses, artists and crafts persons; closer collaborations between industry and higher education institutions for
technical, vocational and science programmes; and formative assessment tools to be aligned with the learning outcomes,
capabilities, and dispositions as specified for each course. The University has also developed consensus on adoption of Blended
Learning with 10% component of online teaching and 90% face to face classes for each programme.

The revised curricula of various programmes could be devised with concerted efforts of the Faculty, Heads of the Departments
and Deans of Schools of Study. The draft prepared by each department was discussed in series of discussion sessions conducted at
Department, Faculty and the University level. The leadership of the University has been a driving force behind the entire exercise
of developing the uniform template and structure for the revised curriculum. The Vice Chancellor of the University conducted
series of meetings with Heads and Deans to deliberate upon the vital parameters of the revised curriculum to formulate a uniform
template featuring Background, Programme Outcomes, Programme Specific Outcomes, Postgraduate Attributes, Structure of
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Masters Course, Learning Outcome Index, Semester-wise Courses and Credit Distribution, Course-level Learning Outcomes,
Teaching-Learning Process, Blended Learning, Assessment and Evaluation, Keywords, References and Appendices. The experts
of various Boards of Studies and Faculties contributed to a large extent in giving the final shape to the revised curriculum of each
programme.
To ensure the implementation of curricular reforms envisioned in NEP-2020, the University has decided to implement various
provisions in a phased manner. Therefore, the curriculum may be reviewed annually so as to gradually include all relevant
provisions of NEP-2020.

Programme Outcomes (PO)
On completing Masters in the Faculty of Arts, the students shall be able to realise the following outcomes:

PO Description

PO1 Understand the basic concepts, fundamental principles, and the scientific theories related to
various scientific phenomena and their relevance in day-to-day life.

PO2 Acquire the skills in planning and performing and handling scientific instruments during
laboratory experiments

PO3 Realize how developments in one science subject help in the development of other science
subjects and vice-versa.

PO4 Able to think creatively (divergently and convergent) to propose novel ideas in explaining
facts and figures or providing new solutions to the problems.

POS Learn how an interdisciplinary approach helps in providing better solutions and new ideas
for sustainable development.

PO6 Develop scientific outlook not only with respect to science subjects but also in all aspects of
life.
PO7 Understand the knowledge of subjects in other faculties that can greatly and effectively

influence the evolving new scientific theories and inventions.

PO8 Imbibe ethical, moral and social values in personal and social life

PO9 Develop various communication skills which we will help in expressing ideas and views
clearly and effectively.

PO10 Analyse the given scientific data critically and systematically and the ability to draw the
objective conclusions.




PO11 The skills of observations and drawing logical inferences from scientific experiments.

PO 12 Develop an overall personality by making them participate in various social and cultural
activities voluntarily.

PO 13 Prepare for employment in chosen field

PO 14 Ability to think logically and creatively, and to solve scientific problems

PO 15 Equipped to take up a suitable position in academia or industry or Institutions and to pursue

a career in research.

Programme Specific Outcomes (PSO)

On completing M.Sc. Microbiology Programme, the students shall be able to realise following outcomes:

PSO 1 Shall be able to design and execute experiments related to Basic Microbiology, Molecular
Biology, Immunology, Recombinant DNA Technology, Biochemistry, Environment,
Agriculture, Medical, Industrial, Food Microbiology.

PSO 2 Shall be able to perform minor research projects incorporating techniques of Basic and
Advanced Microbiology. The learners will be equipped to take up a suitable position in
academia or industry or Institutions and to pursue a career in research if so desired.

PSO 3 Shall be able to compete in national level competitive exams such as NET-JRF or GATE
or International exams and can pursue career in higher studies

PSO 4 Shall practice safe microbiology, using appropriate protective, biosafety and emergency
procedures.

PSO 5 Shall have in-depth theoretical and practical knowledge of huge diversity of

microorganisms, their metabolism & physiology, concepts of molecular genetics and
genetic engineering, biosynthetic pathways, enzymology, microbial pathogenicity, role of
microbes in food, agriculture and environment, health and disease.




PSO 6 Shall be able to apply the scientific method and hypothesis testing in the design and
execution of experiments including the understanding of theoretical background,
hypothesis generation, collection and analysis of data, and interpretation and presentation
of results.

PSO 7 Shall be able to communicate scientific results to the general public and experts by writing
well-structured reports and contributions for scientific publications and posters, and by oral
presentations

Post Graduate Attributes
The Post graduate attributes of our students shall be aligned with those of our University in terms of touching “the life of every
student through inculcating virtues of empathy, ethics, efficiency, respect for diversity, prudence and creativity with compassion”.
We wish to achieve this through rigorous teachings and research efforts, which remains the basic tenet of our teaching-learning
philosophy. The following are the Post graduate attributes of the subject:
e Broaden the outlook and attitude, develop the current skills and abilities, learn new one to excel in studies and career,
grow into responsible global citizens.
e Contour the academic career of the students, make them employable, enhance research acumen and encourage the
participation in co-curricular and extracurricular activities.
e Instill skills and abilities to develop a positive approach and be self-contained to shape one’s life and also that of
colleagues and peers.
e Demonstrate behavioral attributes for the enhancement of soft skills, socialistic approach and leadership qualities for
successful career and nurture responsible human being.
e Provide highly skilled and knowledgeable human resources for agricultural sector, food industry, dairy industry, medical
and paramedical field, environment management, space research and research institutes.




Structure of Programme

Maximum Marks
Paper Code Paper Name Lecture Tutorial Practic Tot;}l Internal External Minimum Passing
al Credits Marks
Marks Marks
Semester-1
Theory Papers
General
FS‘N{IO%‘CC‘ Microbiology and |  Core Compulsory 3 1 1 5 10 40 13 (25 %)
Bacteriology
Microbial
FS'N{IO%CC' Physiology and Core Compulsory 3 1 1 5 10 40 13 (25 %)
Biochemistry
FS_N{IO(;_CC_ Molecular Biology Core Compulsory 3 1 1 5 10 40 13 (25 %)
Microbial Genetics
FS—N{{)C4—CC— and Genetic Core Compulsory 3 1 1 5 10 40 13 (25 %)
Engineering
#FS-MIC- Introduction to .
CE-100 Microbiology Core Foundation 2 2 1 5 50 -- 18 (36%)
40 160
#Audit course. The candidate will have to qualify the paper by the time He / She qualifies for the Programme. He/She Ule! 72
. . . o Theory 200
can avail maximum 4 chances along with the Semester Examinations. Marks (36% aggregate)
Practical
Combined Practical (5 Credit) 25 75 36
(Based on theory papers) (36% aggregate)
Total Credits 25 e 300
Total
Semester-I1
Theory Papers
FS'N;IO?CC' Virology Core Compulsory 3 1 1 5 10 40 13 (25 %)
FS-N;)C;—CC- Bioinstrumentation Core Compulsory 3 1 1 5 10 40 13 (25 %)
FS-MIC-CC- Eukaryotic
203 Microbiology Core Compulsory 3 1 1 5 10 40 13 (25 %)
FS-MIC-CC- | Industrial and food
204 T — Core Compulsory 3 1 1 5 10 40 13 (25 %)




#FS-MIC-

National and

Core Foundation

50

CF-200 Human Values
40 160
#Audit course. The candidate will have to qualify the paper by the time He / She qualifies for the Programme. He/She 2 72
. . . Lo Theory 200
can avail maximum 3 chances along with the Semester Examinations. Marks (36% aggregate)
Practical
Combined Practical (5 Credit) 25 75 36
(Based on theory papers) (36% aggregate)
Total Credits 25 Grand | 59,
Total
Semester-II1
Theory Papers
Immunology
FS—N;S—CC— Core Compulsory 1 1 5 10 40 13 (25 %)
Soil and
FS-MIC-CC- Agricultural Core Compulsory 1 1 5 10 40 13 (25 %)
302 A .
Microbiology
FS-MIC-CE- Medical
303(A) Microbiology
OR Core Elective 1 1 5 10 40 13 (25 %)
FS-MIC-CE- Food and Dairy
303(B) Microbiology
ES-MIC-OE- | on Physiology
304(A) OR
Basics of Medical Open Elective 1 1 5 10 40 13 (25 %)
FS-MIC-OE- Lab Technolo
304(B) gy
40 160
Tl;lzt()arly 200 2
Marks (36% aggregate)
Practical
Combined Practical (4 Credit) 25 75 36
(Based on theory papers) (36% aggregate)
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Total Credits 20 Grand | 4,
Total
Semester-IV
Bioinformatics and
FS—I\;[L(i—CC— Computer Core Compulsory 2 1 2 5 10 40 13 (25 %)
Applications
Microbial Ecology
FS_I\&{)%CC_ and Environmental Core Compulsory 3 1 1 5 10 40 36 (25 %)
Biotechnology
FS;tl\(/)I;?A-()ZE- Research Project
FS-MIC.CE OR Core Elective 0 0 0 5* 10 40
oot Review
403(B)
FS-MIC-OE- Biostatistics
404(A)
FS-MIC-OE- OR .
404(B) Microorganisms Open Elective 3 1 1 5 10 40 13 (25 %)
and Health
*10 min presentation/viva voce of each student 40 160
Total 7
Theory 200
Marks (36% aggregate)
Practical
Combined Practical (4 Credit) 25 75 36
(Based on theory papers) (36% aggregate)
Total Credits 20 Grand | 55,
Total

# Teacher guide shall decide the hrs required for carrying out the decided Research Project/ Review/Case Study by the allotted student(s) in the forms of lecture, tutorial and
lab work as per the requirement of the study topic.
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Learning Outcome Index
Programme Qutcomes (PO) and Programme Specific Outcomes (PSO)

PO PSO-1 PSO-2 PSO-3 PSO-4 PSO-5 PSO-6 PSO-7
PO-1 X X X X X X X
PO-2 X X X X X X X
PO-3 X X X X X X X
PO-4 X X X X X X X
PO-5 X X X X X X X
PO-6 X X X X X X X
PO-7 X X X X X X X
PO-8 X X X X X X X
PO-9 X X X X X X X

PO-10 X X X X X X X
PO-11 X X X X X X X
PO-12 X X X X X X X
PO-13 X X X X X X X
PO-14 X X X X X X X
PO-15 X X X X X X X
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1I. Core Courses (CC):

PSO CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 CC-7 CC-8 CC-9 CC-10 CC

PSO-1 X X X X X X X X X

PSO-2 X X X X X X X X

PSO-3 X X X X X X X X

PSO-4 X X X X X X X X X X

PSO-5 X X X X X X X X X

PSO-6 X X X X X X X X X

PSO-7 X X X X X X X X X

I11. Elective Courses (EC):

PSO FSMBCE- FSMBCE- FSMBEO- | FSMBEO- | FSMBCE- FSMBCE- FSMBEO- | FSMBE(
303A 303B 304A 304B 403A 403B 403A 40§B

PSO-1 X X X X X X

PSO-2 X X X X X X

PSO-3 X X X X X X

PSO-4 X X X X X X X

PSO-5 X X X X X X

PSO-6 X X X X X

PSO-7 X X X X X X

M.Sc. MICROBIOLOGY (Semester System)
ELIGIBILITY

Looking at the interdisciplinary nature of Microbiology, the eligibility of candidates for admission to M.Sc.
Microbiology shall be as given below:

Bachelor Degree with one of the subject of Life sciences ie.
Botany/Zoology/Microbiology/Biotechnology/Biochemistry/Genetics/Medicine/BDS/Agriculture ~ /Pharmacy/Life
Sciences with 50% marks.
M.Sc. Microbiology Programme Details:
Semester 1
Marking Scheme for External Exam
Theory Papers Duration Max. Marks
FS-MIC-CC-101 3 Hrs. 40
FS-MIC-CC-102 3 Hrs. 40
FS-MIC-CC-103 3 Hrs. 40
FS-MIC-CC-104 3Hrs. 40
Combined Practical 1 Day (6Hrs) 75
Academic/Industrial Tour 1-5 Days 00

FS-MIC-CC-101: General Microbiology and Bacteriology
Course Objectives:
The course objectives are to provide knowledge on: landmark discoveries and contribution of several
Microbiologists in the field of Microbiology, different domains classification, familiarity with the bacterial
taxonomy and their conventional and molecular characterization using modern methods, knowledge of their
cultivation and growth requirement, life cycles of important groups of bacteria.
Course Level Learning Outcomes:

Upon successful completion of the course, students will have the knowledge and skills to:

Cco1 Explain the key concepts in Microbiology and Bacteriology. Students will get the basics and

understand the importance of Microbiology.

COo2 Students will be acquainted with the concept of prokaryotes, their taxonomy, and
differentiation from eukaryotes. They will understand how Microbiology developed and what

is the scope of the various branches of the subject.
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Co3 Students will be acquainted with the microbial structure and function and study the
comparative characteristics of prokaryotes and eukaryotes and also understand the structural
similarities and differences among various physiological groups of eubacteria/archaea.

CO4 Students will be able to define and state the principles of various techniques used in
microbiology. The course will enable them to understand staining techniques, CFU count and
characterization of microbes etc. The students will know various culture media and their
applications and also understand various physical and chemical means of sterilization.

COs At the end of the course, Bacteriology will provide the better understanding of bacteria and
their characteristics in terms of identification, classification, growth and reproduction etc.

CO6 Through the course the students will learn the methods, requirements to grow different type
of microorganisms, various physical and chemical growth requirements of bacteria and get
equipped with various methods of bacterial growth measurement.

Cco7 Students will be able to understand the concept of taxonomy and summarize them with the
help of polyphasic taxonomy, numerical taxonomy etc and they will also be able to describe
the importance of genetic analysis in taxonomy.

COo8 At the end of the course, the student will be able to describe genomic based methods to study
microbial diversity in nature, the mechanisms behind it and general characteristics of
important bacteria.

Course Description

UNIT-I
Scope of Microbiology, Culturable and unculturable bacteria. Microbial Taxonomy: Taxonomic ranks, Phenetic and
Phylogenetic classification approaches, Numerical taxonomy and Polyphasic classification approaches, Major
groups of bacteria according to Bergey’s manual of systematic bacteriology. Ultra structure, chemistry and function
of prokaryotic cells.

UNIT-11
Autotrophs, heterotrophs, lithotrophs, chemotrophs and phototrophs. Microbial Growth: Growth factors, Growth
curve, kinetics, synchronous growth of bacteria. Control of Microorganisms: Sterilization; Dry, Wet, Chemical,
Filtration, Radiation. Evaluation of effectiveness of physical and chemical antimicrobial agents. Media preparations,
types of media. Differential, Selective and enrichment media. Aerobic and Anaerobic cultivation.

UNIT-III
General Characters of Important Bacteria- Escherichia, Salmonella, Vibrio, Proteus, Bacillus, Lactobacillus,
Streptococcus, Staphylococcus, Corynebacterium, Treponema, Mycobacterium, Pseudomonas, Klebsiella,
Thiobacillus, Rhizobium, Azotobacter, Acetobacter, Streptomyces, Clostridium.
Characters of Special groups of organisms as- Archaebacteria, Photosynthetic bacteria, Nitrogen fixing bacteria,
Spirochaetes, Mycoplasma, Rickettsia, Bdellovibrio.
Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:
1. General Microbiology (5™ edition) by Stanier Ingraham Wheelis, Macmillan; 2007.
2. Prescott/Harley/Klein's Microbiology by Willey J., Sherwood L. and Woolverton C. McGraw Hill;2007.
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3. Microbiology A laboratory manual by Cappuccino, G. .James, Sherman Natalie, Pearson Education; 2011.

4. Microbiology by Pelczar J. Michael, Chan E.C.S, Krieg R. Noel, Tata McGraw-Hill Publishing Company
Limited, 1998.
5. The Prokaryotes. A handbook on the biology of bacteria: ecophysiology, isolation, identification,

applications. Volumes I-IV by Balows, A., Truper, H. G., Dworkin, M., Harder, W., Schleifer, K. H.
Springer-Verlag, New York; 1992.

6. Principles of Microbiology by R.M. Atlas, Mosby publishers, St. Louis; 1995.

7. Brock Biology of Microorganisms (12th edition) by Madigan and John M. Martinko, Paul V. Dunlap,
David P. Clark Benjamin Cummings; 2008.

8. Microbiology: An Introduction by Gerard J., Tortora, Berdell R. Funke, Christine L Case Benjamin-
Cummings Publishing Company; 2008.

RECOMMEDED READINGS

9. Bacterial Systematics, by Logan, A., Niall A. Logan, Wiley-Blackwell; 1994.

10. Bergey’s Manual of Determinative Bacteriology (8th edition) by Breed and Buchanan; 1974.

11. Bergey’s Manual of Determinative Bacteriology (9th edition) by Breed and Buchanan; 1982.

12. Bergey’s Manual of Systematic Bacteriology (2nd edition) by Breed and Buchanan. (Volumes. 1 — 5);
2001- 2003.

FS-MIC-CC-102: Microbial Physiology and Biochemistry
Course Objectives:
This course deals with characteristics, properties and biological significance of the biomolecules of life. In depth
knowledge of the energetic and regulation of different metabolic processes in microorganisms.
Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

Cco1 Conceptual knowledge about growth and physiology of microorganisms with respect to
various physical and chemical requirements of microbes and get equipped with various
methods of their growth measurement.

Co2 The students will understand different microbial transport systems and their importance in
microbial physiology.

CO3 Conceptual knowledge of properties, structure, function of enzymes, enzyme Kkinetics and
their regulation ,enzyme engineering, Application of enzymes in large scale industrial
processes

CO4 Understanding the laws of thermodynamics , concepts of entropy, enthalpy and free energy
changes and their application to biological systems and various biochemical studies and
reactions.

COs Conceptual knowledge of aerobic and anaerobic respiration and various intermediary
mechanisms involved, oxidative phosphorylation

CO6 Overview of major biomolecules —carbohydrates, lipids, proteins, amino acids, nucleic acids,
classification, structure, function of the above mentioned biomolecules

Cco7 Discuss the biosynthesis and the degradation pathways involved.

1.
Course Description
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UNIT-1

Microbial growth: definition of growth, growth curve; The mathematics of growth-generation time, specific growth
rate, batch and continuous culture. Temperature -temperature ranges for microbial growth. pH- pH ranges for
microbial growth. Microbial transport : diffusion — Passive and facilitated, Primary active and secondary active
transport, Group translocation (phosphotransferase system), symport, antiport and uniport (Ritika Agarwal).
Structure of atom, molecules and chemical bonds. Biochemistry of enzymes: classification, nomenclature,
specificity, isolation and purification. Enzyme kinetics and inhibition. Co-enzymes. Allosteric and other regulations
of enzyme activity, Mechanism of action of enzymes.

UNIT-II
Cell metabolism: anabolic principles and synthesis of fatty acids, lipids (Poorvi Vyas), amino acids and proteins in
microbes (Ravi Prakash). Studies of biosynthesis of hormones. Synthesis of vitamins and their role as coenzymes
(Rekha Vaishnav). Basic aspects of bioenergetics, entropy and enthalpy. Electron carriers, artificial electron donors,
inhibitors, uncouplers, energy bonds and phosphorylation (Prabha Sankhla). Brief account of photosynthetic and
accessory pigments (Priya Mundhra). Autotrophic generation of ATP and Fixation of CO, in Microorganism, Calvin
cycle (Priyanshi Panwar). Oxygenic and anoxygenic photosynthesis (Pryyanka).

UNIT-III
Microbial Oxidation of Inorganic Molecules: sulphur, iron, hydrogen and nitrogen (Monika Verma).
Bioluminescence.
Catabolism of carbohydrates, proteins and lipids; Respiratory pathways: Embden Mayer Hoff Parnas pathway,
EntnerDoudroff pathway, Glyoxalate pathway, Krebs cycle, oxidative and substrate level phosphorylation, Reverse
TCA cycle, Gluconeogenesis, Pasture effect; Fermentation of carbohydrates: homo and heterolactic fermentations.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:
1. Biochemistry by Geoffrey L. Zubay. Fourth Edition, Addison-Wesley educational publishers Inc.,2008.
2. Lehninger: Principles of Biochemistry by David L. Nelson and Michael M. Cox.Fifth Edition, W.H.Freeman and
Company; 2008.
3. Biochemistry, (2nd edition) by Voet Donald & Voet Judith G.,John Wiley & sons New York; 1995.
4. Physiology and Biochemistry of Prokaryotes(2nd edition) byWhiteDavid,Oxford University Press, NY;2000.
RECOMMENDED READINGS:
1.  Microbial lipids edited by C. Ratledge and SG Wilkinson, second edition, Academic Press; 1988.
2. Microbial Physiology by Albert G. Moat and John W. Foster. (3rd edition), John Wiley and Sons;2002
3. The Physiology and Biochemistry of Prokaryotes by David White. (2nd edition), Oxford UniversityPress; 2000.
2. Biochemistry by Berg Jeremy, Tymoczko John, StryerLubert 6th Edition, W. H. Freeman, New York.(2001)
FS-MIC-CC-103: Molecular Biology
Course Objectives:
The purpose of this course is to introduce the student to the basic and advanced concepts in molecular biology.
Learner will gain an understanding of molecular mechanisms of prokaryotic and eukaryotic DNA Structure, DNA
Kinetics, DNA replication, DNA repair, transcription, translation, Transposition, Antitermination, Global regulatory
responses and gene regulation. The student will study the techniques and experiments used to understand these
mechanisms.
Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

CO1 Describe structure of DNA and RNA, organization of genome
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CO2 Compare the mechanisms of bacterial and eukaryotic DNA
Replication

CO3 Explain concepts in DNA repair mechanisms, and recombination as a molecular biology tool.

CO4 Explain various levels of gene regulation in both prokaryotic and eukaryotic organisms

CO5 Describe Transcription and post-transcriptional Processes

CO6 Describe translation mechanism in prokaryotes and eukaryotes, regulation of translation, and
post-translational processing

CO7 Describe mechanism of gene regulation, Antitermination.

Course Description

UNIT-I
Genetic Material : Chemical composition and organization, 3-D structure of DNA, linking number, topological
properties, super coiling of DNA, packaging of DNA in pro & eukaryotes. DNA denaturation and renaturation,
Coding and non-coding DNA, repetitive DNA sequences, DNA replication and repair mechanism: comparison
between prokaryotes and eukaryotes, inhibitors of DNA replication, DNA damage, DNA recombination.
Transposons and mechanism of transposition.

UNIT-II
Transcription in pro and eukaryotes, Reverse transcription, inhibitors of transcription, post transcriptional
processing. Translation in pro- and eukaryotes, Genetic code. Inhibitors of translation, post translational
modifications.

UNIT-III
Mechanism of gene regulation, catabolite repression, Lac and tryptophan operon, ara operon, cis-acting elements,
transacting factors, positive and negative regulation, inducers and co-repressors. Negative regulation; regulation by
attenuation. Antitermination - Proteins pN, pQ and nut sites, DNA binding sites, Global regulatory responses: heat
shock response, stringent response and regulation by small molecules such as ppGpp(p) and cAMP.
Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:

1. Gene IX by Benjamin Lewin, Jones and Bartlett Publishers, Sudbury, Massachusetts, 2007.
2. Molecular Biology by R.F. Weaver , 4th edition, McGraw Hill. New York. USA, 2007.
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3. Molecular Biology of the Gene by J.D. Watson, T.A. Baker, S.P. Bell, A. Gann, M. Levin, R. Losick, 6medition,
Benjamin Cummings, San Francisco, USA, 2007.

4. Molecular Biology of the Cell by B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts, P. Walter, 5%edition,
Garland Science, New York and London, 2007.

RECOMMEDED READINGS:

1.

2.

Biochemistry (5th edition) by J.M. Berg, J.L. Tymoczko, L. Stryer, W.H. Freeman and Company, New
York, USA, 2008.

6. Current Protocols in Molecular Biology Edited by: Fred M. Ausubel; Roger Brent; Robert E. Kingston;
David D. Moore; John A. Smith; Kevin Struhl, John Wiley and Sons, Inc. 2007

FS-MIC-CC-104: Microbial Genetics and Genetic Engineering
Course Objectives:

The course objectives are to provide an understanding of the genetic constituents of bacteria with special emphasis
on various approaches and methods of genetic engineering and their applications.

Course Level Learning Outcomes:

Upon successful completion of the course, students will have the knowledge and skills to:

CO1 | Explain the key concepts of extra chromosomal DNA, plasmid types, classic Luria Delbruck experiment,
mutations, and mechanisms of genetic exchange.

CO2 | The course teaches students with various approaches of genetic engineering and their applications in
biological research as well as in biotechnology industries.

CO3 | The course will help the students to appreciate the concepts of gene and relationship between genotype
and phenotype. They will gain knowledge in gene concepts, gene expression, and gene regulation and also
learn about mutation types.

CO4 | Through completion the course the students will acquire the knowledge about different methods in
molecular cloning, DNA amplification, DNA sequencing, construction and screening of genomic and
cDNA libraries and its applications.

CO5 | By the end of study in this course, the student will be able to understand nucleic acid hybridization
techniques, restriction mapping and gel electrophoresis.

CO6 | On successful completion of the subject the student will learn the gene transfer technologies, expression
systems and methods of selection.

CO7 | After the course students will be able to discuss the characteristics of various types of cloning vectors,

restriction analysis, differentiate cloning vector and expression vector, and describe blue/white and
red/white screening, antibiotic selection methods of cloning, and various DNA fingerprinting techniques.
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CO8 | Through the course students will be able to discuss various DNA modifying enzymes used in genetic
engineering. Students will learn to perform PCR assays and explain the application of modern
biotechnological tools in cutting-edge research. They will be able to review the various applications of
genetic engineering.

Course Description
UNIT-I
Bacterial genome, Plasmids: Structure, classification, copy control, incompatibility, F-factor, col and R plasmids.
Gene transfer in bacteria: Transformation, transduction, conjugation (F+, F- and Hfr cells), Genetic map, Genetic
mapping of E. coli. Mutation versus adaptation, Luria Delbruck experiment and significance, Mutagenesis:
Spontaneous and induced mutations, deletions, insertion and point mutations, physico-chemical agents of mutation,
mutant selection.

UNIT-II
Nucleic Acid Hybridization: Southern, Northern, Western Blotting, DNA fingerprinting, Foot printing, Gel
retardation assay, Restriction endonucleases, Restriction mapping, Polymerase chain reaction, Gel electrophoresis
(DNA, RNA and Protein).
DNA and RNA sequencing, (16S-23S rRNA), DNA Probes and their applications, RFLP, RAPD, AFLP, Use of
microarrays to study gene expression.

UNIT-III
Genetic Engineering: Plasmids pBR322, PUC18, phagemids, cosmids, BAC, YAC, Expression vectors, Enzymes
(Ligases, topoisomerases, Gyrase, Nuclease), Cloning vehicles, Gene transfer techniques: chemical, electroporation,
microinjection, particle bombardment, Agrobacterium mediated gene transfer. Screening of recombinants, Reporter
genes. Construction of cDNA and genomic library, Site directed mutagenesis. Applications of genetic engineering
in agriculture, industry and medical, Biosafety regulations, Intellectual property rights, Patenting laws in India.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:
1. Principles of Gene Manipulation: An introduction to Genetic Engineering by R. W. Old, S. B. Primrose,
University of California Press, 1980.
2. Molecular Genetics: An Introductory Narrative by Stent, G.S., Calendar, R. 2nd ed. San Francisco: W.H.
Freeman, 1978.
3. Molecular Genetics of Bacteria by Larry Snyder and Wendy Champness, 3rd edition; ASM press; 2007.
4. Fundamental Bacterial Genetics by Nancy Trun and Janine Trempy, 1st edition; Blackwell Science Publishers;
2004.
5. Modern Microbial Genetics by U.N. Streips and R.E. Yasbin, 2nd edition; Wiley Publishers; 2002.
RECOMMENDED READINGS:
1. Microbial Genetics by Stanly R. Maloy, John E. Cronan, Jr. & David Freifelder, 2nd edition; Narosa
Publishing House; 1987.
2. Molecular Biology by David P. Clarke, 1st edition; Elsevier Academic Press; 2005.
3. Molecular Cloning: A laboratory manual by Joseph Sambrook& David Russell, 3rd edition; CSHL press;
2001.
4. DNA Technology: The Awesome Skill by I. Edward Alcamo, 2nd edition; Hardcourt Academic Press;
2001.
5. Molecular Biology of the Gene by James Watson, Tania Baker, Stephen Bell, Alexander Gann, Michael
Levine & Richard Losick , 6th Edition; CSHL Press; 2007.
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FS-MIC-CF-100: Introduction to Microbiology
Course Objectives:
The students will be familiarized with the living world, biodiversity and classification. They will learn about various
biomolecules found in microorganisms. They will learn the basics of Genetics and Genetic Engineering

Course Level Learning Outcomes:
Upon successful completion of the course, students will have the knowledge and skills to:

CO1 Get familiarized with different types of microorganisms
CO2 Get familiarized with classification systems used for microorganisms
Co3 Will be able to understand basics of Genetics and Genetic Engineering

Course Description

UNIT-1
Development of microbiology as a discipline, Spontaneous generation vs. biogenesis, Endosymbiotic theory,
Contributions of Anton von Leeuwenhoek, Louis Pasteur, Robert Koch, Joseph Lister, Alexander Fleming Role of
microorganisms in fermentation, Germ theory of disease, Contributions of Martinus W. Beijerinck, Sergei N.
Winogradsky, Selman A. Waksman Establishment of fields of medical microbiology and immunology through the
work of Paul Ehrlich, Elie Metchnikoff, Edward Jenner.

UNIT- 2
Binomial Nomenclature, Whittaker’s five kingdom and Carl Woese’s three domian classification systems and their
utility. Difference between prokaryotic and eukaryotic cellular structures. General characteristics of different
groups: Acellular microorganisms (Viruses, Viroids, Prions) and Cellular microorganisms (Bacteria, Algae, Fungi
and Protozoa) with emphasis on their distribution and occurrence, pathogenicity and economic importance.

UNIT-III
Biomolecules: Chemical constituents of living cells: biomolecules, structure and function of proteins, carbohydrates,
lipids, nucleic acids; Enzymes- types, properties, enzyme action. Classical vs modern genetics, recombination in
bacteria, cloning and applications of recombinant DNA technology. Molecular Basis of Inheritance: RNA and DNA
as genetic material; Structure of DNA and RNA; DNA packaging; Basics of DNA replication, Central Dogma,
transcription, genetic code, translation.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:

1. Prescot, M.J., Harley, J.P. and Klein, D.A. Microbiology. 5th Edition WCB Mc Graw Hill, New York, (2002).

2. Tortora, G.J., Funke, B.R. and Case, C.L. Microbiology: An Introduction. Pearson Education, Singapore, (2004).
3. Alcomo, I.E. Fundamentals of Microbiology. VI Edition, Jones and Bartlett Publishers. Sudbury. Massachusetts,
(2001).

4. Black J.G.Microbiology-Principlesand Explorations.JohnWiley&SonsInc.New York, (2002).

5. Pelczar, MJ Chan ECS and Krieg NR, Microbiology McGraw-Hill.

6. Willey,Sherwood, Woolverton. Prescott,Harley, and Klein’s Microbiology McGraw-Hill publication
RECOMMENDED READINGS:

1. Tortora,Funke,Case. Microbiology.Pearson Benjamin Cummings.

2. JACQUELYN G. BLACK. Microbiology Principles and explorations. JOHN WILEY & SONS, INC.
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3. Madigan,Martinko, Bender,Buckley,Stahl.Brock Biology of Microorganisms. Pearson
4. Tom Besty,D.C Jim Koegh.Microbiology Demystified McGRAW-HILL
PRACTICALS

Isolation and identification of bacteria by phenotypic and biochemical tests.
Enrichment and isolation of members of Rhodospirillaceae: analysis of photopigments.
Induction of f-galactosidase gene in E. coli.

Staining techniques.

Growth curve analysis.

Media preparation, sterilization, inoculation and incubation methods.

Microbiological studies of air, water and soil.

Evaluation of antimicrobial chemical agents by log reduction method

Effect of following on the growth of microbes-

(a) Temperature, (b) Aeration, (c) pH, (d) Salts, (e) Nutrients.

Quantitative tests for Carbohydrates, fats, proteins, chlorophyll, Nucleic acids
Isolation of carbohydrates, proteins and fats.

Chromatographic separation methods for pigments and amino acids.

Study of Enzyme kinetics

Preparation of biologically important buffers

Protein purification using various column chromatography, SDS-PAGE and NATIVE PAGE analysis.
Identification and screening of autotrophic mutants of E. coli by replica plating

PCR amplification of DNA

Electrophoresis of DNA/RNA/Protein.

Isolation of DNA/RNA from plant, animal cell, bacteria.

Transformation and Conjugation in Bacteria

Restriction digestion, ligation of DNA and cloning in bacteria

Randomly Amplified Polymorphic DNA (RAPD) analysis in bacteria

16SrDNA gene amplification analysis for sequencing

Semester 2
Marking Scheme for External Exam

Theory Papers Duration Max. Marks
FS-MIC-CC-201 3 Hrs. 40
FS-MIC-CC -202 3 Hrs. 40
FS-MIC-CC-203 3 Hrs. 40
FS-MIC-CC -204 3 Hrs. 40
Combined Practical 1 Day (6Hrs) 75

FS-MIC-CC--201: Virology
Course Objectives:
The objectives of this course are to provide basic understanding of the nature of human and plant viruses (including
phages), viral classification, cultivation of viruses and viral diseases.
Course Level Learning Outcomes:
Upon successful completion of the course, students will have the knowledge and skills to:

CO1 Learn and explain the nature, structure, general properties and importance of different animal
and plant DNA and RNA viruses. They will also learn various physical and chemical
methods to assay viruses.

CO2 The students will know about viral transmission, salient features of viral nucleic acids,
replication and several diseases caused by viruses.

CO3 Students will be acquainted with the bacteriophage structural organization, lytic and
lysogenic cycles and its molecular mechanisms as well as bacteriophage typing.
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CO4 Through this course students will know the methods used in studying viruses, discern the
replication strategies of representative viruses from the seven Baltimore classes.

COs The students will comprehend the intricate interaction between viruses and host cells and will
understand the interactions between viruses and the host immune system.

CO6 Students will be acquainted with the terms oncogenes and tumor suppressor genes, and how
tumor viruses interact with these products and their intersecting pathways and cause
oncogenesis.

CO7 Students will be able to define and explain vaccine strategies and mechanisms of antiviral
drugs.

Course Description

UNIT-I
Virology: Brief outline on discovery of viruses, Classification and nomenclature of viruses: distinctive properties
and ultrastructure of viruses; DNA and RNA viruses, Replication of different groups of viruses; Cultivation of
viruses in embryonated eggs, experimental animals and cell cultures.

UNIT-II
Assay of viruses: physical and chemical methods (Protein, nucleic acid, radioactivity, electron microscopy),
Infectivity assay (plaque method, end point method). Bacteriophage structural organization; Lytic and lysogenic
cycles (molecular mechanisms), bacteriophage typing and its application in bacterial genetics; brief details on M13,
T, Lamda and P1 phage.

UNIT-III
Classifications and nomenclature of plant viruses; brief details of plant viruses like TMV, Cauliflower Mosaic Virus
and Potato virus X; transmission of plant viruses.
Classification and nomenclature of animal and human viruses.Brief details of RNA viruses Picorna, OrthoMyxo,
Paramyxo, Toga viruses, Rhabdo, Rota, HIV, Corona and Oncogenic Viruses; DNA viruses; Pox, Herpes, Adeno
SV40; Hepatitis viruses, viral vaccines.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:

1. Principles of Virology: Molecular Biology, Pathogenesis and Control of Animal Viruses by S.J. Flint, L.W.
Enquist, V.R. Racaniello, and A.M. Skalka 2nd edition, ASM Press, Washington, DC, 2004.

2. Introduction to Modern Virology EPZ by Nigel Dimmock, Andrew Easton and Keith Leppard, 5™edition,
Blackwell Publishing, 2005.

3. Human virology by Collier, L H (Leslie Harold), Kellam, Paul; Oxford, J S (John Sidney). 4th ed., Oxford :

Oxford University Press, 2011.
RECOMMENDED READINGS:
1. Basic Virology by Edward K. Wanger, Martinez Hewiett, David Bloom and David Camerini, 3rd edition,
Blackwell Publishing, 2007.
2. Principles of Molecular Virology by Alan J. Cann, 3rd edition, Elsevier Academic Press, 2001.
3. Plant Virology by Roger Hull, 4th edition, Academic press, 2002.
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FS-MIC-CC-202: Bioinstrumentation
Course Objectives:
To introduce the learner to the basic concept of qualitative and quantitative analysis of various biological samples.
Students would be taught about the biophysical and biochemical techniques currently available to investigate the
structure and function of the biological macromolecules. Learner would be made aware about the various separation
techniques and its instrumentation, principles behind each technique, make them familiar with various methods of
analysing the output data and to build a strong foundation in the area of microbiology.
Course Learning Outcomes:
Upon successful completion of the course, the student will able to:

COl1 carry out the analysis of cellular structure using different type of microscopies.
CO2 describe the techniques of vertical electrophoresis under native and SDS conditions.
CO3 describe the techniques of horizontal electrophoresis.
CO4 design a multi-step purification protocol to carry out spectroscopy.
CO5 understand and correctly interpret various chromatographic techniques.
CO6 understand the process of separation through centrifugation.
CO7 perform different immunological and serological testing’s

Course Description

UNIT-I

Microscopy: Principles and use of light microscope, bright-field, dark-field, phase-contrast, fluorescent, electron
microscopy (SEM, TEM), confocal microscopy and scanning probe microscopy. Specimen preparation for light
microscopy and electron microscopy, staining of specific structures, fixatives and dyes, principle and uses of simple
staining and differential staining. Principle and working of instruments used for sterilization.

UNIT-II
Electrophoresis: zonal techniques, supporting medium, vertical, submarine, gradient and two dimensional
electrophoresis. Isoelectric focusing. Spectroscopy: Beer-Lambert relationship, components of a spectrophotometer,
type of detectors; UV-Vis spectrophotometry, atomic absorption spectroscopy. Applications of spectroscopy.

UNIT-III
Chromatography: Adsorption Chromatography, liquid Chromatography, Gas- liquid Chromatography, Ion exchange
Chromatography, Affinity Chromatography, GC-MS, HPLC.
pH meter, Centrifugation: Basic principle, working and application of analytical and preparative centrifuges,
Differential, density gradient, zonal and isopycnic.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READING:

1. Principles and Techniques of Biochemistry and Molecular Biology. (6"Edition) by Wilson K. & Walker J.
Cambridge University Press. 2008.

2. Biochemistry (6th edition) by Berg J. M., Tymoczko J. L. &Stryer, L. W.H. Freeman and Company, New York;
2007.

3. Foundations in Microbiology (6th edition) by Talaro K. P. &Talaro A. McGraw-Hill College,

Dimensi;2006.

4. Analysis of Biological Molecules: An Introduction to Principles, Instrumentation and Techniques, by Potter G.
W. H. & Potter G. W. Kluwer Academic Publishers; 1995.

5. Prescott/Harley/Klein's Microbiology by Willey J., Sherwood L. and Woolverton C. McGraw Hill; 2007.

RECOMMENDED READING:

1. “Dynamics of Water and Ions near DNA: Perspective from Time[JResolved Fluorescence Stokes Shift
Experiments and Molecular Dynamics Simulation” Him Shweta, Nibedita Pal, Moirangthem Kiran Singh, Sachin
Dev Verma and Sobhan Sen* Book Chapter in Reviews in Fluorescence 2017, Springer (DOI:
https://doi.org/10.1007/978 [131030101569L15).
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2. “New Family of Fluorescent Probes for Characterizing Depth1Dependent Static and Dynamic Properties of
Lipid/Water Interfaces” Moirangthem Kiran Singh, Him Shweta and Sobhan Sen* Book Chapter in Analysis of
Membrane Lipids 2020, Springer (DOI: https://doi.org/10.1007/978 111071610631 [15_10
FS-MIC-CC-203: Eukaryotic Microbiology
Course Objectives:
This course deals with detailed general characteristics, life cycle and important agricultural and biotechnological
applications of important Fungi, Yeats, Algae and Protozoa.
Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

CO1 The students will gain knowledge about general characteristics and life cycle of important
fungi such as Dictyostelium, Rhizopus, Saccharomyces, Candida, Trichoderma, Penicillium,
Gliocladium etc.

COo2 The students will gain knowledge about Fungal endophytes of tropical plants and their
applications.
Co3 The students will gain knowledge about Agriculturally important toxigenic fungi, their

biodiversity, and application of toxigenic fungi in sustainable agriculture.

CO4 The students will gain knowledge about Mycorrhizal fungi: their diversity and importance in
agriculture and plant growth in general, and recent advances in the field of mycorrhiza.

COs The students will know various biotechnological applications of yeasts.

CO6 The students will understand General Characteristics and Life Cycle of important Algae such
as Volvox, Chlamydomonas, Sargassum, Fucus, Gracileria and Gelidium.

Cco7 The students will know various biotechnological applications of algae.

COo8 The students will know the general characteristics and life cycle of various important
Protozoa such as Entamoeba, Trypanosoma, Plasmodium, and Coccidia.

Course Description
UNIT-1
General Characteristics and Life Cycle of important Fungi- Dictyostelium, Rhizopus, Saccharomyces, Candida,
Trichoderma, Penicillium, Gliocladium, Fusarium, Helminthosporium, Alternaria, Albugo. Fungal endophytes of
tropical plants and their applications: Endophytic fungi, colonization and adaptation of endophytes. Agriculturally
important toxigenic fungi: Biodiversity, toxigenic fungi in sustainable agriculture with special emphasis on
biopesticides.

UNIT-II
Mycorrhizal fungi: Diversity of endo- and ectomycorrhizal fungi. Biology of arbuscular mycorrhizal fungi:
signaling, penetration and colonization inside roots, culturing and benefits, recent advances in the field of
mycorrhiza. Biotechnological applications of yeasts: Yeasts as producers of bioactive molecules such as pigments,
lipids, organic acids and EPS, yeasts as probiotics, yeasts in bioremediation, yeasts in alcoholic fermentations.
UNIT-III
General Characteristics and Life Cycle of important Algae- Volvox and Chlamydomonas, Sargassum and Fucus,
Gracileria and Gelidium. Algal diversity from morphology to molecules: Importance of algae in production of algal
pigments, biofuels, hydrogen production, important bioactive molecules, role of algae in sustainable environment.
Important Protozoa- Entamoeba, Trypanosoma, Plasmodium, Coccidia.

Scheme of Examination
Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
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Minimum Passing Marks: 13

External
The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:
1. Fundamentals of the fungi by Elizabeth Moore, Fourth edition, Benjamin Cummings; Landecker;1996.
2. Mycotechnology: Present status and future prospects. Edited by MahendraRai.l.LK., International Publishing
House Pvt. Ltd.; 2007.
3. The Yeast Handbook: Biodiversity and Ecophysiology of yeasts by Carlos A. Rosa and Gabor Peter. Springer-
Verlag Berlin Heidelberg; 2006.
4. Algae: Anatomy, Biochemistry and Biotechnology by Laura Barsanti and Paolo Gualtieri. Taylor and Francis
Group, LLC; 2006.
5. Prescott. Microbiology 14. Joklik W.K., Zinssers. Microbiology. Mc Graw Hill.
RECOMMENDED READINGS:
. Burnett J.H. Fundamentals of Mycology. Edwar Arnold, Crane Russak.
. Charlie M. and Watkinson S.C. The Fungi. Academic Press.
. Moore E. Landeekeer. The Fundamentals of Fungi. Prentice Hall.
. Venkataraman G.S., Goyal S.K., Kaushik, B.D. and Rouchoudhary, P. Algae-Form and Function.
. Alexopolous C.J. and Mims C.W. 1979. Introduction to Mycology (3/e). Wiley Eastern, New Delhi.
. Kotpal R.L. Protozoa.
. Mehrotra RS and Aneja KR 1990. An introduction to Mycology. New Age Int Pub.
. E. Moore & Lendecker Fundamentals of the fungi
. LK. Ross Biology of the fungi
10. Alan T. Bull. Microbial Diversity and Bioprospecting. ASM press. Washington, D.C.
11. Stanier RY, Ingraham J.L., Wheelis M.L., Painter P.R. 1999. General Microbiology. MacMillan Education Ltd.,
London.
12. Schlegel. General Microbiology. Cambridge University Press, Cambridge.
FS-MIC-CC-204: Industrial and Food Microbiology
Course Objective:
This course elaborates on various processes and instruments used in Industrial and food Microbiology. It deals with
different type of industrially important microorganisms their growth and preservation methods and their application
in different processes related to industrial and food microbiology.
Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

O 001N N K Wi —

CO1 Comprehend the theoretical and practical understanding of industrial microbiology

CO2 Know how to screen and isolate microorganisms of industrial importance from the
environment

Co3 Know about design of bioreactors and factors affecting their growth and production.

CO4 Understand the rationale in medium formulation & design for microbial fermentation,

sterilization of instrument medium and air.

COs Appreciate the different types of fermentation processes

CO6 Identify techniques applicable for Improvement of microorganisms based on known
biochemical pathways and regulatory mechanisms
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Cco7 Comprehend the techniques and the underlying principles used in downstream processing.

COo8 Understand the role of microorganisms in food spoilage and preservation.

Course Description

UNIT-I
Introduction to fermentation processes, history of fermentation process.
Bioreactors: Design and components- vessel materials, baffles, impellers, inoculation and sampling devices,
biosensors etc., biohazard and containment. Types of bioreactors: airlift, fluidized bed, micro carrier, photo
bioreactor, stirred bioreactor. Immobilization of cells and its industrial application (Pharmaceutical, food and
chemical industries).

UNIT-II
Isolation, selection, screening, preservation and maintenance of industrially important microorganisms.
Formulation of fermentation media: energy source, water, nitrogen source, minerals, chelators, growth factors,
buffers, precursors, inhibitors and antifoam agents, Optimization of media. Media and air sterilization. Types of
fermentation processes with Growth kinetics: Batch, continuous and fed batch. Downstream processing: foam
separation, cell disruption, industrial scale centrifugation, liquid-liquid extraction, solvent recovery,
chromatography, two phase aqueous extraction, drying and crystallization.

UNIT-III
Production process for Yeast (Bakers, food and fodder), Single cell protein (SCP), Single cell and Single cell oil
(SCO), lactic acid, Beer, Wine, Whisky, Sauerkraut, Bread, amylases and proteases, penicillin, streptomycin,
Riboflavin, Production of non-microbial product through GEMs: insulin, cell growth factors, tissue plasminogen
activator. Bioplastic (PHB, PHA), Steroid transformation. Production of bioinsecticides. Vaccine types: live,
attenuated and recombinant and their production.
Parameters Affecting Microbial Growth in Foods: Intrinsic, Extrinsic. Food Preservation & Principles of Quality
Control: Chemicals, antibiotics, Radiation, Low and high temperature, High-Pressure Processing. Aseptic
Packaging, Microbiological quality standards of food, FDA, HACCP, ISI.
Microbial Food Spoilage and Food borne diseases: Staphylococcal, E. coli, Salmonellosis, shigellosis. Mycotoxins,
Aflatoxins, and viruses.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:

1. Biotechnology: A Text Book of Industrial Microbiology by W. Crueger & A. Crueger, Panima Publishing
Corporation, New Delhi/Bangalore, 2000.

2. Principles of Fermentation Technology by P.F. Stanbury, W. Whitaker &S.J. Hall, Aditya Books (P) Ltd., New
Delhi, 1997.

3. Modern Industrial Microbiology & Biotechnology by N. Okafer, Scientific Publishers, Enfield, USA.,2007.

4. Fermentation Microbiology and Biotechnology by El Mansi & Bryce, Taylor & Francis, London, Philadelphia,
1999.

5. Fermentation Biotechnology by O.P. Ward, Open University Press, Milton Keynes, U.K., 1989

6. Industrial Microbiology: An Introduction by Waites, Morgan, Rockey& Highton, Blackwell Science, 2001.

7. Biochemical Engineering and Biotechnology by B. Atkinson & F. Mavituna , The Nature Press, 1982

8. Microbial Biotechnology: Fundamentals of Applied Microbiology by Glazer & Nikaido , W.H. Freeman and Co.,
New York, 1995.

9. Modern Food Microbiology, 4th edition by J.M. Jay, Springer, 2006.

10. Fundamental Food Microbiology, 3rd edition by B. Ray., CRC press, 2006.

11. Food Microbiology: Fundamentals and Frontiers, 2nd edition by Michael P. Doyle, Larry R. Beuchat, Thomas J.
Montville, ASM press, 2001.
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12. Food Microbiology by M.R. Adams & M.O. Moss., Royal Society of Chemistry, 2000.
13. Food Microbiology by M.R. Adams, Royal Society of Chemistry, 2008.
RECOMMENDED READINGS:
1.  Modern Industrial Microbiology & Biotechnology by N. Okafer, Scientific Publishers, Enfield, USA., 2007.
2. Fermentation Microbiology and Biotechnology by El Mansi & Bryce, Taylor & Francis, London, Philadelphia,
1999.
Fermentation Biotechnology by O.P. Ward, Open University Press, Milton Keynes, U.K., 1989
Industrial Microbiology: An Introduction by Waites, Morgan, Rockey & Highton, Blackwell Science, 2001.
Biology of Industrial Microorganisms A.L. Duncun
Microbial Biotechnology A. N. Glazer and H. Nikaido
Molecular Industrial Mycology Leong & Berka
Manual of Industrial Microbiology and Biotechnology, Demain & Davies, 2nd ed.
Microbial Biotechnology A. N. Glazer and H. Nikaido
0. Biotechnology An Introduction Susan R. Barnum 22. Topics in Enzyme & Fermentation Biotechnology
Volumes by Wisemen
PRACTICALS
Mounting and staining of fungal specimens, microscopic examination of bacteria, fungi, protozoa and nematodes
Chick embryo inoculation for viruses.
Estimation of infectivity titre of a virus sample using Plaque assay.
Production of purified virus stock and its quantification.
Study of virus infected plant material.
Isolation of Probiotic bacteria from milk and curd
Study of dimorphism in yeast
Testing of milk by MBRT.
Isolation and cultivation of fungi and protozoa.
Microbial examination of food and milk
Sample collection and biomass determination for small scale fermentation
To determine the specific growth rate and generation time of a bacterium during submerged fermentations.
To determine R: S ratio of bacteria by CFU counts.
To determine phenol coefficient
To determine Thermal death time and thermal death point.
To check the calibration of spectrophotometer
To check and verify Lambert- Beer Law
To find out the A-max (absorption spectra) of K,Cr,0;, CuSO,, proteins and nucleic acids.
To grow yeast and fungus in artificial medium and to calculate the yield and productivity of biomass produced.
To make wine from different juices by fermentation.
To demonstrate production of sauerkraut and cheese.
To investigate heavy metals/pesticides etc. in the given food and water sample.
FS-MIC-CF-200: National and Human Values
Objectives:
To inculcate national and human values in the Students.
To enable the students imbibe the Indian cultural ethos.
To inculcate the spirit of Patriotism so that the Students develop a sense of strong bond with the nation.
To enable the Students grow into a citizen possessing civic sense.
Course Outcomes:
(i)  On the completion of the course the students shall be able to
(ii)  Attain the civic skills enabling him/her to become a well-behaved citizen of the country.
(iii)) Imbibe and spread the feelings of devotion and dedication.
Course Description:
Unit-I
1. NCC - Introduction, Aims, NCC Flag, NCC Song, NCC Administration, Raising of NCC in
Schools/Colleges, NCC: Rank, Honours and Awards, NCC Training, NCC Camps, NCC Examinations,
Incentive and Scholarship for Cadets.
2. Importance of Discipline in life, Aims and Merits of Discipline, Problems related to Indiscipline and
Solutions.
3. Dirill — Definition, Principles of Drill, Bad habits in drill, Words of Command, Drill Movements, Arms
Drill, Squad Drill, Guard of Honour, Ceremonial Drill, Guard Mounting.
4. Contribution of NCC in Nation Building.

S0 XN kW

b S

27




Unit-11

1. Armed Forces — Control Command, Organization of Armed Forces, Weapons of Army, Navy and Air
Force, Training institutes, Honours and Awards, Recipients of Param Veer Chakra, Badges of Ranks.

2. Commission in Armed Forces — Recruitment in Armed Forces, Commission in Technical, Non-Technical
and Territorial Forces.

3. Weapon Training — 0.22 Rifle, 7.62 Rifle, 7.62 SLR (Self Loading Rifle), 5.56 MM L.N.S.A.S. Rifle,
L.M.G. (Light Machine Gun), Stan Machine Carbine, 2” Mortar, Grenade, Pistol, Various types of
Firing, Range Procedure and Range Drill.

4. Military History and Geography, Field Craft, Field Engineering, Battle Craft.

Unit-IIT
1. Obstacle Training. Adventure Training, Self Defence, Physical Posture Training.
2. Social Service, Disaster Management, Health and Hygiene, First Aid.
3. Leadership, Personality Development, Decision Making, Motivation, Duty and Discipline, Morale.
Unit-IV
1. Value system — The role of culture and civilization-Holistic living
2. Balancing the outer and inner — Body, Mind and Intellectual level- Duties and responsibilities
3. Salient values for life- Truth, commitment, honesty and integrity, forgiveness and love, empathy
and ability to sacrifice, care, unity , and inclusiveness
4.  Self-esteem and self confidence
punctuality — Time, task and resource management ,Team work
Positive and creative thinking.

AR

Unit-V
Universal Declaration of Human Rights
Human Rights violations
National Integration — Peace and non-violence (in context of Gandhi, Vivekanad)
Social Values and Welfare of the citizen
The role of media in value building
Fundamental Duties
Environment and Ecological balance — interdependence of all beings — living and non-living.
Assessment and Evaluation:

The Students shall be assessed and evaluated as per the schedule given below —

1. Project Report / Case Study (in 5000-7000 words) — 75%

2. Viva-voce -25%
The topics for the Project Report / Case Study shall be allotted by the Nodal Department (decided jointly with NSS
wing under the supervision or IQAC) in consultation with the Department concerned. The Candidate shall submit
the Report by the date fixed for the said purpose. It shall then be followed by a Viva-voce Examination. The whole
evaluation shall be done by the Departmental Internal Faculty in consultation with the Nodal Department. It is a
non-creditable Paper. The Student will have to score simply a qualifying score/grade as specified in the CBCS
rules.

Nk Wb =

The candidate will have to qualify the paper by the time He / She qualifies for the Programme. He/She can
avail maximum 3 chances along with the Semester Examinations.
Books Recommended:
Hand Book of NCC : Major R C Mishra & Sanjay Kumar Mishra
National Security: K. Subramanyam
ASEAN Security: Air Comdr. Jasjit Singh
Indian Political System, Dr . Pukhraj Jain & Dr. Kuldeep Fadiya
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12. TSERY T&TT o GI&T: 31, T, &, TR, ArSeT ufsererd, Sreier
13. NCERT, Education in Values, New Delhi, 1992.
14. M.G.Chitakra: Education and Human Values, A.P.H. Publishing Corporation, New Delhi,2003.
15. Chakravarthy, S.K.: Values and ethics for Organizations: Theory and Practice, Oxford University Press, New
Delhi, 1999.
16. Satchidananda, M.K.: Ethics, Education, Indian Unity and Culture, Ajantha Publications,Delhi, 1991.
17. Das, M.S. & Gupta, V.K.: Social Values among Young adults: A changing Scenario, M.D.Publications, New
Delhi, 1995.
18. Bandiste, D.D.: Humanist Values: A Source Book, B.R. Publishing Corporation, Delhi,1999.
19. Ruhela, S.P. : Human Values and education, Sterling Publications, New Delhi, 1986.
20. Kaul, G.N.: Values and Education in Independent Indian, Associated Publishers, Mumbai, 1975.
21. Swami Budhananda (1983) How to Build Character A Primer : Ramakrishna Mission, NewDelhi.
22. A Cultural Heritage of India (4 Vols.), Bharatiya Vidya Bhavan, Bombay. (SelectedChapters only) For Life,
For the future : Reserves and Remains —-UNESCO Publication.
23. Values, A Vedanta Kesari Presentation, Sri Ramakrishna Math, Chennai, 1996.
24. Swami Vivekananda, Youth and Modern India, Ramakrishna Mission, Chennai.
25. Swami Vivekananda, Call to the Youth for Nation Building, Advaita Ashrama, Calcutta.
26. Awakening Indians to India, Chinmayananda Mission, 2003.
MASTER OF SCIENCE IN MICROBIOLOGY
Semester 3
Marking Scheme for External Exam

Theory Papers Duration Max. Marks
FS-MIC-CC-301 3 Hrs. 40
FS-MIC-CC-302 3 Hrs. 40
FS-MIC-CE-303(A)

OR 3 Hrs. 40

FS-MIC-CE-303(B)
FS-MIC-OE-304(A)

OR 3Hrs. 40
FS-MIC-OE-304(B)
Combined Practical 1 Day (6Hrs) 75
Academic/Industrial Tour 1-5 Days 00

FS-MIC-CC-301: Immunology
Course Objectives:
The objective of this course is to provide a detailed overview of immune system to the learners. The learner will
understand structure, organization and functions of various components of the immune system like antigen,
antibody, organs, MHC, cytokines and others in the defence system of the body. It would also make them
understand the concepts of innate and adaptive immunity, immune diversity and specificity, autoimmunity,
hypersensitivity, transplantation and others.
Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

CO1 describe the fundamental bases of immune system and immune response
CO2 explain about the importance of innate immunity and acquired immunity
CO3 describe the structure and organization of various components of the immune system
CO4 describe the genetic basis for the expression of immune cell receptors and generation of
immunological diversity, complement system
CO5 understand the operation and the mechanisms which underlie the immune response
CO6 explain knowledge of various diseased conditions generated due to interplay of immune system
components.
CO7 perform different immunological and serological testing’s
Course Description
UNIT-1

Historical background: Humoral and Cellular components of the immune system. Innate Immunity: Skin & mucosal
surface, Physiological Barriers, Phagocytic barriers, Inflammation, Adaptic immunity. Cells and Organs of Immune
System. Antigens: Structure, properties, types, epitopes, haptens. Inmunogens, Adjuvants.
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UNIT-1I
Antibodies: Structure, function and diversity, antibody mediated functions, classes and biological activities.
Monoclonal antibodies. Antigen-Antibody Interaction. Major Histocompatibility Complex- structure, functionsand
genes. Cytokinesis (Properties, receptors, antagonism & secretion). The complement system (functions, components,
activation, regulation and deficiencies). Cell mediated effecter responses: Cytotoxic T-cells, natural killer cells,
antibody-dependent cell-mediated cytotoxicity.

UNIT-III
Hypersensitive reactions (Type LILIII and delayed type (DTH). Immune response to infectious diseases: viral,
bacterial and protozon. Vaccines.Immuno-deficiencies.
Transplantation; Graft rejection, mechanism and prevention, HLA and disease.
Autoimmunity; Organ specific and systemic,Autoantibodies, experimental models

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:
1. Kuby Immunology by Kindt TJ, Goldsby RA, Osborne BA, Kuby J: 6th edition. New York. WHFreeman; 2006.
2. Cellular and Molecular Immunology by Abbas AK, Lichtman AH, Pillai S: Saunders Elsevier;
2007.
3. Immunobiology: The immune system in health and disease by JanewayCA,TraversP,Walport M,Shlomchik M1J:
6th edition. New York. Garland Science Publishing; 2005.
4. Medical Microbiology and Immunology by Levinson W, Jawetz E: Lange publication; 2001.
5. Fundamental Immunology by Paul WE: 4th edition. New York. Raven Press; 2000.
6. Roitt’s Essential Immunology by Delves PJ, Martin SJ, Burton DR, Roitt IM; 11th
edition. Blackwell Publishing/Oxford Univ. Press; 2006.
RECOMMENDED READINGS:
Clark W.R. 1991. The experimental foundations of modern immunology. John Wiley
Mackie & McCartney. Medical Microbiology. 14/e.
Bailey & Scott's Diagnostic Microbiology.
Franklin TJ, Snow GA. 1981.Biochemistry of antimicrobial action. Chapman & Hall, New York.
Roitt IM. 1995. Essential Immunology. Blackwell Sci. Oxford.
Roth J.A. 1985. Virulence mechanisms of bacterial pathogens. American Society for Microbiology.
Washington D.C.

7. Smith CGC. 1976. Epidemiology and infections. Medowfief Press Ltd. Shildon, England.

8. Stiem F. 1980. Immunological disorders in infants and children. W.B. Saunders & Co. Philadelphia. Page
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9. Todd IR. 1990. Lecture notes in immunology. Blackwell Sci. Pub. Oxford.

10. Roitt IM, Brostoff and Male 1995. Immunology 4/e Gower Medical Pub Co..

11. Kuby J 1994. Immunology. 2/e. W.H. Freeman and Co., New York.

FS-MIC-CC-302: Soil and Agricultural Microbiology
Course Objective

This course elaborates on soil, its types, formation and its characteristics. It describes and discusses the role of
microorganisms in nutrient re-cycling, microorganisms associated with different parts of the plants and their role in
plant health and diseases.

AR e

Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

Cco1 Appreciate the diversity of microorganism and microbial communities inhabiting soil.
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COo2 Learn the occurrence, abundance and distribution of microorganism on various surfaces of
plants also learn different methods for their detection and characterization.

CO3 Competently explain various aspects of agriculture microbiology and to become familiar with
current research in soil and agricultural microbiology.

CO4 Understand various biogeochemical cycles — Carbon, Nitrogen, Phosphorus cycles etc. and
microbes involved.

COs Understand various plant microbes interactions especially rhizosphere, phyllosphere and
mycorrhizae and their applications especially the biofertilizers and their production
techniques

CO6 Understand the role of microorganisms in promoting plant growth and their protection from
pathogens.

Cco7 Understand the role of microorganisms in causing different plant diseases and their cure.

CO8 Learning the application of microorganism as biopesticides and their mass production
techniques.

Course Description
UNIT-1
Soils: Origin and evolution, soil profiles. Major physiochemical and biological characteristics. Soil microflora:
distribution and contribution to ecosystem.
Biogeochemical cycles: Carbon cycle, Nitrogen Cycle, Phosphorus cycle, Sulphur cycle, Iron and Manganese cycle.
Bioleaching and biomining. Agricultural and urban waste compost, vermicompost, mushroom compost, silage,
methane production, biogas plants. Microbiology of Rhizospheres, phyllosphere and spermosphere,
.UNIT-II
Plant Diseases: Physiology of parasitism, mechanism of disease resistance, host parasite relationship.
Symptomatology and control measure of various diseases.
Viral diseases: TMV, Yellow vein mosaic of Bhindi, and Papaya leaf curl.
Bacterial diseases: Citrus canker, Crown gall
Fungal diseases: Green ear of bajra, Wheat rusts and Loose and Covered smuts.
Mycoplasmal diseases: Witches broom of potato, Stripe disease of sugarcane
UNIT-III
Biofertilizers: Production technology, standards, storage and application methods for Rhizobium, Azotobacter,
Azospirillium, Cyanobacteria, Azolla. Biological nitrogen fixation - nitrogenase enzyme - nif genes; symbiotic
nitrogen fixation - (Rhizobium, Frankia)- non-symbiotic microbes- Azotobacter- Azospirillium PSM, Cellulolytes,
VAM and PGPR. Microbial pesticides: biology and chemistry of the biocidal component, mode of action, effect on
target organisms, production technology. Microbial insecticides; advantages of microbial insecticides, limitations-
Mass production techniques; fermentation, formulation of insecticides, carrier materials quality control etc.
Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
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REQUIRED READINGS:

1. Plant Pathology by Agrios G. N. Academic Press, San Diego;1997.

2. The Nature and practice of Biological Control of Plant Pathogens by Cook R. J. & Baker K. F.; 1983.
3. Amereca Phytopathological Society Press, St. Paul, MN.

4. Environmental Biotechnology by Forster C. F. & John D.A. Ellis Horwood Ltd. Publication;2000.

5. A Manual of Environmental Microbiology by Christon J. H. ASM Publications;2001.

6. Soil Microbiology by Rao, N.S.S. Oxford & IBH Publishing Co., New Delhi;1999.

RECOMMENDED READINGS:
1. Erneasst WC 1982. The environment of the deep sea. Vol.I J.G. Morin Rubey.
Norris JR and Pettipher GL 1987. Essays in agricultural and food microbiology. John Wiley & Sons,
Singapore.
3. Burges A and Raw F 1967. Soil Biology. Academic Press, London.
4. Vanghan D and Malcolm RE. 1985. Soil Organic Matter and Biological Activity. Martinus Nighoff W.
Junk Pub.
5. Buckman H. and Brady N.C. The nature and properties of soil. Eurasis Pub. House (P.) Ltd. New Delhi.
FS-MIC-CE-303(A): Medical Microbiology
Course objectives:
The course objectives are to impart knowledge on infectious disease epidemiology and outbreaks. It deals with the
knowledge of pathogenic microorganisms (viruses, bacteria, fungi), their characterization, pathogenesis, control and
treatment.
Course Level Learning Outcomes:
Upon successful completion of the course, students will have the knowledge and skills to:

CO1 Understand and explain the various stages of infectious diseases, describe various modes by
which infections spread in community, describe various methods that can be adopted to
control spread of infection in community, understand and explain various hospital borne, air
borne and water-borne diseases

CO2 By the end of this course, the students will be able to safeguard themselves and society and
can work in diagnostics laboratories and hospitals. They will be able to classify and
characterize diseases causing organisms like bacterial, fungal, viral etc.

CO3 Through this course students will learn the role of pathogenic bacteria in human disease with
respect to infections of the respiratory tract, gastrointestinal tract, urinary tract, skin and soft
tissue.

CO4 They will acquire a clear understanding about host pathogen interaction, normal microflora in

the human body and different sample collection and analysis.

COs Students will be able to understand the pathogenesis, epidemiology of diseases and their
causative agents. They also learn about the diagnosis of various microbial diseases.

CO6 Through this course the students will also learn about the antimicrobial agents, their
characteristics, mode of action etc.

Cco7 The student at the end of the course will be able to gain knowledge about vaccination,
screening of various diseases.
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Course Description
UNIT-I
Early discovery of pathogenic microorganisms. Pathogenicity and virulence; Quantitative measures of virulence:
minimal lethal dose (MLD), LD 50 , ID 50, TCID 50. Normal microbial flora of the human body; role of the
resident flora. Nosocomial infection, common types of hospital infections and their diagnosis and control, Molecular
diagnosis of diseases: basic principles and techniques involving nucleic acid in relation to laboratory evaluation of
disease.
UNIT-II
Important diseases of human beings (short description of causal agent, pathogenesis, diagnosis and treatment)
Bacterial diseases: Typhoid, Syphilis, Cholera, Gonorrhoeae, Tuberculosis, Diphtheria, Tetanus, Plague, Botulism,
Meningitis, Pneumonia, Enteritis.
Viral diseases: Influenza, Herpes, AIDS, Rabies, SARS, Human Pox, Yellow fever, Mumps and Measles.
Fungal diseases: Ringworm, Toxoplasmosis.
Important bacterial (Anthrax, Black quarter, Tuberculosis, Brucellosis) and viral (Foot and mouth disease,
Rinderpest, Cowpox, Rabies) diseases of domestic animals, their causal agents, epidemiology, pathogenesis,
diagnosis, vaccine and treatment).
UNIT-III
Antimicrobial therapy; Antibiotics and their classification, mode of action, Antimicrobial resistance: Multidrug
efflux pumps, X- MDR M. tuberculosis, Methicillin-resistant S. aureus (MRSA), various methods of drug
susceptibility testing. Brief account on available vaccines and schedules. Coordinated regulation of virulence genes,
two component signal transduction systems, secretion systems, biofilms and quorum sensing.
Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:
1. Jawetz, Melnick, & Adelberg's Medical Microbiology by Brooks GF, Butel JS, Morse SA, Melnick JL,Jawetz E,
Adelberg EA . 23rd edition. Lange Publication. 2004.
2. Cellular Microbiology by Cossart P, Boquet P, Normark S, Rappuoli R eds. 2nd edition. American Societyfor
Microbiology Press. 2005.
3. Bacterial Pathogenesis: A molecular approach by Salyers AA and Whitt DD eds. American Society
forMicrobiology Press, Washington, DC USA. 2002.
4. Pathogenomics: Genome analysis of pathogenic microbes by Hacker J and Dorbindt U. ed. Wiley-VCH.2006.
5. Molecular Microbiology: Diagnostic Principles and Practice by Persing DH, Tenover FC, Versalovic J,Tang Y,
Unger ER, Relman DA, White TJ eds. American Society for Microbiology Press, 2004.
6. Infectious Disease Epidemiology: Theory and Practice by Nelson KE, Williams CM,
Graham NMH eds. An Aspen Publication. 2001.
RECOMMENDED READINGS:

1. Morag C. and Timbury M.C. 1994. Medical virology. X/e. Churchill Livingstone, London.

2. Topley and Wilson 1995. Text book on Principles of Bacteriology, Virology and Immunology. Edward

Arnold, London
3. Mackie and McCartney. 1996. Medical Microbiology. Vol.1. Microbial Infection, Vol. 2. Practical Medical
Microbiology. Churchill Livingstone.
4. Shanson DC. Wright PSG1982. Microbiology in Clinical Practice.
FS-MIC-CC-303(B): Food and Dairy Microbiology
Course Objectives:

The students will be familiarized with the apparatus and equipment used in a microbiology laboratory, how to
maintain aseptic conditions in microbiological experiments. They will learn to prepare culture media, isolate and
culture bacteria and fungi and to extract nematodes. They will learn to study the general morphological features of
different microorganisms.
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Course Level Learning Outcomes:
Upon successful completion of the course, students will have the knowledge and skills to:

CO1 Are able to describe the role of microorganisms in the production of food, its spoilage,
including their role in homemade fermented foods.

Co2 Are able to understand different intrinsic and extrinsic factors responsible for food spoilage.

Co3 Are able to identify the role of microorganisms in the causation of the diseases and how to
protect against food-borne pathogens.

CO4 Developed experimental skills for testing the milk and different foods for the presence of
microorganisms

Course Description

UNIT-I
Dairy starter cultures, fermented dairy products: yogurt, acidophilus milk, kumiss, kefir, dahi and cheese, other
fermented foods: dosa, sauerkraut, soy sauce and tampeh, Probiotics: Health benefits, types of microorganisms used,
probiotic foods available in market. Utilization and disposal of dairy by-product — whey.

UNIT-II
Intrinsic and extrinsic factors that affect growth and survival of microbes in foods, natural flora and source of
contamination of foods in general. Principles, Spoilage of vegetables, fruits, meat, eggs, milk and butter, bread,
canned Foods. Principles of food preservation: temperature, canning, drying, irradiation, microwave processing and
aseptic packaging, chemical methods of food preservation: salt, sugar, organic acids, SO,, citrates, benzoates, nitrite
and nitrates etc.

UNIT-III
Food borne diseases (causative agents, foods involved, symptoms and preventive measures)- Food intoxications:
Staphylococcus aureus, Clostridium botulinum and mycotoxins; Food infections: Bacillus cereus, Vibrio
parahaemolyticus, Escherichia coli, Salmonellosis, Shigellosis, Yersinia enterocolitica, Listeria monocytogenes and
Campylobacter jejuni. Cultural and rapid detection methods of food borne pathogens in foods. Food sanitation and
control; HACCP, Indices of food sanitary quality and sanitizers.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:

1. Banwart, GJ. Basic Food Microbiology. CBS Publishers and Distributors, Delhi. (1989).

2. Hobbs BC and Roberts D. Food poisoning and Food Hygiene. Edward Arnold (A division of Hodder and

Stoughton) London.

3. Joshi. Biotechnology: Food Fermentation Microbiology, Biochemistry and Technology. Volume 2.

4. John Garbult. Essentials of Food Microbiology. Arnold International.

5. John C. Ayres. J. Orwin Mundt. William E. Sandinee. Microbiology of Foods. W.H. Freeman and Co.
RECOMMENDED READINGS:

1. Stanbury, PF., Principles of Fermentation Technology. Whittaker, A and Hall, S.J 2nd Edition. Pergamon
Press (1995).
Photis Papademas.Dairy Microbiology: A Practical Approach. CRC Press
Rao M.K..Food and Dairy Microbiology. Manglam Publishers
William Frazier. Food Microbiology. McGraw Hill Education
Jay, James M., Loessner, Martin J., Golden, David A. Modern Food Microbiology.Springer

wobk e
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FS-MIC-OE-304(A): Human Physiology
The main objective of this course is to enable a learner to get acquainted with the basic organization of the human
body and human physiology. The learner will be able to understand the relationship among various organs and organ
systems.
Course Learning Outcomes:
Upon successful completion of the course, the student will able to:

CO1 Understand the anatomy, physiology and functions of various cells and tissues, organization
of cellular system of the human body.

CO2 Understand the composition of blood, functioning of the circulatory, cardiovascular and
lymphatic system.

CO3 Explain the anatomy and physiology of gastrointestinal system.

CO4 Explain the structure and functioning of kidney, formation of urine

CO5 Explain the concept of communication in the body through nervous and endocrine system

CO6 Describe about the organs involved in the respiratory system and the mechanism of breathing.

CO7 Describe about the organs involved in the reproduction system and phages of reproduction.

Course Description

UNIT-I
BASIC CELL PHYSIOLOGY: Organization of the human body (cell, tissue, organ and organ system)Cell-
Introduction, Cell Organelles, Cell membrane, Movement of the substances and water through the cell membrane,
Bioelectric potentials
BLOOD, LYMPH AND CIRCULATORY SYSTEM-Functions of Blood, hematopoiesis,
erythropoiesis,granulocytes and agranulocytes,Macrophage system, Blood groups.Lymph and its role.
CIRCULATORY SYSTEM: Functional anatomy of the heart, Properties of cardiac muscles, Conducting system of
the heart, Pressure changes during cardiac cycles, Capillary circulation, Arterial and venous blood pressure.

UNIT-1I
GASTRO INTESTINAL SYSTEM(Digestive system): General structure of alimentary canal, Organs- Mouth,
Pharynx, Oesophagus, Stomach, Small intestine, Large Intestine, Rectum. Glands and their secretion - Salivary,
Liver, and Pancreas. Digestion of food.
RENAL PHYSIOLOGY- Structure of kidney- Nephrone, Bowman’s capsule, renal tubule, Bladder, Ureters,
urthera, Process of urine formation- glomerular filtrate, Reabsorption, mechanism of secretion, Concentrating and
diluting mechanism of urine, Dialysis
RESPIRATORY SYSTEM- Upper and lower respiratory system, Organs involved, Mechanism of breathing,
Regulation of respiration, Transport of gases, Hypoxia, Artificial ventilation.

UNIT III
REPRODUCTION SYSTEM: Organs (testis and ovary). Male primary and secondary reproductive organs - Testis,
Scrotum, vas deferens, seminal vesicles, prostate gland, Urethera, penis. Female primary and secondary reproductive
organs- Ovary, Fallopian tube, Uterus, Vagina. Phages of reproduction.
NERVOUS SYSTEM: Neurons, Central (brain and spinal cord) peripheral (somatic and Autonomic) system.
Physiology of nervous system.
ENDOCRINE GLANDS(Hypothalamus, Pituitary, Pineal, Thyroid, Parathyroid, Adrenal, Pancreas, Thymus,
Testes, Ovaries), their hormones and functions

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:

1. Guyton AC and Hall JE,Text book of medical physiology.

2. Human Physiology: An Integrated Approach, 6th Edition [Jby Dee Unglaub Silverthorn

3. JOHNSON, Leonard R, Essential Medical Physiology
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(9,

Nordin M and Frankel VH, Basic biomechanics of the musculoskeleton system, Lippincot, Williams and
Wilkins.

Human Biology and Health. Upper Saddle River, NJ: Pearson Prentice Hall. 1993. ISBN 0-13-981176-
Gray's anatomy: the anatomical basis of clinical practice. Editor-in-chief, Susan Standring (40th ed.).
London: Churchill Livingstone. 2008. ISBN 978-0-8089-2371-8.

RECOMMENDED READINGS:

Nk wh =

The course objectives are to provide knowledge and skills to understand the chemical properties of the
biomolecules, their functions and biomedical importance, basic understanding of diseases and their pathogenesis,

Atlas of Human Anatomy, Professional Edition, 7th Edition.
Ross & Wilson Anatomy and Physiology in Health and Illness, 13th Edition.
Clinical Anatomy: Applied Anatomy for Students and Junior Doctors, 14th Edition.
Gray’s Anatomy for Students, 4th Edition.
Anatomy: A Photographic Atlas, 8th North American Edition.
Marieb Human Anatomy & Physiology Standalone Book, 10th Edition.
Human Anatomy & Physiology, 11th Edition.
FS-MIC-CE-304(B): Basics of Medical Laboratory Techniques (BMLT)
Course Objectives:

laboratory diagnostics, safety measures and various types of laboratory tests.
Course Learning Outcomes:
Upon successful completion of the course, students will have the knowledge and skills to:

Co1 Work efficiently in medical laboratories in India and abroad under different specialties and
practice analytical testing processes.

CO2 Follow prescribed procedures, and with adequate orientation, perform routine testing in
chemistry, microbiology, immunohematology, hemostasis, and molecular diagnostics.

CO3 Conduct analysis of body fluids/samples to diagnose different diseases.

CO4 Conduct molecular analysis of chromosomal aberrations in leukemias and lymphomas,
molecular diagnosis of genetic diseases and practice established safety measures.

CO5 Demonstrate working of various instruments, process and formats of reporting in medical
laboratory technology laboratory.

CO6 Manage and maintain laboratory operations and human resources to ensure cost-effective,
high-quality laboratory services

CO7 Understand the application of molecular methods in clinical microbiology, and antimicrobial
resistance.

CO8 Practice quality assurance and performance improvement techniques for optimum

laboratory analysis. Utilize information management systems to provide timely and accurate
reporting of laboratory data.

Course Description
UNIT-I

Analysis of amino acids, screening tests, quantitative tests, test for specific amino acids, determination of proteins in
serum, plasma and CSF, determination of glucose in body fluids, glucose tolerance test, analysis of ketone bodies,
method of estimation of lactate, pyruvate and glycated hemoglobin in blood, analytical methods for estimation of
triglycerides, high density lipoproteins, low density lipoproteins, apolipoproteins.
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UNIT-II
Laboratory application of nucleic acid technologies to elucidate, diagnose, monitor disease state and to evaluate non-
disease status, basic principles and techniques involving nucleic acid in relation to laboratory evaluation of disease,
Clinical testing process, quality assurance, clinical validation and accreditation.

UNIT-III
Molecular analysis of chromosomal aberrations in leukemias and lymphomas, molecular diagnosis of genetic
diseases, application of molecular methods in clinical microbiology, antimicrobial therapy; antimicrobial resistance,
historical aspects advantage of DNA over traditional serology, DNA degradation and environmental damage, quality
assurance, standard, databank, legal challenge.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:
1. Methods in Molecular Biology: Amino Acid Analysis Protocols By Catherine Cooper, Nicolle Packer and
Keith Williams. Publisher: Humana Press
2. Medical Biochemistry [Paperback] By John Van Pilsum. Publsher: University of Minnesota Press.
3. Clinical Biochemistry: Metabolic and Clinical Aspects [Paperback] By William J. Marshall and Stephen K.
Bangert. Publisher: Churchill Livingastone.
4. Clinical Chemistry: Techniques, Principles, Correlations (Bishop, Clinical Chemistry) [Hardcover] By
Michael L Bishop, Edward P Fody and Larry E Schoeff. Publisher: Lippincott Williams and Wilkins
5. Nucleic Acid Amplification Technologies: Application to Disease Diagnosis [Hardcover] By H Olsvik
(Editor), S Morse (Editor), O Lee (Editor). Publisher: Eaton Publishing, USA.
6. Chromosomal Alterations: Methods, Results and Importance in Human Health [Hardcover] By Gunter Obe
and Vijayalaxmi. Publisher: Springer
7. Handbook of Hematologic Pathology (Diagnostic Pathology) [Hardcover] By Harold R. Schumacher,
Sanford A. Stass and William A. Rock. Publisher: Marcel Dekker Inc.
8. Molecular Diagnosis of Genetic Diseases (Methods in Molecular Medicine) (Methods in Molecular
Biology) (v. 1) [Hardcover] By Rob Elles. Publisher: Humana Press.
9. Color Atlas and Textbook of Diagnostic Microbiology [Hardcover] By Elmer W Koneman, Stephen D
Allen, William M Janda, Paul C Schreckenberger and Washington C Winn. Publisher: Lippincott
10. Molecular Diagnostics: Promises and Possibilities [Hardcover] By Mousumi Debnath, Godavarthi B.K.S.
Prasad and Prakash S. Bisen. Publisher: Springer
RECOMMENDED READINGS:
1. Henry, John Bernard, Todd Sanford and Davidson, 2002. Clinical diagnosis and management by laboratory
methods. W.B. Saunders& Co.
2. Fischbach Francis A, 2003. Manual of laboratory and diagnostic tests. Philadelphia,J.B. Lippancott &Co,
NY.
3. Gradwohls, 2000. Clinical laboratory methods and diagnosis ed.Alex.C. Sonnenwirth & Leonard
Jarret.M.D.B.I.Publications, New Delhi.
4. Sood, R, 2005, Medical Laboratory methods and interpretation, Jaypee brothers medical publications, New
Delhi.
PRACTICALS
Study of coliform bacteria in water samples from different sewage sources
Study of decolouration of distillery or textile industrial waste.
Study of microbial degradation of hydrocarbons(s) or pesticide(s).
Study of fungal degradation of wood.
Study of Bacterial interactions (antagonism etc)
Isolation and cultivation of Azotobacter, Rhizobium, Azospirillum, Cyanobacteria, Actinomycetes,
Mycorrhiza.
Biofertilizer production using Rhizobium
Biofertilizer production using Mycorrhiza
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Soil analysis for various parameters like moisture content, water holding capacity, Micro and
macronutrients like carbon, nitrogen, carbonates etc

Determination of following enzyme activities in the soil sample: amylase, cellulose, xylanase, protease and
phosphatase.

Laboratory methods for studying soilborne diseases

a. Isolation of soilborne pathogen

c¢. Chemical control of soilborne pathogens using acylanilide and alkyl phosphonates.

Bacterial diseases of food plants

a. Isolation of pathogenic bacteria from rotten vegetables and fruits

b. Biochemical and physiological tests for detection of pathogens in vegetables and fruits

To study normal micro-flora of Skin, Respiratory tract, Gastro-intestinal tract, uro-genital tract.

To study cultural characteristics of pathogenic bacteria on various selective and differential media:

To study pathogenicity of Staphylococcus aureus by coagulase test.

To study antimicrobial susceptibility using an octadisc.

To determine the minimal inhibitory concentration (MIC) of an antibiotic on bacteria and fungi
Determination of Blood group and Rh factor.Blood cell counts. Serological tests: Radio immuno-diffusion,
Immuno-electrophoresis, DOT ELISA, Sandwich ELISA,

Ochterlony double diffusion, agglutination test, Fluorescent Antibody test.

Monitoring blood pressure, pulse rate, clotting time, bleeding time.

Haemoglobin estimation, erythrocyte sedimentation rate, packed cell volume. Prothrombin time,
differential count.

Total red blood cell count, total white blood cell count, platelet count, eosinophilic count, reticulocyte
count.

Monitoring blood sugar, urea, uric acid, creatinine.

Monitoring cholesterol, triglyceride, high density liporoteins, low density lipoproteins, very low density
lipoproteins.

Estimation of sodium, potassium, calcium, chloride, bicarbonate, phosphorus and magnesium in biological
fluids.

Collection of urine and blood, types of preservative, physical examination; volume, colour, odour,
appearance, specific gravity and pH.

Reducing sugar-benedict test, protein: heat and acetic acid test, and sulfosalicylic acid method, ketone
bodies-roth era’s test, bile pigment (fouchet method), bile salt (hay’s test), urobilinogen-ehrlich aldehyde
test and bence jones protein test, renal clearance test-urea, creatine, test for mucin.

Antigen antibody assay, ELISA tests, immuno- electrophoresis.

Semester 4
Theory Papers Duration Max. Marks
FS-MIC-CC-401 3 Hrs. 40
FS-MIC-CC-402 3 Hrs. 40
FS-MIC-CE-403 10 min Viva-voce for the project work 40
FS-MIC-OE -404(A)
OR 3 Hrs. 40

FS-MIC-OE -404(A)

Combined Practical 1 Day (6Hrs) 75

*Each student shall give a presentation on his/her Research project/Review work of 10 min

Students are advised to complete Research project preferably from some outside research institute/industry
or otherwise in the University in the first 45 days starting from the beginning of the session.

FS-MIC-CC-401: Bioinformatics and Computer Applications
Course Objectives:

The objectives of this course are to provide theory and practical experience of the use of common computational tools
and databases which facilitate investigation of biological molecules (DNA, RNA and protein) and evolution-related

concepts.

Course Level Learning Outcomes:

Upon successful completion of the course, students will have the knowledge and skills to:

Co1

At the end of the course, the student will be able to apply basic principles of biology and
computer science to address complex biological sequence problems. This allied course
introduces the students various concepts to assess and analyze biological data.
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Co2 It deals with understanding the molecular aspects of biology. It majorly emphasizes the
concepts of central dogma of molecular biology spanning from DNA replication till protein
synthesis and reverse transcription.

CO3 The course talks about primary, secondary and tertiary databases used in bioinformatics and
will train the students in the use of databases for finding and retrieval of biological sequences.

CO4 Students should be able to develop an understanding of the theory of various computational
tools used in bioinformatics and will gain working knowledge of these computational tools
and methods.

COs This course will help students to learn the basics of mapping, genome sequencing, and
genome sequence assembly, genome annotation and whole genome alignment.

CO6 The course is a skill based paper that introduces the students to the basics of computer
operations. The student is imparted with knowledge on both hardware and software and
operating systems. The student has a better understanding on the use of computers for various
microbiological/biological applications.

Course Description

UNIT-I
Bioinformatics: Introduction, objectives. Bioinformatics and data analysis. Database concept, types of databases.
Microbiological and Virology databases. Knowledge of basic algorithms in computational biology, Python for
Bioinformatics: Basic concepts and application in biological sequence analysis.

UNIT-II
Metabolic pathway engineering. Finding and retrieving sequences from databases. Sequence alignment: pairwise
and multiple sequence, evolutionary basis, sequence homology versus sequence similarity, sequence similarity
versus sequence identity. Protein structural visualization, protein structure comparison, protein expression analysis,
protein sorting, Gene phylogeny versus species phylogeny, forms of tree representation, why finding a true tree is
difficult. phylogenetic tree construction methods and programs.

UNIT-III
Computers and their organization, hardware, software, operating system, R environment for computational biology
and bioinformatics, introduction to graphics package, application packages for microbiologists, genome mapping,
genome sequencing, genome sequence assembly, genome annotation.
Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:
1. Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins by Baxevanis A.D. and
Ouellette, Third Edition. John Wiley and Son Inc., 2005.
2. Bioinformatics Sequence and Genome Analysis by Mount D.W., CSHL Press, 2004.
Introduction to Bioinformatics by Tramontano A., Chapman & Hall/CRC, 2007.
4. Understanding Bioinformatics by Zvelebil, M. and Baum, Chapman & Hall/CRC, 2008.

W
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5. Bioinformatics: Methods Express By: Paul H Dear, Scion Publishing Ltd, 2007
6. Bioinformatics: Sequence and Genome Analysis by David W. Mount, Cold Spring Harbor Laboratory,
2004.
RECOMMENDED READINGS:
1. W.J. Ewens, Gregory Grant,(2005). Statistical Methods in Bioinformatics: An Introduction (Statistics for
Biology & Health), Springer
2. Bryan Bergeron,( 2003).Bioinformatics Computing First Indian Edition, Prentice Hall
3. Cynthia Gibas & Per Jambeck (2001). Developing Bioinformatics Computer Skills: Shroff Publishers &
Distributors Pvt. Ltd (O’Reilly), Mumbai
4. HH Rashidi & LK Buehler (2002). Bioinformatics Basics: Applications in Biological Science and
Medicine, CRC Press, London
5. Des Higgins & Willie Taylor (2002). Bioinformatics: Sequence, structure and databanks, Oxford
University Pres
FS-MIC-CC-402: Microbial Ecology and Environmental Biotechnology
Course Objectives:
The main objective of this course is to impart the basic and advance knowledge about the microbial communities
inhabiting in diverse environments, their role in environment and ecosystem wellness and interaction with various
type of pollutants. The learner will be acquainted with the concepts of aquatic microbiology, aero microbiology, use
of microbial population in microbial waste recycling and bioremediation, rumen microbiology and other related
topics.
Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

CO1 explain various concepts of aero and aquatic microbiology.
CO2 describe advances in the field of environmental microbiology and the role of microbes in mitigating
environment pollution.
CO3 prepare and perform sampling and microbial analyses to determine the microbial community
composition in various environments.
CO4 describe Inter specie interactions among the microbes.
CO5 understand the role of microbes in bio-deterioration and biodegradation of various natural and
manmade things and apply this concept in the field.
CO6 describe the role of microbes in solid and liquid waste management, gaining
knowledge of various methods employed in sewage treatment and solid waste treatment.
CO7 Understand the concept of rumen microbiology, microorganism based Oxidative transformations.
Course Description
UNIT-1

Aero Microbiology :Droplet nuclei, aerosol, assessment of air quality, solid - liquid impingement methods,
assessment of air quality, brief account of air- borne microbes — bacteria, fungi, and viruses, their diseases and
preventive measures.
Aquatic microbiology: Water ecosystems - types, fresh water (ponds, lake, streams) - marine habitats (estuaries,
mangroves, deep sea, hydrothermal vents, saltpans, coral-reefs). Potability of water- microbial assessment of water
quality- water purification. Eutrophication. Brief account of major water borne diseases.
Extreme environments and extremophilic microbes: Habitats, diversity, adaptations and potential applications of
oligotrophs, thermophiles, psychrophiles, metallophiles,acidophiles, alkaliphiles and halophiles.
UNIT-II
Inter species interactions-microbial behavior in ecosystems: Microbial Antagonism, competition, commensalisms,
synergism, parasitism and predation. Gause and Hardin’s principles of competition.
Rumen microbiology, digestion, fermentation and detoxification by microbes, factors influencing rumen microbes.
Plant-microbe symbiosis, microbial antagonism, biofilms and their biotechnological applications. Bio-fertilizers and
Biopesticides, carriers for inoculants: types and characteristics, strain selection of bacteria. Plant growth promoting
rhizobacteria, (PGPR), biocontrol agents
Understanding microbial diversity in the environment by culture-dependent and culture-independent approaches
Oxidative transformation of metals: sulfur oxidation, iron oxidation, ammonia oxidation and hydrogen oxidation.
UNIT-III
Waste water treatment :Wastes - types- solid and liquid wastes characterization. Sewage treatments methods -
physical, chemical, biological (aerobic- anaerobic) ; primary, secondary and tertiary treatments (trickling; activated
sludge, oxidation pond, oxidation ditch). Treatment of industrial effluents (distillery, textile, pulp and paper),
methods to detect various pollutants (metals, sediments, toxin and organic matters).
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Subterranean microbes and bioremediation. Biodeterioration and biodegradation of paints, plastics, rubber, paper,
leather, wood, wool, degradation of xenobiotics, pesticides and polymers.
Microbial leaching and oxidation of minerals (copper bioleaching, cobalt bioleaching, Uranium bioleaching,
biooxidation of gold ores, Nickel leaching, acid mine drainage). Microbial enhanced oil recovery.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).
Internal
Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).
REQUIRED READINGS:
1. Microbial Ecology By Atlas R.M., Bartha R., Benjamin Cummings Publishing Co, Redwood City, CA.,1993.
2. Environmental Microbiology by A.H. Varnam & M.G. Evans, Manson Publishing Ltd., 2000.
3. Manual of Environmental Microbiology by Christon J. Hurst, Ronald L. Crawford, Jay L. Garland, DavidA.
Lipson, Aaron L. Mills, ASM Press, 2007.
4. Environmental Microbiology by W.D. Grant & P.E. Long, Kluwer Academic Publishers, 1981.

5. Assessing Ecological Risks of Biotechnology Lev R. Ginzburg

6. Environmental biotechnology G. M. Evans and J. C. Furlong

7. Environmental biotechnology A. Scragg, Oxford

8. Environmental Microbiology — A Laboratory Manual Pepper et. Al

9. Genetic control of environmental pollutants Gilbert & Alexander
RECOMMENDED READINGS:

1. Experimental ecology R.M. Atlas

2. Handbook of water and waste water treatment Technology Paul

3. Waste Water Treatment Arceivala

4. Environmental Microbiology by A.H. Varnam & M.G. Evans, Manson Publishing Ltd., 2000.

5. Manual of Environmental Microbiology by Christon J. Hurst, Ronald L. Crawford, Jay L. Garland, David
A. Lipson, Aaron L. Mills, ASM Press, 2007.

6. Environmental Microbiology by W.D. Grant & P.E. Long, Kluwer Academic Pu

7. Ewesis ET. Al. 1998. Bioremediation Principles. Mac Graw Hill.

8. Dart. R.K. and Shettron R.J. 1980. Microbiological aspects of pollution control. 2 ed.
FS-MIC-CE-403(A): Research Project
Course Objectives:
To develop the skills of preparing and conducting independent research and/or reviewing the research work
done on the selected topic.
Course level learning outcomes:
This will develop the students’ ability to apply the tools and techniques of microbiology in conducting
independent research/review.
Scheme of examination
The student shall prepare a report of his/her work carried out as mentioned below and shall present it to the
external examiner. The examiner will evaluate the work carried out and shall award the marks accordingly.
Maximum Marks: 40 Duration: 10 min per student
Minimum Passing Marks: 15
The student will select a topic of research in consultation with his/her supervisor/guide to do a research
work, write a review or carry out a case study on any topic related to microbiology or allied subjects.
FS-MIC-CE-403(B): Review
Course Objectives:
To develop the skills of preparing and conducting independent research and/or reviewing the research work
done on the selected topic.
Course level learning outcomes:
This will develop the students’ ability to apply the tools and techniques of microbiology in conducting
independent research/review.
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Scheme of examination
The student shall prepare a report of his/her work carried out as mentioned below and shall present it to the
external examiner. The examiner will evaluate the work carried out and shall award the marks accordingly.
Maximum Marks: 40 Duration: 10 min per student
Minimum Passing Marks: 15
The student will select a topic of research in consultation with his/her supervisor/guide to do a research
work, write a review or carry out a case study on any topic related to microbiology or allied subjects.
FS-MIC-OE-404(A): Biostatistics
Course Objective
This paper develops concepts about types of data observed in biological experiments, its handling and processing. It
develops concepts of hypothesis and formulation of experiments. It gives understanding of various statistical
operations needed to carryout and process the biological data.
Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

Cco1 Able to collect, handle, process and present the biological data.

CO2 Apply the principles of statistics on biological experiments.

Co3 Learn about how to collect data using different sampling methods

CO4 Learn to present data in various forms like tabular, graphical, pictorial, etc.

COs Learn the use of Simple Probability methods, Regression and Correlation, and simple linear

regression in biological research.

CO6 Learn the use of use of partial correlation and partial covariance in biological research.

CO7 Understand about Count data: examples of count data (bacterial cell count, radioactivity,
colony and plaque counts), statistical treatment to count data

COo8 Statistical basis of biological assays: Response-Dose relationship, direct and indirect assay,
statistical analysis of LD50.

Course Description

UNIT-I
Definition of statistics, symbols, notations and terminology of statistics: Sampling and estimation of population
parameters, Random sampling, Sampling size in random sampling, stratified two stage cluster and sequential
sampling, Bias in sampling Presentation of research results, Graphic presentation.

UNIT-II
Interval Data: Construction of a histogram, interpretations of histogram, the normal distribution, the mean, mode,
median and standard deviation, representing the normal curve, Chi square test, goodness of fit. Count data: examples
of count data (bacterial cell count, radioactivity, colony and plaque counts), statistical treatment to count data.
Poisson distribution, Standard error, confidence limits of counts.

UNIT-III
Simple Probability: Regression and Correlation, simple linear regression, Coefficient of determination. Brief
introduction to the need and application on curvilinear and multiple regression. Use of partial correlation and partial
covariance. Detecting association between a pair of species. Cole’s measure of association and point correlation
coefficient.
Statistical basis of biological assays: Response-Dose relationship, direct and indirect assay, statistical analysis of
LD50.

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External
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The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:

1. Sampling Techniques by Cochran W. G., Wiley estern Ltd, New Delhi.

2. Fundamentals of Biostatistics, by Irfan Ali Khan and Atiya Khanum, (2nd edition). Ukaaz Publications,
Hyderabad.

3. Introduction to probability theory and its applications, by Felller W., Asia Publishing House, Mumbai.

4. An introduction to Biostatistics by Glover T. and Mitchell K., McGraw-Hill , N.Y; 2002.

5. Fundamentals of statistics. Goon, Gupta and Dasgupta- World Press, Kolkota.

6. Design and analysis of experiments by Montgomery D. C., John Wiley and Sons.

7. Biostatistics, a foundation for analysis in the health Sciences, (7th edition), Wayne Daniel; 2007.
RECOMMENDED READINGS:

1. Scrimshaw NS and Gleason GR 1992. Rapid assessment procedures. Quantitative methodologies for
planning and evaluation of health related programs. International Nutrition Foundation for Developing
Countries, Boston.

Van Maanen 1983. Quantitative methodology. Sage publications.
Cook TD and Reichardt CS 1979. Qualitative and quantitative methods in evaluation research. Sage Pub.,
London.
Creswell J 1994. Research design: Qualitative and quantitative approaches. Thousand Oaks. CA, Sage Pub.
Denzin NK and Lincoln YS 1994. Handbook of qualitative research. Sage pub.
Mienert CL 1986. Clinical trials: Design, conduct and analysis. Oxford Univ Press, New York.
Arora PN & Malhon PK (1996). Biostatistics Imalaya Publishing House, Mumbai.
Sokal & Rohif (1973). Introduction to Biostatistics, Toppan Co. Japan.
Stanton A & Clantz, Primer of Biostatistics (2005). The McGraw Hill Inc., New YorK

FS-MIC-OE-404(B): Microorganisms and Health

Course objectives:

This course gives basic knowledge about the microorganisms and their role in the life of human beings. It provides
information about the locations of microorganism in the environment. It also gives information about how microbes
are exploited for human well being.

W D

Lk

Course Level Learning Outcomes:
Upon successful completion of the course, the learner will be able to :

Cco1 Able to understand the basics of microorganisms.

Co2 Able to know about the habitats of microorganisms.

Co3 Learn about life, various places where living organisms are found and limits of Life on earth.
CO4 Learn to understand the role of Human microbiome in good health and preventinn of

infectious diseases.

COs Know about the biological (Germs) terror, its origin, consequences and possible control
through vigilance and Laws.

CO6 Learn about how to prevent infectious diseases through vaccination.

Cco7 Learn about Antibiotic resistance and its control
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Course Description

Unit I
What is life? Where can life exist? Limits of Life on earth . Invisible life. Microorganisms, what are they? Types of
Microorganism, Where do they live? What do they do? Microorganisms and man, the friends and foes.

Unit II
Human microbiome, Preventing infectious diseases, New crop of diseases, Legionnaires disease, AIDS, Swine Flu,
SARS, MERS, Ebola, Zica, West Nile Virus.

Unit IIT
Germs and terror, Prevention of infections, Vaccines and vaccine schedules, Return of the old foes: Antibiotic
resistance

Scheme of Examination

Maximum Marks: 50 (40 External + 10 Internal) Duration: 3 Hrs
Minimum Passing Marks: 13
External

The question paper will consist of three Sections: A, B and C. Section A will consist of 10 questions (at least 3
questions from each unit of syllabus). Section B will consist of 9 questions (3 questions from each unit of syllabus).
Section C will consist of 6 questions (2 questions from each unit of the syllabus).

Internal

Internal exam shall comprise Theory Exam (5 marks), Seminar Presentation (3 marks) and Class Performance (2
marks).

REQUIRED READINGS:
1. Stanier RY, Ingraham J.L., Wheelis M.L., Painter P.R. 1999. General Microbiology. MacMillan Education Ltd.,
London.

2. Schlegel. General Microbiology. Cambridge University Press, Cambridge.

3. Topley and Wilson 1995. Text book on Principles of Bacteriology, Virology and Immunology. Edward Arnold,
London.

4. Ananthnarayanan R and Jayaram C.K. 1997.Textbook of Microbiology. Orient Longman.

5. Mackie and McCartney. 1996. Medical Microbiology. Vol.1. Microbial Infection, Vol. 2. Practical Medical
Microbiology. Churchill Livingstone.

6. Shanson DC. Wright PSG1982. Microbiology in Clinical Practice. 6. Baron EJ, Peterson LR and Finegold SM.
1990. Bailey and Scott's Diagnostic Microbiology. Mosby

RECOMMENDED READINGS

1. Adams MR and Moss MO 1995. Food Microbiology. Royal Society of Chemistry Pub., Cambridge.

2. Robinson RK. 1990. Dairy Microbiology. Elsevier Applied Sciences, London.

4. Banwart GJ 1989. Basic Food Microbiology. CBS Pub and distributors, Delhi.

5. Hobbs BC and Roberts D 1993. Food Poisoning and Food Hygiene. Edward Arnold (A division of Hodder and

Stoughton) London.

Teaching Learning Process

. Lectures

. Discussions

. Simulations

. Role Playing

. Participative Learning

. Interactive Sessions

. Seminars

. Research-based Learning/Dissertation or Project Work
. Technology-embedded Learning

Blended Learning
Blended Learning is a pedagogical approach that combines face-to-face classroom methods with computer-mediated
activities in the process of teaching and learning. It has been decided that blended learning be taken recourse to only
if such need arises (unfortunately). To face such a situation, the teacher be kept in a ready to use mode. Hence, only
10% teaching be done through blended learning after deliberations of the departmental level.

44




Assessment and Evaluation
. Continuous Comprehensive Evaluation at regular after achievement of each Course-level learning
outcome
*  Formative Assessment on the basis of activities of a learner throughout the programme instead of one-
time assessment
*  Oral Examinations to test presentation and communication skills
*  Open Book Examination for better understanding and application of the knowledge acquired
*  Group Examinations on Problem solving exercises
*  Seminar Presentations
* Review of Literature
*  Collaborative Assignments

Evaluation
Internal Assessment —  Midterm Examination 10%
Term Paper 5%
Students Participation 5%
External Assessment — 80%

PASS CRITERIA
Each theory paper shall be of 50 marks (40 Paper +10 Internal). For passing in each theory examination, a candidate
is required to obtain 25% marks in individual paper and 36% marks in aggregate of all theory papers and 36% marks

separately in the practical examination.
CLASSIFICATION OF SUCCESSFUL STUDENTS

Division Total Marks

First Division 60% and above

Second Division Above 48 % and below 60 %

Pass Above 36 % and below 48 %
Fail Below 36 %

BACKLOG As per University Norms

Examination Paper Pattern
There shall be three Sections:
Section One shall comprise 10 Questions of 1 mark each (All Compulsory) selecting at least 3 questions from each
Unit. Each question shall carry equal marks.
Section Two shall comprise 9 Questions selecting at least 3 questions from each unit. The student shall at least
attempt 5 questions of 3 marks each.
Section Three shall comprise 6 questions. The student shall attempt 3 question of 5 marks each, selecting at least 1
question from each unit.
Questions of section I, II and III are to be answered in 50, 250 and 500 words respectively. The duration of each
course examination shall be 3 hours. On the basis of the marks obtained the student shall be awarded SGPA and
CGPA on the basis of the formula specified in the CBCS rules.
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Center for Entrepreneurship and Skill Development (CESD)

Programme Structure and Codification of Papers
Session- 2021-22

Paper Post Graduate Diploma in Yoga and Max. | Max. Theory/ | Total
Code Naturopathy Internal Practical Marks
Marks (External)
Marks
PGDYN-1 | Foundation of Yoga 25 75 100
PGDYN-2 | Basics of Naturopathy 25 75 100
PGDYN-3 | Human Anatomy & Physiology 25 75 100
PGDYN-4 | Yogic Management for Diseases 25 75 100
PGDYN-P | Practical 50 100 150
PGDYN-D | Dissertation/Project =~ Work/  clinical 50 50
project / case study / & Viva
Total of Marks 150 450 600
Name of the Course:
Post Graduate Diploma in Yoga and Naturopathy
Objectives:
e To cater Professional knowledge and imparting higher education in Yoga and
Naturopathy.

e To understand the origin and historical development of Yoga and Naturopathy.
e To impart training and teaching with respect to holistic development of human
personality.

Duration of the Course:
The Course shall be of One Year duration.
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Scheme of the Papers and Marks Distribution:

The PGDYN is of one year duration full time annual course. The course will have four theory
papers of 100 marks (75 external + 25 internal marks) each, one Practical paper of 150 marks
(100 external + 50 internal Marks), & a Dissertation/ Project work/ training/review/clinical
project/internship/case study & Viva of 50 marks. Practical paper & Dissertation/ Project work
etc, Viva will be evaluated at the end of course by external & internal examiner. An educational
tour may be organized for PG diploma students within or outside the State under the supervision
of faculty members.

Scheme of Examination:

1.
2.

English/Hindi shall be the medium of instructions and examination.

There will be yearend examination. The yearend examinations, evaluation, publication of
results, award of marks statements and award of diploma shall be undertaken by MGS
University, Bikaner.

The system of evaluation shall be as follows:

e Each Theory paper will carry 100marks (75marks External + 25marks Internal).
The evaluation scheme shall comprise external evaluation of 75 marks and
internal evaluation of 25 marks.

e Practical paper will carry 150 marks (100 External +50Internal).

e Dissertation/ Project work/training/review/clinical project/internship/case study &
Viva of 50 marks.

Any student who fails to participate in classes, viva-voce, practical work & in
submitting dissertation/project work etc. will be debarred from appearing in the end of
main examination.

The duration of written examination for each paper shall be of three hours and Practical
examination shall be for one day duration.

The minimum attendance required by a candidate will be as per the University rules.
With regards to the Dissertation/project/training/review/clinical project/internship/case
study, the scheme of evaluation shall be as follows:

The candidate has to submit report/thesis/dissertation/case study in a Hard/spiral bound
form in three copies and appear in viva which would be evaluated by an External &
Internal examiner. Total marks for Project/case studies/training/dissertation/internship
shall be -50 marks

The candidate has to secure at least 36% marks to pass the examination and 25% marks
in each individual paper. Even if he/she fails in one paper/course/practical/dissertation is
he/she will be declared fail. He/she however shall be allowed one more chance to appear
in the examinations as ex-student. In such a case, the marks of practical’s shall be carried
forward for the said purpose and as per Maharaja Ganga Singh University rules and
regulations.

Affiliation:

The Programme shall be governed by the CESD, of Maharaja Ganga Singh University,
Bikaner (Raj.)
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Post Graduate Diploma in Yoga and Naturopathy (1 Year)

Marking Scheme for External

Paper Code Theory Papers Duration Max.
Marks
PGDYN-1 Foundation of Yoga 3 Hrs. 75
PGDYN-2 Basics of Naturopathy 3 Hrs. 75
PGDYN-3 Human Anatomy & Physiology 3 Hrs. 75
PGDYN-4 Yogic management for Diseases 3 Hrs. 75
PGDYN-P Practical 100
PGDYN-D Dissertation /Project Work/ clinical project | 1 Day (6Hrs) 50
/case study/& Viva

Detailed Syllabus for Post Graduate Diploma in Yoga and Naturopathy
PGDYN-1: Foundation of Yoga

Instructions to Paper Setters (Theory):

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each unit)
(2 marks each). B part will consist of nine questions (three questions from each unit) and
students are required to attempt five questions (5 marks each) selecting at least 1 question from
each unit. C part will consist of six questions (2 questions from each unit of syllabus) and
students are required to attempt three questions (10 marks each) selecting 1 question from each
unit.

Unit- I
Historical and mythological aspects leading to the origin of yoga, history and development of
yoga, definition of yoga in different yoga text and school of thought. yoga according to different
veda and upanishad. general introduction of shat darshan with special reference to yoga.

Unit- 1T
Introduction, meaning and definition of yoga according to patanjali. concept of chitta,chitt

bhumis,chitt vritis,chitt vriti nirodhopaya, concept of ishwara, chitta vikshepas (antaryas), chitta
prasadanam, type of samadhi

Unit- 111
Kleshes, kriya yog, panch klesha, ashtanga yoga (yama, niyama, asana, pranayama, prathyahara,

dharna, dhayana, samadhi)
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Suggested reading:

Swami Inanananda- Philosophy of yoga, Shri Ramakrishna Ashram, Mysore

Patanjali Yoga Sutra-Dr. Karnbetkar Lonavala.

Sing Lalan Prasad. Tntra, concept publishing Company, Delhi — 1976

Rajkumari pandey- Bhartiya yoga prampara ke vividha Ayama Radha Publication,
Delhi- 1993

5. Fenerstein George. The yoga Tradition: Its History, Literature, philosophy Bhavana
Books and prints, Delhi 2002.

Patanjali Yog- Pradeep, Omanand Tirth.

7. Yog darshan — Geeta press Gorakhpur

P

o

PGDYN-2: Basics of Naturopathy

Instructions to Paper Setters (Theory):

The paper is divided into three units. The question paper will consist of A, B and C sections. A
part will consist of ten compulsory questions (at least three questions from each unit) (2 marks
each). B part will consist of nine questions (three questions from each unit) and students are
required to attempt five questions (5 marks each) selecting at least 1 question from each unit. C
part will consist of six questions (2 questions from each unit of syllabus) and students are
required to attempt three questions (10 marks each) selecting 1 question from each unit.

Unit-1

Definition and principal of naturopathy, historical development of naturopathy, introduction of
indian naturopathy, life sketch and contribution of eminent naturopaths- Mahatma Gandhi (father
of Indian naturopathy), Vitthal Das Modi, Dr. Lindlhar.

Unit- 1T
Introduction of all naturopathy tools, alternative system of therapy- introduction, meaning and
various methods, therapy by panch tatva sadhana (aakash, vayu, agani, jal, prathvi), methods of
naturopathy: fasting therapy- limitation, method and benefits, deep breathing, breathing pratices,
morning walk etc

Unit IIT
Sun Ray’s therapy- limitation, method and benefits, chromo therapy- limitation, method and
benefits, colour therapy- limitation, method and benefits, hydro therapy- limitation, method and

benefits, mud therapy-limitation, method and benefits, diet according naturopathy

Suggested reading:
1. K.S. Joshi, Speaking of Yoga & Nature- Cure Therapy, Sterling Publishers Private
Limited (1991)
2. M.M.Bhamgara: The Human Body: Nature’s Amazing Creation, Bipin Parekh, Mumbai
(2004)
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3. Parakrutik Ayuivijnana- Dr. Jindal- Republication of Kalyana Anka Arogya Seva
Prakasham, Modinagar.

4. History and Philosophy of Nature Cure by S.J. Singh

5. Prachina Vangamaya Me Prakrutika Chikitsa-Swami Ananta Bharati, CCRYN, New
Delhi.

6. Prakratik chikitsa kai siddant,Dr.Jindal

PGDYN-3: Human Anatomy & Physiology

Instructions to Paper Setters (Theory):

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each unit)
(2 marks each). B part will consist of nine questions (three questions from each unit) and
students are required to attempt five questions (5 marks each) selecting at least 1 question from
each unit. C part will consist of six questions (2 questions from each unit of syllabus) and
students are required to attempt three questions (10 marks each) selecting 1 question from each
unit.

Unit-1I
Respiratory system- Definition of respiration, structure and function, mechanism of respiration,

exchange of gases, oxygen transportation, and co-transportation of respiration.
Skeletal system - Introduction of skeletal system, function of skeletal system. Types of joints,
composition of bone, Types of bones, vertebral column of human body.

Endocrine system — Endocrine gland — structure , function, secretion , regulation of hormonal
secretion, mechanism of action of hormone , Emphasis on physiology of diabetes and stress
hormones, physiological functions and abnormalities in secretion of pituitary , thyroid ,
parathyroid , hormones, adrenal and reproductive hormones. Disorders of endocrine glands .

Unit-11
Digestive system - definition of digestion, structure and function, mechanism of absorption of

various product of digestive system control of digestion in various part of alimentary, hormonal

control of digestive system.

Muscular system - Types of muscles, Theory of contraction, categories of muscles, and

properties of muscles.

Circulatory system- structure and function of heart and blood vessels, cardiac cycle, regulation

of cardiac output, blood pressure and factor affecting it, Hypertension. Blood & lymph-

composition of blood, blood cells, function of blood, lymph, composition of lymph & functions
Unit-111

Nervous System — Definitions, Role of Nervous System , Structure of neuron , Type of neuron ,
Morphological and function , Conduction of nervous system (Brain & Spinal cord) Peripheral

nervous system , Autonomic nervous system. Immune System - Definition, types of Immunity
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Excretory System — Definition , Anatomy & Physiology of Kidneys , Structure and function of
nephron , Mechanism of urine formation , Regulation of urine formation Sense organ —
Structure & Functions ( Eye , Skin, Ear, Nose and Tongue) Physiology of different sense organ
Reproductive system — Definition, Types of Reproductive, male reproductive system, Female
reproductive system, menstrual cycle, Changes during Pregnancy.
Suggested reading:

1. A Glimpse of Human Body — Dr Shirley Telles.

2. Human Anatomy & physiology — Dr. Vrinda Singh

3. Guyton A.C (1985): Function of Human Body 4th Edition

‘5‘

. Human Physiology — Chattergee C.C (1992)
Text book of Physiology — Jain A.K.

PGDYN-4: Yogic management for Diseases
Instructions to Paper Setters (Theory):

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each unit)
(2 marks each). B part will consist of nine questions (three questions from each unit) and
students are required to attempt five questions (5 marks each) selecting at least 1 question from
each unit. C part will consist of six questions (2 questions from each unit of syllabus) and
students are required to attempt three questions (10 marks each) selecting 1 question from each
unit.

Unit- 1
A Comprehensive study of the definition, classification, types, sign, symptom and yoga therapy

for diseases of the following system through IAYT (integrated approach of yoga theraphy) &
Panch Kosha:

Respiratory system- Nasal Allergy and Asthma.
Cardiovascular system- Hypertension and coronary artery diseases, Psychiatry Anxiety,
depressive neurosis, Insomnia, phobia, OCD (Obsessive).

Unit-I1
A Comprehensive study of the definition, classification, types, sign, symptom and yoga therapy
for diseases of the following system through IAYT (integrated approach of yoga theraphy) &
Panch Kosha:
Digestive system-  hyperacidity, Irritable bowel syndrome constipation, Gas (Flatulence).
Musculo-skeletal system - Arthritis, Back pain, Ankylosing Spondylitis

Unit 11T
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A Comprehensive study of the definition, classification, types, sign, symptom and yoga therapy
for diseases of the following system through IAYT (integrated approach of yoga theraphy) &
Panch Kosha:

Nervous system-Epilepsy, migraine, Endocrine System- Diabetes, Obesity, Thyroid (Hypo &
Hyper), Special senses - Eyes (Error of Refraction).

Reproductive system- Infertility, Menstrual disorder, Role of stress in problems of Pregnancy,
Menopause.

, Reference Books
1. Yoga for common ailments series published by svyp
2. Yoga therapy- by swami kuvalayanand, Lonavala
3. Yoga for different ailments Robin monro, Nagarathna & Nagendra.
4. Light on pranayama B.K.S. Iyenger
5. Bandh & madras swami geetananda.
6. PPH- SVYP Bangalore

PGDYN-P: Practical

[a—

Prayers

2. Chanting Vyas Pushpanjali — SVYASA ( Raj Yoga, Bhakti Yoga, Karma Yoga, Gyan Yoga evm
Mantra Chanting )

Surya Namaskar

Asanas ( Basic set of asana followed by S-vyasa )

Pranayama ( Anolom-Vilom pranayama ,Cooling Pranayama, Bharamari, Ujjai,Sectional
Breathing, )

Bandhas & Mudras

Shudhi Kiryas ( Shat karma )

Meditation - Om Meditation, Nadanusandana

Relaxation Technique - IRT,QRT,DRT

0. IAYT for common ailments

2 B

EEEEE

PGDYN-D: Dissertation /Project Work/clinical project/ case study & Viva

Dissertation/Project Work/Training/Clinical project /Case study (Min. 8 to 10 Cases)
/Presentation & Viva given from above syllabus.
e Dissertation/project Work submitted by the students as per direction by Teachers.
e Presentation
e Viva

8|Page



Suggested reading:

1. Promotion of Positive health (Dr. H.R.Nagendra)

2. Pranayama (Kala & Vigyan) (Dr. H.R.Nagendra)

3. Vyas Pushpanjali (SVYP) (Dr. H.R.Nagendra)

4. SMET (SVYP, Dr. H.R.Nagendra) For the common ailments all the SVYP, Disease Books

9|Page



MY S-1: Philosophical Background of Yoga

Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit- I

General Introduction of Sankhya Philosophy, Theory of causation, forms of satkaryavada,
prakrti and it gunas, evolution and arguments for its existence, characteristic of prakrti, objection
against prakrti.Purusa, and its gunas, arguments for its existence, plurality of purusas,
relationship between prakriti and purusa, theory of bondage and liberation, types of liberation,
practices of yoga.

Unit- 1T

Geetakeanusaratmakaswaroop, shitha- pragya (ch.Il) karma sidhant, Dharamkaswaroop (ch.III),
Gyanki again (ch.IV), Sanyaaskaswaroop, Moksha (ch.V), Brahmagyankaupaya,
AbhyaasaurBairagya, Dhyana (ch.IV), Maya kaswaroop (ch.VII), Nishkam karma yoga, Bhakti
yoga, Gyana yoga (ch.XII), praviti&Nivriti (ch.XIV),

Unit- 111

General introduction of Advaita Vedanta, Conception of absolute [Brahman], Conception of soul
and individual soul, the nature of soul and individual soul, three states of Jiva, the relations
between jiva and Brahman, three bodies of the jiva.Theory of world- Three grades of existence,
[Satya], Theory of Maya, functions of Maya, characteristics of Maya, theory of causations-
vivartvada, conceptions of God, the proof of existence God Theory of Bondage and liberation-
concept, meaning, types of karma, knowledge and action [karma] knowledge and liberation.

Reference Books:

e ShriMadnjagwatGeetaBhashya — AcharyaSankar
ShriMadnjagwatGeeta- Ramsukh das maharaj
SankhayaTatvakaumudi — vachaspati Mishra
Sankhyakarika - Ishwor Krishna Virchit
H.P. Sinha- Outlie of Indian Philosophy
N.K. Devraj — Indian Philosophy



C.D. Sharny — A crtical survey of Indian Philosophy.

J.S. Vinayaka - Indian philosophy

H.P. Sinha - Indian Philosophy

SIS I S ERIC R INCIENS FREC R

Bramhasutrabhasyam chapter 1,2,3,4

Swami Atmananda- fouryogas, BharatiyavidyaBhavana. Bombay 1966

Swami Inanananda- Philosophy of yoga, Shri Ramakrishna Ashram, Mysore

Sing Lalan Prasad. Tntra, concept publishing Company, Delhi — 1976
Rajkumaripandey- Bhartiya yoga pramparakevividhaAyamaRadha Publication, Delhi-
1993

Fenerstein George. The yoga Tradition: Its History, Literature, philosophy Bhavana
Books and prints, Delhi 2002.



MYS-2: Principal Upanishads & Yoga Vasishtha
Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit:-1

Principal Upanishads Brief Introduction of Ten principal Upanishads as the basis of Yogic
contest; Ishavasyopanishad: Concept of Karmanishta; Concept of Vidya and Avidya; Knowledge
of Brahman; AtmaBhava; KenaUpanishat: Indwelling Power; Indriya and Antahkarana; Self and
the Mind; Intutive realization of the truth; Truth transcendental; Moral of YakshaUpakhyana
Katha Upanishad: Definition of Yoga; Nature of Soul; Importance of Self Realization; Prashna
Upanishad: Concept of Prana and rayi (creation); Panchapranas; The five main questions;
Mundaka Upanishad: Two approaches to Brahma Vidya-the Para and Apara; The greatness of
Brahmavidya, The worthlessness of Selfish-karma; Tapas and Gurubhakti, The origin of
creation, Brahman the target of Meditation

Unit:-11

Mandukya: Four States of Consciousness and its relation to syllables in Omkara. Aitareya:
Concept of Atma, Universe and Brahman.Taittiriya Upanishad Concept of PanchaKosha;
Summary of ShikshaValli; AnandaValli; Bhruguvalli.Chandogya Upanishad: Om (udgitha)
Meditation; Sandilyavidya, BrihadaryanakaUpanishad : Concept of Atman and Jnana Yoga.
Union of Atman and Paramatman

Unit:-I1I

Yoga Vasishtha Highlights of Yoga Vashitha, Concept of Adhis and Vyadhis; Psychosomatic
Ailments; The four Gatekeepers (Pillars) to Freedom; How Sukha is attained the Highest State of
Bliss; Practices to overcome the Impediments of Yoga; Development of Satvaguna; Eight limbs
of Meditation; JnanakiSaptabhumika

Reference Books

Geeta press Gorakhpur

Muktikeupaya- Sami NorajanandBhihar

Yoga BhayasyVachaspati Mishra

PatanjalyogpradeepOmanandtisth

Yoga sutra VadhaspatiTika- Hariharnanda

Patanjali yoga sutra- Dr.KarmbetkarLonavala.

e Yogvighyaanpradeepika-Dr.Vijey pal shashtri ( Styampubilicitionhouse,newdelhi)



MYS-3: Yoga and Health
Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit :-1

Definition & Importance of Health According to WHO; Dimensions of Health: Physical, Mental,
Social and Spiritual; Concept of Health and Disease in Indian Systems of Medicine i.e.
Ayurveda, Naturopathy, Yogic Concept of Health and Disease: Concept of Adhi and Vyadhi;
Meaning and definitions, Concepts of Trigunas, Pancha-mahabhutas, Pancha-prana and their role
in Health and Healing; Concept of Pancha-koshas& Shat-chakra and their role in Health and
Healing;

Unit:-11

Role of Yoga in preventive health care — Yoga as a way of life, Heyamdukhamanagatam;
Potential causes of Ill-health: Tapatrayas and Kleshas, Physical and Physiological manifestation
of Disease: Vyadhi, Alasya, Angamejayatva and Ssvasaprashvasa.Mental and Emotional ill
Health: Styana, Samshaya, Pramada, Avirati, Bhrantidarsana, Alabdha-bhumikatva,
Anavasthitatva, Duhkha and Daurmanasya *

Unit:-I1I

Yogic Diet - General Introduction of Ahara; Concept of Mitahara; Classification in Yogic diet
according to traditional Yoga texts;; Diet according to the body constitution ( Prakriti) — Vata,
Pitta and Kapha as also Gunas. ¢ Concepts of Diet Pathya and Apathya according to
GherandaSamhita,HathaPradeepika and Bhagavad Gita; Importance of Yogic Diet in
YogSadhana and its role in healthy living; Diet according to the body constitution ( Prakriti) —
Vata, Pitta and Kapha as also Gunas. * Yogic Principles of Healthy Living: Ahara, Vihara,
Achara and Vichara; Role of Yogic Positive Attitudes (Maitri, Karuna, Mudita and Upeksha) for
Healthy Living, Concept of Bhavas and Bhavanas with its relevance in Health and well-being

Reference Books-

Health and yogasana (swami anandana, yogsadnaasrambapunagerjaipur )
Essence of yoga (swami shivananda)

Yoga sikhsha (swami satyanandsaraswati)

Bhagwathgeeta (geeta press Gorakhpur )



GherandaSambhita (lonavala)

Hatha Pradeepika(Lonavala)

A Glimpse of Human Body — Dr Shirley Telles.

Human Anatomy & physiology — Dr. Vrinda Singh
Guyton A.C (1985): Function of Human Body 4th Edition
Human Physiology — Chattergee C.C (1992)

Text book of Physiology — Jain A.K.



MYS-4: DIET AND DIETARY MANAGEMENT FOR COMMON DISEASES
Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

UNITI

Definition of the terms: Food, Nutrition, Nutrition and dietetics, Principle of diet therapy,
Therapeutic. Nutrition, Planning of Therapeutic diet, Protein, Carbohydrate and Fat: Its
functions, sources and effect of deficiency, energy, metabolism, Energy metabolism and water
balance.

UNIT II

Minerals-Functions, effect of deficiency and excess and food sources of calcium, phosphorous,
Iron, Iodine, Fluorine and sodium. Vitamin functions, food sources, effect of deficiency and
excess of fat soluble vitamin A, D, E, K and water soluble vitamin B1,B2,Niacin,Folic acid and
Vitamin C.

UNIT III

Planning and Dietary Modification of therapeutic diet for fever,thyphoid
,influenza,jaundice,metabolism of diabetes, diabetes diet prescription, diet for obesity and
underweight, diet in disease of cardio vascular system, diet in the disease of liver, diet in disease
for kidney, diet in peptic ulcer, food allergy and summary of therapeutic diet.

Reference book:

e SHILS, M.E, Olson ,J.A, Shike ,M and Ross ,A.C.(1999): Modern Nutrition in Health
and Disease 9"edition.

e Williams, S.R.(1993):Nutrition andDiet Therapy
7thedition.TimesMirror,Mosbycollege,Publishing.

e Mohan,L.K,andEscolt-students (2000)Krauses food Nutrition Diet Therapy.

e Seth,Y and Singh K.Diet Planning Through Lifestyle in Health and Disease.

e SrilakshmiS.Dietetics 1999.

e Davison,A,Passmore,R.Brock].F.andTruewell,A.S.Human Nutrition and Diets



MYS-5: Sadana and Theory of HathyogaAvam Patanjali Yoga
Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit-I
Hatha Yoga Pradipika-Hath yoga ki Paribhasha , Abhyaashetuuchitsthaan, Ritukal ,
SadhanameinSadhakevamBudhaktatva, detail of Yama — Niyama , AsanonkiVidhi ,vahLabh ,
Pranayama kiparibhasha , PrakarVidhi , benifits& limitations. Shatkarma -Dhoti, Basti, Neti,
Nauli, Trataka , kapalabhatikevidhivahLabh , Bandh — Mudra , Mahamudra, Mahabandh,
Mahavedh, Khechari, Udiyaana , Jalandhara, Moolbandha , Viparitkarni , Vajaroli,
Shaktichalani, Samadhi, Nadanusandhana , KundalinikaSwaroopevam, jagraatkeUpaya.

Unit- 11
Gherandshambhita-SaptaSadhan , Shaktkarma — Dhouti , Basti, Neti, Nauli, Trataka |,
Kapalbhatikividhi , Sabdhaniyanvahlabh, Asana , Pranayama , Mudrayein , Pratyahara ,
Dharana,Dhyana& Samadhi kieVivechana, Difference between
HathayogaPradipka&GharandShamhita Asana, Pranayama, kriya, adimeinantar.

Unit II1

Yoga its meaning & nature of yoga, concept of chitta,chitta- bhumis,chitta-vrittis,chittavritinirodhaupay,
abhyasa and vairagaya as the tools,concept of bhavaprataya&upaypratayaya,chitta-vikshepas
(antarayas),ektatvaabhyas,chitta- prasadanam; Types and nature of Samadhi:ritambharapragya and
adhyatama- prasada , sampragyat ,asampragyat, sabeeja and nirbeeja Samadhi,

Yogmargkibadhaiye or upaya, abhyasa or vairagye,kriyayog,astangyog, Concept of ishvara, theory of
klesha,concept of karmas,nature of dhukha, concept of chaturviyuhavada,
Drishyaaurdrashtakaswaroop,sanyogviyogkakaran, dukhkaswaroop,gunnoki char
avasthaye,haankaoopaye,pragyakisaptbhumiyaa.

Introduction to astangayoga ,concept of yama and niyama, concept of dharna,dhyana and Samadhi.
Siddhiyonkestrota or bhed, Concept of vasana,dharmamegh Samadhi and its
result,vivekkhayati,kaivalyakaswaroop.

Reference books
1 Hathayogapradipika —PrakashakKaivalyadhamal.onavlapune
2 GharandSamhita- PrakashakKaivalyadhamalonavlapune



3 GharandSambhita — SwaniNiranjananda
4 Hath Yoga Pradipika — Swami MuktiBodhananda
5. txnh’klgk; JhokLor& v}srosnkUr dh rkfrZrHkwfedk
6. C.D. Sharma - A critical Survey of Indian philosophy
7.J.S. Vinayaka - Indian philosophy
8. H.P. Sinha- Indian Philosophy



MYS-6: Psychology and its relevance to yoga

Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit I
Definition of Psychology , Nature of Psychology scope of Psychology , Branches of Psychology
subfields of Psychology , Utility of Psychology relation of Psychology to other fields of study ,
Psychology of human behaviour Psychology of spiritual growth and yogic management.

Unit IT
Personality Development, its meaning and nature, Characteristic of personality, developmental
approach and its assessments personality according to yoga text. Education Psychology ,
Motivation , Emotion , IQ its meaning, IQ testing and its controversies , Stress , its concepts ,
causes and Stress according to Yoga and its Challenges to Modern Science.

Unit 111
Psychotherapy, definition, counselling and psychotherapy related fields, guidance clinical
psychology, its categories, counsels as hagiology, helping relationship solution to human
problems, counselling and guidance expectation, and goals, Approach of counselling and
counselling, process of counselling and stages in the counselling process , Special areas in
counselling, counselling families, reluctant clients, parents, children, Delinquent marriage,
premarital, women, drug addicts, Educational counselling and vocational counselling.

Reference Books

1.Yoga Psychotherapy and its application-by Ganesh shanker.

2.Psychotherapy and Counselling -By a unit of global institute,Kolkata.

3.Counsellingtechniques,interviewing and evaluation method-Do-

4.Y oga Philosophy of Patanjali-AcharyaHariharananda

5.Psychology East & West-Ajay Swami

6.The synthesis of Yoga —Sri Aurobindro

7.SMET —Dr.H.R.Nagendra,Dr.R .Nagarathna.

8.The Yoga Upanisad- Ayanger.T.B.Srinivas.

9.0n the meaning of Transpersonel:Some metaphysical perspectives.
10. Concise Dictionary of Psychology-
11. Robert Frager James Fadian — Personality and personnel growth .
12. C.G Jung - Analytical Psychology: its theory and practice.



MYS-6: Psychology and its relevance to yoga

Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit I
Definition of Psychology , Nature of Psychology scope of Psychology , Branches of Psychology
subfields of Psychology , Utility of Psychology relation of Psychology to other fields of study ,
Psychology of human behaviour Psychology of spiritual growth and yogic management.

Unit IT
Personality Development, its meaning and nature, Characteristic of personality, developmental
approach and its assessments personality according to yoga text. Education Psychology ,
Motivation , Emotion , IQ its meaning, IQ testing and its controversies , Stress , its concepts ,
causes and Stress according to Yoga and its Challenges to Modern Science.

Unit 111
Psychotherapy, definition, counselling and psychotherapy related fields, guidance clinical
psychology, its categories, counsels as hagiology, helping relationship solution to human
problems, counselling and guidance expectation, and goals, Approach of counselling and
counselling, process of counselling and stages in the counselling process , Special areas in
counselling, counselling families, reluctant clients, parents, children, Delinquent marriage,
premarital, women, drug addicts, Educational counselling and vocational counselling.

Reference Books

1.Yoga Psychotherapy and its application-by Ganesh shanker.

2.Psychotherapy and Counselling -By a unit of global institute,Kolkata.

3.Counsellingtechniques,interviewing and evaluation method-Do-

4.Y oga Philosophy of Patanjali-AcharyaHariharananda

5.Psychology East & West-Ajay Swami

6.The synthesis of Yoga —Sri Aurobindro

7.SMET —Dr.H.R.Nagendra,Dr.R .Nagarathna.

8.The Yoga Upanisad- Ayanger.T.B.Srinivas.

9.0n the meaning of Transpersonel:Some metaphysical perspectives.
10. Concise Dictionary of Psychology-
11. Robert Frager James Fadian — Personality and personnel growth .
12. C.G Jung - Analytical Psychology: its theory and practice.



MYS-7: Study of Yogic Practices

Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit-I
Asana- Definition, classification, categories, benefits & limitation. Eight step technique of asana.
Technique of asana according to different text.Surya Namaskara-Technique, benefits, limitation
and its mudras.Physiological effect of asana and surya-namaskar on human system.

Unit-11
Pranayama- Definition, classification, types, technique of Pranayama, benefits & limitation.
Pranayama method according to different schools. Breathing practices, types, techniques,
benefits and limitations. Physiological effect of various Pranayama on human body.Meditation-
Definition, types, techniques of meditation.Effect of meditation on various system of human
body.

UNIT- III
Bandha -Definition, Types, techniques, benefits & limitations. Physiological effects of Bandhaon
various system of human body. Mudra- Definition, types, techniques, benefits & limitations.
Physiological effects of Mudra on various system of Human body.Shat karma- Definition,
classification, categories, benefits & limitations. Physiological effect of various shat karmas on
human body.

Reference books

1. SHILS, M.E, Olson ,J.A, Shike ,M and Ross ,A.C.(1999): Modern Nutrition in Health and
Disease 9th edition.

2. Williams,S.R.(1993):Nutrition andDiet Therapy 7th

edition. TimesMirror,Mosbycollege,Publishing.

Mohan,L.K,andEscolt-students (2000)Krauses food Nutrition Diet Therapy.

Seth ,Y and Singh K.Diet Planning Through Lifestyle in Health and Disease.

SrilakshmiS.Dietetics 1999.

Davison,A,Passmore,R.Brock]J.F.andTruewell,A.S.Human Nutrition and Diets

PPH — Dr.H.R. Nagendra, Dr Nagratana

Asana kyoAurkaise — OM PrakashTiwari

9. Yogasana — Swami Kavalyanand

10. Text book of yoga — Yogeshwar

11. Asana, Pranamaya, band & Mudra

NNk W



12. Pranamaya — Swami SatyanandaSarswati
13. Yoga in Daily life — Dr Shekar Sharma
14. Light on Yoga- B.K.S Iyengar



MYS-8: Research Methods and Statistic in Yoga Education

Instructions to Paper Setters (Theory)

The paper is divided into three units. The question paper will consist of A, B and C
sections. A part will consist of ten compulsory questions (at least three questions from each
unit) (2 marks each). B part will consist of nine questions (three questions from each unit)
and students are required to attempt five questions (5 marks each) selecting at least 1
question from each unit. C part will consist of six questions (2 questions from each unit of
syllabus) and students are required to attempt three questions (10 marks each) selecting 1
question from each unit.

Unit 1
Introduction: - Meaning object, Significance, need and important of research and its scope in
yoga Education. Types of research, formulation and Development of research problem, methods
, central tendency :- objective of Averaging types averages mean and median .
Dispersion:-Measures of dispersion "™

Unit-11
Correlation and Regression, Meaning and Definition of Correlation.Types of correlation,
methods of Determining Correction.Regression Analysis :- meaning and use, regression lines .
Regression equations, regressions Coefficient and Calculations, Difference between correlation
and Regression.

Unit-ITT
Statistical Inference I- Sampling, Advantage of Sampling, types of sampling, sampling
distribution, sampling Error, Estimation Hypothesis Testing: - Types I and Type II Error, level of
significance. Statistical Inference II- test of Significance small and large sample test and (z, t, f
and x’test) Analysis of variance.

Reference Books

Research Methods- H.K. kapil.

Research Methodology. C.R. Kotar.

Statistical method- S.P. Gupta.

Statistical psychology and education — garret.

VagyanikMalish.-shrisatpal.

Research methods — Dr. H.R. NagendrasharlleyTelles V KY P. Bangalore.

A



MYS-I-P Practicals Previous Year

e Paper I .Asana, Pranayama, Kriya, Bandha Mudra, Relaxation Technique etc.
e (Demonstration + Viva Voce +Teaching Technique)

e Max marks: 100

[ ]

e Lists of Yoga Practices

e ASANA

e 1.Ardhakati Chakrasana 2.Ardha Chakrasana

e 3.Padahastasana 4.Vajrasana

e 5.Sasankasana 6..Paschimatanasana

e 7.Halasana. 8.Sarvangasana

e 9.Matsyasana. 10.Bhujangasana

e 11.Salabhasana. 12.ArdhaSirsasana

e 13.Sirsasana. 14.Padmasana

e 15.Sukhasana 16.Siddhasana

e 17.Siddha yoni Asana

e PRANAYAMA BANDHA

e Sectional Breathing — 4,Bhastrika JalandharaBandh

e Nadisudhi, Sheetali , MoolaBandh ,uddiyanbandh
e mahabandha, agnisara

o Sithkari , Sadantaujjaiy