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INSTITUTE OF MANAGEMENT
PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR

TWO YEAR M.B.A. (FULL TIME) PROGRAMME

COURSE STRUCTURE
Academic Session: 2019-20

FIRST SEMESTER MARKS
External Internal Total
111 Management Concepts and 70 30 100
Process
112 Organisational Behavior 70 30 100
113 Quantitative Methods 70 30 100
114 Managerial Economics 70 30 100
115 Accounting for Managers 70 30 100
116 Information Technology with 70 30 100
Computer Lab Work
117 Environment and Management 70 30 100
118 Business Legislations 70 30 100
119 Industry Based Project & Viva-I 70 30 100
900
SECOND SEMESTER
121 Managerial Communication 70 30 100
122 Management Science 70 30 100
123 Human Resource Management 70 30 100
124 Financial Management 70 30 100
125 Marketing Management 70 30 100
126 Production Management 70 30 100
127- Research Methodology 70 30 100
128 Business Ethics & Indian Ethos 70 30 100
129 Industry Based Project& Viva -I1 70 30 100
900

1
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THIRD SEMESTER MARKS

231 Organizational Effectiveness & Change 70 30 100
232 International Business 70 30 100
233 Management Information System 70 30 100

* Specialization -Group A: MARKETING (COMPULSORY)

234 Marketing Research & Consumer 70 30 100
Behavior

235 Sales & Advertising Management 70 30 100

236 Industrial & Service Marketing 70 30 100

* Specialization Group B (4ny One Group is to be Opted )

FINANCE

237F. Security Analysis and Portfolio Mgt. 70 30 100

238F. Management of Financial Services 70 30 100

HUMAN RESOURCE MANAGEMENT

237H. Human Resource Development 70 30 100

238H. Legal Framework of HRM 70 30 100

SYSTEM

237 S. System Analysis & Design 70 30 100

238 S. RDBMS & SQL Concepts 70 30 100

239 TRAINING REPORT & VIVA 70 30 100
900

2
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FOURTH SEMESTER MARKS

241. Strategic Management 70 30 100
242. Retailing Management 70 30 100
243 Corporate Social Responsibility 70 30 100

* Specialization- Group A : MARKETING (COMPULSORY)
244 International Marketing 70 30 100

* Specialization -Group B :( Any One Group is to be Opted)

FINANCE

245F .International Financial Mgt. 70 30 100

246F. Project Planning, Analysis & Mgt 70 30 100

HUMAN RESOURCE MANAGEMENT

245H. Compensation Management 70 30 100

246H. Mgt. of Industrial Relations 70 30 100

SYSTEM

245S. Business Process Re-Engineering 70 30 100

& ERP

246S. Fundamentals of Computer Architecture 70 30 100

600
Note:

1. Specialization Group B has three functional specializations in the area of Finance
HRM and System. Out of these three specializations, any one as a whole is to be
opted. First two papers from the opted specialization are to be studied in the third
semester and remaining two papers are to be studied in the fourth semester.

2. Comprehensive viva will be based on all the subjects studied during all the
semesters.
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MBA - FIRST SEMESTER (Session: 2018-2019)

MANAGEMENT CONCEPTS AND PROCESS (FT-111)

¢ Concepts, nature, scope , significance, functions and principles of management ,historical
evolutions of management thoughts Management Process, System Approaches to
Management

Planning-concepts, components and steps involved in planning process, MBO, Individual
and Group Decision Making.

Organizing- principles , centralization, decentralizations, delegation, employees’
empowerment, line & Staff Authority, Different types of organization structures, staffing.
Directing and Coordinating Assumptions in directing, Principles of Directing, .
Controlling, nature, scope, functions, steps and control techniques.

Suggested Readings:

1.
2

SN

Stoner and Freeman, Management, Prentice Hall, N. Delhi.
Koontz, O' Donnell Wechrich, Principles of Management, McGraw Hill, New York.

Peter F. Drucker, The Practice of Management, Allied Publishers.
Massie, Essentials of Management, AITBS, New Delhi.

Terry and Franklin,Principles of Management, AITBS, New Delhi.
Agrwal, R.D.Organisation and Management- TMH, New Delhi

ORGANISATIONAL BEHAVIOUR (FT-112)

Understanding Human Behavior, Individual Differences, Personality, Attitudes, Values,
Emotional Intelligence.

Intra-personal Processes: Sensation, Perception, learning, Motivation. Inter-personal
Process, stress management.

Leadership, Socialization, Counselling, Mentoring.

Group Behavior -Intra-group and Inter-group processes and behaviour, Team
Development and Team Functioning

Conflict Management - Intra and Inter personal conflict.

Suggested Readings:

1. Luthans Fred, Organisational Behaviour.,New York, McGraw Hill.
2. Robbins S.P., Organisational Behaviour, New Delhi, PHI.

3. Singh, Dalip, Emotional Intelligence at Work, Response Books, Sage

4. Davis Keith, Human Behaviour at Work, TMH, New Delhi
5. Pareek Udai, Organisational Behaviour, Oxford, IBH, Mumbai
6. Hersey Paul and Blanchard, Management of Organisational

Behaviour, Prentice Hall of India, New Delhi.

7. Uma Shekharan, Organisation Behaviour, TMH, New Delhi.
8. Dwivedi, R.S. Human Relations and Organisational Behaviour,

Galgotia, New Delhi.
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QUANTITATIVE METHODS (FT-113)

Mathematical basis of Managerial Decision: Functions A.P. & G.P. and their Managerial
Applications, Matrices, Markov chains.

Frequency Distributions and their Analysis - Measures of Central Tendency and
Dispersion.

Probability Theory and Probability Distributions — Binomial, Poisson, Normal and
exponential

Correlation and Regression Analysis (Linear)

Index Numbers, Time Series Analysis and Forecasting.

Suggested Readings:
1.

2.
3.

~ o

Chadha, N.K. Statistics for Behavioural and Social Scientists, Reliance Publishing
House, Delhi.

Gupta, S.P. and Gupta M.P. Business Statistics, New Delhi, Sultan Chand.
Kazmier, L.J. and Pohl, N.F. Basic Statistics for Business and Economics, New
York, McGraw Hill.

Levin Richard I and Rubin David S. Statistics for Management, New Jersey,
Prentics Hall Inc.

Terry, Sineich, Business Statistics by Examples. London, Collier Macmillan
Publishers.

Roy, “Business Statistics”, Pustak Bhawan, Allahabad.

Sharma, J. K. Business Statistics, Pearson Education Pte. Ltd.

MANAGERIAL ECONOMICS (FT-114)

Nature and Scope of Managerial Economics, Fundamental Concepts in Managerial

Economics, Role and Responsibilities of Managerial Economist.

Law & Nature of Demand, Demand Determinants, Demand F orecasting, Demand
Function, Elasticity of Demand, Consumer Surplus. Law of Returns and Production
Functions and cost output relations, Market structure.
Price-output decisions under different market conditions - Perfect and Imperfect
Competition, Monopoly, Monopolistic Competition, Oligopoly, Non-Price
Competition, Price Discrimination, Types of price discrimination.

Balance of Payment, Concept and measurement of National Income, Gross Domestic
Savings, Gross Domestic Capital Formation.
Nature and Concept of Profit, Theories of Profit, Business Fluctuations and Trade
Cycles, Impact of Trade Cycle on Society.

Suggested Readings:

1

2.

SN~ w

Adhikary,M. Business Economics., New Delhi, Excel Books.

Baumol, W.J. Economic Theory and Operations Analysis, New Delhi, Prentice Hall
Inc.

Chopra, O.P., Managerial Economics, New Delhi, Tata Mcgraw Hill.

Keat Paul G & Philips K.Y. Young, Managerial Economics, Prentice Hall, New Jersey.
Koutsoyiannis, A. Modern Micro Economics, New York, Macmillan.

Milgrom, P and Roberts J. Economics, Organisation and Management. Englewood
Cliffs, New Jersey, Prentice Hall Inc.

Mehta P.L., Analysis, Problems & Cases, Sultan Chand & Sons, New Delhi.
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ACCOUNTING FOR MANAGERS (FT-115)

Financial Accounting — Concept, Importance and Scope, Generally Accepted Accounting
Principles, Preparation of Financial Statements with special reference to analysis of a
Balance Sheet and Measurement of Business Income

Financial Statement Analysis - Ratio Analysis, Funds Flow Analysis, The Statement of
Cash Flows

Management Accounting — Concept, Need, Importance and Scope; Basic Concepts in
Cost Accounting — Material, Labour, Overheads, Job and Process Costing.

Budget and Budgetary Control, Types of Budget — Flexible Budget, Cash Budget.
Costing for Decision-making, Standard Costing, Cost Volume Profit Analysis,
Responsibility Accounting,

ggested Readings :
Anthony R N and Reece J S. Accounting Principles, Homewood, Lllinois, Richard D.
Irwin.
Bhattacharya S K and Dearden J. Accounting for Management : Text and Cases. New
Delhi, Vikas.
Heitger, L E and Matulich, Serge. Financial Accounting. New York, McGraw Hill.
Hingorani, N L. and Ramanathan, A.R. Management Accounting., New Delhi, Sultan
Chand.
Horngren, Charles etc. Principles of Financial and Management Accounting,
Englewood Cliffs, New Jersey, Prentics Hall Inc.
Needles, Belverd, etc. Financial and Managerial Accounting. Boston, Houghton Miffin
Company.
Vij, Madhu. Financial and Management Accounting. New Delhi, Anmol
Publications.

Information Technology (FT-1 16)

Introductions to Computers- Hardware, Software, System software, Application software
and packages, Introduction to embedded software

Fundamentals of Operating System, DOS, Windows, Introduction to DBMS Concepts
and integration of applications, Basics of data processing, Data hierarchy, Data file
structures ,Emerging Communication Technologies

Commonly used software Packages like Microsoft Word, Microsoft Excel, Microsoft
Power Point, Tally etc.

Types of Network- LAN, WAN and MAN, Introduction to Electronic Commerce and
Electronic Business, Overview of cyber security, Cloud Computing, Artificial
Intelligence.

Introduction to World Wide Web- Internet Operations- Internet Browsers and Business
Websites, Use of Search Engines and Google Applications, Use of internet as a medium
of marketing, Managerial issues in reaching consumers / organizations through internet.

sted Readings
Burch, John and Grudnitski Gary. Information Systems : Theory and Practice, New
York, John Wiley.
David, Van Over. Foundations of Business Systems. Fort Worth, Dryden.
Eliason, A.L. On-Line Business Computer Applications., Chicago, Science Research
Association.
Estrada, Susan. Connecting to the Internet. Sebastopol, C A, O’Reilly.
John, Moss Jones, Automating Managers : the implications of Information
Technology for Managers. London, Pinter.
Long, L. Computers, Englewood Cliffs, New Jersey, Prentice Hall Inc.
Summer, M. Computers Concepts and Uses., Englewood Cliffs, New Jersey, Prentice-

Hall Inc.
6
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ENVIRONMENT AND MANAGEMENT (FT-117)
Business Environment: Nature, Scope and its relevance in Management Decision
Making.
State Participation in Business, Interaction between Government and Business, Socio-
Cultural and Political Environment and its effect on Business.
Government Control over price and distribution; Consumer Protection Act (CPA), New
Industrial Policy of the Government, Monetary and Fiscal Policy.
Industrial Ecology, Environmental Management System : EMS Standards, ISO 14000.
Environmental Accounting and Auditing, Clearance/Permissions for establishing industry
GATT/WTO origin and main section of WTO Agreement, Patents, IPRS, Industrial
Pollution — Air, Water, Land Pollution and its effects on Business, Environmental Ethics.

Suggested Readings :

l.
2
3.
4.
5
6

Francis Cherumilam, Business Environment, Himalaya Publishing House

Adhikari, M., Economic Environment of Business

Gupta, D., Indian Government & Politics

Ghosh P.K. & Kapoor, G.K. Business & Society

K.Aswathapa, Essential of Business Environment, PHI

Sidiqui, Saleem, Business Environment, Pearson Education Pte. Ltd

BUSINESS LEGISLATIONS (FT-118)

The Indian Contract Act 1872, Essentials of a valid contract, Void agreements,
Performance of Contracts & its remedies, Quasi-contracts. Agency, Bailment, Pldge,
Guarantee and Indemnity.

An overview of The Negotiable Instruments Act 1881. Holder-in-Due Course,
Arbitration.

The Companies Act, 2013 : Nature and Types of Companies. Formation. Memorandum
and Articles of Association, Prospectus Allotment of Shares, Winding Up. .

Consumer Protection Act , 2019 : Objectives, Consumer Right, Consumer Protection
Council, Central consumer Protection Authority, Consumer Dispute Redressal Commission
Mediation, Offences and Penalties. IT Act 2000: Salient features, Digital Signature,
Electronic Governance, Electronic Records, Certifying Authorities, Electronic Signature
Certificate, Duties of Subscribers, Penalties and Adjudication, Cyber Appellate Tribunal,
Offences and Inter Midiaries not to be liable in certain cases.

An Overview of Labour Legislations in India like Industrial Dispute Act, Trade Union
Act, Employee (Workmens') Compensation Act.

2

Suggested Readings :

Nk~

Tuteja S.K. Business Law For Managers, New Delhi, Sultan Chand.
Kapoor, N. D. Mercantile Law.

Datey, V. D. Business and Corporate Laws, Taxman

Padhi, P. K., Legal Aspects of Business, PHI

Kuchhal, M. C., Business Laws, Vikas Publishing House

Pandit, M. S. and Pandit, Sobha., Business Law, Himalaya Publishing House
Grover and Kapoor, Company and Business Law, S. Chand

Industry Based Project — I (FT-119)

Students will prepare Industry Based Projects individually on the basis of topics allotted to them.
The Industry Based Project submitted by the students will be evaluated by the external
examiner and viva will be based on the Project.
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MBA - SECOND SEMESTER (Session: 2018-2019)

MANAGERIAL COMMUNICATION (FT-121)

Importance and Nature of Business Communication, Channels and Media of Communication,
Communication Networks, Effectiveness of Communication ; Process of Communication

Barriers to Communication; Writing Business Reports, Communication Theories

Oral Communication, Resume preparations, public speaking and negotiations skills; Legal aspects of
Business Communication

Listening Skills, Presentation Skills, Non Verbal Communication

Feedback Skills, Interview skills, Counselling Skills, Communication on Disciplinary Matters, Group
Discussion and Meetings.

Suggested Readings :

1.

2.
3.

o

Bowman, Joel P and Branchaw, Bernadine P. Business Communication: From Process to Product,
Dryden Press, Chicago.

Hatch, Richard.:Communicating in Business., Science Research Associates, Chicago.

Murphy, Herta A and Peck, Charrles E. Effective Business Communications, Tata Mc Graw Hill,
New Delhi.

Pearce, C Glenn etc. Business Communications : Principles and Applications, John Wiley, New
York.

Treece, Maira. Sucessful Business Communications, Allyn and Bacon Boston.

Bahal, Sushil. Business Communication, Sage Publication

Rao, N. and Das R. P., Communication Skills, Himalaya Publishing House

MANAGEMENT SCIENCE (FT-122)

Management Science — Basic Concepts and its Role in Decision Making, Linear Programming:
Formulation, Graphical Method, Simplex Method, Concepts of Duality, Post Optimality Analysis.
Integer Programming , Branch and Bound Algorithm, Transportation and Assignment Models,
Routing Problems, Sensitivity Analysis.

Queuing Theory; Inventory Management Techniques

PERT and CPM, Decision Theory and Decision trees.

Game Theory; Simulation, Markow Analysis, Goal programming.

Suggested Readings :

L.

A e

Gould, F.J.etc. Introduction to Management Science. Englewood Cliffs, New Jersey, Prentice Hall
Inc.

Mathur, K and Solow, D. Management Science, Englewood Cliffs, New Jersey, Prentice Hall Inc.
Narag A.S. Linear Programming and Decision Making. New Delhi, Sultan Chand.

Sharma, J.K. Operations Research : Theory and Applications. New Delh, Macmillian India Ltd.
Taha, H.A. Operations Research — An Introduction. New York, Mc Millan.

Theirouf, R J and Klekamp, R.C. Decision Making Through Operations Research, New York,

John Wiley.

HUMAN RESOURCE MANAGEMENT (FT-123)
Concepts and Perspectives on Human Resource Management; Evolution and Philosophy of Human
Resource Management, HR challenges in changing environment
Human Resource Policy and Planning; Human Resource records and Audit, Job Analysis. Methods of
» Job Analysis, Description , Job specification.
Recruiting and Selecting Human Resources ,Placement , and Induction,
Manpower Training and Development, Performance Appraisal and Potential Evaluation; Job
Evaluation, Wage Determination and Compensation management.
Employees’ Welfare; Industrial Relations; Grievance Management, Exit Policy and Implications;
Overview of international Human Resource Management.

8
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Suggested Readings :

1. Das, R.P. Management of Industrial Relations, Varanasi, MTC

Rao, N and Das R.P. Cases in Human Resource Management, Himalaya Publishing House,

Mumbai.

Aswathappa, K. Human Resource and Personnel Management Tata McGraw Hill, New Delhi.

De Cenzo, D.A. & Robbins S P. Human Resource Management, New York, John Wiley.

Guy, V & Mattock J. The New International Manager, London, Kogan Page.

Holloway, J. ed. Performance Measurement and Evaluation. New Delhi, Sage.

Monappa, A. & Saiyadain M. Personnel Management., New Delhi, Tata Mc-Graw Hill.

Dwivedi, R.S. HRM in Indian Organisation, New Delhi, Galgotia.

Pareek, Udai. Designing & Managing Human Resource System, New Delhi, Oxford Pub. Co.

0. Stone, Lloyed and Leslie W.Rue, Human Resource and Personnel Management Richard D. Irwin,
Lllionis.

11. Vohra, N. D. Quantitative Techniques for Managers

»

=00 NV AW

FINANCIAL MANAGEMENT (FT-124)

* Financial Management: An Overview, Acquisition of funds, allocation of funds and allocation of
income, Nature and Scope, Profit Maximisation v/s Wealth Maximisation, Financial levarage,
Operating leverage.

* Capital Budgeting : Concept and Significance, Derivative of Cash flow in a Capital Budgeting
Situation, Techniques and methods of capital budgeting, conflicts between NPV and IPR, Cost of
capital, Weighted Average Cost of Capital.

* Working Capital Management: overview, Management of Cash, Accounts receivables and
inventories, Financing current assets. Cash Management Models.

* Retained earnings and Dividend Policy, Types of Dividend, Dividend Theories, Dividend Practices in
India. Bonus Shares

* Sources of Long Term and Short-term Finance, Capital Structure Theories and Factors.

Suggested Readings :

1. Hampton, John. Financial Decision Making. Englewood Cliffs, New Jersey, Prentice Hall Inc.

2. Van Horner, James C. Financial Management and Policy, New Delhi, Prentice Hall of India.

3. Winger, Bornard and Mohan, Nancy. Principles of Financial Management, New York, Macmillan
Publishing Company.

4. J.C. Van Horne, Fundamentals of Financial Management, PHI, New Delhi.

5. Weston Brigham, Managerial Finance, McGraw Hill, New York

6. 1M. Pandey, Financial Management, Vikas Pub.House, New Delhi.

7. P. Chandra, Financial Management, TMH, New Delhi.

8. S.C. Kuchhal, Financial Management, Chaityna Publishing House, Aligarh.

9. R.M. Srivastava, Financial Decision Making, Himalaya Publishing House, Mumbai.

MARKETING MANAGEMENT (FT-125)

* Marketing: Concept, Nature and scope. Marketing Environment Ps of Marketing, BCG Matrix

*  Marketing Information & Research, Market Segmentation and Targeting, Buying Behaviour.
Understanding Consumer & Industrial Markets

*  Product Decisions- Types of Product, Product mix, Product Life Cycle, New Product Development
Stages, Branding and Pricing Methods, Factors Influencing Pricing Decisions, Packaging , CRM
including Concept of Relationship Marketing

*  Channel Management, Sales Management, Promotion Management .

*  Marketing Control. Specific Marketing Issues : Rural Marketing, Retail Marketing, Marketing of E-
Business, Consumerism, Globalisation, Green Marketing, Brand ; Meaning and role , Brand Building
strategies.

Suggested Readings :

1. Philip Kotler, Marketing Management Analysis, PHI, New Delhi.
2. R.S. Davar, Modern Marketing Management, Universal Book Sellers, New Delhi.
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Stanton & Futrell, Fundamentals of Marketing, McGraw Hill, New York.

McCarthy, Basic Marketing, Universal Book Sellers, New Delhi.

Ramaswamy, V.S, I, Marketing Management : Analysis, Planning: Implementation & Control,
Macmillan, Chennai.

Philip Kotler & Armstrong Jr., Principles of Marketing : PHI, New Delhi.

Ramswamy V.S. & Nama Kumari, S, Marketing Management Planning, Implementation &

Control, McMillan India Ltd.

PRODUCTION MANAGEMENT (FT-126)
Meaning, Nature, Significance and Scope / Role / Functions of Production Management,
Relationship with other Management Functions, Different Production Systems : Continuous and Mass
Production Intermittent Production, Batch / Job-Shop Production
Product Design , Plant Location, Plant Layout, .
Production Planning and control, Capacity Planning, Scheduling and Sequencing in the Context
of Continuous and Intermittent Systems. TQM & SQC.
Materials Management -Value Analysis, Waste and Scrap Disposal, Classification and
Codification, Standardisation, ~ Variety Reduction, Material Handling, JIT.
Work study, Methods Study, Work Measurement, Industrial Safety and Safety Management,
Maintenance Management.

Suggested Readings :

N~

Adam, E E & Ebert, RJ. Production & Operation Management. New Delhi, PHI.

Paneerselvam, Production Management, PHI

Ashwathapa, Production & Operations Management

Chunawala and Patel, Production Management

Buffa, E.S. Modern Production Management, John Wiley (New York).

Chary S.N. Production and Operations Management, New Delhi, TMH.

Dilworth, James B. Operations Management : Design, Planning & Control for Manufacturing &

Services, Singapore, Mc Graw Hill.

RESEARCH METHODOLOGY (FT-127)

Concepts of Research, Scientific Approach to Research, Types of Social Science Researches..
Research Process and Planning for Research, Formulation of Research Problem,

Research Designs — Exploratory, Descriptive and Experimental Research Designs, Sampling Design,
Sources and Methods of Data Collection, Observation Design, Interviewing for Research,
Formulation of Questionnaire.

Scaling Techniques, Techniques of Data Analysis (including Statistical Techniques) like ANOVA,
Awareness of Software Packages relevant to Management Researches

Interpretation of Data and Drawing Inferences, Research Report Writing, Research Publications.
Applications in Marketing Research with special reference to Product Research, Service Research,
Advertising Research and Sales Research.

Suggested Readings :

DA W =

Bernet, Roger : Management Research, ILO.

Kothari, C. R. Research Methodology, New Age International

Fowler, Floyd J.Jr., Survey Methods, Sage Pub.

Salkind, Nell J., Exploring Research., Prentice Hall, NJ.

Dwivedi, R.S. Research Methodology in Behavioural Sciences- McMillian.

BUSINESS ETHICS AND INDIAN ETHOS (FT-128)

*  Ethics: Nature, Scope , Purpose , Importance of Ethics and moral Standards. Religion and
ethics, Source of Ethics, Ethics and Management system ,Ethical issues and Analysis in
management. Personal Framework for ethical choices, Values.

10
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Business Ethics: Scope , Need, Importance, Factors influencing Business Ethics, Ethical
Theories, Morality and ethics, Valve based organization , Ethical pressure in individual in
organization.

«  Management Ethics: Business Ethics and society, Society expectations from business, Values for
Managers, Cultural Contradictions, Spirituality and leadership,

«  FEthics in Business Functions: Marketing, Finance, Human Resource and Production,
Environmental Ethics, Gender issues ecological consciousness.

. Business Ethos: Interaction between ethos, morality and law, Characteristics, Principles and issues

of Business Ethos, Social Responsibility of Business Corporate Governance and Ethics.

Suggested Reading
1. S.K.Chakraborty Human Response in Organisation : Towards the
Indian Ethos : TMH, New Delhi.
2. T. Petrick and J. Quinn Management Ethics: Integrity at work
3. S.K. Chakraborty QWL and Managing by Human Values — TMH, New Delhi.

Industry Based Project - 11
FT-129

Students will prepare industry based projects individually on the basis of topics allotted to them.
The Industry Based Project submitted by the students will be evaluated by the

external examiner and viva will be based on the Project.

11
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MBA - THIRD SEMESTER (Session: 2018-2019)

ORGANISATIONAL EFFECTIVENESS AND CHANGE (FT-231)

* Anoverview of Organisational structure, Behavioural implication of organizational structure, factors
influence in desi gning organizational structure and Job design. Organizational Effectiveness-
Approaches, need and significance

*  Organisational development- nature, goals, process , Diagnosis methods and intervention
mechanisms

*  Organizational change- need, factors, change agents, resistance and approaches to manage changes.

*  Organisational conflicts — causes, nature measures to resolve organisational conflicts.

*  Organisational culture and climate, organizational learning, power and politics in the organization,
integration and control.

Suggested Readings

- S. P Robbins Organisational Theory PHI , New Delhi

- S.P.Robbins Organisational Behaviour PHI, New Delhi

. F.Luthans , Organisational Behaviour TMH, New Delhi

R.S. Dwivedi ,Organisational Behaviour and Human Relations
McMillan, New Delhi.

. Uma Sekharan, Organisational Behaviour, TMH, New Delhi.
French and Bell, Organisational Development, PHI, New Delhi.

L~

v »

INTERNATIONAL BUSINESS (FT -232)

* Basics of International trade, Trade Theories, Porter’s Generic Strategies; Global Entry Strategies;
Balance of Payment Instruments of trade policy; tariffs, quotas; Indias F oreign Trade policy .

* Institutional set-up for export promotion in India, salient features of the current EXIM policy . Export
procedure documentation. Multinationals ( MNCs) in India: Role of Multinationals in the
development of developing countries, Export promotion policies.

* Problems and Prospects of Indian Businesses in abroad, Antj — Dumping Duties, regulatory
framework of International Trade, Policy and Performance of export zones and EOU , Export
Incentives.Foreign Investments in India: Foreign Direct Investment (FDI) and Foreign Institutional
Investment(FII) .

*  Export marketing : Indian and Globa] context; WTO: Origin of WTO, Implications of enforcement
of WTO on Indian Business.

* Trade agreement pertaining to trade in goods and services ,Multilateral Environmental agreement
(MEAs). International trade blocks » NAFTA, ASEAN, SAARC, EU, WTO and dispute settlement
mechanism.

Suggested Reading :
1. Francis Cherunilam, International Business
2. Cherunilam, Business Environment,
3. Bhalla, V.K. and Shivramu International Business Environment and business » New Delhi ,
Anmol.
4. Eiteman, D.X. & Stopnehill, Multinational business Finance » New York Wesley

5. Subba Rao, International Business, Himalaya Publishing House

12
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MANAGEMENT INFORMATION SYSTEMS (MIS) (FT-233)

Management Information System. The System Approach and System View of Business, Introduction
to the Process of MLLS. Development.

Management Information System Design - Defining the Problem, Set System Objectives,
Determining information needs, sources, Development and selection of alternative design, Gross
Design, Report.

Implementation of MIS : Stages of Implementation ; Evaluating the system , maintenance of the
system ,Technology monitoring, Emerging opportunity for global buisness

Information system for Decision Making, Basic Information System Related to F inance, Production,
Marketing and Human Resources.

MIS and Decision Making - Phases of Decision making process- Intelligence, Design & choice.
Programmed V/s Non-Programmed Decisions. Expert System and Decision Support System.

Suggested Readings :

L.

Robert G. Murdic Joel E, Ross, James R. Clagget, Information Systems for Modern Management,
PHI, New Delhi.

2. Gordon B Davis,M.H. Olson, Management Information Systems, Prentice Hall, New Jersey.

3.

Jerome Kanter, Management Oriented Management Information System, PHI, New Delhi.

4. N. Subramaniam, Introduction To Computers, Himalaya, Mumbai.
5. P.K. Sinha, Computer Fundamentals, BPB, New Delhi.

SPECILISATION
COMPULSORY GROUP A - MARKETING

MARKETING RESEARCH AND CONSUMER BEHAVIOUR (FT- 234)

Marketing Research — Concept, nature, scope, significance, advantages and limitations,

steps involved in marketing research.

Research design and its types, product pricing, promotion and advertising research, marketing
research in India, data collection, sources of data, data analysis and interpretation , major
techniques of marketing research and report writing.

Consumer behavior(CB) - nature , concept ,scope, CB Models, significance of consumer behaviour
Consumer vs customer and consumer decision making

Internal factors influencing consumer behaviour - life style, motivation, attitude, learning, perception
and personality.

External factors influencing buying behaviour ~ family, groups, social class and cultural , cognitive
dissonance, diffusion of innovation.

Suggested Reading : ‘
1. D.D. Sharma, Marketing Research, Himalayan Pub. , Mumbai
2, G.C. Beri, Marketing Research, TMH, New Delhi
3. M.N. Mishra, Marketing Research, Sultanchand , New Delhi.
4, Peter D. Bennet and H.H. Kes, Consumer Behaviour
5. Walters and Paul, Consumer Behaviour, McGraw Hill, New York.
6. Shiffman, L.G. & Kanuk, LL., Consumer Behaviour, PHI, New Delhi
7. Balckwell, Engle and Kollat, Consumer Behaviour.

= o ®

Pal, Sumitra, Consumer behavior, S. Chand
Nair, Suja. Consumer behavior, Himalayan Pub. , Mumbai
Solomon, Consumer Behaviour, Pearson
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SALES AND ADVERTISING MANAGEMENT (FT- 235)

» Sales Management - Meaning, Significance, Functions of Sales Manager, Recruitment, Selection,
Training and Motivation of
Sales Personnel, Role of Technology in automation of sales function.

» Sales Organization - Theory of Selling, Allocation of Sales
Territory, Sales Forecasting, Sales budgeting, Different tools in sales promotion and their specific
advantages and limitation, Management of Return on Investment.

* Role of Advertising in Marketing Process, Legal, Ethical and Social Aspect of advertising,
advertising media, types, strategy, Media selection.

*  Purchase Proposition, Unique Selling ~ Proposition, Measuring  Advertising Effectiveness,
Advertising Agency and its role.

» Determination of target audience, building of advertising programme — Message, Headlines, Copy
Logo, Illustration Appeal, Layout.
Campaign Planning, Media Planning, Budgeting, Evaluation.

Suggested Reading :

1. Still, Cundiff and Govani, Sales Management, PHI, New Delhi.

2. Charles Futrell, ABC of Selling, AITBS, New Delhi.

3. Ramaswamy, Sales Management, Sterling, New Delhi.

4. Bellur and Bekman, Sales Management, Himalaya, Mumbai.

5. Manendra Mohan, Advertising Management, TMH, New Delhi.

6. Aaker, Batra and Myers, Advertising Management, Prentice Hall of

India, New Delhi.

. Norris, Advertising Management, Prentice Hall of India, New Delhi.
B.S. Rathore, Advertising Management, Himalaya, Mumbai.

0 =

INDUSTRIAL AND SERVICE MARKETING (FT - 236)
e Industrial Marketing: Classification of industrial goods & services, Types of industrial product lines, new

product development, industrial product life cycle & strategies, pricing of industrial products.

e Formulating Channel strategies and physical distribution decisions: objectives, nature of industrial
distribution channels, Logistics, Promotional Strategies for Industrial goods and services: Sales
promotion, publicity and public relations, direct marketing, personal selling, Advertisement

e Concepts, Nature, Emergence, Growth and Importance of Services, Marketing Challenges, Service
Classification

e Marketing of Service Business, Understandings Service Market, Services and Consumer Behaviour,
Segmentation of Marketing of Services, Management of Service Quality.

s Marketing Mix in Service Marketing, Advertising, Branding of Services, Relationship Marketing, Retail
Marketing.

Suggested Readings:

1. Richard M.Hill et, al., Industrial Marketing, A.T.B.S, Publishers and Distributors, New Delhi

2. Gross, A.C. etc. Business Marketing, Boston, Houghton Mifflin.

3. Michael H.Morris, Industrial and Organizational Marketing, Mcmilan Publishing Company, New York

4. David T.Wilson, —Pricing Industrial Products and Servicesl, Institute for the study of Business Markets,
College of Business Administration, Pennsylvania State University.

5. Michael D.Hutt, Thomas W.Speh, Business Marketing management- A strategic view of industrial and
organizational markets, Thomson south western, Singapore.

6. Lovelock, Christopher H. Managing Services : Marketing Operations and Human Resources.Englewood CIliffs,
New Jersey, Prentice Hall Inc.

7. Lovelock, Christopher H. Service Marketing.Englewood Cliffs, New Jersey, Prentice Hall Inc.

8. McDonald, Malcom and Payne, A. Marketing Planning for Services. Butterworth, Heinemann.
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Suggested Readings :

1.

w N

P NN e

Bhalla, V.K. Management of Financial Services. Anmol, New Delhi.

Bhalla, VK. And Dilbag, Singh. International Financial Centres. New Delhi, Anmol.

Ennew C, Trevor Watkins & Mike Wright : Marketing of Financial Services, Heinemann
Professional Pub.

Gordan, E and K. Natrajan, Emerging Scenario of Financial Services, Himalaya Publishing House.
Meidan, Arthur Brennet, M. Option Pricing : Theory & Applications. Toronto, Lexington Books.
Kim, Suk and Kim, Seung. Global Corporate Finance : Text and Cases. Miami Florida, Kolb.
P.R. Agrawal, Mutual Funds, Orient Law Huge, Allahabad.

Khan M. Y. Financial Services, TMH

HUMAN RESOURCE MANAGEMENT AREA

Human Resource Development (FT —237 H)

HRM Vs HRD, HRD Philosophy and Goals of HRD, HRD Sub-systems/Process Mechanisms , HRD
Intervention Mechanism.

Effectiveness of Training : Identifying Training Needs, Organising Training Programmes, Evaluation
and Follow-up of Training, Recent Development in Training System

Performance Appraisal & Management, Potential Appraisal & Development, Feedback and
Performance Counselling,

HRD Climate and Practices in organizations, HRD Culture, HRD Audit, HRD Culture and Climate in
Indian Organisations.

Career & succession Planning & Development, Introduction to concept and Processes of Quality
Management and continuous improvement processes,

Suggested Readings :
Sungara Raju, S.M., Total Quality Management, New Delhi, Tata McGraw-Hill Pub.Co.Ltd.

Nk W=

Pareek and Rao, Designing and Managing Human Resource, Systems, Oxford & IBH Pub. House
French and Bell, Organisation Development, PHI, New Delhi.

Rao, T.V., Recent Experiences in HRD, New Delhi. Oxford & IBH

Pareek, Udai, Evaluation of HRD, Jaipur, Rawat Publications

Rao T.V., HRD Audit, Oxford IBH, Mumbai.

LEGAL FRAMEWORK OF HUMAN RESOURCE MANAGEMENT (FT -238 H)

Emergence and Objectives of Labour Laws and their impact on Socio-Economic Environment.
Employees Welfare Measure.

Social Security Measures and Laws- Workmen’s Compensation Act, Employees’ State Insurance Act.
Provident Fund Act , Payment of Gratuity Act and Maternity Benefits Act.

Wage Legislations and Bonus Act — The Law of Minimum Wages, Payment of Wages Act, Payment
of Bonus Act.

Laws Relating to Working Conditions in Factories Act, Contract Labour (R &A) Act.

Suggested Readings :

1.

2
3
4.
5.
6
7
8

Ghaiye, B R, Law and Procedure of Departmental Enqunry in Private and Public Sector.
Lucknow, Eastern Law Company.

Malhotra, O P. The Law of Industrial Disputes. Vol.I and II. Bombay, N.M. Tripathi.

Malik, P L. Handbook of Industrial Law. Lucknow, Eastern Book.

Saini, Debi S. Labour Judiciary, Adjudication and Industrial Justice. New Delhi, Oxford.

Saini, Debi S. Redressal of Labour Grievances, Claims and Disputes, New Delhi, Oxford & IBH.
Seth, D.D. Industrial Dispute Act, 1947. Vol.I & II. Bombay, N.M. Tripathi.

Srivastava S.C. Industrial Relations and Labour Law. New Delhi, Vikas.

. N.D. Kapoor, Mercantile Law Sultan Chand and Sons, New Delhi.
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9. Newton M P Payne, A. The Essence of Service Marketing. New Delhi, Prentice Hall of India.
10. Verma, H V. Marketing of Services, New Delhi, Global Business Press.

11. Industrial Marketing, Krishna K Havaldar, 2nd Edition, Tata McGraw Hill

12. Industrial Marketing Management, Michael D Hutt and Thomas W Speh, The Dryden Press

SPECILISATION GROUP - B
(ANY ONE GROUP IS TO BE OPTED )

FINANCE AREA

SECURITY ANALYSIS AND PORTFOLIO MANAGEMENT (FT-237F)

Investment Return and Risk, Cost of Investing in Securities; Mechanics of Investing; Markets and
Brokers; Investment Companies; Objectives of Security Analysis; Investment Alternatives; Valuation
Theories of Fixed and Variable Income Securities.

The Return to Risk and the Investment Decision; Derivative markets, Fundamental and Technical
Analysis, Efficient Market Theory.

Portfolio Management — An Optimum Portfolio Selection Problem, Markowitz Portfolio Theory, The
Mean Variance Criterion (MVC) — The Nature of Investment Risk, MVC and Portfolio Selection, the
Investment in Liquid Assets, Portfolios of Two Risky Securities, A Three Security Portfolio, The
relationship between the Unleveraged and Leveraged Portfolio.

Sharpe Single Index Model; Application of Market Model in Portfolio Construction; Capital Asset
Pricing Model, Factor Models and Arbitrage Pricing Theory.

Optimum Portfolios — Constructing the Optimum Portfolio, Portfolio Investment Process; Bond
Portfolio Management Strategies; Investment Timing and Portfolio Performance Evaluation.

Suggested Readings :

L.
2.

3.

Amling, Frederic. Investment Englewood Cliffs, New Jersey, PHI .

Bhalla, V.K. Investment Management : Security Analysis and Portfolio Management,New Delhi,
S.Chand.

Fischer, Donald E. and J oardan, Ronald J. Security Analysis and Portfolio Management, New
Delhi, PHI.

Alexander, Gordon J. and Sharpe, Willliam F. Fundamentals of Investments, Englewood Cliffs,
New Jersey, Prentice Hall Inc.

Elton, Edwin J and Gruber, Martin J. Modern Portfolio Theory and Investment Analysis. New
York, John Wiley.

Lee, Cheng F. etc. Security Analysis and Portfolio Management. Scott, Foresman.

Markowitz, Harry M. Mean. Variance Analysis in Portfolio Choice and Capital Markets. London,
Basic Blackwell. :
Kevin, S. Security Analysis and Portfolio Management, PHI

MANAGEMENT OF FINANCIAL SERVICES ( FT-238 F )

Financial System and Markets; Indian Financial System, Concept, Nature and Scope of Financial
Services; Regulatory Framework for F inancial Services; Management of Risk in F inancial Services;
Mutual Funds; Merchant Banking Services : Managing of Issue Shares and Bonds, Hire Purchase;
Debt Securitization;

Housing Finance; Credit Rating; Venture Capital, F actoring, Forfeiting and Bill Credit Discounting,
Insurance.

Evaluation of an Acquisition, Takeover and Merger, Leasing and Financial Evaluation of a Lease.
Money Market, Foreign Investment : F DI, FIIs investment Strategies, New Market Instruments.
Corporate Risk Management.
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SYSTEM AREA
SYSTEMS ANALYSIS AND DESIGN (FT - 237 S)

Overview of Systems Analysis and Design; Software applications today — the changing scenarios —
Introduction to different methodologies and Structured System Analysis — Problem identification —
requirement analysis : tools and techniques — feasibility analysis — operational. Technical and
economical feasibility — details of SDLC approach. Business Systems Concept.

System Development Life Cycle; Project Selection; Feasibility Study. Tool for Analysis and Design
of Business Systems; Methodologies Available; Need for Structured Techniques; Structured
Techniques Available. System Requirement Specification and Analysis; Data Flow Diagrams; Data
Dictionaries; Process Organisation and Intersections; Decision Analysis; Decision Trees and Tables.
Expansion, Explosion and Normalization, Detailed Design; Modulation; Module Specification; File
Design; Data Base Design,

System Control and Quality Assurance; Documentation Tools. Testing Techniques Available; System
Controls and Audit Trails; System Administration and Training; Conversion and Operations Plan.
Hardware and Software Selection; Hardware Acquisition; Benchmarking, Vendor Selection,
Operating System Selection, Language Processors, Performance and Acceptance Testing Criteria.
Managing Data Processing in an Organisation; Data Processing Setup; Project Management
Techniques for Managing Software Projects.

Suggested Readings :

1.
2.
3.
4.
5.

Award. Elias M. Systems Analysis and Design. 2" ed., new Delhi. PHI

Coad, Peter and Edward, Yourdon. Object-Oriented Analysis. 27 ed., Englewood Cliff, New
Jersey, yourdon Press.

Whitten, J.L. etc. System Analysis and Design Methods. New Delhi. Galgotia.

Marco. T.D. Structured Analysis & System Specification, New Delhi, Yourdon press.
Rajaraman, V. Analysis and Design of Systems. New Delhi, PHL

RDBMS & SQL CONCEPTS (FT -238S)

Database - Definition, Concepts and Developments - Traditional file Oriented approach, Need for
Database, Uses of Database, Design of Database, Distributed Data Processing System.

RDBMS : Introduction - Database and DBMS Software, Three Layered Architecture, Advantages and
Disadvantages of a Database, History; Data Modeling — Object Oriented and Record Based

Models, E.R. Model and E-R Diagram Examples and Exercises, Hierarchical, Network, Relational
Model, Normalisation Techniques - 18t ond 3" hormal form, Examples and Exercises, E.F. Codd’s
12 Rules for a relational Database.

Database Concepts — Transaction Management, Properties of a Transaction, Commit and Rollback,
Concurrency, Locking, Access Control, Data Integrity, Integrity Constraints, Auditing, Backup and
Recovery; Data Dictionary — System Catelogue, Distributed Database and Distributed Data Access.
Introduction to Client — Server and ODBC connectivity. SQL : SQL Language — DML Commands —
Select, Insert, Update, Delete — retrieving data, summarizing data, adding data to the database,
updating data to the database and deleting data.

Simple queries — use of WHERE, Arithmetic, Comparison and logical operators, ORDER BY,
GROUP BY and Group Functions. Muiti table queries, Sub-queries, Views; DDL Commands — Table
and View Create, Alter, Drop Integrity Constraints; Transaction Processing — Commit, Rollback,
Save point.

Suggested Readings :

1. Coleman, Pat and Peter Dyson, Internets BPB Publication, New Delhi.

2. Keen, Peter and Mark McDonald, The e-Process Edge, Delhi. Tata McGraw Hill.

3. Oberoi, Sundeep e-Security and You, Delhi, Tata McGraw Hill.

4. Richart, Alberto Manuel and Stephen Asbury, Active Server Pages 3, IDG Books, Delhi.

5 Hansen G.W. & Hansen J.V. Data Base Management & Design, PH, Englewood Cliff, New

Jersey.
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6. Hawryszkiewyca L.T. Database Analysis & Design,

Macmillan, New York. Weldon J. Database
Administration, Plenum Press, New York

TRAINING REPORT AND VIVA (FT -239)

The training report submitted by the students will b

e evaluated by the external examiner and
viva will be based on the training report.
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2.

CORPORATE SOCIAL RESPONSIBILITY (FT- 243)

Corporate Social Responsibility: Concept, Historical Evolution of CSR, Developmental
Phases of CSR ,Benefits and Criticisms, CSR in Emerging Economies of the world
National voluntary Guidelines on Social, Environmental and Economic Responsibilities
of Business: Principles for Ethics, Transparency and Accountability in business practices,
Products Life Cycle Sustainability , Employees' well-being, Stakeholder Engagement,
Safety of Human Rights, Environment Protection, Policy Advocacy, Inclusive Growth
for all stake holders, Customer Value

SEBI Guidelines for Corporate Social Responsibility Reporting, Provisions for CSR in
Companies Act 2013: Definition, CSR Activities, CSR Committees, CSR Policy, CSR
Expenditure, CSR Reporting, Display of CSR activities on its website

Understanding the thrust areas mentioned in schedule VII of the Companies Act 2013,
Understanding the practices adopted by companies with respect to CSR Committees,
activities and policy

Impact of CSR Practices on Sustainable development, Generation of Employment,
Promotion of Education, Gender Equality and women empowerment, Improvement of
Health services

Suggested readings

1. Sanjay K. Agarwal, Corporate Social Responsibility in India, SAGE Publications.
Madhumita Chatterji, Corporate Social Responsibility, Oxford University Press

MARKETING AREA (COMPULSORY)

INTERNATIONAL MARKETING ( FT -244)

Nature, Scope and Significance of International Marketing, Foreign  Trade
Concepts and Theories.

Analysis of International Marketing Environment. Trends in India's Foreign Trade,
Governmental Agencies in International Marketing, Export Houses.

International Marketing Intelligence and Marketing Research, Orgnaisational
Structures  in  Foreign  Market, Managing International Marketing
Communication and its Sales Force.

Planning for Overseas Market- Product Strategy, International Product Life Cycle,
Pricing Decisions, Distribution Channel Decisions: Organization of Shipping ,Chartering
Practices , Marine Cargo Insurance, and Promoting Products for Exports including Fairs
and Exhibitions. )

Export finance, Methods of Payment, Letter of Credit, ECGC, Brief study of International
Economic Institutions — World Bank, GATT, UNCTAD,IMF etc.

Suggested Readings :

L.

2.

Bhattacharya, B. Export Marketing : Strategies for Success, New Delhi, Global
Business Press.

Johri, Lalit M. International Marketing : Strategies for Success. University of Delhi,
Faculty of Management Studies.

Keegan, Warren. Global Marketing Management. Englewood Cliffs, New Jersey,
Prentice Hall Inc.
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MBA - FOURTH SEMESTER (Session: 2018-2019)

STRATEGIC MANAGEMENT (FT -241)

Nature, Purpose, Importance and historical evolution of Business Policy, Concept and
applications of Corporate Strategy, Strategic Management : Definition, model and
process for Strategy Formulation :Ansoff growth vector.

Strategic Intent — Vision, Mission, Purpose and Objectives,

Environmental Analysis : External environment and orgnisational Appraisal;
Environmental threat and opportunity profile; competitive advantage of a firm, Core
competency, strategic advantage profile; SWOT Analysis.

Strategic Alternatives-merger, acquisition, diversification, mordernisation, integration,
joint venture, turn around. Strategic Choice- objective and subjective considerations in
strategic choice; Managing Cultural Diversity; Global Entry Strategy.

Strategic Implementation, Activating Strategies,  Structural Implementation,

Functional Implementation, Leadership implementation, Behavioural
Implementation, Strategy Evaluation, Strategic Control, Operational Control Techniques

of Strategic Evaluation and Control.

gested Readings :

Azhar Kazmi, Business Policy & Strategic Management, TMH, New Delhi.

Keen, Peter and Mark McDonald, The e-Process Edge, Delhi. Tata McGraw Hill.
P.K. Ghosh, Business Policy-Strategic Planning and Mgmt., Sultan Chand and Sons,
New Delhi.

V.P. Michael, Business Policy and Environment, Sultan Chand and Sons, New Delhi.
R.M. Srivastava, Corporate Strategy and Planning, Himalaya, Mumbai.

R. Nanjundaiah, Strategic Planning and Business Policy, Himalaya, Mumbai.
Steiner, Miner, Management Policy and Strategy, MacMiillan, London.

L. Ansoff, Strategic Management, MacMillan, London.

Peters Tom. Business School in a Box, New York, Macmillian.

. Hamel G. & Prahallad CK. Competing for the Future, Boston, HBS Press.

RETAILING MANAGEMENT (FT -242)
Retailing: Nature, Scope and opportunities, Types of retailers: merchandise retailers, non-
store retail formats, service retailing; types of ownership, functions of retailers; FDI and
retailing in India, Emerging issues of Retailing in India different kinds
Customer Buying Behaviour: types of buying decisions, buying process, social factors
influencing buying decisions in retailing.
Retail Market Stratégy: definitions, retail planning process, financial strategy, location
strategy, human resource Strategy, retail MIS.
Retail Mix Strategies: buying merchandise, pricing, retail communication mix, multi
channel retailing,
Managing the store, store layout and design, space planning, merchandise presentation
techniques, store ambience, customer service
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Suggested Readings :
1.
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Ahuja, G K & Gupta, Ravi. Systematic Approach to Income Tax, Allahabad,
Bharat Law House.

Bhalla, V.K.Modern Working Capital Management, New Delhi, Anmol.
Bhalla, V.K. Financial Management and Policy, New Delhi, Anmol.
Chandra, Prasanna. Projects : Preparation, Appraisal, Budgeting and
Implementation, New Delhi, Tata Mc Graw Hill.

Dhankar, Raj S. Financial Management of Public Sector Undertakings. New

Delhi, Westville.

HRM AREA

COMPENSATION MANAGEMENT ( FT- 245 H)

Wage Determination : Wage concepts; minimum fair and living wages. Process and
Theories of Wage Determination, job Evaluation and J ob Pricing. Machinery for wage
fixation, Managerial Remuneration in India. Job Evaluation Techniques.

Human Resource Record and Audit; Rewards, Incentives and Wage Differentials:

Types of rewards and incentives; different incentive plans, Dearness Allowance and
other Allowances, Fringe Benefits. Wage Differentials , Profits — Sharing , Co
Partnership & Payment of Bonus with special reference to India.

Wage and Productivity : Concept of Productivity, Productivity of Labour and payment of
Wages , the level of living of Indian Workers wages and earnings of Indian worker.
Problem of low productivity in the Indian workforce.

Wage regulations in India : Salient provisions of : Minimum

Wages Act, 1948 , Payment of Wages Act, 1936 Payment of

Bonus Act, 1965, Equal Remuneration Act, 1976

Wage Policies in India : Concept of wage policy: Objectives, Evolution and Development
of wage policy and its constraints in Indian Organisations.

ggested Readings :
E.B. Flippo , Personnel Management , TMH
Decenzo and Robbins , Human Resource Management, PHI, New Delhi.
N.D. Kapoor, Mercantile Law, Sultan Chand & Sons.
A.M. Sharma ,Compensation Management, Himalaya Publishing House, Mumbai.
Dewivedi, R.S. Personnel and Human Resource Management — An Indian

Experiences, New Delhi, Galgotia.
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Onkvisit, Sak and Shaw, J.J. International Marketing : Analysis and Strategy : New
Delhi, Prentice Hall of India,

Terpstra, Vern and Sarthy, R. International Marketing. Orlando, Dryden Press.

Walter, I and Murphy, T. Handbook of International Business, New York, John Wiley.

FINANCE AREA

INTERNATIONAL FINAN CIAL MANAGEMENT (FT -245F)

Su
1.

w2

International Financial Management: Nature, Scope and Objectives, Domestic v/s
International Financial Management, Theories of International Financial Management,
International Financial System and institutions.

Types of Foreign Exchange Markets and Transactions, Quoting Foreign Exchange Rates,
Spread, Cross Rates, Forward Rates, Quoting Forward Rates; Organisation of the F oreign
Exchange Markets; Forei gn Exchange Risk.,

Accounting and Transaction Exposures, Theory and Practice of Forecasting Exchange
Rates. Forward Contracts; Future Contracts; Other Derivative Securities; Types of
Traders; Futures Markets and the use of Futures in Hedging,

Forward and Future Prices; Interest Rate Futures; Swaps; Options Markets; Properties of
Stock Option Prices; Trading Strategies Involving Options; Options on Stock Indices;
Currencies and Futures Contracts; General Approach to Pricing Derivatives Securities;
Interest Rate Derivative Securities; Derivatives Market in India.

International Receivables and Inventory Management, International Investment Strategy,

International Cash Management, International Financial Strategjes.

ggested Readings :
Abdullah, F.A. Financial Management for the Multinational Firm, Englewood Cliffs,
New Jersey, PHI.
Bhalla, V.K. International Financial Management, New Delhi, Anmol.
Buckley, Adrian, Multinational Finance, New York, PHI.
Kim, Suk and Kim, Seung. Global Corporate Finance : Text and Cases, Miami
Florida, Kolb.
Shapiro, Alan C. Multinational Financial Management, New Delhi, PHI.
AbP.G. Apte, International Financial Management, TMH, New Delhi. Shaprio,
Multinational Financial Management, PHI, New Delhi.

PROJECT PLANNIN G, ANALYSIS AND MANAGEMENT (FT -246 F)

Analysis; Analysis of Project Risk; Firm Risk and Market Risk; Social Cost Benefit
Analysis.

Multiple Projects and Constraints; Network Techniques for Project Management,
Problem of Time and Cost Overrun in Public Sector Enterprises in India; Assessment of
the Tax Burden; Environmental Appraisal of Projects.

Project Finance - Project Financing in India, Infrastructure Finance Vs. Project Finance,
Business and Major Players (Global and India).

Role of FI and banks and shift in Portfolio of FI and banks, Skills required for Career in
Infrastructure Finance.

Infrastructure Projects Appraisal in a Financia] Institution : Appraisal process.
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MANAGEMENT OF INDUSTRIAL RELATIONS (FT -246 H)

Industrial Relations- concept, nature, scope, objectives. Industrial Relations system,
Strategic choice theory of IR. Significance of IR in liberalization and globalisation of
Indian economy. National Trade Union Management.

Trade Unionism, Problems of Indian Trade Unions. Future of Indian Trade Unionism and
Related Issues, Unfair Labour Practices, Grievance — Imp, Process and Practices
Handling Procedures.

Industrial Disputes — Causes & Remedies, Settlement Machinery, Industrial Relations
Legislations-Industrial Disputes Act, Trade Unions Act, Standing Orders Act.

Collective Bargaining stages; Negotiation, Process, Collective, Bargaining in Indian
Organisations. New Trends in Collective Bargaining. Disciplinary Inquiries and actions:
Domestic Enquiry ,Disciplinary action;, Employee Discipline: Importance , Causes and
Forms.

Workers' Participation in Management. Emerging Trends in Industrial Relations
Management, Managing Union free organizations

Suggested Readings :

L.

®

Das,R.P. Management of Industrial Relations, Varanasi, MTC.2002.

Kochan, T.A. and Katz Henry. Collective Bargaining and IR, Homewood Illinois
Richard D. Irish.

Mamkoottam, K.Trade Unionism. Myth and Reality. New Delhi, Oxford University
Press.

Niland J R etc. The Future of Industrial Relations. New Delhi, Sage.

Ramaswamy, E.A. The Rayon Spinners The Strategic Management of Industrial
Relations. New Delhi, Oxford University Press.

Virmani, B.R. Participative Management vs. Collective Bargaining . New Delhi,
Vision Books, Webb, Sidney & Webb, Beadtrice. Industrial Democracy. Melbourne,
Longman.

Modern Labour Law and IR, Srikanta Mishra, Sultan Chand & Sons, New Delhi.
Dwivedi, R.S. Industrial Relations, Galgatia, New Delhi,

Monappa,Arun, Industrial Relations, TMH, New Delhi

SYSTEM AREA

BUSINESS PROCESS RE-ENGINEERING & ERP (FT-245S)

Conceptual Foundation of Business Process Re-engineering; Role of Information
Technology in BPR; Process Improvement and Process Redesign; BPR Experiences in
Indian Industry;

Process Identification and Mapping; Role/Activity Diagrams; Process Visioning and
Benchmarking. Business Process Improvement. Business Process Redesign; Man
Management for BPR Implementation; Re-organizing People and Managing Change.
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Enterprise Resources Planning : Evolution of ERP-MRP and MRP II problems of system
islands need for system integration and interface early ERP Packages

ERP products and Markets — Opportunities and problems in ERP selection and
implementation; ERP implementation : identifying ERP benefits team formation —
Consultant intervention-Selection ERP — Process of ERP

E-Business : Introduction to 1 — Net technologies — Evolution of E-commerce, EDI and
E-Business, Security and Privacy Issues — technologies for E-Business, Future and
Growth of E-Business.

Suggested Readings :
. Carr, D K and Johansson, H J. Best Practices in Re-engineering. New York,

McGraw Hill.

2. Champy, James, Re-engineering Management : The Mandate for New
Leadership. London, Harper Collins.

3. Coulson-Thomas, C.Business Process Re-engineering : Myth & Reality. London,
Kogan Page.

4. Hammer, Michael. Re-engineering the Corporation : A Menifesto for Business
Revolution. London, Nicholas Brealey.

5. Jayaraman, M S. et al. Business Process Re-engineering. New Delhi, Tata McGraw
Hill.

6. Hammer, Micheal and Jamts Chamby, Reengineering the Corporation.

7. Ptak, Carol A. & Eli Schragenheim, ERP, St. Lucie Press, New York.

FUNDAMENTALS OF COMPUTER ARCHITECTURE (FT-246S)

Fundamental of Data Processing and Input/Output

Fundamental of OS, Types of OS-Batch, Time Sharing, Parallel, Real time,
Networks, Client Server

File Systems, Directory .Structure, Process Management, Switching, Scheduling
Memory Management, Swapping, Segmentation, Paging, Virtual Memory
Multi-programming and Multitasking System

Parallel Processing, Virtual Storage, Open Systems

Suggested Readings :

1.

Leon and Leon , Fundamentals of IT

2. Rajaramana, Fundamentals of Computers

% o 3k ok ok ckok sk okok
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Pre-Ph.D. Course Work (Session 2018-19)

Research Methodology (101)

Unit 1

Concepts of Research, Research Process and Planning for Research, Formulation of
Research Problem.

Unit 2

Research Designs - Exploratory, Descriptive and Experimental Research Designs,
Sampling Design,

Unit 3

Hypothesis Testing: Parametric and Non-Parametric Tests, especially t-test, Z test,
ANOVA (F test), Chi square test. Data Analysis and Interpretation of Data. Use of
SPSS for Data Analysis, Drawing Inferences.

Unit 4

Report Writing, Ethical issues in Social Sciences Research, Plagiarism and its
prevention, Nuances in publishing process in academic journals: Citation Index, h-

Index, i10-Index, JIF and Journal Metrics, References : different styles like APA,
Havard, Chicago and MLA,

Unit 5

e Basic knowledge of Microsoft Word, Excel, Power Point, Use of Internet Resources
for research: Google & Google Scholar, Inflibnet resources.

Review of Literature and Seminar (102)
1. Project based on review of research work: use of literature, knowledge of national
and International Journals, Impact factor, Citation index, SCI Journals. (To be
supervised and evaluated by Guide concerned).

2. Seminars; Open seminar, evaluation will be done by member of DRC.
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Pre-Ph.D. Course Work (Session 2019-20)

Research Methodology (101)

Unit 1

Concepts of Research, Research Process and Planning for Research, Formulation of
Research Problem.

Unit 2

Research Designs — Exploratory, Descriptive and Experimental Research Designs,
Sampling Design.

Unit 3

Hypothesis Testing: Parametric and Non-Parametric Tests, especially t-test, Z test,

ANOVA (F test), Chi square test. Data Analysis and Interpretation of Data. Use of
SPSS for Data Analysis, Drawing Inferences.

Unit 4

Report Writing, Ethical issues in Social Sciences Research, Plagiarism and its
prevention, Nuances in publishing process in academic journals: Citation Index, h-

Index, i10-Index, JIF and Journal Metrics, References : different styles like APA,
Havard, Chicago and MLA.

Unit §

¢ Basic knowledge of Microsoft Word, Excel, Power Point, Use of Internet Resources
for research: Google & Google Scholar, Inflibnet resources.

Review of Literature and Seminar (102)

. Project based on review of research work: use of literature, knowledge of national

and International Journals, Impact factor, Citation index, SCI Journals. (To be
supervised and evaluated by Guide concerned).

2. Seminars; Open seminar, evaluation will be done by member of DRC.
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Pre-Ph.D. Course Work (Session 2020-21)

Research Methodology (101)

Unit 1

Concepts of Research, Rese
Research Problem.

arch Process and Planning for Research, Formulation of

Unit 2

Research Designs — Exploratory, Descriptive and Experimental Research Designs,
Sampling Design.

Unit 3

Hypothesis Testing: Parametric and Non-Parametric Tests, especially t-test, Z test,

ANOVA (F test), Chi square test. Data Analysis and Interpretation of Data. Use of
SPSS for Data Analysis, Drawing Inferences.

Unit 4

Report Writing, Ethical issues in Social Sciences Research, Plagiarism and its
prevention, Nuances in publishing process in academic journals: Citation Index, h-

Index, i10-Index, JIF and Journal Metrics, References : different styles like APA,
Havard, Chicago and MLA.

Unit 5

¢ Basic knowledge of Microsoft Word, Excel, Power Point, Use of Internet Resources
for research: Google & Google Scholar, Inflibnet resources.

Review of Literature and Seminar (102)

1. Project based on review of research work: use of literature, knowledge of national
and International Journals, Impact factor, Citation index, SCI Journals. (To be
supervised and evaluated by Guide concerned).

tJ

Seminars; Open seminar, evaluation will be done by member of DRC.
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Pt. Ravishankar Shukla University, Raipur
Scheme of Examination
M.A./M.Sc. (MATHEMATICS) (Semester-1)
2019 - 20 (Examination — Dec. 2019) onwards

There shall be five papers. Each paper shall have 100 marks. Overall

tally of marks will be 500.
| Paper Description | Theory | Sessional | Practical Total
Marks
[ Advanced Abstract Algebra (1) 80 20 - 100
Il Real Analysis (I) 80 20 -- 100
111 Topology 80 20 - 100
v Advanced Complex Analysis (I) 80 20 - 100
V | Advanced Discrete Mathematics (I) | 80 20 -- 100

A .
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M.Sc./M.A. Course (First Semester)
PAPER -1

Advanced Abstract Algebra (I)

Max. Marks 80

Unit-1  Groups - Normal and Subnormal series. Composition series. Jordan-
Holder theorem. Solvable groups. Nilpotent groups.

Unit-Il Field theory- Extension fields. Algebraic and transcendental
extensions. Separable and inseparable extensions. Normal
extensions.

Unit-III Perfect fields. Finite fields. Primitive elements. Algebraically closed
fields.

Unit-IV Automorphisms of extensions. Galois extensions. Fundamental
theorem of Galois theory.

Unit-V Solution of polynomial equations by radicals. Insolvability of the
general equation of degree 5 by radicals.

Books Recommended:

1. P.B.Bhattacharya, S.K.Jain, S.R.Nagpaul: Basic Abstract Algebra, Cambridge
University press

2. LN.Herstein: Topics in Algebra, Wiley Eastern Ltd.

3. Quazi Zameeruddin and Surjeet Singh : Modern Algebra

References

1. M.Artin, Algeabra, Prentice -Hall of India, 1991.
2. P.M. Cohn, Algebra,Vols. LII &I1I, John Wiley & Sons, 1982,1989,1991.

3. N.Jacobson, Basic Algebra, Vols. I, W.H. Freeman, 1980 (also published by
Hindustan Publishing Company).

S.Lang, Algebra, 3rd edition, Addison-Wesley, 1993.

LS. Luther and 1.B.S. Passi, Algebra, Vol. 1-Groups, VolII-Rings, Narosa
Publishing House (Vol.1-1996,Vol. 11-1999)

6. D.S.Malik, ].N.Mordeson, and M.K.Sen, Fundamentals of Abstract Algebra,
Mc Graw-Hill, International Edition,1997.

Vivek Sahai and Vikas Bist: Algebra, Narosa Publishing House, 1999.

I. Stewart, Galois theory, 2nd edition, chapman and Hall, 1989,
. ].P. Escofier, Galois theory, GTM Vol.204, Springer, 2001..

0 Fraleigh, A first course in Algebra Algebra, Narosa,1982.
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M.Sc./M.A. Course (First Semester)
PAPER-II

Real Analysis (I)

Max. Marks 80

Unit-1 Sequences and series of functions, pointwise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
M-test, Abel’s and Dirichlet’s tests for uniform convergence, uniform
convergence and continuity, uniform convergence and
differentiation, Weierstrass approximation theorem.

Unit-Il Power series, uniqueness theorem for power series, Abel's and
Tauber’s theorems. Rearrangements of terms of a series, Riemann's
theorem.

Unit-II1 Functions of several variables, linear transformations, Derivatives in
an open subset of R", Chain rule, Partial derivatives, interchange of
the order of differentiation, Derivatives of higher orders, Taylor's
theorem, Inverse function theorem, Implicit function theorem.

Unit-IV Jacobians, extremum problems with constraints, Lagrange’s
multiplier method, Differentiation of integrals.

Unit-V Partitions of unity, Differential forms, Stoke’s theorem.

Recommended Books:

1.  Principle of Mathematical Analysis By Walter Rudin (3rd edition)
McGraw-Hill, Kogakusha, 1976, International student edition.

2. Real Analysis By H.L.Roydon, Macmillan Pub.Co.Inc.4th Edition, New

York .1962.

References

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

2. Gabriel Klambauer, Mathematical Analysis, Marcel DekkarInc. New
York,1975.

3. AJ. White, Real Analysis; an introduction, Addison-Wesley Publishing
Co.Inc.,1968.
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4. G.de Barra, Measure Theory and Integration, Wiley Eastern Limited,
1981.

5. E.Hewitt and K. Stromberg. Real and Abstract Analysis, Berlin, Springer,
1969.

6. P.K Jain and V.P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Limited Published, New Delhi, 1986 Reprint 2000).

7. LP. Natanson, Theory of Functions of a Real Variable. Vol. 1, Frederick
Ungar Publishing Co., 1961.

8. Richard L. Wheeden and Antoni Zygmund, Measure and Integral: An
Introduction to Real Analysis, Marcel Dekker Inc.1977.

9. J.H. Williamson, Lebesgue Integration, Holt Rinehart and Winston, Inc.
New York. 1962.

10. A. Friedman, Foundations of Modern Analysis, Holt, Rinehart and
Winston, Inc., New York, 1970,

11. P.R. Halmos, Measure Theory, Van Nostrand, Princeton, 1950.

12. T.G. Hawkins, Lebesgue’s Theory, of Integration: Its Origins and
Development, Chelsea, New York, 1979. :

13. KR. Parthasarathy, Introduction to Probability and Measure, Macmillan
Company of India Ltd., Delhi, 1977.

14. R.G. Bartle, The Elements of Integration, John Wiley & Sons, Inc. New
York, 1966.

15. Serge Lang, Analysis I & 1I, Addison-Wesley Publishing Company, Inc.
15969

16. Inder K. Rana, An Introduction to Measure and Integration, Norosa
Publishing House, Delhi, 1997.

17. Walter Rudin, Real & Complex Analysis, Tata McGraw-Hill Publishing
Co.Ltd. New Delhi, 1966.
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M.Sc./M.A. Course (First Semester)
PAPER-III

Topology

Max. Marks 80

Unit-I Countable and uncountable sets. Infinite sets and the Axiom of
Choice. Cardinal numbers and its arithmetic. Schroeder-Bernstein
theorem. Cantor’s theorem and the continuum hypothesis. Zorn’s
lemma, well-ordering theorem.

Unit-11 Definition and examples of topological spaces. Bases and sub-bases.
Subspaces and relative topology. Alternate methods of defining a
topology in terms of terms of Kuratowski Closure Operator and
Neighbourhood Systems. Continuous functions and
homeomorphism.

Unit-1II First and Second Countable spaces. Lindelof's theorems. Separable
spaces. Second countability and separability. Separation axioms;
their Characterizations and basic properties. Urysohn’s lemma,
Tietze extension theorem.

Unit-IV Compactness. Continuous functions and compact sets. Basic
properties of Compactness. Compactness and finite intersection
property. Sequentially and countably compact sets. Local
compactness and one point compactification. Stone-Cech
compactification.

Unit-V Compactness in metric spaces. Equivalence of compactness,
countable compactness and sequential compactness in metric space.
Connected spaces. Connectedness on the real line. Components.
Locally connected spaces.

Recommended Books:

1 James R.Munkres, Topology, A First Course, Prentice Hall of India Pvt.
Ltd., New Delhi,2000.

2 K.D.Joshi, Introduction to General Topology, Wiley Eastern Ltd., 1983.

References

1. J. Dugundji, Topology, Allyn and Bacon, 1966 (reprinted in India by
Prentice Hall of India Pvt. Ltd.).

2. George F.Simmons, Introduction to Topology and modern Analysis,
McGraw-Hill Book Company, 1963.

3. J.Hocking and G Young, Topology, Addison-Wiley Reading, 1961.
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10.
i 1 1P
12.

13.
14.

15.
16.
17,
18.
19,

20.

J.L. Kelley, General Topology, Van Nostrand, Reinhold Co. New
York,1995.

L. Steen and J. Seebach, Counter examples in Topology, Holt, Rinehart
and Winston, New York, 1970.

W.Thron, Topologically Structures, Holt, Rinehart and Winston, New
York,1966. '

N. Bourbaki, General Topology Part I (Transl.),Addison Wesley, Reading,
1966.

R. Engelking, General Topology, Polish Scientific Publishers, Warszawa,
1977.

W. ]. Pervin, Foundations of General Topology, Academic Press Inc. New
York,1964.

E.H.Spanier, Algebraic Topology, McGraw-Hill, New York,1966.

S. Willard, General Topology, Addison-Wesley, Reading, 1970.

Crump W.Baker, Introduction to Topology, Wm C. Brown Publisher,
1991.

Sze-Tsen Hu, Elements of General Topology, Holden-Day,Inc.1965.

D. Bushaw, Elements of General Topology, John Wiley & Sons, New York,
1963.

M.J. Mansfield, Introduction to Topology, D.Van Nostrand Co.
Inc.Princeton,N.].,1963.

B. Mendelson, Introduction to Topology, Allyn & Bacon, Inc,
Boston,1962.

C. Berge, Topological Spaces, Macmillan Company, New York,1963.

S.S. Coirns, Introductory Topology, Ronald Press, New York, 1961.

Z.P. Mamuzic, Introduction to General Topology, P. Noordhoff
Ltd.,Groningen, 1963.

K. K. Jha, Advanced General Topology, Nav Bharat Prakashan, Delhi.
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M.Sc./M.A. Course (First Semester)
PAPER-IV

Complex Analysis (I)
Max. Marks 80

Unit-1 Complex integration, Cauchy-Goursat. Theorem. Cauchy’s integral
formula. Higher order derivatives. Morera’s Theorem. Cauchy's
inequality and Liouville’s theorem. The fundamental theorem of
algebra. Taylor’s theorem. Laurent’s series. Isolated singularities.
Meromorphic functions.

Unit-ll  Maximum modulus principle. Schwarz lemma. The argument
principle. Rouche’s theorem Inverse function theorem.

Unit-Ill Residues. Cauchy’s residue theorem. Evaluation of integrals.
Branches of many valued functions with special reference to arg z,

logz and z4.

Unit-1V Bilinear transformations, their properties and classifications.
Definitions and examples of Conformal mappings.

Unit-V Spaces of analytic functions. Hurwitz's theorem. Montel's theorem
Riemann mapping theorem.

Recommended Books:

1.  Complex Analysis By L.V.Ahlfors, McGraw - Hill, 1979.

2. ].B. Conway, Functions of one Complex variable, Springer-Verlag, International
student-Edition, Narosa Publishing House,1980.

References

1.  H.A. Priestly, Introduction to Complex Analysis, Clarendon Press, Oxford 1990.

2. Complex Function Theory By D.Sarason

3. Liang-shin Hahn & Bernard Epstein, Classical Complex Analysis, Jones and
Bartlett Publishers International, London, 1996.

4, S.Lang, Complex Analysis, Addison Wesley, 1977.

5. D.Sarason, Complex Function Theory, Hindustan Book Agency, Delhi, 1994.

6. Mark |.Ablowitz and A.S. Fokas, Complex Variables: Introduction and

Applications, Cambridge University press, South Asian Edition, 1998.

E. Hille, Analytic Function Theory (2 Vols.) Gonn & Co., 1959.

W.H.]. Fuchs, Topics in the Theory of Functions of one Complex Variable, D.Van
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10.
11.
1Z.
13.
14.
15.

C.Caratheodory, Theory of Functions (2 Vols.) Chelsea Publishing Company,
1964.

M.Heins, Complex Function Theory, Academic Press, 1968.

Walter Rudin, Real and Complex Analysis, McGraw-Hill Book Co., 1966.

S.Saks and A.Zygmund, Analytic Functions, Monografic Matematyczne, 1952.
E.C Titchmarsh, The Theory of Functions, Oxford University Press, London.
W.A. Veech, A Second Course in Complex Analysis, W.A. Benjamin, 1967.
S.Ponnusamy, Foundations of Complex Analysis, Narosa Publishing House,
1997.
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M.Sc./M.A. Course (First Semester)
PAPER-V

Advanced Discrete Mathematics (I)

-Max. Marks 80

Unit-1 Formal Logic-Statements. Symbolic Representation and Tautologies.

Quantifiers, Predicates and Validity.  Propositional  Logic.
Semigroups & Monoids-Definitions and Examples of Semigroups and
monoids (including those pertaining to concatenation operation).

Unit-II Homomorphism of semigroups and monoids. Congruence relation

Unit-1II

Unit-1V

Unit-V

and Quotient Semigroups. Subsemigroup and submonoids. Direct
Products. Basic Homomorphism Theorem.

Lattices-Lattices as partially ordered sets. Their properties. Lattices
as Algebraic Systems. Sublattices, Direct products, and
Homomorphisms. Some Special Lattices eg, Complete,
Complemented and Distributive Lattices. Boolean Algebras-Boolean
Algebras as Lattices. Various Boolean Identities.  The Switching
Algebra example. Subalgebras,

Direct Products and Homomorphisms. Join-Irreducible elements,
Atoms and Minterms. Boolean Forms and Their Equivalence.
Minterm Boolean Forms, Sum of Products Canonical Forms.
Minimization of Boolean Functions. Applications of Boolean Algebra
to Switching Theory (using AND,OR & NOT gates). The Karnaugh
Map Method.

Grammars and Languages-Phrase-Structure Grammars. Rewriting
Rules. Derivations. Sentential Forms. Language generated by a
Grammar. Regular, Context-Free, and Context Sensitive Grammars
and Languages. Regular sets, Regular Expressions and the Pumping
Lemma. Kleene's Theorem. Notions of Syntax Analysis, Polish
Notations. Conversion of Infix Expressions to Polish Notations. The
Reverse Polish Notation.
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Recommended Books:

1.

Elements of Discrete Mathematics By C.L.Liu

2. ].P. Tremblay & R. Manohar, Discrete Mathematical Structures with
Applications to Computer Science, McGraw-Hill Book Co., 1997.

References

1. J.L. Gersting, Mathematical Structures for Computer Science, (3™
edition), Computer Science Press, New York. '

2. Seymour Lepschutz, Finite Mathematics (International) edition (1983),
McGraw-Hill Book Company, New York.

3. S.Wiitala, Discrete Mathematics-A Unified Approach, McGraw-Hill Book
Co.

4. ].E. Hopcroft and ].D Ullman, Introduction to Automata Theory,
Languages & Computation, Narosa Publishing House.

5. C.L Liu, Elements of Discrete Mathematics, McGraw-Hill Book Co.

6. N. Deo. Graph Theory with Application to Engineering and Computer
Sciences. Prentice Hall of India

7. KL.P.Mishraand N.Chandrashekaran, Theory of Computer Science

PHI(2002)
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Pt. Ravishankar Shukla University, Raipur

Scheme of Examination
M.A./M.Sc. (MATHEMATICS) (Semester-1I)
2019 - 20 (Examination - Dec. 2019) onwards

There shall be five theory papers. Each paper shall have 100 marks.
Overall tally of marks will be 500.

Paper Description Theory | Sessional | Practical Total

Marks
I Advanced Abstract Algebra (I1) 80 20 - 100
11 Real Analysis (I1) 80 20 -- 100
111 General and Algebraic Topology 80 20 -- 100
1V Advanced Complex Analysis (II) | 80 20 -- 100
V Advanced Discrete Mathematics (I1) | 80 20 = 100
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M.Sc./ML.A. Course (Second Semester)
PAPER-I -
Advanced Abstract Algebra (II)

Max. Marks 80

Unit-I Modules - Cyclic modules. Simple modules. Semi-simple modules.
Schuler’s Lemma. Free modules. Noetherian and artinian modules and
rings-Hilbert basis theorem. Wedderburn Artin  theorem. Uniform
modules, primary modules, and Noether-Lasker theorem.

Unit-II Linear Transformations - Algebra of linear transformation, characteristic
roots, matrices and linear transformations.

Unit-IIT Canonical Forms - Similarity of linear transformations. Invariant
subspaces. Reduction to triangular forms. Nilpotent - transformations.
Index of nilpotency. Invariants of a nilpotent transformation. The
primary decomposition theorem. Jordan blocks and Jordan forms.

Unit-IV Smith normal form over a principal ideal domain and rank. Fundamental
structure theorem for finitely generated modules over a Principal ideal
domain and its applications to finitely generated abelian groups.

Unit-V Rational canonical from. Generalised Jordan form over any field.

Books Recommended:

1. P.B.Bhattacharya, S.K.Jain, S.R.Nagpaul : Basic Abstract Algebra,
Cambridge University press

2 [.N.Herstein : Topics in Albegra, Wiley Eastern Ltd.

3. Quazi Zameeruddin and Surjeet Singh : Modern Algebra

References

1. M.Artin, Algeabra, Prentice -Hall of India, 1991.

2. P.M. Cohn, Algebra,Vols. LII &III, John Wiley & Sons,
1982,1989.1991.

3 N.Jacobson, Basic Algebra, Vols. | & II,W.H. Freeman, 1980 (also

published by Hindustan Publishing Company).

4, S.Lang, Algebra, 3rd edition, Addison-Wesley, 1993, m
A\
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5 LS. Luther and 1.B.S. Passi, Algebra, Vol. I-Groups, Vol.II-Rings.
Narosa Publishing House (Vol.1-1996,Vol. 11-1999)

6. D.S.Malik, J.N.Mordeson, and M.K.Sen, Fundamentals of Abstract
Algebra, Mc Graw-Hill, International Edition,1997.

2 K.B. Datta, Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd.,
New Delhi,2000.

8. S K.Jain.A. Gunawardena and P.B Bhattacharya, Basic Linear Algebra
with MATLAB, Key College Publishing (Springer-Verlag),2001.

9. S Kumaresan, Linear Algebra, A Geometric Approach, Prentice-Hall of
India, 2000.

10. Vivek Sahai and Vikas Bist, Algebra, Narosa Publishing House, 1999.

14, I. Stewart, Galois theory, 2nd edition, chapman and Hall, 1989.

12. J.P. Escofier, Galois theory, GTM Vol.204, Springer, 2001.

13. T.Y. Lam, lectures on Modules and Rings, GTM Vol. 189, Springer-
Verlag,1999.

14. D.S. Passman, A Course in Ring Theory, Wadsworth and Brooks/Cole
Advanced Books and Softwares, Pacific groves. California, 1991.

15 Fraleigh , A first course in Algebra Algebra, Narosa,1982.
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Unit-I

Unit-1I

Unit-I1I

Unit-IV

Unit-V

M.Sc./ML.A. Course (Second Semester)
PAPER-II

Real Analysis (II)

Max. Marks 80

Definition and existence of Riemann-Stieltjes integral, Properties of the
Integral, integration and differentiation, the fundamental theorem of
Calculus, integration of vector-valued functions, Uniform convergence
and Riemann-Stieltjes integration, Rectifiable curves.

Lebesgue outer measure. Measurable sets. Regularity. Measurable
functions. Borel and Lebesgue measurability. Non-measurable sets.
Integration of Non-negative functions. The General integral. Integration
of Series.

Measures and outer measures, Extension of a measure. Uniqueness of
Extension. Completion of a measure. Measure spaces. Integration with
respect to a measure. Reimann and Lebesgue Integrals.

The Four derivatives. Lebesgue Ditferentiation Theorem. Differentiation
and Integration. Functions of Bounded variation.

p : . .
The L -spaces. Convex functions. Jensen’s inequality. Holder and

Minkowski inequalities. Completeness of L, Convergence in
Measure, Almost uniform convergence

Recommended Books:

1.

Principle of Mathematical Analysis by W. Rudin

2. Real Analysis by H. L. Roydon

References

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

2. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar,Inc. New
York,1975.

& A.J. White, Real Analysis; an introduction, Addison-Wesley Publishing
Co..Inc.,1968.

4. G.de Barra, Measure Theory and Integration, Wiley Eastern Limited,
1981.

3 E. Hewitt and K. Stromberg. Real and Abstract Analysis, Berlin,

Springer, 1969.
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6.

P.K. Jain and V.P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Limited Published, New Delhi, 1986 Reprint 2000).
I.P. Natanson, Theory of Functions of a Real Variable. Vol. |, Frederick
Ungar Publishing Co., 1961.

Richard L. Wheeden and Antoni Zygmund, Measure and Integral: An
Introduction to Real Analysis, Marcel Dekker Inc.1977.

J.H. Williamson, Lebesgue Integration, Holt Rinehart and Winston, Inc.
New York. 1962.

A. Friedman, Foundations of Modern Analysis, Holt, Rinehart and
Winston, Inc., New York, 1970.

P R. Halmos, Measure Theory, Van Nostrand, Princeton, 1950.

T.G. Hawkins, Lebesgue’s Theory, of Integration: Its Origins and
Development, Chelsea, New York, 1979.

K.R. Parthasarathy, Introduction to Probability and Measure, Macmillan
Company of India Ltd., Delhi, 1977.

R.G. Bartle, The Elements of Integration, John Wiley & Sons, Inc. New
York, 1966.

Serge Lang, Analysis [ & II. Addison-Wesley Publishing Company, Inc.
1969.

Inder K. Rana, An Introduction to Measure and Integration, Norosa
Publishing House, Delhi, 1997.
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M.Sc./ML.A. Course (Second Semester)
PAPER-III

General and Algebraic Topology
Max. Marks 80

Unit-I Tychonoff product topology in terms of standard sub-base and its
characterizations. Projection maps. Separation axioms and product
spaces.

Unit-II Product spaces. Connectedness and product spaces. Compactness and
product spaces (Tychonoff’s theorem). Countability and product spaces.

Unit-III Embedding and metrization. Embedding lemma and Tychonoff
embedding. The Urysohn metrization theorem. Metrization theorems
and Paracompactness-Local finiteness. The Nagata-Smirnov metrization
theorem. Paracompactness. The Smirnov metrization theorem.

Unit-IV Nets and filter. Topology and convergence of nets. Hausdorffness and
nets. Compactness and nets. Filters and their convergence. Canonical
way of converting nets to filters and vice-versa. Ultra-filters and
Compactness.

Unit-V  The fundamental group and covering spaces-Homotopy of paths. The
fundamental group. Covering spaces. The fundamental group of the
circle and the fundamental theorem of algebra

Recommended Books:

i James R.Munkres, Topology, A First Course, Prentice Hall of India Pvt.
Ltd., New Delhi,2000.

7 K.D.Joshi, Introduction to General Topology, Wiley Eastern Ltd., 1983.

References

1. J. Dugundji, Topology. Allyn and Bacon, 1966 (reprinted in India by

Prentice Hall of India Pvt. Ltd.).

George F.Simmons. Introduction to Topology and modern Analysis,
McGraw-Hill Book Company, 1963.

8]

. J.Hocking and G Young, Topology, Addison-Wiley Reading, 1961.

4. JL. Kelley. General Topology, Van Nostrand, Reinhold Co., New
York,1995.

5. L. Steen and J. Seebach, Counter examples in Topology, Holt, Rinehart

and Winston, New York, 1970.
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10.
IL.
12

13.
14.

8
16.
178
18.
19.

20.

W.Thron, Topologically Structures, Holt. Rinehart and Winston, New
York,1966.

N. Bourbaki, General Topology Part I (Transl.),Addison Wesley,
Reading, 1966.

R. Engelking, General Topology, Polish Scientific Publishers,
Warszawa, 1977.

W. I. Pervin, Foundations of General Topology, Academic Press Inc.
New York,1964.

E.H.Spanier, Algebraic Topology, McGraw-Hill, New York,1966.

S. Willard. General Topology, Addison-Wesley, Reading, 1970.

Crump W.Baker, Introduction to Topology, Wm C. Brown Publisher,
1991.

Sze-Tsen Hu, Elements of General Topology, Holden-Day,Inc.1965.

D. Bushaw, Elements of General Topology, John Wiley & Sons, New
York, 1963.

M.J. Mansfield, Introduction to Topology, D.Van Nostrand Co.
Inc.Princeton,N.J.,1963.

B. Mendelson, Introduction to Topology, Allyn & Bacon, Inc.,
Boston,1962.

C. Berge, Topological Spaces, Macmillan Company, New York,1963.
S.S. Coirns, Introductory Topology, Ronald Press, New York, 1961.
Z.P. Mamuzic, Introduction to General Topology, P. Noordhoff
Ltd.,Groningen, 1963.

K.K.Jha, Advanced General Topology, Nav Bharat Prakashan, Delhi.
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M.Sc./ML.A. Course (Second Semester)
PAPER-IV

Advanced Complex Analysis (II)
Max. Marks 80

Unit-I Weierstrass’ factorisation theorem. Gamma function and its properties.
Riemann Zeta function. Riemann’s functional equation. Runge’s
theorem. Mittag-Leffler’s theorem.

Unit-II Analytic Continuation. Uniqueness of direct analytic continuation.
Uniqueness of analytic continuation along a curve. Power series method
of analytic continuation Schwarz Reflection Principle. Monodromy
theorem and its consequences.

Unit-III Harmonic functions on a disk. Harnack’s inequality and theorem.
Dirichlet Problem. Green’s function.

Unit-IV Canonical products. Jensen’s formula. Poisson-Jensen formula.
Hadamard’s three circles theorem. Order of an entire function.
Exponent of Convergence. Borel’s theorem. Hadamard’s factorization
theorem.

Unit-V The range of an analytic function. Bloch’s theorem. The Little Picard
theorem. Schottky’s theorem. Montel Caratheodory and the Great picard
theorem. Univalent functions. Bieberbach’s conjecture (Statement
only) and the *“1/4-theorem.

Recommended Books:
i L.V. Ahlfors, Complex Analysis, MCGraw - Hill, 1979.

3. J.B. Conway, Functions of one Complex variable, Springer-Verlag,
International student-Edition, Narosa Publishing House, 1980.

References

L} H.A. Priestly, Introduction to Complex Analysis. Clarendon Press,
Oxford 1990.

2 Liang-shin Hahn & Bernard Epstein, Classical Complex Analysis, Jones
and Bartlett Publishers International, London, 1996.

3. S. Lang, Complex Analysis, Addison Wesley, 1977.

4, Mark J.Ablowitz and A.S. Fokas, Complex Variables: Introduction and

Applications, Cambridge University press, South Asian Edition, 1998.
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E. Hille, Analytic Function Theory (2 Vols.) Gonn & Co., 1959.

W.H.J. Fuchs, Topics in the Theory of Functions of one Complex
Variable, D.Van Nostrand Co., 1967.

C.Caratheodory, Theory of Functions (2 Vols.) Chelsea Publishing
Company, 1964.

M.Heins, Complex Function Theory, Academic Press, 1968.

Walter Rudin, Real and Complex Analysis, McGraw-Hill Book Co.,
1966.

S.Saks and A.Zygmund, Analytic Functions, Monografic Matematyczne,
1952.

E.C Titchmarsh, The Theory of Functions, Oxford University Press,
London.

W.A. Veech, A Second Course in Complex Analysis, W.A. Benjamin,
1967.

S.Ponnusamy, Foundations of Complex Analysis, Narosa Publishing
House, 1997. '

D. Sarason, Complex Function Theory, Hindustan Book Agency, Delhi.

1994.
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M.Sc./M.A. Course (Second Semester)
PAPER-V

Advanced Discrete Mathematics (1)
Max. Marks 80

Unit-I Graph Theory-Definition of (Undirected) Graphs, Paths, Circuits, Cycles,
& Subgraphs. Induced Subgraphs. Degree of a vertex. Connectivity. Planar
Graphs and their properties. Trees. Euler’s Formula for connected planar
Graphs. Complete & Complete Bipartite Graphs. Kuratowski’s Theorem
(statement only) and its use.

Unit-II Spanning Trees, Cut-sets, Fundamental Cut -sets, and Cycle. Minimal
Spanning Trees and Kruskal’s Algorithm. Matrix Representations of
Graphs. Fuler’s Theorem on the Existence of Eulerian Paths and Circuits.
Directed

Unit-III Graphs. In degree and Out degree of a Vertex. Weighted undirected
Graphs. Dijkstra’s Algorithm.. strong  Connectivity & Warshall’s
Algorithm. Directed Trees. Search Trees. Tree Traversals.

Unit-IV Introductory Computability Theory-Finite State Machines and their
Transition Table Diagrams. Equivalence of finite State Machines.
Reduced Machines. Homomorphism.

Unit-V  Finite Automata. Acceptors. Non-deterministic Finite Automata and

equivalence of its power to that of Deterministic Finite Automata. Moore
and mealy Machines. Turing Machine and Partial Recursive Functions.

Recommended Books:

1. Elements of Discrete Mathematics By C.L.Liu

2. Graph Theory and its application By N.Deo

3. Theory of Computer Science By K.L.P.Mishra and N.Chandrashekaran

References

L. I.P. Tremblay & R. Manohar, Discrete Mathematical Structures with
Applications to Computer Science, McGraw-Hill Book Co., 1997.

2 J.L. Gersting, Mathematical Structures for Computer Science, (3rd
edition), Computer Science Press, New York.

3 Seymour Lepschutz, Finite Mathematics (International) edition 1983),

McGraw-Hill Book Company, New York.
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4. S.Wiitala, Discrete Mathematics-A Unified Approach, McGraw-Hill

Book Co.

5 J.E. Hopcroft and J.D Ullman, Introduction to Automata Theory,
Languages & Computation, Narosa Publishing House.

6. C.L Liu. Elements of Discrete Mathematics, McGraw-Hill Book Co.

7 N. Deo. Graph Theory with Application to Engineering and Computer

Sciences. Prentice Hall of India.
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There shall be five theory papers. Two compulsory and three optional.
Each paper shall have 100 marks. Out of these five papers, the paper
which has theory and practical both, the theory part shall have 70 marks

and practical part shall

Pt. Ravishankar Shukla University, Raipur
Scheme of Examination

M.A./M.Sc. (MATHEMATICS) (Semester-III)
2019 - 20 (Examination - Dec. 2019) onwards

have 30 marks.

theory and practical will be 500.

Overall tally of marks in

)

Paper Description Theory | Sessi- | Practi Remark
onal cal
Compulsory Papers
[ Integration Theory and Functional 80 20 - |-
Analysis (I)
[ Partial Differential Equations & 80 20 - |-
Mechanics (1)
Optional Papers
1 | A ‘ Fundamentals of Computer Science 70 - 30 | For regular
( Object Oriented Programming and students
Data Structure) only
B | Fuzzy Set Theory & lts 80 20 - |-
Applications (I)
C | Mathematical Biology (I) 80 20 - |-
|AY A | Operations Research (1) 80 20 -~ |-
B | Wavelets (I) 80 20 - |-
A A | Programming in C (with ANSI 70 -- 30 | For regular
Features) (1) students
only
B | Graph Theory (I) 80 20 - |-
w&\,uk/ g [nf{’[q ]‘M
Q\/\ W FLY\E‘::M
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M.Sc./M.A. Course (Third Semester)
PAPER -1
Integration Theory and Functional Analysis (I)

Max. Marks 80

Integration Theory:

Unit-I

Unit-II

Unit-III

Signed measure. Hahn decomposition theorem, mutually singular
measures. Radon-Nikodym theorem. Labesgue decomposition. Riesz
representation theorem. Extension theorem (Caratheodory).
Lebesgue-Stieltjes integral, product measures, Fubini's theorem.
Differentiation and Integration. Decomposition into absolutely
continuous and singular parts.

Baire sets. Baire measure, continuous functions with compact
support. Regularity of measures on locally compact spaces.
Integration of continuous functions with compact support, Riesz-

Markoff theorem.

Functional Analysis :

Unit-1V

Normed linear spaces. Banach spaces and examples. Quotient space
of normed linear spaces and its completeness, equivalent norms.
Riesz Lemma, basic properties of finite dimensional normed linear

spaces and compactness.

Unit-V Weak convergence and bounded linear transformations, normed

linear spaces of bounded linear transformations, dual spaces with

examples.

Books Recommended :

1. P.R. Halmos, Measure Theory, Van Nostrand, Princeton, 1950.
2. B.Choudhary and S.Nanda, Functional Analysis with Applications. Wiley Eastern

Ltd. 1989.
3. H.L.Royden, Real Analysis, Macmillan Publishing Co. Inc., New York, 4’h Edition,
1993.
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S.K. Berberian, Measure and integration, Chelsea Publishing Company, New
York, 1965.

G. de Barra, Measure Theory and Integration, Wiley Eastern Limited, 1981.

P.K. Jain and V.P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Limited, New Delhi, 2000.

Richard L. Wheeden and Antoni Zygmund, Measure and Integral : An
Introduction to Real Analysis, Marcel Dekker Inc. 1977.

J.H. Williamson, Lebesgue Integration, Holt Rinehart and Winston, Inc. New
York. 1962.

T.G. Hawkins, Lebesgue’s Theory of Integration: Its Origins and Development,
Chelsea, New York, 1979.

K.R. Parthasarathy, Introduction to Probability and Measure, Macmillan
Company of India Ltd., Delhi, 1977.

R.G. Bartle, The Elements of Integration, John Wiley & Sons, Inc. New York,
1966.

Serge Lang, Analysis | & 11, Addison-Wesley Publishing Company, Inc. 1967.
Inder K. Rana, An Introduction to Measure and Integration, Narosa Publishing
House, Delhi, 1997.

Walter Rudin, Real & Complex Analysis, Tata McGraw-Hill Publishing.

Edwin Hewitt and Korl Stromberg, Real and Abstract Analysis, Springer-Verlag,
New York.

Edwin Hewitt and Kenneth A. Ross, Abstract Harmonic Analysis, Vol. 1,
Springer-Verlag, 1993.

G. Bachman and L. Narici, Functional Analysis, Academic Press, 1966.

N. Dunford and |.T. Schwartz, Linear Operators, Part I, Interscience, New York,
1958.

R.E. Edwards, Functional Analysis, Holt Rinehart and Winston, New York, 1965.
C. Goffman and G. Pedrick, First Course in Functional Analysis, Prentice Hall of
India, New Delhi, 1987.

PX. Jain, O.P. Ahuja and Khalil Ahmad, Functional Analysis, New Age
International (P) Ltd. & Wiley Eastern Ltd., New Delhi, 1997.

R.B. Holmes, Geometric Functional Analysis and its Applications, Springer-
Verlag, 1975.

K.K. Jha, Functional Analysis, Students’ Friends, 1986.

L.V. Kantorovich and G.P. Akilov, Functional Analysis, Pergamon Press, 1982.

E. Kreyszig, Introductory Functional Analysis with Applications, John Wiley &
Sons, New York, 1978,

B.K. Lahiri, Elements of Functional Analysis, The World Press Pvt. Ltd., Calcutta,
1994.

AH.Siddiqui, Functional Analysis with Applications, Tata McGraw-Hill

Publishing Company Ltd. New Delhi ”



25.
26.

27.
28.
29.
30.
31

32.
33.

B.V. Limaye, Functional Analysis, Wiley Eastern Ltd.

L.A. Lustenik and V.. Sobolev, Elements of Functional Analysis, Hindustan
Publishing Corporation, New Delhi, 1971.

G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill
Book Company, New York, 1963.

A.E. Taylor, Introduction to Functional Analysis, John Wiley and Sons, New York,
1958.

K.Yosida, Functional Analysis, 3" edition Springer-Verlag, New York, 1971.

J.B. Conway, A Course in Functional Analysis, Springer-Verlag, New York, 1990.
Walter Rudin, Functional Analysis, Tata McGraw-Hill Publishing Company Ltd.,
New Delhi, 1973.

A. Wilansky, Functional Analysis, Blaisdell Publishing Co., 1964.

]. Tinsley Oden & Leszek F. Dernkowicz, Applied Functional Analysis, CRC Press
Inc., 1996.
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M.Sc./M.A. Course (Third Semester)
PAPER -11
Partial Differential Equations and Mechanics (I)

Max. Marks 80

Partial Differential Equations

Unit-1 Examples of PDE. Classification. Transport Equation-Initial value
Problem. Non-homogeneous Equation. Laplace’s Equation-
Fundamental Solution, Mean Value Formulas, - Properties of
Harmonic Functions, Green'’s Function, Energy Methods.

Unit-Il Heat Equation-Fundamental Solution, Mean Value Formula,
Properties of Solutions, Energy Methods. Wave Equation-Solution by

Spherical Means, Non-homogeneous Equations, Energy Methods.

Analytical Dynamics:

Unit-1II Generalized coordinates. Holonomic and Non-holonomic systems.
Scleronomic and Rheonomic sytems. Generalized potential.
Lagrange’s equations of first kind. Lagrange’s equations of second
kind. Uniqueness of solution. Energy equation for conservative
fields. Hamilton’s variables. Donkin's theorem. Hamilton canonical
equations. Cyclic coordinates. Routh'’s equations.

Unit-IV Poisson’s Bracket. Poisson’s Identity. Jacobi-Poisson Theorem.
Motivating problems of calculus of variations, Shortest distance.
Minimum surface of revolution. Brachistochrone problem.
Isoperimetric problem. Geodesic. Fundamental lemma of calculus of
variations. Euler’s equation for one dependent function and its
generalization to (1) ‘n’ dependent functions, (ii) higher order
derivatives. Conditional extremum under geometric constraints and

under integral constraints.
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Gravitation:

Unit-V  Attraction and potential of rod, disc, spherical shells and sphere.

Surface integral of normal attraction (application & Gauss’ theorem).
Laplace and Poisson equations. Work done by selfattracting systems.
Distributions for a given potential. Equipotential surfaces. Surface

and solid harmonics. Surface density in terms of surface harmonics.

Books Recommended :

1. L.C. Evans, Partial Differential Equations, Graduate Studies in Mathematics,
Volume 19, AMS, 1998.

2. F.Gantmacher, Lectures in Analytic Mechanics, MIR Publishers, Moscow, 1975.

3. R.C.Mondal, Classical Mechanics, Prentice Hall of India

4. S.L. Loney, An Elementary Treatise on Statics, Kalyani Publishers, New Delhi,
1979.

References

1. Books on Partial differential equation byI.N. Sneddon, F. John, P. Prasad and R.
Ravindran, Amarnath etc.

2. AS. Ramsey, Dynamics Part II, The English Language Book Society and
Cambridge University Press, 1972.

3. H. Goldstein, Classical Mechanics (2nd edition), Narosa Publishing House, New
Delhi.

4. .M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice Hall.

5. Narayan Chandra Rana & Pramod Sharad Chandra Joag, Classical Mechanics,
Tata McGraw Hill, 1991.

6. Louis N. Hand and Janet D. Finch, Analytical Mechanics, Cambridge University
Press, 1998.
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A.S. Ramsey, Newtonian Gravitation, The English Language Book Society and
the Cambridge University Press.
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M.Sc./M.A. Course (Third Semester)
PAPER-III (A)
Fundamentals of Computer Science-Theory and Practical
(Object Oriented Programming and Data Structure)

Max. Marks. 100
(Theory-70 +Practical-30)
Unit-I  Object Oriented Programming-Classes and Scope, nested classes,
pointer class members; Class initialization, assignment and
destruction.
Unit-11 Overloaded functions and operators; Templates including class
templates; class inheritance and virtual functions.
Unit-III Data Structures-Analysis of algorithms, q, W, 0, o, w notations ;
Sequential and linked representations, Lists, Stacks, and queues;
Unit-IV Trees: Binary tree- search tree implementation, B-tree (concept
only);
Unit-V Sorting: Insertion sort, shell sort, quick-sort, heap sort and their

analysis; Hashing-open and closed.

Books Recommended :

1. S.B.Lipman,]. Lajoi: C++ Primer, Addison Wesley.

2. B.Stroustrup; The C++ Programming Language, Addison Wesley.

3. CJ.Date: Introduction to Database Systems, Addison Wesley.

4, C. Ritehie: Operating Systems-Incorporating UNIX and Windows, BPB
Publications.

5. M.A. Weiss, Data Structures and Algorithm Analysis in C++, Addison Wesley.

Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks

Sessional 05 Marks

(fo—t"™
At T 7
1o\ e SR
\o o (; \
Page 1181 of 2307

W e Q.




M.Sc./M.A. Course (Third Semester)
PAPER-III (B)
Fuzzy Set Theory and Its Applications (I)

Max Marks - 80

UNIT-1 Fuzzy sets-Basic definitions, a-level sets. Convex fuzzy sets. Basic
operations on fuzzy sets. Types of fuzzy sets. Cartesian products,
Algebraic products. Bounded sum and difference, t-norms and t-
conorms.

UNIT-II The Extension Principle- The Zadeh'’s extension principle. Image and
inverse image of fuzzy sets. Fuzzy numbers. Elements of fuzzy
arithmetic.

UNIT-III Fuzzy Relations on Fuzzy sets, Composition of Fuzzy relations. Min-
Max composition and its properties.

UNIT-IV Fuzzy equivalence relations. Fuzzy compatibility relations. Fuzzy
relation equations. Fuzzy graphs, Similarity relation.

UNIT-V Possibility Theory-Fuzzy measures. Evidence theory. Necessity
measure. Possibility measure. Possibility distribution. Possibility

theory and fuzzy sets. Possibility theory versus probability theory.

REFERENCES :

1. HJ. Zmmemann, Fuzzy set theory and its Applications, Allied Publishers Ltd.
New Delhi, 1991.

2. GJ. Klir and B. Yuan- Fuzzy sets and fuzzy logic, Prentice-Hall ol India, New
Delhi, 1995.
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M.Sc./M.A. Course (Third Semester)
PAPER-III (C)
Mathematical Biology (I)

Max. Marks - 80
Part-A: Simple Single Species Models

UNIT-I

Continuous Population Models: Phase plane analysis of ODE. Exponential Growth
model, the Logistic Population Model, qualitative analysis, Harvesting in Population
Models, Constant-yield harvesting, constant-effort harvesting, a case study of
eutrophication of a lake.

UNIT-1I

Discrete Population Models: Linear Models, graphical solution of difference
equations, equilibrium analysis, period-doubling and chaotic behavior, discrete-time
metered models, two-age group model and delayed recruitment, a case study of
oscillation in flour beetle populations.

Part-B : Models for interacting species

UNIT-1II

Introduction and Mathematical preliminaries: The Lotka-Volterra equations, the
chemostat, equilibria and linearization, qualitative solutions of linear systems,
periodic solutions and limit cycles, models for giving up smoking and retaining of
workers by their peers.

UNIT-IV

Continuous Models for Two Interacting Populations: Species in competitions,
Predator-Prey system, Kolmogorov Models, Mutialism, The community matrix, the
nature of interactions between species, invading species and coexistence, a predator
and two competing prey, two predators competing for prey.

UNIT-V

Harvesting in Two-Species Models: Harvesting of species in competition,
Harvesing of predator-prey systems, some economic aspects of harvesting,
optimization of harvesting returns.

Text Book:
1. Fred Brauer, Carlos Castillo-Chavez, Mathematical Models in Population
Biology and Epidemiology, Biology, Springer (2010)
Reference Books:
1. Nicholas F. Britton, Essential Mathematical Biology, Springer-Verlag (2003)
2. ].D.Murray, Mathematical Biology I. An Introduction, Springer-Verlag (2002)
3rd Edition.
3. ].D.Murray, Mathematical Biology II. Spatial Models and Biomedical
Application, Springer-Verlag (2003) 34 Edition.
[ i
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M.Sc./M.A. Course (Third Semester)
PAPER -1V (A)
Operations Research (I)

Max. Marks 80
Unit-1 Operations Research and its Scope. Necessity of Operations

Research in Industry. Linear Programming-Simplex Method. Theory
of the Simplex Method.

Unit-Il Duality and Sensitivity —Analysis. Other Algorithms for Linear
Programming-Dual Simplex Method.

Unit-IIT Parametric Linear Programming. Upper Bound Technique. Interior
Point Algorithm. Linear Goal Programming.

Unit-IV Transportation and Assignment Problems.

Unit-V Network Analysis-Shortest Path Problem. Minimum Spanning Tree
Probiem. Maximum Flow I Problem. Minimum Cost Flow Problem.
Network Simplex Method. Project Planning and Control I with
PERT-CPM.

Books Recommended :

1. F.S. Hillier and G.J. Ueberman. Introduction to Operations ResBareft (Sixth

Edition), McGraw Hill International Edition, Industrial Engineering Series, 1995.

(This book comes with a CD containing tutorial software).

G. Hadley, Linear Programming, Narosa Publishing House, 1995.

3. G. Hadly, Nonlinear and Dynamic Programming, Addison-Wesley, Reading
Mass.

4. H.A. Taha, Operations Research -An introduction, Macmillan Publishing Co., Inc,,
New Yark.

5. Kanti Swarup, P.K. Gupta and Man Mohan, Operations Research, Sultan Chand &
Sons, New Delhi

6. Mokhtar S. Bazaraa, John . Jarvis and Hanif D. Sherali, Linear Programming and
Network flows, John Wiley & Sons, New York, 1990.

L

References

1. S.S. Rao, Optimization Theory and Applications, Wiley Eastern Ltd, New
Delhi.
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2. Prem Kumar Gupla and D.S. Hira, Operations Research-An Introduction. S.
Cliand & Company Ltd., New Delhi.
3. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-West Press
Pvt. Ltd., New Delhi, Madras
4. RK. Rathy, An Introduction to Fluid Dynamics, Oxford and IBH Publishing
Company, New Delhi, 1976.
5. A.D.Young, Boundary Layers, AIAA Education Series, Washington DC, 1989.
6. S.W. Yuan, Foundations of Fluid Mechanics, Prentice Hall of India Private
Limited, New Delhi, 1976.
7. UNDOSystems Products (Visit websHe htlp:/ /www.Hndo.com/productsf.html)
(i) UNDO (the linear programming solver)
(ii) UNDO Callable Library (the premier optimisation engine)
(iii) LINGO (the linear, non-linear, and integer programming solver
with mathematical modelling language)
(i) What's Best I (the spreadssheet add-in that solves linear, non-
linear, and integer problems).
All the above four products are bundled into one package to form the
Solver Suite. For more details about any of the four products one has to
click on its name.
(i)  Optimisation Modelling with UNDO (8" edition) by Linus Schrage.
(i)  Optimisation Modelling with LINGO by Unus Schrage.
More details available on the Related Book page York, 1979.
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M.Sc./M.A. Course (Third Semester)
PAPER-IV (B)
Wavelets (I)

Max Marks - 80

Unit-1. Preliminaries-Different ways of constructing wavelets- Orthonormal
bases generated by a single function: the Balian-Low theorem.
Smooth projections on L(R).

Unit-II. Local sine and cosine bases and the construction of some wavelets.
The unitary folding operators and the smooth projections.

Unit-II. Multiresolution analysis and construction of wavelets. Construction
of compactly supported wavelets and estimates for its smoothness.
Band limited wavelets.

Unit-IV. Orthonormality. Completeness. Characterization of Lemarie-Meyer
wavelets and some other characterizations. Franklin wavelets and
Spline wavelets on the real line.

Unit-V. Orthonormal bases of piecewise linear continuous functions for L
(T). Orthonormal bases of periodic splines. Periodization of wavelets

defined on the real line.

REFERENCES:

—

. Eugenic HernBndez and Guido Weiss, A First Course on Wavelets, CRC Press,
New York, 1996.

2. CK. Chui, An Introduction to Wavelets, Academic Press, 1992.

3. 1.Daubechies, Ten Lectures on Wavelets, CBS-NSF Regional Conferences in

Applied Mathematics, 61, SIAM, 1 1992.

4. Y.Meyer,Wavelets, algorithms and applications (Tran.by R.D. Rayan,SIAM,
1993.

5. M.V. Wickerhauser, Adapted wavelet  analysis  from theory to
software, Wellesley, MA, AK. Peters, 1994.
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M.Sc./M.A. Course (Third Semester)
PAPER -V (A)

Programming in C (with ANSI features) Theory and Practical (I)

Unit-1

Max. Marks. 100

(Theory-70 +Practical-30)

An overview of programming. Programming language, Classification.
C Essentials-Program Development. Functions. Anatomy of a C
Function. Variables and Constants. Expressions. Assignment

Statements. Formatting Source Files, Continuation Character. The

Preprocessor.

Unit-II Scalar Data Types-Declarations, Different Types of Integers. Different

kinds of Integer Constants. Floating-Point Types. Initialization,
Mixing'Types. Explicit Conversions-Casts. Enumeration Types. The

Void Data Type. Typedefs. Finding the Address of an object. Pointers.

Unit-III Control Flow-Conditional Branching. The Switch Statement. Looping.

Nested Loops. The break and continue Statements. The goto

statement. Infinite Loops.

Unit-IV Operators and Expressions-Precedence and Associativity. Unary Plus

and Minus operators. Binary Arithmetic Operators. Arithmetic
Assignment Operators. Increment and Decrement Operators.
Comma Operator. Relational Operators. Logical Operators. Bit -
Manipulation Operators. Bitwise Assignment Operators. Cast

Operator. Size of Operators. Conditional Operator. Memory

Operators.

Unit-V Arrays -Declaring an Array. Arrays and Memory. Initializing Arrays.

Encryption and Decryption.
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Books Recommended :

1. Peter A. Darnell and Philip E. Margolis, C: A Software Engineering Approach,
Narosa Publishing House (Springer International Student Edition) 1993.

2. Samuel P. Harkison and Gly L. Steele Jr.,, C : A Reference Manual, 2nd Edition,
Prentice Hall, 1984.

3. Brian W. Kernighan & Dennis M. Ritchie, The C Programme Language, 2nd
Edition (ANSI Features), Prentice Hall 1989.

Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks

Sessional 05 Marks 'A /
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M.Sc./M.A. Course (Third Semester)
PAPER-V (B)
Graph theory (I)

Max. Marks - 80
Unit-I: Operations on graphs, matrices and vector spaces: Topological

operations, Homeomerphism, homomorphism, contractions, derived
graphs, Binary operations.

Unit-1l: Matrices and vector spaces: Matrices and vector spaces : The
adjacency matrix, The determinant and the spectrum, Spectrum
properties, The incidence matrix, cycle space and Bond space, Cycle
bases and cycle graphs.

Unit-1II: Colouring packing and covering: Vertex coverings, critical graphs,
Girth and chromatic number, uniquely colourable graphs, edge-
colourings, Face colourings and Beyond, The achromatic and the
Adjoint Numbers.

Unit-IV: Combinational formulations: Setting up of combinational
formulations, the classic pair of duals, Gallai, Norman-Rabin
Theorems, Clique parameters, The Rosenfeld Numbers.

Unit-V: Perfect Graphs: Introduction to the “SPGC”, Triangulated (Chordal)
graphs, Comparability graphs, Interval graphs, permutation graphs,

circular arc graphs, split graphs, weakly triangulated graphs.

REFERENCES :

1. K.R.Parthasarathy, Basic graph theory, Tata Mc graw Hill publishing company
limited , 1994.

2. RJ.Wilson, Introduction to graph theory, Longman Harlow, 1985.

3. John Clark, Derek Allon Holton, A first look at graph Theory, World Scientific
Singapore, 1991.

4. Frank Hararary, Graph Theory Narosa, New Delhi, 1995.

5. Ronald Gould and Benjamin Cummins, Graph Theory, California.

6. Narsingh Deo, Graph Theory with applications to Engineering and Computer
Science, Prentice-Hall of India Private Limited, New Delhi, 2002.
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Pt. Ravishankar Shukla University, Raipur
Scheme of Examination
M.A./M.Sc. (MATHEMATICS) (Semester-1V)
2019 - 20 (Examination - Dec. 2019) onwards
There shall be six papers. Two compulsory and three optional papers.

Each paper shall have 100 marks. The paper which has theory and
practical both, the theory part shall have 70 marks and practical part
shall have 30 marks. Overall tally of marks in theory and practical

will be 500.
Paper Description [Theory | Sessi- | Practic Remark
‘ onal al
Compulsory Papers
I Functional Analysis (II) 80 20 |- --
11 Partial Differential Equations & 80 20 |- -
Mechanics (11)
Optional Papers
11 A | Operating System and 70 - 30 | For regular
Database Management System students
only
B | Fuzzy Set Theory & Its 80 20 -- -
Applications (1I)
C | Mathematical Biology(Il) 80 20 - -
IV | A | Operations Research (II) 80 | 20 - -
B | Wavelets (1) 80 20 =
Vv A | Programming in C (with ANSI 70 -- 30 | For regular‘—
Features) (1) ' students
only
B | Graph Theory (II) 80 20 --

. B M WA 20
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M.Sc./M.A. Course (Fourth Semester]'
PAPER -1
Functional Analysis (II)

Max. Marks 80

Unit-1  Uniform boundedness theorem and some of its consequences. Open

mapping and closed graph theorems.

Unit-Il Hahn-Banach theorem for real linear spaces, complex linear spaces

and normed linear spaces. Reflexive spaces. Weak Sequential
Compactness. Compact Operators. Solvability of linear equations in

Banach spaces. The closed Range Theorem.

Unit-III Inner product spaces. Hilbert spaces. Orthonormal Sets. Bessel's

inequality. Complete orthonormal sets and Parseval’s identity.

Unit-IV Structure of Hilbert spaces. Projection theorem. Riesz representation

theorem. Adjoint of an operator on a Hilbert space. Reflexivity of

Hilbert spaces.

Unit-V  Self-adjoint operators, Positive, projection, normal and unitary

operators. Abstract variational boundary-value problem. The

generalized Lax-Milgram theorem.

Books Recommended :

1. B.Choudhary and S.Nanda, Functional Analysis with Applications. Wiley Eastern
Ltd. 1989.

2. H.L.Royden, Real Analysis, Macmillan Publishing Co. Inc., New York, 4’h Edition,
1993.

References

1. Serge Lang, Analysis I & Il, Addison-Wesley Publishing Company, Inc. 1967.

2.  Walter Rudin, Real & Complex Analysis, Tata McGraw-Hill Publishing.

3. Edwin Hewitt and Korl Stromberg, Real and Abstract Analysis, Springer-Verlag,
New York.

4,

Edwin Hewitt and Kenneth A. Ross, Abstract Harmonic Analysis, Vol. 1,
Sprmger Verlag, 1993.
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10.
11.
12,
13.
14,
15

16.
17.

18.
19,
20.
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22,

23,
24.
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G. Bachman and L. Narici, Functional Analysis, Academic Press, 1966.

N. Dunford and ].T. Schwartz, Linear Operators, Part I, Interscience, New York,
1958.

R.E. Edwards, Functional Analysis, Holt Rinehart and Winston, New York, 1965.
C. Goffman and G. Pedrick, First Course in Functional Analysis, Prentice Hall of
India, New Delhi, 1987.

P.K. Jain, O.P. Ahuja and Khalil Ahmad, Functional Analysis, New Age
International (P) Ltd. & Wiley Eastern Ltd., New Delhi, 1997.

R.B. Holmes, Geometric Functional Analysis and its Applications, Springer-
Verlag, 1975.

K.K. Jha, Functional Analysis, Students’ Friends, 1986.

L.V. Kantorovich and G.P. Akilov, Functional Analysis, Pergamon Press, 1982.

E. Kreyszig, Introductory Functional Analysis with Applications, John Wiley &
Sons, New York, 1978.

B.K. Lahiri, Elements of Functional Analysis, The World Press Pvt. Ltd., Calcutta,
1994.

AH.Siddiqui, Functional Analysis with Applications, Tata McGraw-Hill
Publishing Company Ltd. New Delhi

B.V. Limaye, Functional Analysis, Wiley Eastern Ltd.

L.A. Lustenik and V.. Sobolev, Elements of Functional Analysis, Hindustan
Publishing Corporation, New Delhi, 1971.

G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill
Book Company, New York, 1963.

A.E. Taylor, Introduction to Functional Analysis, John Wiley and Sons, New York,
1958.

K.Yosida, Functional Analysis, 3" edition Springer-Verlag, New York, 1971.

].B. Conway, A Course in Functional Analysis, Springer-Verlag, New York, 1990.
Walter Rudin, Functional Analysis, Tata McGraw-Hill Publishing Company Ltd.,
New Delhi, 1973.

A. Wilansky, Functional Analysis, Blaisdell Publishing Co., 1964.

J. Tinsley Oden & Leszek F. Dernkowicz, Applied Functional Analysis, CRC Press
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M.Sc./M.A. Course (Fourth Semester)
PAPER -II
Partial Differential Equations and Mechanics (II)

Max. Marks 80

Partial Differential Equations

Unit-1 Nonlinear First Order PDE-Complete Integrals, Envelopes,
Characteristics, HamiltonJacobi Equations (Calculus of Variations,
Hamilton’s ODE, Legendre Transform, Hopf-Lax Formula, Weak
Solutions, Uniqueness), Conservation Laws (Shocks, Entropy
Condtion, LaxOleinik formula, Weak Solutions, Uniqueness,
Riemann’s Problem, Long Time Behaviour)

Unit-II Representation of Solutions-Separation of Variables, Similarity
Solutions (Plane and Travelling Waves, Solitons, Similarity under
Scaling), Fourier and Laplace Transform, Hopf-Cole Transform,
Hodograph and Legendre Transforms, Potential Functions.

Unit-III Asymptotics (Singular Perturbations, Laplace’s Method, Geometric
Optics, Stationary Phase, Homogenization), Power Series (Non-
characteristic Surfaces, Real Analytic Functions, Cauchy-

Kovalevskaya Theorem).

Analytical Dynamics:

Unit-IV Hamilton's Principle. Principle of least action. Poincare Cartan
Integral invariant. Whittaker's equations. Jacobi's equations. Lee
Hwa Chung’s theorem, canonical transformations and properties of
generating functions.

Unit-V  Hamilton-Jacobi equation. Jacobi theorem. Method of separation of
variables. Lagrange Brackets. Condition of canonical character of a

transformation in terms of Lagrange brackets and Poisson brackets,

Jyet B i wﬂ/
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invariance of Lagrange brackets and Poisson brackets under

canonical transformations.

Books Recommended :

1. L.C. Evans, Partial Differential Equations, Graduate Studies in Mathematics,
Volume 19, AMS, 1998.

2.  F. Gantmacher, Lectures in Analytic Mechanics, MIR Publishers, Moscow, 1975.
3. R.C.Mondal, Classical Mechanics, Prentice Hall of India

References

1. Books on Partial differential equation byJT.N. Sneddon, F. John, P. Prasad and R.
Ravindran, Amarnath etc.

2. AS. Ramsey, Dynamics Part II, The English Language Book Society and
Cambridge University Press, 1972.

3. H. Goldstein, Classical Mechanics (2nd edition), Narosa Publishing House, New
Delhi.

4. 1.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice Hall.

5. Narayan Chandra Rana & Pramod Sharad Chandra Joag, Classical Mechanics,
Tata McGraw Hill, 1991.

6. Louis N. Hand and Janet D. Finch, Analytical Mechanics, Cambridge University
Press, 1998.
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M.Sc./M.A. Course (Fourth Semester)
PAPER-III (A)
Operating System and Database Management System
- Theory and Practical

Max. Marks. 100

(Theory-70 +Practical-30)
Unit-1 Database Systems-Role of database systems, database system

architecture and data modeling.

Unit-II Introduction to relational algebra and relational calculus.

Unit-III  Intoduction to SQL: Basic features including views; Integrity
constraints; Database design-normalization up to BCNF.

Unit-IV Operating Systems- Overview of operating system, user interface,
processor management, memory management.

Unit-V 1/0 management, concurrency and Security, network and distributed

systems.

Books Recommended :

1. S.B.Lipman,]. Lajoi: C++ Primer, Addison Wesley.

2. B.Stroustrup; The C++ Programming Language, Addison Wesley.

3. CJ.Date : Introduction to Database Systems, Addison Wesley.

4. C. Ritehie: Operating Systems-Incorporating UNIX and Windows, BPB
Publications.

5. M.A. Weiss, Data Structures and Algorithm Analysis in C++, Addison Wesley.

Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks
Sessional 05 Marks IO
o 1
o)’
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Unit-I

Unit-11

Unit-111

Unit-1V

Unit-V

M.Sc./M.A. Course (Fourth Semester)
PAPER-III (B)
Fuzzy Set Theory & Its Applications (II)

Max Marks - 80
Fuzzy Logic-An overview of classical logic, Multivalued logics, Fuzzy
propositions. Fuzzy quantifiers. Linguistic variables and hedges.
Inference from conditional fuzzy propositions, the compositional
rule of inference.
Approximate Reasoning-An overview of Fuzzy expert system. Fuzzy
implications and their selection. Multiconditional approximate
reasoning. The role of fuzzy relation equation.
An introduction to Fuzzy Control-Fuzzy controllers. Fuzzy rule base.
Fuzzy inference engine. Fuzzification.
Defuzzification and the various defuzzitication methods (the centre
of area, the centre of maxima, and the mean of maxima methods).
Decision Making in Fuzzy Environment-Individual decision making.
Multiperson decision making. Multicriteria decision making.
Multistage decision making. Fuzzy ranking methods. Fuzzy linear

programming,.

REFERENCES :

1. HJ. Zmmemann, Fuzzy set theory and its Applications, Allied Publishers Ltd.
New Delhi, 1991.

2. GJ. Klir and B. Yuan- Fuzzy sets and fuzzy logic, Prentice-Hall ol India, New
Delhi, 1995.

1«
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M.Sc./M.A. Course (Fourth Semester)
PAPER-III (C)
Mathematical Biology (II)

Max. Marks - 80
Part-A: Population Models
UNIT-I
Models for population with age structure: Linear discrete models, linear
continuous models, the method of characteristics, nonlinear continuous models.

UNIT-1I

Models for population with spatial structure: A general metapopulation model,
a metapopulation model with residence and travel, the diffusion equation, solution
by separation of variables. Linear reaction-diffusion equations, nonlinear reaction-
diffusion equations, two-species interactions, diffusion in two dimensions.

Part-B:Disease Transmission Models

UNIT-1I
Epidemic models: Introduction to epidemic models, The logistic equation in
epidemiology (1.3), simple Kermack-McKendrick epidemic model, network and
compartmental epidemic models.
UNIT-1V
More complicated epidemic models: models with exposed period, treatments
models, an influenza model, quarantine-isolation models.
An SIR model with a general infectious period, the age of infection epidemic model,
models with disease deaths, a vaccination model, the next generation matrix.
UNIT-V
Models for endemic diseases: A model for diseases with no immunity, the SIR
model with births and deaths, some applications: Herd immunity, age of infection,
the inter-epidemic period, epidemic approach to endemic equilibrium, the SIS model
with births and deaths, temporary immunity, diseases population control.
Text Book:
1. Fred Brauer, Carlos Castillo-Chavez, Mathematical Models in Population
Biology and Epidemiology, Biology, Springer (2010)
Reference Books:
1. Nicholas F. Britton, Essential Mathematical Biology, Springer-Verlag (2003)
2. ].D.Murray, Mathematical Biology I. An Introduction, Springer-Verlag (2002)
3rd Edition. /
3. ].D.Murray, Mathematical Biology Il. Spatial Models and Biomedical
Application, Springer-Verlag (2003) 3 Edition.

7.
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M.Sc./M.A. Course (Fourth Semester)
PAPER -1V (A)
Operations Research (II)

Max. Marks 80
Unit-1 Dynamic Programming-Deterministic and Probabilistic Dynamic

programming.

Unit-Il Game Theory-Two-Person, Zero-Sum Games. Games with Mixed
Strategies. Graphical . Solution. Solution by Linear Programming,

Unit-IIl Integer Programming-Pure and Mixed Integer Programming
Problem, Gomory’s All-I P.P. Method, Construction of Gomory’s
Constraints, Fractional Cut Method-All Integer LPP, Fractional Cut
Method- Mixed Integer LPP, Branch and Bound Technique.

Unit-IV Queueing system: Deterministic Queueing system, probability
distribution in  Queueing, classification of Queueing models,
Poission Queueing system.

Unit-V Nonlinear Programming-One/and Multi-Variable Unconstrained
Optimization. Kuhn-Tucker Conditions for Constrained
Optimization. Quadratic Programming. Separable Programming.

I Convex Programming. Non-convex Programming.

Books Recommended :

1. F.S. Hillier and G.J]. Ueberman. Introduction to Operations ResBareft (Sixth
Edition), McGraw Hill International Edition, Industrial Engineering Series, 1995.
(This book comes with a CD containing tutorial software).
2. G.Hadley, Linear Programming, Narosa Publishing House, 1995.
3. G. Hadly, Nonlinear and Dynamic Programming, Addison-Wesley, Reading
Mass.

4. H.A.Taha, Operations Research -An introduction, Macmillan Publishing Co., Inc.,
New Yark.

5. Kanti Swarup, P.K. Gupta and Man Mohan, Operations Research, Sultan Chand &
Sons, New Delhi

6. Mokhtar S. Bazaraa, John ]. Jarvis and Hanif D. Sherali, Linear Programming and
Network flows, John Wiley & Sons, New York, 1990.
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References

1. S.S. Rao, Optimization Theory and Applications, Wiley Eastern Ltd, New
Delhi.
2. Prem Kumar Gupla and D.S. Hira, Operations Research-An Introduction. S.
Cliand & Company Ltd., New Delhi.
3. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-West Press
Pvt. Ltd., New Delhi, Madras
4. RXK. Rathy, An Introduction to Fluid Dynamics, Oxford and IBH Publishing
Company, New Delhi, 1976. |
A.D. Young, Boundary Layers, AIAA Education Series, Washington DC, 1989.
6. S.W. Yuan, Foundations of Fluid Mechanics, Prentice Hall of India Private
Limited, New Delhi, 1976.
7. UNDOSystems Products (Visit websHe htlp://www.Hndo.com/productsf.html)
(i) UNDO (the linear programming solver)
(i) UNDO Callable Library (the premier optimisation engine)
(iii) LINGO (the linear, non-linear, and integer programming solver
with mathematical modelling language)
(i) What's Best I (the spreadssheet add-in that solves linear, non-
linear, and integer problems).
All the above four products are bundled into one package to form the
Solver Suite. For more details about any of the four products one has to
click on its name.
(i) Optimisation Modelling with UNDO (8" edition) by Linus Schrage.
(ii)  Optimisation Modelling with LINGO by Unus Schrage.
More details available on the Related Book page York, 1979.
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M.Sc./M.A. Course (Fourth Semester)
PAPER-1V (B)
Wavelets (II)
Max Marks - 80
Unit-I  Characterizations in the theory of wavelets-The basic equations and
some of its applications.
Unit-II Characaterizations of MRA wavelets, low-pass filters and scaling
functions. Non- existence of smooth wavelets in H 2 (R).
Unit-11I Frames - The reconstruction formula and the Batian-Low theorem for
frames. Frames from translations and dilations. Smooth frames for
Hz (R).
Unit-1V Discrete transforms and algorithms-The discrete and the fast Fourier
transforms. The discrete and the fast cosine transforms.
Unit-IV The discrete version of the local sine and cosine bases.

Decomposition and reconstruction algorithms for wavelets.

REFERENCES:

s

Eugenic HernBndez and Guido Weiss, A First Course on Wavelets, CRC Press,
New York, 1996. '

2. CK. Chui, An Introduction to Wavelets, Academic Press, 1992.

3. LDaubechies, Ten Lectures on Wavelets, CBS-NSF Regional Conferences in
Applied Mathematics, 61, SIAM, I 1992.

4. Y.Meyer,Wavelets, algorithms and applications (Tran.by R.D. Rayan,SIAM,
1993.

5. M.V. Wickerhauser, Adapted wavelet analysis  from theory to
software, Wellesley, MA, A.K. Peters, 1994.
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M.Sc./M.A. Course (Fourth Semester)
PAPER -V (A)
Programming in C (with ANSI features) (II)
Theory and Practical

Max. Marks. 100
(Theory-70 +Practical-30)

Unit-I Storage Classes-Fixed vs. Automatic Duration. Scope. Global variables.

The register Specifier. ANSI rules for the syntax and Semantics of the

storage-class keywords.

Unit-Il Pointers Pointer Arithmetic. Passing Pointers as Function

Arguments. Accessing Array Elements through Pointers. Passing
Arrays as Function Arguments. Sorting Algorithms. Strings.

Multidimensional Arrays. Arrays of Pointers. Pointers to Pointers.

Unit-III Functions-Passing Arguments. Declarations and Calls. Pointers to

Functions. Recursion. The main Function. Complex Declarations.The
C Preprocessor-Macro Substitution. Conditional Compilation.

Include Facility. Line Control.

Unit-IV Structures and Unions-Structures. Dynamic Memory Allocation.

Linked Lists. Unions, enum Declarations.

Unit-V Input and Output-Streams, Buffering. The <Stdio.h> Header File.

Error Handling. Opening and Closing a File. Reading and Writing
Data. Selecting an /0 Method. Unbuffered 1/0 Random Access. The
standard library for Input/Output.

Books Recommended :

1. Peter A. Darnell and Philip E. Margolis, C: A Software Engineering Approach,
Narosa Publishing House (Springer International Student Edition) 1993.
Samuel P. Harkison and Gly L. Steele Jr,, C : A Reference Manual, 2nd Edition,

2.

3.

W, S
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Prentice Hall, 1984.

Brian W. Kernighan & Dennis M. Ritchie, The C Programme Language, 2nd
Edition (ANSI Features), Prentice Hall 1989.
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Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks

Sessional @ 05 Marks | \ﬁv O /
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M.Sc./M.A. Course (Fourth Semester)
PAPER-V (B)
Graph theory-II

Max. Marks - 80
Unit-: Ramsey Theory: Perpectness-preserving operations, Forbidden

Subgraph orientations, Ramsey numbers and Ramsey graphs.

Unit-11: Groups: Permutation groups, The automorphism group, graphs with
given group, symmetry concepts, pseudo-similarity and stability,
spectral studies of the Automorphism group.

Unit-11I; Polynomials and Graph Enumeration: The colour polynomials, The
chromatic polynomial, The bivariate colouring polynomials.

Unit-IV: Graph Enumeration: Co-chromatic (co-dichromatic) graphs and
chromatically unique graphs, Graph Enumeration.

Unit-V: Digraphs & Networks: Digraphs, Types of connectedness, Flows in

Networks, Menger’s and Konig’'s Theorem, Degree sequences.

REFERENCES :

1. K.R.Parthasarathy, Basic graph theory, Tata Mc graw Hill publishing company
limited , 1994.

2. RJ.Wilson, Introduction to graph theory, Longman Harlow, 1985.

3. John Clark, Derek Allon Holton, A first look at graph Theory, World Scientific
Singapore, 1991.

4, Frank Hararary, Graph Theory Narosa, New Delhi, 1995.

5. Ronald Gould and Benjamin Cummins, Graph Theory, California.

6. Narsingh Deo, Graph Theory with applications to Engineering and Computer
Science, Prentice-Hall of India Private Limited, New Delhi, 2002.
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Pt. Ravishankar Shukla University, Raipur
Ph.D. Course Work (Mathematics)

2019-20 & Onward

Scheme of Examination

There shall two papers, one theory paper and one project work. Each of 100 marks.

S.No. | Particulars Max. Marks
Research Methodology,
Theory Paper Quantitative techniques and | 100
1 100
Computers
Project Work Dlss_ertatlon/PrOJect Script | 50 100
2 Seminar 20
Viva VVoce 30
Grand Total 200
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Details of Syllabus
Paper |

Research Methodology, Quantitative techniques and

Computers
M.M. 100
Unit | — Research Methodology:
Introduction to research methodology, Meaning, objectives, types, significance of Research.
Identification, Selection of Research problem, Formulation of research objectives, Research
design, components, importance and typology, Quantitative and qualitative methodology,
hypotheses. Research ethics.

Unit Il - Scientific Writing : Importance of Science Writing , Meaning and nature of Scientific
Style , Writing effective scientific prose, Effective word selection in Science writing, Common
mathematical functions and their abbreviations, Symbols, Operators Commonly used in
Mathematics, Greek, Roman letters used in mathematics, Mathematical Theorems and properties,
Mathematics Journals and their abbreviations.

Unit 111 - Style and Usage for Mathematics :

Review : Mathematics Subject Classifications (MSC). Mathematical Review, MathSciNet and
other E-Resources.

Manuscript Preparation :

Structure of a Standard Mathematics Paper (in brief), Other Forms of Mathematics Manuscripts.
Usage : Mathematical Expressions, Alphabets used in Mathematical Expressions, Bracketing,
Limits, Fractions, Multiplication, Vectors, Tensors, and n-forms, Summations, Products, Unions,
and Integrals.

Unit IV - Typesetting Mathematical Text with LATEX :

Sample Document, Type Style, Environments, Lists, Centering, Tables, Verbatim, Vertical and
Horizontal Spacing. Equation Environments, Fonts, Hats, and Underlining, Braces, Arrays and
Matrices, Customized Commands, Theorem-like Environments, Math Styles, Document Classes
and the Overall Structure, Titles for Documents, Sectioning Commands, Packages, Inputting Files,
Inputting Pictures, Making a Bibliography, Making an Index, Slides.

UnitV - MATLAB :

Arithmetic Operations, built-in-MATH functions, scalar variables, Creating Arrays, built-in-
functions for handling arrays, Mathematical Operations with Arrays, Script Files, Two dimensional
plots, programming in MATLAB, Polynomial, curve fitting, and interpolation, Three-dimensional
plots.

Books recommended :

C.R.Kothari, Research Methodology, New Age International Publishers (2004)

Michael Davis : Ethics and the University. Routledge (1999)

Harold Rabinowitz, Suzanne Vogel : The Manual of Scientific Style. Academic Press (2009)
Laslie Lamport : LATEX. Addison Wesley Publication Company (1994)

David F. Griffiths, Desmond J. Higham : Learning LATEX. Society for Industrial and Applied
Mathematics, Philadelphia (1997)

Amos Gilat : MATLAB : An Introduction with Applications. John Wiley & Sons, INC (2004)

© gabkowbhpE
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Paper 11
Project Work

This paper will consist of three components

(i)  Dissertation/Project work leading to Ph.D. Work
(i)  Seminars (two)

(iff)  Viva-Voce on Dissertation

Page 1206 of 2307
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Pharmacy Council of India
New Delhi

Rules & Syllabus for the Bachelor
of Pharmacy (B. Pharm) Course

[Framed under Regulation 6, 7 & 8 of the Bachelor of
Pharmacy (B. Pharm) course regulations 2014]
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CHAPTER- I: REGULATIONS

1. Short Title and Commencement

These regulations shall be called as “The Revised Regulations for the B. Pharm. Degree
Program (CBCS)of the Pharmacy Council of India, New Delhi”. They shall come into
effect from the Academic Year 2016-17. The regulations framed are subject to
modifications from time to time by Pharmacy Council of India.

2. Minimum qualification for admission

2.1 First year B. Pharm:

Candidate shall have passed 10+2 examination conducted by the respective
state/central government authorities recognized as equivalent to 10+2 examination
by the Association of Indian Universities (AIU) with English as one of the
subjects and Physics, Chemistry, Mathematics (P.C.M) and or Biology (P.CB/
P.C.M.B.) as optional subjects individually. Any other qualification approved by
the Pharmacy Council of India as equivalent to any of the above examinations.

2.2. B. Pharm lateral entry (to third semester):
A pass in D. Pharm. course from an institution approved by the Pharmacy Council
of India under section 12 of the Pharmacy Act.

3. Duration of the program
The course of study for B.Pharm shall extend over a period of eight semesters (four
academic years) and six semesters (three academic years) for lateral entry students. The
curricula and syllabi for the program shall be prescribed from time to time by Pharmacy
Council of India, New Delhi.

4. Medium of instruction and examinations
Medium of instruction and examination shall be in English.

5. Working days in each semester

Each semestershall consist of not less than 100 working days. The odd semesters shall be
conducted from the month of June/July to November/December and the even semesters
shall be conducted from December/January to May/June in every calendar year.

6. Attendance and progress

A candidate is required to put in at least 80% attendance in individual courses
considering theory and practical separately. The candidate shall complete the prescribed
course satisfactorily to be eligible to appear for the respective examinations.

N W ov 4 A |
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7. Program/Course credit structure

As per the philosophy of Credit Based Semester System, certain quantum of academic
work viz. theory classes, tutorial hours, practical classes, etc. are measured in terms of
credits. On satisfactory completion of the courses, a candidate earns credits. The amount
of credit associated with a course is dependent upon the number of hours of instruction
per week in that course. Similarly, the credit associated with any of the other academic,

co/extra-curricular activities is dependent upon the quantum of work expected to be put
in for each of these activities per week.

7.1. Credit assignment

7.1.1. Theory and Laboratory courses

Courses are broadly classified as Theory and Practical. Theory courses consist of
lecture (L) and /or tutorial (T) hours, and Practical (P) courses consist of hours
spent in the laboratory. Credits (C) for a course is dependent on the number of
hours of instruction per week in that course, and is obtained by using a multiplier
of one (1) for lecture and tutorial hours, and a multiplier of half (1/2) for practical
(laboratory) hours. Thus, for example, a theory course having three lectures and
one tutorial per week throughout the semester carries a credit of 4. Similarly, a
practical having four laboratory hours per week throughout semester carries a
credit of 2.

7.2. Minimum credit requirements

The minimum credit points required for award of a B. Pharm. degree is 208.
These credits are divided into Theory courses, Tutorials, Practical, Practice
School and Projectover the duration of eight semesters. The credits are distributed
semester-wise as shown in Table IX. Courses generally progress in sequences,
building competencies and their positioning indicates certain academic maturity
on the part of the learners. Learners are expected to follow the semester-wise
schedule of courses given in the syllabus.

The lateral entry students shall get 52 credit points transferred from their D.
Pharm program. Such students shall take up additional remedial courses of
‘Communication Skills’ (Theory and Practical) and ‘Computer Applications in
Pharmacy’ (Theory and Practical) equivalent to 3 and 4 credit points respectively,
a total of 7 credit points to attain 59 credit points, the maximum of I and II
semesters.

8. Academic work
A regular record of attendance both in Theory and Practical shall be maintained by the
teaching staff of respective courses.

N 1 /Q}\KQ 1l
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9. Course of study

The course of study for B. Pharm shall include Semester Wise Theory & Practical as
given in Table — I to VIIL. The number of hours to be devoted to each theory, tutorial and
practical course in any semester shall not be less than that shown in Table — I to VIIL

Table-I: Course of study for semester I

Course code Name of the course B0 Tflto Crfdlt
hours rial points
BP101T Human Anatomy and Physiology I- 3 1 4
Theory
BP102T Pharmaceutical Analysis I — Theory 3 1 4
BP103T Pharmaceutics I — Theory 3 1 4
BP104T Pharmaceutical Inorganic Chemistry — 3 1 4
Theory
BP105T Communication skills — Theory * 2 - 2
BP106RBT | Remedial Biology/ 2 ) ?
BP106RMT | Remedial Mathematics — Theory*
BP107P Huma_m Anatomy and Physiology — 4 i ’
Practical
BP108P Pharmaceutical Analysis I — Practical 4 - 2
BP109SP Pharmaceutics I — Practical 4 - 2
BP110P Phanpaceutical Inorganic Chemistry — 4 ) 2
Practical
BP111P Communication skills — Practical* 2 - 1
BP112RBP | Remedial Biology — Practical* 2 - 1
Total | 32/34%36" | 4 | 27/29%30

"Applicable ONLY for the students who have studied Mathematics / Physics / Chemistry at HSC and
appearing for Remedial Biology (RB)course.

1;Applica\blvet ONLY for the students who have studied Physics / Chemistry / Botany / Zoology at HSC and
appearing for Remedial Mathematics (RM)course.

* Non University Examination (NUE)
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Table-II: Course of study for semester I1

Course

Name of the course No.of Tutorial Cr?dit
Code hours points
BP20IT | Human Anatomy and Physiology IT — Theory 3 | 4
BP202T | Pharmaceutical Organic Chemistry I — Theory 3 1 4
BP203T | Biochemistry — Theory 3 1 4
BP204T | Pathophysiology — Theory 3 1 4
BP205T | Computer Applications in Pharmacy — Theory * 3 - 3
BP206T | Environmental sciences — Theory * 3 - 3
BP207P | Human Anatomy and Physiology II —Practical 4 - 2
BP208P | Pharmaceutical Organic Chemistry I- Practical 4 - 2
BP209P | Biochemistry — Practical 4 - 2
BP210P | Computer Applications in Pharmacy — Practical* 2 - 1
Total | 32 4 29
*Non University Examination (NUE)
Table-III: Course of study for semester ITT
Couges Name of the course Ng. T Tutorial Cr.edlt
code hours points
BP30IT | Pharmaceutical Organic Chemistry II — Theory 3 1 4
BP302T | Physical Pharmaceutics I — Theory 3 1 4
BP303T | Pharmaceutical Microbiology — Theory 3 1 4
BP304T | Pharmaceutical Engineering — Theory 3 1 4
BP305P | Pharmaceutical Organic Chemistry IT — Practical 4 - 2
BP306P | Physical Pharmaceutics I — Practical 4 - 2
BP307P | Pharmaceutical Microbiology — Practical 4 - 2
BP 308P | Pharmaceutical Engineering —Practical 4 - 2
Total | 28 4 24
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Table-IV: Course of study for semester IV

Course
code

Name of the course

No. of
hours

Tutorial

Credit
points

BP401T

Pharmaceutical Organic Chemistry III- Theory

BP402T

Medicinal Chemistry I — Theory

BP403T

Physical Pharmaceutics 11 — Theory

BP404T

Pharmacology I — Theory

BP405T

Pharmacognosy and Phytochemistry I- Theory

e e

BP406P

Medicinal Chemistry [ — Practical

BP407P

Physical Pharmaceutics II — Practical

BP408P

Pharmacology I — Practical

BP409P

Pharmacognosy and Phytochemistry I — Practical

Total

W ol pl o] a|vw wwlwlw

v
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Table-V: Course of study for semester V

Course
code

Name of the course

No. of

hours

Tutorial

Credit
points

BP50IT

Medicinal Chemistry I — Theory

3

BP502T

Industrial Pharmacyl- Theory

BP503T

Pharmacology 11 — Theory

BP504T

Pharmacognosy and Phytochemistry II- Theory

BP505T

Pharmaceutical Jurisprudence — Theory

ot | it [t | |

BP506P

Industrial Pharmacyl — Practical

BP507P

Pharmacology I — Practical

BP508P

Pharmacognosy and Phytochemistry IT -
Practical

N I S O R R

IR IR I ENSEN IR

Total
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Table-VI: Course of study for semester VI

o Name of the course Bgvof Tutorial Crfdit
code hours points
BP601T | Medicinal Chemistry IIl — Theory 3 1 4
BP602T | Pharmacology III — Theory 3 4
BP603T | Herbal Drug Technology — Theory 3 1 4
BP604T Biopharmaceutics and Pharmacokinetics — 3 1 4
Theory
BP605T | Pharmaceutical Biotechnology — Theory 3 1 4
BP606T | Quality Assurance —Theory 3 1 4
BP607P | Medicinal chemistry IIT — Practical 4 - 2
BP608P | Pharmacology III — Practical 4 - 2
BP609P | Herbal Drug Technology — Practical 4 - 2
Total | 30 6 30
Table-VII: Course of study for semester VII
Course Name of the course No.of | 1 torial Cr?dlt
code hours points
BP701T | Instrumental Methods of Analysis — Theory 3 1 E
BP702T | Industrial Pharmacyll — Theory 3 1 4
BP703T | Pharmacy Practice — Theory 3 1 4
BP704T | Novel Drug Delivery System — Theory 3 1 4
BP705P | Instrumental Methods of Analysis — Practical 4 - 2
BP706PS | Practice School* 12 - 6
Total | 28 5 24

* Non University Examination (NUE)
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Table-VIII: Course of study for semester VIII

Concse Name of the course o of Tutorial Crfdlt
code hours points
BP80IT | Biostatistics and Research Methodology 3 1 4
BP802T | Social and Preventive Pharmacy 3 1 4
BP803ET | Pharma Marketing Management
BP8O4ET | Pharmaceutical Regulatory Science
BP80OSET | Pharmacovigilance
Quality Control and Standardization of
BP8O6ET Herbals 3+3= i 3o 4+4=
BPSO7ET | Computer Aided Drug Design b 8
BPSOSET | Cell and Molecular Biology
BP809ET | Cosmetic Science
BP810ET | Experimental Pharmacology
BP811ET | Advanced Instrumentation Techniques
BP812ET | Dietary Supplements and Nutraceuticals
BP813PW | Project Work 12 - 6
Total 24 4 22
Table-IX: Semester wise credits distribution
Semester Credit Points
I 27/29%/30"
II 29
III 26
v 28
\Y 26
VI 26
VII 24
VIII 22
Extracurricular/ Co curricular activities 01*
Total credit points for the program 209/211%212°

* The credit points assigned for extracurricular and or co-curricular activities shall be given by the
Principals of the colleges and the same shall be submitted to the University. The criteria to acquire this
credit point shall be defined by the colleges from time to time.

$Applicable ONLY for the students studied Physics / Chemistry / Botany / Zoology at HSC and appearing
for Remedial Mathematics course.

#Applicable ONLY for the students studied Mathematics / Physics / Chemistry at HSC and appearing for
Remedial Biology course.

7 \,\?} W %N/
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Tables-X: Schemes for internal assessments and end semester examinations semester wise

Semester 1
Internal Assessment End Semester Exams
Claurss Name of the course Conti Sessional E Total
code ontinuous essiona Xams 3 Marks
Mode Marks e P Total Marks Duration
BploiT | HumanAnatomyand 10 15 | Hr 25 75 3 Hrs 100
Physiology I- Theory
Bp1o2T | Pharmaceutical AnalysisI-— 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP103T | Pharmaceutics I — Theory 10 15 1 Hr 25 75 3 Hrs 100
Bplo4T | Pharmaceutical Inorganic 10 15 1 Hr 25 75 3 Hrs 100
Chemistry — Theory
Bp1osT | Communication skills— 5 10 1 Hr 15 35 1.5 Hrs 50
Theory *
BP106RBT | Remedial Biology/
BP106RMT | Mathematics — Theory* ’ 1 1 15 35 }AHo %
Bplo7p | uman Anatomyand 5 10 4 Hrs 15 35 4 Hrs 50
Physiology — Practical
Bplogp | harmaceutical Analysisl— 5 10 4 Hrs 15 35 4 Hrs 50
Practical
BP109P | Pharmaceutics I — Practical 5 10 4 Hrs 15 35 4 Hrs 50
Pharmaceutical Inorganic
BP110P Chemistry- Piactical 5 10 4 Hrs 15 35 4 Hrs 50
Communication skills —
BRITIE | ol o 5 5 2 Hrs 10 15 2 Hrs 25
BP112RBP | Remedial Biology— 5 5 2 Hrs 10 15 2 Hirs 25
Practical*
Total | 707757807 | 115/125%/130°7 | 23/24°126" 185/200%210" 490/525% 31.5/33°/ 6751125/
Hrs 540° 35" Hrs 750"

*Applicable ONLY for the students studied Mathematics / Physics / Chemistry at HSC and appearing for Remedial Biology (RB)course.
$Applicable ONLY for the students studied Physics / Chemistry / Botany / Zoology at HSC and appearing for Remedial Mathematics (RM)course.
* Non University Examination (NUE)

>
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10. Program Committee

1. The B. Pharm. program shall have a Program Committee constituted by the Head
of the institution in consultation with all the Heads of the departments.

2. The composition of the Program Committee shall be as follows:

A senior teacher shall be the Chairperson; One Teacher from each department
handling B.Pharm courses; and four student representatives of the program (one
from each academic year), nominated by the Head of the institution.

3. Duties of the Program Committee:

i. Periodically reviewing the progress of the classes.

ii. Discussing the problems concerning curriculum, syllabus and the conduct of
classes.

iii. Discussing with the course teachers on the nature and scope of assessment for
the course and the same shall be announced to the students at the beginning of
respective semesters.

iv. Communicating its recommendation to the Head of the institution on
academic matters.

v. The Program Committee shall meet at least thrice in a semester preferably at
the end of each Sessionalexam (Internal Assessment) and before the end
semester exam.

11. Examinations/Assessments
The scheme for internal assessment and end semester examinations is given in Table — X.

11.1. End semester examinations

The End Semester Examinations for each theory and practical coursethrough semesters I
to VIII shall beconducted by the university except for the subjects with asterix symbol (*)
in table I and II for which examinations shall be conducted by the subject experts at
college level and the marks/grades shall be submitted to the university.

L
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Semester 11

Internal Assessment End Semester Exams
Conxge Name of the course Conti Sessional E Total
code VIHIOHS il el Total Marks | Duration | Marks
Mode Marks | Duration
BpaglT | vesan Anatomy and Physiology 10 15 1 Hr 25 75 3 His 100
Il - Theory
Bp202T | Pharmaceutical Organic 10 s 1 Hr 25 75 3 Hrs 100
Chemistry I — Theory
BP203T | Biochemistry — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP204T | Pathophysiology — Theory 10 15 1 Hr 25 75 3 Hrs 100
Computer Applications in
BP205T Ph ¢y~ Theory® 10 15 1 Hr 25 50 2 Hrs 75
BP206T | Environmental sciences — Theory* 10 15 1 Hr 25 50 2 Hrs 75
Bp207p | Human Anatomy and Physiology 5 10 4 His 15 35 4 His 50
IT —Practical
Pharmaceutical Organic
BP208P Chermistry & Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP209P | Biochemistry — Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP210p | Computer Applications in 5 5 2 His 10 15 2 Hrs 25
Pharmacy — Practical*
Total 80 125 20 Hrs 205 520 30 Hrs 725

* The subject experts at college level shall conduct examinations

11
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Semester 111

Internal Assessment End Semester Exams
Comse Name of the course Continuous Sessional Exams Tital
i Mark
code Mode Marks | Duration Total Marks | Duration arks
Pharmaceutical Organic
BP3OIT | cqpornicteo T - Theoty 10 15 | Hr 25 75 3 Hrs 100
BP302T | PhysicalPharmaceuticsI —Theory 10 15 1 Hr 25 75 3 Hrs 100
p303T | Pharmaceutical Microbiology — 10 15 1 Hr 25 75 3 Hrs 100
Theory
P304t | Pharmaceutical Engineering — 10 15 | Hr 25 75 3 Hrs 100
Theory
Pharmaceutical Organic
RIS | ooty Pt 5 10 4 Hr 15 35 4 Hrs 50
Bp306p | Physical Pharmaceutics T — 5 10 4 Hr 15 35 4 Hrs 50
Practical
ppop | Foammacenticl Musrbioiogs-— 5 10 4 Hr 15 35 4 Hrs 50
Practical
gpsoap | Trocmaceutial Engiecring — 5 10 4 Hr 15 35 4 Hrs 50
Practical
Total 60 100 20 160 440 28Hrs 600

—l
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Semester IV
Internal Assessment End Semester Exams
C:;’;: ¢ Name of the course Continuous | _ Sessional Exams | .~ | Marks | Durati ;‘;‘:s
Mode Marks | Duration o8 arks uration
Pharmaceutical Organic
BP401T Chemistry Ili- Theory 10 15 1 Hr 25 75 3 Hrs 100
BP402T | Medicinal Chemistry I — Theory 10 15 1 Hr 25 75 3 Hrs 100
ppagT | Physical Pharmaceutics 11— 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP404T | Pharmacology I — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP405T | Pharmacognosy I— Theory 10 15 1 Hr 25 i 3 Hrs 100
BP406P | Medicinal Chemistry I— Practical 5 10 4 Hr 15 35 4 Hrs 50
BP407P Physif:al Pharmaceutics 11— 5 10 4 Hrs 15 35 4 Hrs 50
Practical
BP408P | Pharmacology I - Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP409P | Pharmacognosy I — Practical 5 10 4 Hrs 15 35 4 Hrs 50
Total 70 115 21 Hrs 185 515 31 Hrs 700
r: : /(i_ﬂ' &Q}- ————al § i
13
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Semester V

Internal Assessment End Semester Exams
Cairye Name of the course Continuous Sessional Exams . Toul
code Mode Marks | Duration Total Marks | Duration | Marks
BP501T | Medicinal Chemistry II — Theory 10 15 1 Hr 25 3 3 Hrs 100
BP502T | Industrial Pharmacyl- Theory 10 15 1 Hr 25 5 3 Hrs 100
BP503T | Pharmacology Il — Theory 10 15 1 Hr 25 {5 3 Hrs 100
BP504T | Pharmacognosy II — Theory 10 15 1 Hr 25 75 3 Hrs 100
gispsy | pAwoscentical Jurispkiencs — 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP506P | Industrial Pharmacyl— Practical 5 10 4 Hr 15 35 4 Hrs 50
BP507P | Pharmacology II — Practical 5 10 4 Hr 15 35 = 4 Hrs 50
BP508P | Pharmacognosy II — Practical 5 10 4 Hr 15 35 4 Hrs 50
Total 65 105 17 Hr 170 480 27 Hrs 650

y S :_15:_? Y
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Semester VI
Internal Assessment End Semester Exams
C::;:e Name of the course Continuous Sessional Exams Total Marks | Duratio ;:?:s
Mode Marks Duration r - n
BP601T | Medicinal Chemistry II — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP602T | Pharmacology III — Theory 10 15 1 Hr 25 75 3 Hrs 100
P63t | Herbal Drug Technology - 10 15 1 Hr 25 75 3 Hrs 100
Theory
rpgoaT | Biophanmiaceutics s 10 15 1 Hr 25 75 3 Hrs 100
Pharmacokinetics — Theory
BP605T Pharmaceutical Biotechnology— 10 15 | Hr 25 75 3 Hrs 100
Theory
BP606T | Quality Assurance— Theory 10 15 1 Hr 25 75 3 Hrs 100
BP607P Medlf:mal chemistry III — 5 10 4 Hirs 5 35 4 Hrs 50
Practical
BP608P | Pharmacology Il — Practical 5 10 4 Hrs 15 35 4 Hrs 50
Bp6oop | ierbal Drug Technology - 5 10 4 Hrs 15 35 4 Hrs 50
Practical
Total 75 120 18 Hrs 195 555 30 Hrs 750

%A&_@ v 1A N
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Semester VII

Internal Assessment End Semester
Course Exams Total
Name of the course o =
code Continuous Sessional Exams Total Marks | Duration Marks
Mode Marks | Duration
prelT | Rt Metbods of Analysis 10 15 | Hr 25 75 3 Hrs 100
— Theory
BP702T | Industrial Pharmacy — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP703T | Pharmacy Practice — Theory 10 15 1 Hr 25 75 3 Hrs 100
Bp7o4T | Novel Drug Delivery Systerm = 10 15 | Hr 25 75 3 Hrs 100
Theory
BP705 P Instrun:.tcntal Methods of Analysis 5 10 4 Hirs 15 35 4 Hrs 50
— Practical
BP706 PS | Practice School* 25 - - 25 125 5 Hrs 150
Total 70 70 8Hrs 140 460 21 Hrs 600

* The subject experts at college level shall conduct examinations

Q‘)\)\\\): ®% |
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Semester VIII

Course
code

Name of the course

Internal Assessment

End Semester Exams

Continuous

Mode

Sessional Exams

Marks

Duration

Total

Marks

Duration

Total
Marks

BP801T

Biostatistics and Research
Methodology — Theory

10

15

1 Hr

25

75

3 Hrs

100

BP802T

Social and Preventive Pharmacy
— Theory

10

15

1 Hr

25

75

3 Hrs

100

BP803ET

Pharmaceutical Marketing —
Theory

BP80O4ET

Pharmaceutical Regulatory
Science — Theory

BP8OSET

Pharmacovigilance — Theory

BPBO6ET

Quality Control and
Standardization of Herbals —
Theory

BP807ET

Computer Aided Drug Design —
Theory

BP80SET

Cell and Molecular Biology —
Theory

BP809ET

Cosmetic Science — Theory

BP810ET

Experimental Pharmacology —
Theory

BP811ET

Advanced Instrumentation
Techniques — Theory

10+ 10
=20

15+15=
30

1+1=
2 Hrs

25+25=
50

75+ 75
=150

3+3=6

100 +
100 =
200

BP812PW

Project Work

150

4 Hrs

150

40

60 |

4 Hrs

100 |

450

16 Hrs

550

7@&@,

17

Page 1223 of 2307




A

11.2. Internal assessment: Continuous mode
The marks allocated for Continuous mode of Internal Assessment shall be
awarded as per the scheme given below.

Table-XI:Scheme for awarding internal assessment: Continuous mode

Theory
Criteria Maximum
Marks
Attendance (Refer Table — XII) 4 2
Academic activities (Average of any 3 activities e.g. quiz, assignment, 15
open book test, field work, group discussion and seminar) '
Student — Teacher interaction 3 1.5
Total 10 5
Practical

Attendance (Refer Table — XII) 2
Based on Practical Records, Regular viva voce, etc. 3
Total 5

Table- XII: Guidelines for the allotment of marks for attendance

Percentage of Attendance Theory Practical
95-100 4 2
90 - 94 3 1.5
85 -89 2 1
80 -84 1 0.5
Less than 80 0 0

11.2.1. Sessional Exams

Two Sessional exams shall be conducted for each theory / practical course as per the
schedule fixed by the college(s). The scheme of question paper for theory and practical
Sessional examinations is given below. The average marks of two Sessional exams shall
be computed for internal assessment as per the requirements given in tables — X.

Sessional exam shall be conducted for 30 marks for theory and shall be computed
for 15 marks. Similarly Sessional exam for practical shall be conducted for 40 marks and

shall be computed for 10 marks.
Question paper pattern for theory Sessional examinations

For subjects having University examination
1. Multiple Choice Questions (MCQs)
OR
Objective Type Questions (5 X 2)
(Answer all the questions)
L. Long Answers (Answer 1 out of 2) ' =
IL Short Answers (Answer 2 out of 3)

> B

19
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&

10x1 =10

OR
05x2 =10

1x10=10
2x5 =10

\
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For subjects having Non University Examination

L. Long Answers (Answer 1 out of 2) = 1x10=10
I. Short Answers (Answer 4 out of 6) - 4x5 =20
Total = 30 marks

Question paper pattern for practical sessional examinations

I. Synopsis = 10
II. Experiments = 25
IIL. Viva voce = 05
Total = 40 marks

12. Promotion and award of grades

A student shall be declared PASSand eligible for getting gradein a course of
B.Pharm.program if he/she secures at least 50% marks in that particular course including
internal assessment.For example, to be declared as PASS and to get grade, the student has
to secure a minimum of 50 marks for the total of 100 including continuous mode of
assessment and end semester theory examination and has to secure a minimum of 25
marks for the total 50 including internal assessment and end semester practical
examination.

13. Carry forward of marks

In case a studentfails to secure the minimum 50% in any Theory or Practical course as
specified in 12,then he/she shall reappear for the end semester examinationof that course.
However his/her marks of the Internal Assessmentshallbe carried overand he/she shall be
entitled for grade obtained by him/her on passing.

14. Improvement of internal assessment

A studentshall have the opportunity to improvehis/her performance only oncein the
Sessional exam component of the internal assessment. The re-conduct of the Sessional
exam shall be completed before the commencement of next end semester theory
examinations.

15. Re-examination of end semester examinations

Reexamination ofend semester examinationshall be conducted as per the schedule given
in table XIII. The exact dates of examinations shall be notified from time to time.

ey \>/
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Table-XIII: Tentative schedule of end semester examinations

Semester

For Regular Candidates

For Failed Candidates

I, 11, V and VII

November / December

May / June

1L, IV, VI and VIII

May / June

November / December

Question paper pattern for end seme

ster theory examinations

For 75 marks paper

1. Multiple Choice Questions(MCQs) = 20x1 =20
OR OR
Objective Type Questions (10 x 2) = 10x2 =20
(Answer all the questions)
II. Long Answers (Answer 2 out of 3) = 2x10=20
TIL Short Answers (Answer 7 out of 9) = 7x5 =35
Total = 75 marks
For 50 marks paper
1. Long Answers (Answer 2 out of 3) = 2x10 =20
IL Short Answers (Answer 6 out of 8) = 6x5 =30 .
Total = 50 marks
For 35 marks paper
1. Long Answers (Answer 1 out of 2) = 1x10 =10
1L Short Answers (Answer 5 out of 7) = x5 =25
Total = 35 marks

Question paper pattern for end semester practical examinations

1. Synopsis = 5
[1. Experiments = 25
I11. Viva voce = 5
Total = 35 marks
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16. Academic Progression:
No student shall be admitted to any examination unless he/she fulfills the norms given in
6. Academic progression rules are applicable as follows:

A student shall be eligible to carry forward all the courses of I, I and III semesters till the
IV semester examinations. However, he/she shall not be eligible to attend the courses of
V semester until all the courses of I and II semesters are successfully completed.

A student shall be eligible to carry forward all the courses of III, IV and V semesters till
the VI semester examinations. However, he/she shall not be eligible to attend the courses
of VII semester until all the courses of I, II, IIl and IV semesters are successfully
completed.

A student shall be eligible to carry forward all the courses of V, VI and VII semesters till
the VIII semester examinations. However, he/she shall not be eligible to get the course
completion certificate until all the courses of I, I, III, IV, V and VI semesters are
successfully completed.

A student shall be eligible to get his/her CGPA upon successful completion of the courses
of I'to VIII semesters within the stipulated time period as per the norms specified in 26.

A lateral entry student shall be eligible to carry forward all the courses of III, IV and V
semesters till the VI semester examinations. However, he/she shall not be eligible to
attend the courses of VII semester until all the courses of III and IV semesters are
successfully completed.

A lateral entry student shall be eligible to carry forward all the courses of V, VI and VII
semesters till the VIII semester examinations. However, he/she shall not be eligible to get
the course completion certificate until all the courses of III, IV, V and VI semesters are
successfully completed.

A lateral entry student shall be eligible to get his/her CGPA upon successful completion
of the courses of 1II to VIII semesters within the stipulated time period as per the norms
specified in 26.

Any student who hasgiven more than 4 chances for successful completion of I / III
semester courses and more than 3 chances for successful completion of II / IV semester
courses shall be permitted to attend V / VII semester classes ONLY during the
subsequent academic year as the case may be. In simpler terms there shall NOT be any
ODD BATCH for any semester.

PORP AR e
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Note: Grade ABshould be considered as failed and treated as one head for deciding
academic progression. Such rules are also applicable for those students who fail to
register for examination(s) of any course in any semester.

17. Grading of performances

17.1. Letter grades and grade points allocations:

Based on the performances, each student shall be awarded a final letter grade at the end
of the semester for each course.The letter grades and their corresponding grade points are
given in Table — XIL

Table — XII: Letter grades and grade points equivalent to
Percentage of marks and performances

N:; ‘:::]g:f:izid Letter Grade Grade Point Performance
90.00 - 100 0] 10 Outstanding
80.00 — 89.99 A 9 Excellent
70.00 — 79.99 B 8 Good
60.00 — 69.99 C 7 Fair
50.00 — 59.99 D 6 Average
Less than 50 F 0 Fail

Absent AB 0 Fail

A learner who remains absent for any end semester examination shall be assigned a letter
grade of ABand a corresponding grade point of zero. He/she should reappear for the said
evaluation/examination in due course.

18. The Semester grade point average (SGPA)

The performance of a student in a semester is indicated by a number called ‘Semester
Grade Point Average’ (SGPA). The SGPA is the weighted average of the grade points
obtainedin all the courses by the student during the semester. For example, if a student
takes five courses(Theory/Practical) in a semester with credits C1, C2, C3, C4 and C5
and the student’s grade pointsin these courses are G1, G2, G3, G4 and G5, respectively,
and then students” SGPA is equal to:

CiG1 + C:G; + C3G3 + C4Gyt CsGs

SGPA =
Cl +C2+C3+ C4+ Cs

The SGPA is calculated to two decimal points.It should be noted that, the SGPA for any
semester shall take into consideration the F and ABSgrade awarded in that semester. For
example if a learner has a F or ABS grade in course 4, theSGPA shall then be computed

s nvad
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CiG+CGy + CiG3 + C4* ZERO + CsGs
SGPA =

Ci+C+C3+Cyt Cs

19. Cumulative Grade Point Average (CGPA)

The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points
and is indicated in final grade report card/final transcript showing the grades of all VIII
semesters and their courses. The CGPA shall reflect the failed statusin case of F
grade(s),till the course(s) is/are passed. When the course(s)is/are passedby obtaining a
pass grade on subsequent examination(s) theCGPA shall only reflect the new grade and
not the fail grades earned earlier. The CGPA is calculated as:

CiS1+ CS; + G383 + CSyt CsSs+ CgSet+ C5S7+ CgSs
CGPA=

Ci+Cy +C3+ Cyt Cst+ Cot+ Co+ Cy

where Cy, C,, Cs, . is the total number of credits for semester LILIIL,.... and S;,S5, S5, is
the SGPA of semester LILIIL.... .

20. Declaration of class

The class shall be awarded on the basis of CGPA as follows:
First Class with Distinction = CGPA of. 7.50 and above
First Class = CGPA of 6.00 to 7.49
Second Class = CGPA of 5.00 to 5.99

21. Project work

All the students shall undertake a projectunder the supervision of a teacher and submit a
report. The area of the project shall directly relate any one of the elective subject opted by
the student in semester VIII. The project shall be carried out in group not exceeding 5 in
number. The project report shall be submitted in triplicate (typed & bound copy not less
than 25 pages).

The internal and external examiner appointed by the University shall evaluate the project
at the time of the Practical examinations of other semester(s). Students shall be evaluated
in groups for four hours (i.e., about half an hour for a group of five students). The
projects shall be evaluated as per the criteria given below.

J) W
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Evaluation of Dissertation Book:

Objective(s) of the work done 15 Marks
Methodology adopted 20 Marks
Results and Discussions 20 Marks
Conclusions and Outcomes 20 Marks
Total 75 Marks
Evaluation of Presentation:
Presentation of work 25 Marks
Communication skills 20 Marks
Question and answer skills 30 Marks
Total 75 Marks

Explanation: The 75 marks assigned to the dissertation book shall be

students in a group. However,
based on the performance of individual students in the given criteria.

22. Industrial training (Desirable)
Every candidate shall be require
a Pharmaceutical Industry/Hospital. It includes Production unit,

department,  Quality Assurance  department, Analytical
manufacturing unit, Pharmaceutical R&D, Hospital (Clinic
Research Organization, Community Pharmacy, etc.
the commencement of Semester —
and certificate duly signed by the authority of tra
institute.

23. Practice School

In the VII semester, every ¢
hours evenly distributed throughout
domains for practice school declared by the program ¢

At the end of the practice school, every student s
on the practice school he/she attended (not more than 25 pages). Along

semester VII, the report submitted by the student, know

same for all the

the 75 marks assigned for presentation shall be awarded

d to work for at least 150 hours spread over four weeks 1n

Quality Control

laboratory, Chemical
al Pharmacy), Clinical
After the Semester — VI and before

VII, and shall submit satisfactory report of such work
ining organization to the head of the

andidate shall undergo practice school for a period of 150
the semester. The student shall opt any one of the
ommittee from time to time.

hall submit a printed report (in triplicate)

with the exams of

ledge and skills acquired by the

student through practice school shall be evaluated by the subject experts at\c lege
leveland grade point shall be awarded. .
()

o
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24. Award of Ranks

Ranks and Medals shall be awarded on the basis of final CGPA. However, candidates
who fail in one or more courses during the B.Pharm program shall not be eligible for
award of ranks.Moreover, the candidates should have completed the B. Pharm program in
minimum prescribed number of years, (four years) for the award of Ranks.

25. Award of degree
Candidates who fulfill the requirements mentioned above shall be eligible for award of
degree during the ensuing convocation.

26. Duration for completion of the program of study

The duration for the completion of the program shall be fixed as double the actual
duration of the program and the students have to pass within the said period, otherwise
they have to get fresh Registration.

27. Re-admission after break of study

Candidate who secks re-admission to the program after break of study has to get the
approval from the university by paying a condonation fee.

No condonation is allowed for the candidate who has more than 2 years of break up
period and he/she has to rejoin the program by paying the required fees.

\
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CHAPTER - II: SYLLABUS
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Semester I
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BP101T. HUMAN ANATOMY AND PHYSIOLOGY-I (Theory)

45 Hours

Scope: This subject is designed to impart fundamental knowledge on the structure and
functions of the various systems of the human body. It also helps in understanding both
homeostatic mechanisms. The subject provides the basic knowledge required to
understand the various disciplines of pharmacy.

Objectives: Upon completion of this course the student should be able to

1. Explain the gross morphology, structure and functions of various organs of the human
body.

. Describe the various homeostatic mechanisms and their imbalances.

Identify the various tissues and organs of different systems of human body.

Perform the various experiments related to special senses and nervous system.

Appreciate coordinated working pattern of different organs of each system

v W

Course Content:

Unit I 10 hours
¢ Introduction to human body

Definition and scope of anatomy and physiology, levels of structural
organization and body systems, basic life processes, homeostasis, basic
anatomical terminology.

e Cellular level of organization
Structure and functions of cell, transport across cell membrane, cell
division, cell junctions. General principles of cell communication,
intracellular signaling pathway activation by extracellular signal
molecule, Forms of intracellular signaling: a) Contact-dependent b)
Paracrine c) Synaptic d) Endocrine

o Tissue level of organization
Classification of tissues, structure, location and functions of epithelial,
muscular and nervous and connective tissues.

Unit IT 10 hours
¢ Integumentary system
Structure and functions of skin

o Skeletal system
Divisions of skeletal system, types of bone, salient features and functions
of bones of axial and appendicular skeletal system.

Organization of skeletal muscle, physiology of muscle contraction,
neuromuscular junction

W
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¢ Joints

Structural and functional classification, types of joints movements and its
articulation

Unit III 10 hours

¢ Body fluids and blood

e Body fluids, composition and functions of blood, hemopoeisis, formation of
hemoglobin, anemia, mechanisms of coagulation, blood grouping, Rh factors,
transfusion, its significance and disorders of blood, Reticulo endothelial system.

e Lymphatic system

Lymphatic organs and tissues, lymphatic vessels, lymph circulation and functions of
lymphatic system

Unit IV 08 hours
Peripheral nervous system:
Classification of peripheral nervous system: Structure and functions of
sympathetic and parasympathetic nervous system.
Origin and functions of spinal and cranial nerves.
o Special senses
Structure and functions of eye, ear, nose and tongue and their disorders.

UnitV 07 hours

e Cardiovascular system
Heart — anatomy of heart, blood circulation, blood vessels, structure and functions of
artery, vein and capillaries, elements of conduction system of heart and heart beat, its
regulation by autonomic nervous system, cardiac output, cardiac cycle. Regulation of
blood pressure, pulse, electrocardiogram and disorders of heart.

N
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BP107P. HUMAN ANATOMY AND PHYSIOLOGY (Practical)

4 Hours/week

Practical physiology is complimentary to the theoretical discussions in
physiology. Practicals allow the verification of physiological processes discussed
in theory classes through experiments on living tissue, intact animals or normal
human beings. This is helpful for developing an insight on the subject.

Study of compound microscope.
Microscopic study of epithelial and connective tissue
Microscopic study of muscular and nervous tissue

Identification of axial bones

il

Identification of appendicular bones

6. Introduction to hemocytometry.

7. Enumeration of white blood cell (WBC) count

8. Enumeration of total red blood corpuscles (RBC) count
9. Determination of bleeding time

10. Determination of clotting time

11. Estimation of hemoglobin content

12. Determination of blood group.

13. Determination of erythrocyte sedimentation rate (ESR).

14. Determination of heart rate and pulse rate.
15. Recording of blood pressure.

Recommended Books (Latest Editions)

. Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee
brothers medical publishers, New Delhi.

. Anatomy and Physiology in Health and Illness by Kathleen J.W. Wilson, Churchill
«Livingstone, New York

. Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins
Co,Riverview,MI USA

. Text book of Medical Physiology- Arthur C,Guyton andJohn.E. Hall. Miamisburg, OH,
U.S.A. ‘

. Principles of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA, U.S.A.

() > X@(.ﬁ\& 44,




6. Textbook of Human Histology by Inderbir Singh, Jaypee brother’s medical publishers,
New Delhi.

7. Textbook of Practical Physiology by C.L. Ghai, Jaypee brother’s medical publishers,
New Delhi.

8. Practical workbook of Human Physiology by K. Srinageswari and Rajeev Sharma,
Jaypee brother’s medical publishers, New Delhi.

Reference Books (Latest Editions)

1. Physiological basis of Medical Practice-Best and Tailor. W:lhams & Wilkins Co,
Riverview, MI USA

2. Text book of Medical Physiology- Arthur C, Guyton and John. E. Hall. Miamisburg, OH,
U.S.A.

Human Physiology (vol 1 and 2) by Dr. C.C. Chatterrje ,Academic Publishers Kolkata

\,» o
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BP102T. PHARMACEUTICAL ANALYSIS (Theory)

45 Hours

Scope: This course deals with the fundamentals of analytical chemistry and principles of
electrochemical analysis of drugs

Objectives: Upon completion of the course student shall be able to
e understand the principles of volumetric and electro chemical analysis
e carryout various volumetric and electrochemical titrations

e develop analytical skills

Course Content:
UNIT-1 10 Hours

(a) Pharmaceutical analysis- Definition and scope
i) Different techniques of analysis

ii) Methods of expressing concentration

iii) Primary and secondary standards.

iv) Preparation and standardization of various molar and normal solutions-
Oxalic acid, sodium hydroxide, hydrochloric acid, sodium thiosulphate,
sulphuric acid, potassium permanganate and ceric ammonium sulphate

(b)Errors: Sources of errors, types of errors, methods of minimizing errors,
accuracy, precision and significant figures
(c)Pharmacopoeia, Sources of impurities in medicinal agents,limit tests.
UNIT-1I 10 Hours

e Acid base titration: Theories of acid base indicators, classification of

acid base titrations and theory involved in titrations of strong, weak, and

very weak acids and bases, neutralization curves
e Non aqueous titration: Solvents, acidimetry and alkalimetry titration and

estimation of Sodium benzoate and Ephedrine HCI

UNIT-III 10 Hours
e Precipitation titrations: Mohr’s method, Volhard’s, Modified
Volhard’s, Fajans method, estimation of sodium chloride.
e . Complexometric titration: Classification, metal ion indicators, masking
and demasking reagents, estimation of Magnesium sulphate, and calcium
gluconate.
e Gravimetry: Principle and steps involved in gravimetric analysis. Purity
of the precipitate: co-precipitation and post precipitation, Estimation of
barium sulphate. '

e Basic Principles,methods and application of diazotisation titration.

| WORCLY =
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UNIT-IV 08 Hours

Redox titrations
(a) Concepts of oxidation and reduction
(b) Types of redox titrations (Principles and applications)
Cerimetry, Iodimetry, Iodometry, Bromatometry, Dichrometry, Titration with
potassium iodate
UNIT-V 07 Hours

* Electrochemical methods of analysis

* Conductometry- Introduction, Conductivity cell, Conductometric
titrations, applications.

e Potentiometry - Electrochemical cell, construction and working
of reference (Standard hydrogen, silver chloride electrode and
calomel electrode) and indicator electrodes (metal electrodes and
glass electrode), methods to determine end point of potentiometric
titration and applications.

* Polarography - Principle, Ilkovic equation, construction and

working of dropping mercury electrode and rotating platinum
electrode, applications

> ’&@%
-
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BP108P. PHARMACEUTICAL ANALYSIS (Practical)

4 Hours / Week
Limit Test of the following
(1) Chloride
(2) Sulphate
(3) Iron
(4) Arsenic

Preparation and standardization of
(1) Sodium hydroxide
(2) Sulphuric acid
(3) Sodium thiosulfate
(4) Potassium permanganate
(5) Ceric ammonium sulphate

Assay of the following compounds along with Standardization of Titrant
(1) Ammonium chloride by acid base titration

(2) Ferrous sulphate by Cerimetry
(3) Copper sulphate by Iodometry
(4) Calcium gluconate by complexometry

(5) Hydrogen peroxide by Permanganometry
(6) Sodium benzoate by non-aqueous titration
(7) Sodium Chloride by precipitation titration =
Determination of Normality by electro-analytical methods

(1) Conductometric titration of strong acid against strong base
(2) Conductometric titration of strong acid and weak acid against strong base
(3) Potentiometric titration of strong acid against strong base

Recommended Books: (Latest Editions)

A.H. Beckett & J.B. Stenlake's, Practical Pharmaceutical Chemistry Vol I & I1, Stahlone
Press of University of London
A.L Vogel, Text Book of Quantitative Inorganic analysis
P. Gundu Rao, Inorganic Pharmaceutical Chemistry
Bentley and Driver's Textbook of Pharmaceutical Chemistry
John H. Kennedy, Analytical chemistry principles
" Indian Pharmacopoeia.

> N ANAY
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BP103T. PHARMACEUTICS- I (Theory)

45 Hours

Scope: This course is designed to impart a fundamental knowledge on the preparatory
pharmacy with arts and science of preparing the different conventional dosage forms.

Objectives: Upon completion of this course the student should be able to:
* Know the history of profession of pharmacy

* Understand the basics of different dosage forms, pharmaceutical incompatibilities and
pharmaceutical calculations

* Understand the professional way of handling the prescription

® Preparation of various conventional dosage forms

Course Content:

UNIT -1 10 Hours
* Historical background and development of profession of pharmacy: History
of profession of Pharmacy in India in relation to pharmacy education, industry
and organization, Pharmacy as a career, Pharmacopoeias: Introduction to IP, BP,
USP and Extra Pharmacopoeia.
® Dosage forms: Introduction to dosage forms, classification and definitions
® Prescription: Definition, Parts of prescription, handling of Prescription and
Errors in prescription.
* Posology: Definition, Factors affecting posology. Pediatric dose calculations
based on age, body weight and body surface area.
UNIT -11 10 Hours
* Pharmaceutical calculations: Weights and measures — Imperial & Metric
system, Calculations involving percentage solutions, alligation, proof spirit and
isotonic solutions based on freezing point and molecular weight,

* Powders: Definition, classification, advantages and disadvantages,Simple &
compound powders — official preparations, dusting powders, effervescent,
efflorescent and hygroscopic powders, eutectic mixtures. Geometric dilutions.

e Liquid dosage forms: Advantages and disadvantages of liquid dosage forms.
Excipients used in formulation of liquid dosage forms. Solubility enhancement
techniques

\» T
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UNIT - 1II 08 Hours

Monophasic liquids: Definitions and preparations of Gargles, Mouthwashes,
Throat Paint, Eardrops, Nasal drops, Enemas, Syrups, Elixirs, Liniments and
Lotions.

Biphasic liquids:

Suspensions: Definition, advantages and disadvantages, classifications,
Preparation of suspensions; Flocculated and Deflocculated suspension & stability
problems and methods to overcome.

Emulsions: Definition, classification, emulsifying agent, test for the identification
of type ofEmulsion, Methods of preparation & stability problems and methods to
overcome.

UNIT -1V 08 Hours

Suppositories: Definition, types, advantages and disadvantages, types of bases,
methods of preparations. Displacement value & its calculations, evaluation of
suppositories.

Pharmaceutical incompatibilities: Definition, classification, physical, chemical
and therapeutic incompatibilities with examples.

UNIV-V - 07 Hours

Semisolid dosage forms: Definitions, classification, mechanisms and factors
influencing dermal penetration of drugs. Preparation of ointments, pastes, creams
and gels. Excipients used in semi solid dosage forms. Evaluation of semi solid
dosages forms

0 A 4
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BP109P. PHARMACEUTICSI (Practical)

3 Hours / week

1. Syrups

a) Syrup IP’66

b) Compound syrup of Ferrous Phosphate BPC’68
2. Elixirs a) Piperazine citrate elixir

b) Paracetamol pediatric elixir
3.Linctus a) Terpin Hydrate Linctus IP’66
b) Iodine Throat Paint (Mandles Paint)
4. Solutions
a) Strong solution of ammonium acetate
b) Cresol with soap solution
c¢) Lugol’s solution

5. Suspensions
a) Calamine lotion

b) Magnesium Hydroxide mixture
¢) Aluminimum Hydroxide gel

6. Emulsions a) Turpentine Liniment
b) Liquid paraffin emulsion

7. Powders and Granules
a) ORS powder (WHO)
b) Effervescent granules
¢)Dusting powder

d)Divded powders
8. Suppositories

a) Glycero gelatin suppository
b) Coca butter suppository
¢) Zinc Oxide suppository

8. Semisolids

. a) Sulphur ointment

b) Non staining-iodine ointment with methyl salicylate
¢) Carbopal gel

9. Gargles and Mouthwashes
a) Iodine gargle
b) Chlorhexidine mouthwash

est Editions)
me
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10.

11.

12.

- H.C. Ansel et al., Pharmaceutical Dosage Form and Drug Delivery System, Lippincott

Williams and Walkins, New Delhi.

Carter S.J., Cooper and Gunn’s-Dispensing for Pharmaceutical Students, CBS publishers,
New Delhi.

. MLE. Aulton, Pharmaceutics, The Science& Dosage Form Design, Churchill Livingstone,

Edinburgh.

Indian pharmacopoeia.

British pharmacopoeia.

Lachmann. Theory and Practice of Industrial Pharmacy,Lea& Febiger Publisher, The
University of Michigan.

Alfonso R. Gennaro Remington. The Science and Practice of Pharmacy, Lippincott
Williams, New Delhi.

Carter S.J., Cooper and Gunn’s. Tutorial Pharmacy, CBS Publications, New Delhi.

E.A. Rawlins, Bentley’s Text Book of Pharmaceutics, English Language Book Society,
Elsevier Health Sciences, USA.

Isaac Ghebre Sellassie: Pharmaceutical Pelletization Technology, Marcel Dekker, INC,
New York.

Dilip M. Parikh: Handbook of Pharmaceutical Granulation Technology, Marcel Dekker,
INC, New York.

Francoise Nieloud and Gilberte Marti-Mestres: Pharmaceutical Emulsions and
Suspensions, Marcel Dekker, INC, New York.
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Bicarbonate*, Aluminum hydroxide gel, Magnesium hydroxide mixture

Cathartics: Magnesium sulphate, Sodium orthophosphate, Kaolin and
Bentonite

Antimicrobials: Mechanism, classification, Potassium permanganate, Boric
acid, Hydrogen peroxide*, Chlorinated lime*, lodine and its preparations

UNIT IV 08 Hours

e Miscellaneous compounds
Expectorants: Potassium iodide, Ammonium chloride*.
Emetics: Copper sulphate*, Sodium potassium tartarate
Haematinics: Ferrous sulphate*, Ferrous gluconate

Poison and Antidote: Sodium thiosulphate*, Activated charcoal, Sodium
nitrite333

Astringents: Zinc Sulphate, Potash Alum

UNITV 07 Hours

e Radiopharmaceuticals: Radio activity, Measurement of radioactivity,
Properties of a, B, y radiations, Half life, radio isotopes and study of radio

isotopes - Sodium ijodide I"', Storage conditions, precautions &
pharmaceutical application of radioactive substances. :

41
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BP104T. PHARMACEUTICAL INORGANIC CHEMISTRY (Theory)

45 Hours
Scope: This subject deals with the monographs of inorganic drugs and pharmaceuticals.

Objectives: Upon completion of course student shall be able to

e know the sources of impurities and methods to determine the impurities in inorganic
drugs and pharmaceuticals

e understand the medicinal and pharmaceutical importance of inorganic compounds

Course Content:
UNIT1I 10 Hours

e Impurities in pharmaceutical substances: History of Pharmacopoeia,
Sources and types of impurities, principle involved in the limit test for
Chloride, Sulphate, Iron, Arsenic, Lead and Heavy metals, modified limit test
for Chloride and Sulphate

General methods of preparation, assay for the compounds superscripted
with asterisk (¥), properties and medicinal uses of inorganic compounds
belonging to the following classes

UNIT 11 10 Hours

e Acids, Bases and Buffers: Buffer equations and buffer capacity in general,
buffers in pharmaceutical systems, preparation, stability, buffered isotonic
solutions, measurements of tonicity, calculations and methods of adjusting
isotonicity.

e Major extra and intracellular electrolytes: Functions of major
physiological ions, Electrolytes used in the replacement therapy: Sodium
chloride*, Potassium chloride, Calcium gluconate* and Oral Rehydration Salt
(ORS), Physiological acid base balance.

e Dental products: Dentifrices, role of fluoride in the treatment of dental
caries, Desensitizing agents, Calcium carbonate, Sodium fluoride, and Zinc
eugenol cement.

UNIT III 10 Hours

¢ Gastrointestinal agents
Acidifiers: Ammonium chloride* and Dil. HCI

Antacid: Ideal properties of antacids, combinations of antacids, Sodium

CO =
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BP110P. PHARMACEUTICAL INORGANIC CHEMISTRY (Practical)

4 Hours / Week
I Limit tests for following ions
Limit test for Chlorides and Sulphates
Modified limit test for Chlorides and Sulphates
Limit test for Iron
Limit test for Heavy metals
Limit test for Lead
Limit test for Arsenic
II  Identification test
Magnesium hydroxide
Ferrous sulphate
Sodium bicarbonate
Calcium gluconate
Copper sulphate
Il Test for purity
Swelling power of Bentonite
Neutralizing capacity of aluminum hydroxide gel
Determination of potassium iodate and iodine in potassium lodide
IV Preparation of inorganic pharmaceuticals
Boric acid
Potash alum
Ferrous sulphate

Recommended Books (Latest Editions)

1. A.H. Beckett & J.B. Stenlake's, Practical Pharmaceutical Chemistry Vol I & I,
Stahlone Press of University of London, 4™ edition.

2. A.L Vogel, Text Book of Quantitative Inorganic analysis
3.  P. Gundu Rao, Inorganic Pharmaceutical Chemistry, 3™ Edition
4,  M.L Schroff, Inorganic Pharmaceutical Chemistry
5.  Bentley and Driver's Textbook of Pharmaceutical Chemistry
6. Anand & Chatwal, Inorganic Pharmaceutical Chemistry
7.  Indian Pharmacopoeia
1\
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UNIT - 111 07 Hours

* Basic Listening Skills: Introduction, Self-Awareness, Active Listening, Becoming an
Active Listener, Listening in Difficult Situations

¢ Effective Written Communication: Introduction, When and When Not to Use Written
Communication - Complexity of the Topic, Amount of Discussion’ Required, Shades of
Meaning, Formal Communication '

* Writing Effectively: Subject Lines, Put the Main Point First, Know Your Audience,
Organization of the Message

UNIT -1V 05 Hours

¢ Interview Skills: Purpose of an interview, Do’s and Dont’s of an interview

* Giving Presentations: Dealing with Fears, Planning your Presentation, Structuring Your
Presentation, Delivering Your Presentation, Techniques of Delivery

UNIT -V 04 Hours

P

* Group Discussion: Introduction, Communication skills in group discussion, Do’s and
Dont’s of group discussion

) A 12
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BP111P.COMMUNICATION SKILLS (Practical)

Thefollowing learning modules are to be conducted using wordsworth®

lab software

Basic communication covering the following topics

Meeting People

Asking Questions

Making Friends

What did you do?

Do’s and Dont’s

Pronunciations covering the following topics

Pronunciation (Consonant Sounds)

Pronunciation and Nouns

Pronunciation (Vowel Sounds)

Advanced Learning

Listening Comprehension / Direct and Indirect Speech

Figures of Speech

Effective Communication

Writing Skills

Effective Writing

Interview Handling Skills

E-Mail etiquette

Presentation Skills
EO S e A
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Recommended Books: (Latest Edition)

>

1.

oo W

10.

11.
12.

Basic communication skills for Technology, Andreja. J. Ruther Ford, 2" Edition,
Pearson Education, 2011

Communication skills, Sanjay Kumar, Pushpalata, 1*Edition, Oxford Press, 2011
Organizational Behaviour, Stephen .P. Robbins, 1¥Edition, Pearson, 2013
Brilliant- Communication skills, Gill Hasson, 1¥Edition, Pearson Life, 2011

The Ace of Soft Skills: Attitude, Communication and Etiquette for success, Gopala
Swamy Ramesh, 5"Edition, Pearson, 2013

Developing your influencing skills, Deborah Dalley, Lois Burton, Margaret, Green
hall, 1st Edition Universe of Learning LTD, 2010

Communication skills for professionals, Konar nira, 2"Edition, New arrivals —
PHI 2011

Personality development and soft skills, Barun K Mitra, 1¥Edition, Oxford Press,
2011

Soft skill for everyone, Butter Field, 1st Edition, Cengage Learning india pvt.ltd,
2011

Soft skills and professional communication, Francis Peters SJ, 1®Edition, Mc Graw
Hill Education, 2011

Effective communication, John Adair, 4™Edition, Pan Mac Millan,2009

Bringing out the best in people, Aubrey Daniels, 2"Edition, Mc Graw Hill, 1999

A 2
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BP 106RBT.REMEDIAL BIOLOGY (Theory)

30 Hours

Scope: To learn and understand the components of living world, structure and functional
system of plant and animal kingdom.

Objectives: Upon completion of the course, the student shall be able to
* know the classification and salient features of five kingdoms of life
¢ understand the basic components of anatomy & physiology of plant
® know understand the basic components of anatomy & physiology animal with
special reference to human

UNIT1I 07 Hours

Living world:
¢ Definition and characters of living organisms
* Diversity in the living world
¢ Binomial nomenclature
L]

Five kingdoms of life and basis of classification. Salient features of Monera,

Potista, Fungi, Animalia and Plantae, Virus,

Morphology of Flowering plants
* Morphology of different parts of flowering plants — Root, stem, inflorescence,
flower, leaf, fruit, seed.
* General Anatomy of Root, stem, leaf of monocotyledons & Dicotylidones.

UNIT 11 07 Hours

Body fluids and circulation
¢ Composition of blood, blood groups, coagulation of blood
e Composition and functions of lymph
* Human circulatory system
® Structure of human heart and blood vessels
* Cardiac cycle, cardiac output and ECG
Digestion and Absorption
* Human alimentary canal and digestive glands
* Role of digestive enzymes
* Digestion, absorption and assimilation of digested food
Breathing and respiration
* Human respiratory system
® Mechanism of breathing and its regulation
* Exchange of gases, transport of gases and regulation of respiration
* Respiratory volum

1
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UNIT III 07 Hours

Excretory products and their elimination
e Modes of excretion
e Human excretory system- structure and function
e Urine formation
e Rennin angiotensin system
Neural control and coordination
: Definition and classification of nervous system
Structure of a neuron
Generation and conduction of nerve impulse
Structure of brain and spinal cord

Functions of cerebrum, cerebellum, hypothalamus and medulla oblongata
Chemical coordination and regulation

¢ Endocrine glands and their secretions
e Functions of hormones secreted by endocrine glands
Human reproduction
Parts of female reproductive system
Parts of male reproductive system
Spermatogenesis and Oogenesis
Menstrual cycle

e & o 9

UNIT 1V 05 Hours
Plants and mineral nutrition:

e Essential mineral, macro and micronutrients

e Nitrogen metabolism, Nitrogen cycle, biological nitrogen fixation

Photosynthesis
e Autotrophic nutrition, photosynthesis, Photosynthetic pigments, Factors affecting
photosynthesis.
UNITV 04 Hours

Plant respiration:Respiration, glycolysis, fermentation (anaerobic).
Plant growth and development
e Phases and rate of plant growth, Condition of growth,Introduction to plant growth
regulators
Cell - The unit of life
e Structure and functions of cell and cell organelles.Cell division
Tissues
e Definition, types of tissues, location and functions.
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Text Books
a. Text book of Biology by S. B. Gokhale
b. A Text book of Biology by Dr. Thulajappa and Dr. Seetaram.

Reference Books

a. A Text book of Biology by B.V. Sreenivasa Naidu

b. A Text book of Biology by Naidu and Murthy

c. Botany for Degree students By A.C.Dutta.

d.Outlines of Zoology by M. Ekambaranatha ayyer and T. N. Ananthakrishnan.

e. A manual for pharmaceutical biology practical by S.B. Gokhale and C. K. Kokate

g
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BP112RBP.REMEDIAL BIOLOGY (Practical)
30 Hours

1. Introduction to experiments in biology
a) Study of Microscope
b) Section cutting techniques
¢) Mounting and staining
d) Permanent slide preparation
2. Study of cell and its inclusions
3. Study of Stem, Root, Leaf, seed, fruit, flower and their modifications
4, Detailed study of frog by using computer models
5. Microscopic study and identification of tissues pertinent to Stem, Root
Leaf, seed, fruit and flower
6. Identification of bones
7. Determination of blood group
8. Determination of blood pressure
9. Determination of tidal volume

Reference Books
1. Practical human anatomy and physiology. by S.R.Kale and R.R Kale.
2. A Manual of pharmaceutical biology practical by S.B.Gokhale, C.K.Kokate and
S.P.Shriwastava.
3. Biology practical manual according to National core curriculum .Biology forum of
Karnataka. Prof .M.J.H.Shafi
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BP 106RMT.REMDIAL MATHEMATICS (Theory)
30 Hours

Scope: This is an introductory course in mathematics. This subject deals with the
introduction to Partial fraction, Logarithm, matrices and Determinant, Analytical
geometry, Calculus, differential equation and Laplace transform.

Objectives:Upon completion of the course the student shall be able to:-
1. Know the theory and their application in Pharmacy
2. Solve the different types of problems by applying theory
3. Appreciate the important application of mathematics in Pharmacy

Course Content:

UNIT -1 06 Hours

e Partial fraction
Introduction, Polynomial, Rational fractions, Proper and Improper fractions,
Partial fraction , Resolving into Partial fraction, Application of Partial
Fraction in Chemical Kinetics and Pharmacokinetics

e Logarithms
Introduction, Definition, Theorems/Properties of logarithms, Common
logarithms, Characteristic and Mantissa, worked examples, application of
logarithm to solve pharmaceutical problems.

¢ Function
Real Valued function, Classification of real valued functions,

e Limits and continuity :
Introduction , Limit of a function,

Definition of limit of 2 function (€ - &

n

definition) , Im = =
e =
UNIT -1I : 06 Hours

e Matrices and Determinant:

Introduction matrices, Types of matrices, Operation  on matrices,
Transpose of a matrix, Matrix Multiplication, Determinants, Properties of
determinants , Product of determinants, Minors and co-Factors, Adjoint
or adjugate of a squar€ matrix , Singular and non-singular matrices,
Inverse of a matrix, Solution of system of linear of equations using matrix
method,  Cramer’s rule, Characteristic equation and roots of a square
matrix, Cayley-Hamilton theorem,Applicationof Matrices in solving
Pharmacokinetic equations

gy
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UNIT - 111 06 Hours
e Calculus
Differentiation : Introductions, Derivative of a function, Derivative of a
constant,  Derivative of a product of a constant and a function , Derivative
of the sum or difference of two functions, Derivative of the product of two
functions (product formula),  Derivative of the quotient of two functions

(Quotient formula) — Without Proof, Derivative of " x where —jsan y
rational number,  Derivative of *, Derivative of 1oge—aii e i—
",Derivati = lgonomacts actiang Bttt apal aa— iy

Proof), Successive Differentiation, Conditions for a function to be a
maximum or a minimum at a point. Application

UNIT -1V 06 Hours
* Analytical Geometry
Introduction: Signs of the Coordinates, Distance formula,
Straight Line : Slope or gradient of a straight line, Conditions for
parallelism and perpendicularity of two lines, Slope of a line joining two
points, Slope — intercept form of a straight line
Integration:
Introduction, Definition, Standard formulae, Rules of integration , Method of
substitution,  Method of Partial fractions, Integration by parts, definite
integrals, application

UNIT-V 06 Hours

¢ Differential Equations : Some basic definitions, Order and degree,
Equations in separable form , Homogeneous equations, Linear
Differential ~ equations, ~Exact equations, Application in solving
Pharmacokinetic equations

* Laplace Transform : Introduction, Definition, Properties of Laplace
transform, Laplace Transforms of elementary functions, Inverse
Laplace transforms, Laplace transform of derivatives, Application to
solve Linear differential equations, Application in solving Chemical
kinetics and Pharmacokinetics equations

Recommended Books (Latest Edition)

1. Differential Calculus by Shanthinarayan

2. Pharmaceutical Mathematics with application to Pharmacy by Panchaksharappa
Gowda D.H.

3. Integral Calculus by Shanthinarayan
4. Higher Engineering Mathematics by Dr.B.S.Grewal

\337' i) (0 42,
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BP 201T. HUMAN ANATOMY AND PHYSIOLOGY-II (Theory)

45 Hours

Scope: This subject is designed to impart fundamental knowledge on the structure and
functions of the various systems of the human body. It also helps in understanding both
homeostatic mechanisms. The subject provides the basic knowledge required to
understand the various disciplines of pharmacy.

Objectives: Upon completion of this course the student should be able to:

1. Explain the gross morphology, structure and functions of various organs of the
human body.

2. Describe the various homeostatic mechanisms and their imbalances.

3. Identify the various tissues and organs of different systems of human body.

4.  Perform the hematological tests like blood cell counts, haemoglobin estimation,

bleeding/clotting time etc and also record blood pressure, heart rate, pulse and

respiratory volume.

Appreciate coordinated working pattern of different organs of each system

6.  Appreciate the interlinked mechanisms in the maintenance of normal functioning
(homeostasis) of human body.

Ln

Course Content:
UnitI 10 hours

e Nervous system

Organization of nervous system, neuron, neuroglia, classification and
properties of nerve fibre, electrophysiology, action potential,
nerve impulse, receptors, synapse, neurotransmitters.

Central nervous system: Meninges, ventricles of brain and
cerebrospinal fluid.structure and functions of brain (cerebrum, brain
stem, cerebellum), spinal cord (gross structure, functions of afferent
and efferent nerve tracts,reflex activity)

Unit IT 06 hours

¢ Digestive system
Anatomy of GI Tract with special reference to anatomy and functions of stomach,

( Acid production in the stomach, regulation of acid production through
parasympathetic nervous system, pepsin role in protein digestion) small intestine

W e
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and large intestine, anatomy and functions of salivary glands, pancreas and liver,
movements of GIT, digestion and absorption of nutrients and disorders of GIT.

* Energetics

Formation and role of ATP, Creatinine Phosphate and BMR.

Unit ITI
* Respiratory system 10 hours

Anatomy of respiratory system with special reference to anatomy of lungs,
mechanism of respiration, regulation of respiration

Lung Volumes and capacities transport of respiratory gases, artificial respiration,
and resuscitation methods.

¢ Urinary system
Anatomy of urinary tract with special reference to anatomy of kidney and
nephrons, functions of kidney and urinary tract, physiology of urine formation,
micturition reflex and role of kidneys in acid base balance, role of RAS in kidney
and disorders of kidney.

Unit IV 10 hours

¢ Endocrine system
Classification of hormones, mechanism of hormone action, structure
and functions of pituitary gland, thyroid gland, parathyroid gland,
adrenal
gland, pancreas, pineal gland, thymus and their disorders.

Unit V 09 hours

* Reproductive system

Anatomy of male and female reproductive system, Functions of male and female
reproductive system, sex hormones, physiology of menstruation, fertilization,
Spermatogenesis, oogenesis, pregnancy and parturition

* Introduction to genetics
Chromosomes, genes and DNA, protein synthesis, génetic pattern of inheritance

s P
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BP 207 P. HUMAN AN ATOMY AND PHYSIOLOGY (Practical)
4 Hours/week

Practical physiology is complimentary to the theoretical discussions in
physiology. Practicals allow the verification of physiological processes discussed
in theory classes through experiments on living tissue, intact animals or normal
human beings. This is helpful for developing an insight on the subject.

1. To study the integumentary and special senses using specimen, models, etc.,
2. To study the nervous system using specimen, models, etc.,

3. To study the endocrine system using specimen, models, etc

4. To demonstrate the general neurological examination

5.
6
7
8
9

To demonstrate the function of olfactory nerve

_ To examine the different types of taste.
_ To demonstrate the visual acuity

_ To demonstrate the reflex activity

. Recording of body temperature

10. To demonstrate positive and negative feedback mechanism.

11. Determination of tidal volume and vital capacity.

12. Study of digestive, respiratory, cardiovascular systems, urinary and reproductive
systems with the help of models, charts and specimens.

13. Recording of basal mass index
14. Study of family planning devices and pregnancy diagnosis test.
15. Demonstration of total blood count by cell analyser

16. Permanent slides of vital organs and gonads.

Recommended Books (Latest Editions)

1. Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee
brothers medical publishers, New Delhi.

2. Anatomy and Physiology in Health and Illness by Kathleen J.W. Wilson, Churchill
Livingstone, New York

3. Physiological basj of Medical Practice-Best and Tailor. Williams & Wilkins

56
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- Text book of Medical Physiology- Arthur C,Guyton andJohn.E. Hall, Miamisburg, OH,
US.A.

. Principles of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA, US.A.

6. Textbook of Human Histology by Inderbir Singh, Jaypee brothers medical publishers,

- Textbook of Practical Physiology by C.L. Ghai, Jaypee brothers medical publishers, New
Delhi.

. Practical workbook of Human Physiology by K. Srinageswari and Rajeev Sharma,
Jaypee brother’s medical publishers, New Delhi.

Reference Books:

. Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins Co,
Riverview, MI USA

. Text book of Medical Physiology- Arthur C, Guyton and John. E. Hall, Miamisburg, OH,
U.S.A.
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BP202T. PHARMACEUTICAL ORGANIC CHEMISTRY -1 (Theory)

45 Hours

Scope: This subject deals with classification and nomenclature of simple organic
compounds, structural isomerism, intermediates forming in reactions, important physical
properties, reactions and methods of preparation of these compounds. The syllabus also
emphasizes on mechanisms and orientation of reactions.

Objectives: Upon completion of the course the student shall be able to
1. write the structure, name and the type of isomerism of the organic compound
2. write the reaction, name the reaction and orientation of reactions
3. account for reactivity/stability of compounds,
4. identify/confirm the identification of organic compound

Course Content:

General methods of preparation and reactions of compounds superscripted with asterisk (*) to be
explained

To emphasize on definition, types, classification, principles/mechanisms, applications, examples
and differences

UNIT-I 07 Hours

Classification, nomenclature and isomerism
Classification of Organic Compounds
Common and IUPAC systems of nomenclature of organic compounds

(up to 10 Carbons open chain and carbocyclic compounds)

Structural isomerisms in organic compounds
UNIT-I110 Hours

Alkanes*, Alkenes* and Conjugated dienes*
SP* hybridization in alkanes, Halogenation of alkanes, uses of paraffins.
Stabilities of alkenes, SP? hybridization in alkenes

E, and E; reactions — kinetics, order of reactivity of alkyl halides, rearrangement of
carbocations, Saytzeffs orientation and evidences. E; verses E, reactions, Factors affecting E;
and E, reactions. Ozonolysis, electrophilic addition reactions of alkenes, Markownikoff’s
orientation, free radical addition reactions of alkenes, Anti Markownikoff’s orientation.

Stability of conjugated dienes, Diel-Alder, electrophilic addition, free radical addition
reactions of conjugated dienes, allylic rearrangement

UNIT-11110 Hours

L“);. V/Q(A\ ZM/RUP ‘)%—3

Page 1262 of 2307




® Alkyl halides*

SN, and SN reactions - kinetics, order of reactivity of alkyl halides, stereochemistry and
rearrangement of carbocations,

SN versus SN, reactions, Factors affecting SN, and SN; reactions

Structure and uses of ethylchloride, Chloroform, trichloroethylene, tetrachloroethylene,
dichloromethane, tetrachloromethane and iodoform.

® Alcohols*- Qualitative tests, Structure and uses of Ethyl alcohol, Methy] alcohol,
chlorobutanol, Cetosteryl alcohol, Benzyl alcohol, Glycerol, Propylene glycol

UNIT-1V10 Hours

® Carbonyl compounds* (Aldehydes and ketones)

Nucleophilic addition, Electromeric effect, aldol condensation, Crossed Aldol condensation,
Cannizzaro reaction, Crossed Cannizzaro reaction, Benzoin condensation, Perkin
condensation, qualitative tests, Structure and uses of Formaldehyde, Paraldehyde, Acetone,
Chloral hydrate, Hexamine, Benzaldehyde, Vanilin, Cilmamaldehyde.

UNIT-V 08 Hours
® Carboxylic acids*

Acidity of carboxylic acids, effect of substituents on acidity, inductive effect and qualitative
tests for carboxylic acids ,amide and ester

acid, Salicylic acid, Benzojc acid, Benzyl benzoate, Dimethyl phthalate, Methyl salicylate and
Acetyl salicylic acid

* Aliphatic amines* - Basicity, effect of substituent on Basicity. Qualitative test, Structure and
uses of Ethanolamine, Ethylenediamine, Amphetamine

> -
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Alkyl halides*

SN; and SN, reactions - kinetics, order of reactivity of alkyl halides, stereochemistry and
rearrangement of carbocations.

SN versus SN reactions, Factors affecting SN; and SN, reactions

Structure and uses of ethylchloride, Chloroform, trichloroethylene, tetrachloroethylene,
dichloromethane, tetrachloromethane and iodoform.

Alcohols*- Qualitative tests, Structure and uses of Ethyl alcohol, Methyl alcohol,
chlorobutanol, Cetosteryl alcohol, Benzyl alcohol, Glycerol, Propylene glycol

UNIT-IV10 Hours

Carbonyl compounds* (Aldehydes and ketones)

Nucleophilic addition, Electromeric effect, aldol condensation, Crossed Aldol condensation,
Cannizzaro reaction, Crossed Cannizzaro reaction, Benzoin condensation, Perkin
condensation, qualitative tests, Structure and uses of Formaldehyde, Paraldehyde, Acetone,
Chloral hydrate, Hexamine, Benzaldehyde, Vanilin, Cinnamaldehyde.

UNIT-V 08 Hours

Carboxylic acids*

Acidity of carboxylic acids, effect of substituents on acidity, inductive effect and qualitative
tests for carboxylic acids ,amide and ester

Structure and Uses of Acetic acid, Lactic acid, Tartaric acid, Citric acid, Succinic acid. Oxalic
acid, Salicylic acid, Benzoic acid, Benzyl benzoate, Dimethyl phthalate, Methyl salicylate and
Acetyl salicylic acid

Aliphatic amines* - Basicity, effect of substituent on Basicity. Qualitative test, Structure and
uses of Ethanolamine, Ethylenediamine, Amphetamine

S AN e
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BP208P. PHARMACEUTICAL ORGANIC CHEMISTRY -I (Practical)

4 Hours / week

Systematic qualitative analysis of unknown organic compounds like

1.

2,

Preliminary test: Color, odour, aliphatic/aromatic compounds, saturation
and unsaturation, etc.

Detection of elements like Nitrogen, Sulphur and Halogen by
Lassaigne’s test

Solubility test

Functional group test like Phenols, Amides/ Urea, Carbohydrates,
Amines, Carboxylic acids, Aldehydes and Ketones, Alcohols, Esters,
Aromatic and Halogenated Hydrocarbons, Nitro compounds and
Anilides.

5. Melting point/Boiling point of organic compounds

8.

Identification of the unknown compound from the literature using
melting point/ boiling point.

Preparation of the derivatives and confirmation of the unknown
compound by melting point/ boiling point.

Minimum 5 unknown organic compounds to be analysed systematically.

Preparation of suitable solid derivatives from organic compounds

Construction of molecular models

Recommended Books (Latest Editions)
Organic Chemistry by Morrison and Boyd

Organic Chemistry by LL. Finar , Volume-I
Textbook of Organic Chemistry by B.S. Bahl & Arun Bahl.

Organic Chemistry by P.L.Soni

Practical Organic Chemistry by Mann and Saunders.
Vogel’s text book of Practical Organic Chemistry

Advanced Practical organic chemistry by N.K.Vishnoi.

Introduction to Organic Laboratory techniques by Pavia, Lampman and Kriz.

Reaction and reaction mechanism by Ahluwaliah/Chatwal.

\
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Oxidative phosphorylation & its mechanism and substrate level
phosphorylation

Inhibitors ETC and oxidative phosphorylation/Uncouplers

UNIT II1 10 Hours

¢ Lipid metabolism
B-Oxidation of saturated fatty acid (Palmitic acid)

_ g e 4
3 JQ/ﬂ/l\‘ 3,

61

Page 1266 of 2307



Formation and utilization of ketone bodies; ketoacidosis
De novo synthesis of fatty acids (Palmitic acid)

Biological significance of cholesterol and conversion of cholesterol into
bile acids, steroid hormone and vitamin D

Disorders of lipid metabolism: Hypercholesterolemia, atherosclerosis,
fatty liver and obesity.
® Amino acid metabolism

General reactions of amino acid metabolism: Transamination,
deamination & decarboxylation, urea cycle and its disorders

Catabolism of phenylalanine and tyrosine and their metabolic disorders
(Phenyketonuria, Albinism, alkeptonuria, tyrosinemia)

Synthesis and significance of biological substances; 5-HT, melatonin,
dopamine, noradrenaline, adrenaline

Catabolism of heme; hyperbilirubinemia and jaundice
UNIT IV 10 Hours

* Nucleic acid metabolism and genetic information transfer
Biosynthesis of purine and pyrimidine nucleotides
Catabolism of purine nucleotides and Hyperuricemia and Gout disease
Organization of mammalian genome
Structure of DNA and RNA and their functions
DNA replication (semi conservative model)
Transcription or RNA synthesis

Genetic code, Translation or Protein synthesis and inhibitors

» ¥
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UNITV

* Enzymes
Introduction, properties, nomenclature and IUB classification of enzymes
Enzyme kinetics (Michaelis plot, Line Weaver Burke plot)
Enzyme inhibitors with examples

Regulation of enzymes: enzyme induction and repression, allosteric
enzymes regulation

Therapeutic and diagnostic applications of enzymes and isoenzymes
Coenzymes —Structure and biochemical functions

BP 209 P. BIOCHEMISTRY (Practical)

4 Hours / Week

1. Qualitative analysis of carbohydrates (Glucose, Fructose, Lactose, Maltose,

Sucrose and starch)
2. Identification tests for Proteins (albumin and Casein)

3. Quantitative analysis of reducing sugars (DNSA method) and Proteins
(Biuret method)

4. Qualitative analysis of urine for abnormal constituents
5. Determination of blood creatinine

6. Determination of blood sugar

7. Determination of serum total cholesterol

8. Preparation of buffer solution and measurement of pH
9. Study of enzymatic hydrolysis of starch

10.  Determination of Salivary amylase activity

1. Study the effect of Temperature on Salivary amylase activity.

12. Study the effect of substrate concentration on salivary amylase activity.

%

6
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BP203 T. BIOCHEMISTRY (Theory)

45 Hours

Scope: Biochemistry deals with complete understanding of the molecular levels of the
chemical process associated with living cells. The scope of the subject is providing
biochemical facts and the principles to understand metabolism of nutrient molecules in
physiological and pathological conditions. It is also emphasizing on genetic organization
of mammalian genome and hetero & autocatalytic functions of DNA.

Objectives: Upon completion of course student shell able to

1. Understand the catalytic role of enzymes, importance of enzyme inhibitors in
design of new drugs, therapeutic and diagnostic applications of enzymes.

2. Understand the metabolism of nutrient molecules in physiological and
pathological conditions.

3. Understand the genetic organization of mammalian genome and functions of
DNA in the synthesis of RNAs and proteins.

Course Content:
UNIT1 08 Hours

e Biomolecules

Introduction, classification, chemical nature and biological role of
carbohydrate, lipids, nucleic acids, amino acids and proteins.

e Bioenergetics

Concept of free energy, endergonic and exergonic reaction, Relationship
between free energy, enthalpy and entropy; Redox potential.

Energy rich compounds; classification; biological significances of ATP
and cyclic AMP

UNIT I 10 Hours

e Carbohydrate metabolism
Glycolysis — Pathway, energetics and significance
Citric acid cycle- Pathway, energetics and significance

HMP shunt and its significance; Glucose-6-Phosphate dehydrogenase
(G6PD) deficiency

Glycogen metabolism Pathways and glycogen storage diseases (GSD)
Gluconeogenesis- Pathway and its significance

Hormonal regulation of blood glucose level and Diabetes mellitus

¢ Biological oxidation
Electron transport chain (ETC) and its mechanism.

(R
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* Basic mechanism involved in the process of inflammation and repair:
Introduction, Clinical signs of inflammation, Different types of Inflammation,Mechanism
of Inflammation — Alteration in vascular permeability and blood flow, migration of
WBC’s,Mediators  of inflammation,Basic principles of wound healing in the
skin,Pathophysiology of Atherosclerosis

Unit IT 10Hours

* Cardiovascular System:
Hypertension, congestive heart failure, ischemic heart disease (angina,myocardial
infarction, atherosclerosis and arteriosclerosis)

* Respiratory system: Asthma, Chronic obstructive airways diseases.
* Renal system: Acute and chronic renal failure

Unit II 10Hours
¢ Haematological Diseases:
Iron deficiency, megaloblastic anemia (Vit B12 and folic acid), sickle cell anemia,
thalasemia, hereditary acquired anemia, hemophilia
* Endocrine system: Diabetes, thyroid diseases, disorders of sex hormones
* Nervous system: Epilepsy, Parkinson’s disease, stroke, psychiatric disorders:
depression, schizophrenia and Alzheimer’s disease.

* Gastrointestinal system: Peptic Ulcer
L]
Unit IV 8 Hours
* Inflammatory bowel diseases, Jjaundice, hepatitis (A.B,C,D,E,F) alcoholic liver
disease.
* Disease of bones and joints: Rheumatoid arthritis, osteoporosis and gout
* Principles of cancer: classification, etiology and pathogenesis of cancer
* Diseases of bones and joints: Rheumatoid Arthritis, Osteoporosis,Gout

® Principles of Cancer: Classification, etiology and pathogenesis of Cancer

Unit V 7 Hours
e Infectious diseases:Meningitis,Typhoid, Leprosy, Tuberculosis

Urinary tract infections

* Sexually transmitted diseases: AIDS, Syphilis, Gonorrhea

Recommended Books (Latest Ediﬁoni%)/ ,
3\‘)3/ \/p AR &}A ==
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Recommended Books (Latest Editions)

Principles of Biochemistry by Lehninger.

Harper’s Biochemistry by Robert K. Murry, Daryl K. Granner and Victor W. Rodwell.
Biochemistry by Stryer.

Biochemistry by D. Satyanarayan and U.Chakrapani

Textbook of Biochemistry by Rama Rao.

Textbook of Biochemistry by Deb.

Outlines of Biochemistry by Conn and Stumpf

Practical Biochemistry by R.C. Gupta and S. Bhargavan.

Introduction of Practical Biochemistry by David T. Plummer. (3rd Edition)

- Practical Biochemistry for Medical students by Rajagopal and Ramakrishna,
- Practical Biochemistry by Harold Varley.

BP 204T.PATHOPHY SIOLOGY (T HEORY)
45Hours

Scope: Pathophysiology is the study of causes of diseases and reactions of the body to
such disease producing causes. This course is designed to impart a thorough knowledge of
the relevant aspects of pathology of various conditions with reference to its
pharmacological applications, and understanding of basic pathophysiological
mechanisms. Hence it will not only help to study the syllabus of pathology, but also to
get baseline knowledge required to practice medicine safely, confidently, rationally and
effectively.

Objectives: Upon completion of the subject student shall be able to —
1. Describe the etiology and pathogenesis of the selected disease states;
2. Name the signs and symptoms of the diseases; and
3. Mention the complications of the diseases.

Course content:

Unit I 10Hours

' ® Basic principles of Cell injury and Adaptation:
Introduction, definitions, Homeostasis, Components and Types of Feedback systems,
Causes of cellular injury,Pathogenesis (Cell membrane damage, Mitochondrial damage,
Ribosome damage, Nuclear damage),Morphology of cell injury — Adaptive changes
(Atrophy, Hypertrophy, hyperplasia, Metaplasia, Dysplasia),Cell swelling, Intra cellular
accumulation,  Calcification, Enzyme leakage and Cell Death Acidosis
&Alkalosis,Electrolyte imbalance

S
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1. Vinay Kumar, Abul K. Abas, Jon C. Aster; Robbins &Cotran Pathologic Basis of
Disease; South Asia edition; India; Elsevier; 2014.

2. Harsh Mohan; Text book of Pathology; 6™ edition; India; Jaypee Publications; 2010.

3. Laurence B, Bruce C, Bjom K. ; Goodman Gilman’s The Pharmacological Basis of
Therapeutics; 12 edition; New York; McGraw-Hill; 2011.

4. Best, Charles Herbert 1899-1978; Taylor, Norman Burke 1885-1972; West, John B
(John Burnard); Best and Taylor’s Physiological basis of medical practice; 12th ed;
united states;

5. William and Wilkins, Baltimore;1991 [1990 printing].

6. Nicki R. Colledge, Brian R. Walker, Stuart H. Ralston;Davidson’s Principles and Practice
of Medicine; 21*edition; London; ELBS/Churchill Livingstone; 2010.

7. Guyton A, John .E Hall; Textbook of Medical Physiology; 12" edition; WB Saunders
Company; 2010.

8. Joseph DiPiro, Robert L. Talbert, Gary Yee, Barbara Wells, L. Michael Posey;
Pharmacotherapy: A Pathophysiological Approach; 9" edition; London; McGraw-Hill
Medical; 2014.

9. V. Kumar, R. S. Cotran and S. L. Robbins; Basic Pathology; 6™ edition; Philadelphia;
WB Saunders Company; 1997.

10. Roger Walker, Clive Edwards; Clinical Pharmacy and Therapeutics; 3™ edition; London;
Churchill Livingstone publication; 2003.

Recommended Journals

1. The Journal of Pathology. ISSN: 1096-9896 (Online)

2. The American Journal of Pathology. ISSN: 0002-9440

3. Pathology. 1465-3931 (Online)

4. International Journal of Physiology, Pathophysiology and Pharmacology. ISSN: 1944-8171
(Online)

5. Indian Journal of Pathology’and Microbiology. ISSN-0377-4929.

}. ./_\t
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BP205 T. COMPUTER APPLICATIONS IN PHARMACY (Theory)
30 Hrs (2 Hrs/Week)

Scope: This subject deals with the introduction Database, Database Management system,
computer application in clinical studies and use of databases.

Objectives: Upon completion of the course the student shall be able to

1. know the various types of application of computers in pharmacy
2. know the various types of databases
3. know the various applications of databases in pharmacy

Course content:
UNIT -1 06 hours

Number system: Binary number system, Decimal number system, Octal
number system, Hexadecimal number systems, conversion decimal to
binary, binary to decimal, octal to binary etc, binary addition, binary
subtraction — One’s complement ,Two’s complement method, binary
multiplication, binary division

Concept of Information Systems and Software : Information gathering,
requirement and feasibility analysis, data flow diagrams, process
specifications, input/output design, process life cycle, planning and
managing the project

UNIT -II
Web technologles Introduction to HTML, XML,CSS and

Programming languages, introduction to web servers and Server

Products
Introduction to databases, MYSQL, MS ACCESS, Pharmacy Drug database

06 hours

UNIT -111 06 hours

Application of computers in Pharmacy — Drug information storage and
retrieval, Pharmacokinetics, Mathematical model in Drug design, Hospital
and Clinical Pharmacy, Electronic Prescribing and discharge (EP) systems,
barcode medicine identification and automated dispensing of drugs, mobile
technology and adherence monitoring

Diagnostic System, Lab-diagnostic System, Batient Momtormg System,
Pharma Information System
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UNIT -1V 06 hours

Bioinformatics: Introduction, Objective of Bioinformatics, Bioinformatics
Databases, Concept of Bioinformatics, Impact of Bioinformatics in Vaccine
Discovery

UNIT-V 06 hours

Computers as data analysis in Preclinical development:
Chromatographic dada analysis(CDS), Laboratory Information management
System (LIMS) and Text Information Management System(TIMS)

\
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10.
11.
12

BP210P. COMPUTER APPLICATIONS IN PHARMACY (Practical)

Design a questionnaire using a word processing package to gather information
about a particular disease.

Create a HTML web page to show personal information.
Retrieve the information of a drug and its adverse effects using online tools
Creating mailing labels Using Label Wizard , generating label in MS WORD

Create a database in MS Access to store the patient information with the required
fields Using access

Design a form in MS Access to view, add, delete and modify the patient record in
the database

Generating report and printing the report from patient database
Creating invoice table using — MS Access

Drug information storage and retrieval using MS Access
Creating and working with queries in MS Access

Exporting Tables, Queries, Forms and Reports to web pages

Exporting Tables, Queries, Forms and Reports to XML pages

Recommended books (Latest edition):

1.

Computer Application in Pharmacy — William E.Fassett —Lea and Febiger, 600

South Washington Square, USA, (215) 922-1330.

Computer Application in Pharmaceutical Research and Development —~Sean Ekins —

Wiley-Interscience, A John Willey and Sons, INC., Publication, USA

Bioinformatics (Concept, Skills and Applications) — S.C.Rastogi-CBS Publishers and
. Distributors, 4596/1- A, 11 Darya Gani, New Delhi — 110 002(INDIA)

Microsoft office Access - 2003, Application Development Using VBA, SQL Server,

DAP and Infopath — Cary N.Prague — Wiley Dreamtech India (P) Ltd., 4435/7,

Ansari Road, Daryagani, New Delhi - 110002

W -2
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Recommended Books (Latest edition):
1.

Y.K. Sing, Environmental Science, New Age International Pvt, Publishers,
Bangalore

Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.

Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt. Ltd.,
Ahmedabad — 380 013, India,

Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p

Clark R.S., Marine Pollution, Clanderson Press Oxford

Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001,
Environmental Encyclopedia, Jaico Publ. House, Mumbai, 1196p

De A.K., Environmental Chemistry, Wiley Eastern Ltd.

Down of Earth, Centre for Science and Environment
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BP 206 T. ENVIRONMENTAL SCIENCES (Theory)

30 hours

Scope:Environmental Sciences is the scientific study of the environmental system and
the status of its inherent or induced changes on organisms. It includes not only the study
of physical and biological characters of the environment but also the social and cultural
factors and the impact of man on environment.

Objectives: Upon completion of the course the student shall be able to:

1. Create the awareness about environmental problems among learners.

2. Impart basic knowledge about the environment and its allied problems.

3. Develop an attitude of concern for the environment.

4. Motivate learner to participate in environment protection and environment
improvement.

3. Acquire skills to help the concerned individuals in identifying and solving
environmental problems.

6. Strive to attain harmony with Nature.

Course content:

Unit-I 10hours
The Multidisciplinary nature of environmental studies
Natural Resources
Renewable and non-renewable resources:
Natural resources and associated problems
a) Forest resources; b) Water resources; c) Mineral resources; d) Food
resources; e) Energy resources; f) Land resources: Role of an individual in
conservation of natural resources.
Unit-I1 10hours
Ecosystems
= Concept of an ecosystem.
* Structure and function of an ecosystem.
* Introduction, types, characteristic features, structure and function of
the ecosystems: Forest ecosystem; Grassland ecosystem; Desert
ccosystem; Aquatic ecosystems (ponds, streams, lakes, rivers, oceans,
estuaries)
Unit- IIT 10hours
Environmental Pollution: Air pollution: Water pollution; Soil pollution

A AR
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BP301T. PHARMACEUTICAL ORGANIC CHEMISTRY —II (Theory)

45 Hours

Scope: This subject deals with general methods of preparation and reactions of some
organic compounds. Reactivity of organic compounds are also studied here. The syllabus
emphasizes on mechanisms and orientation of reactions. Chemistry of fats and oils are
also included in the syllabus.

Objectives: Upon completion of the course the student shall be able to

1. write the structure, name and the type of isomerism of the organic compound
2. write the reaction, name the reaction and orientation of reactions

3. account for reactivity/ stability of compounds,

4. prepare organic compounds

Course Content:

General methods of preparation and reactions of compounds superscripted with asterisk (*) to be
explained
To emphasize on definition, types, classification, principles/mechanisms, applications, examples
and differences
UNIT I 10 Hours
* Benzene and its derivatives
A. Analytical, synthetic and other evidences in the derivation of structure
of benzene, Orbital picture, resonance in benzene, aromatic
characters, Huckel’s rule

B. Reactions of benzene - nitration, sulphonation, halogenation-
reactivity, ~ Friedelcrafts  alkylation-  reactivity, limitations,
Friedelcrafts acylation.

C. Substituents, effect of substituents on reactivity and orientation of
mono substituted benzene compounds towards electrophilic
substitution reaction

D. Structure and uses of DDT, Saccharin, BHC and Chloramine

UNIT 11 10 Hours
* Phenols* - Acidity of phenols, effect of substituents on acidity, qualitative
tests, Structure and uses of phenol, cresols, resorcinol, naphthols
® Aromatic Amines* - Basicity of amines, effect of substituents on basicity,
and synthetic uses of aryl diazonium salts
e Aromatic Acids* —Acidity, effect of substituents on acidity and
important reactions of benzoic acid.
UNIT 11
10 Hours

¢ Fats and Oils
a. Fattyacids — reactions.

N
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b. Hydrolysis, Hydrogenation, Saponification and Rancidity of oils, Drying

oils.
Analytical constants — Acid value, Saponification value, Ester value,
Iodine value, Acetyl value, Reichert Meiss] (RM) value - significance and

principle involved in their determination.

C.

UNIT IV 08 Hours
* Polynuclear hydrocarbons:
a. Synthesis, reactions
b. Structure and medicinal uses of Naphthalene, Phenanthrene, Anthracene,
Diphenylmethane, Triphenylmethane and their derivatives '
07 Hours

UNIT V

® Cyclo alkanes*
Stabilities — Baeyer’s strain theory, limitation of Baeyer’s strain theory,

Coulson and Moffitt’s modification, Sachse Mohr’s theory (Theory of
strainless rings), reactions of cyclopropane and cyclobutane only

B _ vy,
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BP305P. PHARMACEUTICAL ORGANIC CHEMISTRY -II (Practical)
4 Hrs/week

I  Experiments involving laboratory techniques
e Recrystallization

e Steam distillation

II Determination of following oil values (including standardization of
reagents)

e Acid value
e Saponification value

e Jodine value

III Preparation of compounds

e Benzanilide/Phenyl benzoate/Acetanilide from Aniline/ Phenol
/Aniline by acylation reaction.

e 2.4,6-Tribromo aniline/Para bromo acetanilide from Aniline/
e Acetanilide by halogenation (Bromination) reaction.

e 5-Nitro salicylic acid/Meta di nitro benzene from Salicylic acid /
Nitro benzene by nitration reaction.

e Benzoic acid from Benzyl chloride by oxidation reaction.

e Benzoic acid/ Salicylic acid from alkyl benzoate/ alkyl salicylate by
hydrolysis reaction.

e 1-Phenyl azo-2-napthol from Aniline by diazotization and coupling
reactions.

e Benzil from Benzoin by oxidation reaction.
¢ Dibenzal acetone from Benzaldehyde by Claison Schmidt reaction
e Cinnammic acid from Benzaldehyde by Perkin reaction

e P-lIodo benzoic acid from P-amino benzoic acid

Iiecommended Books (Latest Editions)

Organic Chemistry by Morrison and Boyd
Organic Chemistry by LL. Finar , Volume-I
Textbook of Organic Chemistry by B.S. Bahl & Arun Bahl.
Organic Chemistry by P.L.Soni

Practical Organic Chemistry by Mann and Saunders.
Vogel’s text book of Practical Organic Chemistry
Advanced Practical organic chemistry by N.K.Vi

T Py )t
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8. Introduction to Organic Laboratory techniques by Pavia, Lampman and Kriz.

BP302T. PHYSICAL PHARMACEUTICS-I (Theory)
45Hours

Scope: The course deals with the various physica and physicochemical properties, and
principles involved in dosage forms/formulations. Theory and practical
components of the subject help the student to get a better insight into various
areas of formulation research and development, and stability studies of
pharmaceutical dosage forms.

Objectives: Upon the completion of the course student shall be able to
I. Understand various physicochemical properties of drug molecules in the
designing the dosage forms
2. Know the principles of chemical kinetics & to use them for stability testing nad
determination of expiry date of formulations
3. Demonstrate use of physicochemical properties in the formulation
development and evaluation of dosage forms.

Course Content:

UNIT-I 10 Hours

Solubility of drugs: Solubility expressions, mechanisms of solute solvent interactions,
ideal solubility parameters, solvation & association, quantitative approach to the factors
influencing solubility of drugs, diffusion principles in biological systems. Solubility
of gas in liquids, solubility of liquids in liquids, (Binary solutions, ideal solutions)
Raoult’s law, real solutions. Partially miscible liquids, Critical solution temperature and
applications. Distribution law, its limitations and applications

UNIT-1I 10Hours

States of Matter and properties of matter:State of matter, changes in the state of matter,
latent heats, vapour pressure, sublimation critical point, eutectic mixtures, gases, aerosols
— inhalers, relative humidity, liquid complexes, liquid crystals, glassy states, solid-
crystalline, amorphous & polymorphism.

Physicochemical properties of drug molecules: Refractive index, optical rotation,
dielectric constant, dipole moment, dissociation constant, determinations and applications

UNIT-III 08 Hours

Surface and interfacial phenomenon: Liquid interface, surface & interfacial tensions,

surface free energy, measurement of surface & interfacial tensions, spreading coefficient,
adsorption at liquid interfaces, surface active agents, HLB Scale, solubilisation,

Y

detergency, adsorption at salid inte
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UNIT-IV 08Hours
Complexation and protein binding: Introduction, Classification of Complexation,
Applications, methods of analysis, protein binding, Complexation and drug action,
crystalline structures of complexes and thermodynamic treatment of stability constants.

» UNIT-V 07 Hours
pH, buffers and Isotonic solutions: Sorensen’s pH scale, pH determination

(electrometric and calorimetric), applications of buffers, buffer equation, buffer capacity,
buffers in pharmaceutical and biological systems, buffered isotonic solutions.

y W Ry
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BP306P. PHYSICAL PHARMACEUTICS —1I (Practical)
4 Hrs/week

Determination the solubility of drug at room temperature

Determination of pKa value by Half Neutralization/ Henderson Hasselbalch

equation.

3. Determination of Partition co- efficient of benzoic acid in benzene and water

Determination of Partition co- efficient of lIodine in CCl4 and water

5. Determination of % composition of NaCl in a solution using phenol-water system by

10.

11

CST method

Determination of surface tension of given liquids by drop count and drop weight
method

Determination of HLB number of a surfactant by saponification method
Determination of Freundlich and Langmuir constants using activated char coal
Determination of critical micellar concentration of surfactants

Determination of stability constant and donor acceptor ratio of PABA-Caffeine
complex by solubility method

Determination of stability constant and donor acceptor ratio of Cupric-Glycine

complex by pH titration method

Recommended Books: (Latest Editions)

a

Physical Pharmacy by Alfred Martin

Experimental Pharmaceutics by Eugene, Parott.

Tutorial Pharmacy by Cooper and Gunn.

Stocklosam J. Pharmaceutical Calculations, Lea &Febiger, Philadelphia.

Liberman H.A, Lachman C., Phamlaceutlcal Dosage forms, Tablets, Volume-1 to

3, MarcelDekkar Inc.

Liberman H.A, Lachman C, Pharmaceutical Dosage forms. Disperse

systems, volume 1, 2, 3. Marcel Dekkar Inc.

7. Physical Pharmaceutics by Ramasamy C and ManavalanR.

8. Laboratory Manual of Physical Pharmaceutics, C.V.S. Subramanyam, J.
Thimma settee

9. Physical Pharmaceutics by C.V.S. Subramanyam

10. Test book of Physical Phramacy, by Gaurav Jain & Roop K. Khar

ﬁﬁ%ﬁ/@r 28
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BP 303 T. PHARMACEUTICAL MICROBIOLOGY (T heory)

45Hours
Scope:

* Study of all categories of microorganisims especially for the production of alchol
antibiotics, vaccines, vitamins enzymes etc..

Objectives: Upon completion of the subject student shall be able to;

1. Understand methods of identification, cultivation and preservation of

various microorganisms

2. To understand the importance and implementation of sterlization in
pharmaceutical processing and industry

3. Learn sterility testing of pharmaceutical products.

4. Carried out microbiological standardization of Pharmaceuticals.

5. Understand the cell culture technology and its applications in pharmaceutical
industries.

Course content:

Unit I 10 Hours

Introduction, history of microbiology, its branches, scope and its
importance.

Introduction to Prokaryotes and Eukaryotes

Study of ultra-structure and morphological classification of bacteria,
nutritional requirements, raw materials used for culture media and physical
parameters for growth, growth curve, isolation and preservation methods
for pure cultures, cultivation of anaerobes, quantitative measurement of
bacterial growth (total & viable count).

Study of different types of phase constrast microscopy, dark field
microscopy and electron microscopy.

Unit I1 10 Hours
Identification of bacteria using staining techniques (simple, Gram’s &Acid
fast staining) and biochemical tests (IMViC).

Study of principle, procedure, merits, demerits and applications of physical,
chemical gaseous,radiation and mechanical method of sterilization.

Evaluation of the efficiency of sterilization methods.

oy FUSE R
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BP 303 T. PHARMACEUTICAL MICROBIOLOGY (Theory)

45Hours
Scope:

e Study of all categories of microorganisims especially for the production of alchol
antibiotics, vaccines, vitamins enzymes etc..

Objectives: Upon completion of the subject student shall be able to;

1. Understand methods of identification, cultivation and preservation of

various microorganisms

2. To understand the importance and implementation of sterlization in
pharmaceutical processing and industry

3. Learn sterility testing of pharmaceutical products.

4. Carried out microbiological standardization of Pharmaceuticals.

5. Understand the cell culture technology and its applications in pharmaceutical
industries.

Course content:

Unit1 10 Hours

Introduction, history of microbiology, its branches, scope and its

importance.

Introduction to Prokaryotes and Eukaryotes

Study of ultra-structure and morphological classification of bacteria,
nutritional requirements, raw materials used for culture media and physical
parameters for growth, growth curve, isolation and preservation methods
for pure cultures, cultivation of anaerobes, quantitative measurement of
bacterial growth (total & viable count).

Study of different types of phase constrast microscopy, dark field

microscopy and electron microscopy.

Unit IT 10 Hours
Identification of bacteria using staining techniques (simple, Gram’s &Acid
fast staining) and biochemical tests (IMViC).

Study of principle, procedure, merits, demerits and applications of physical,
chemical gaseous,radiation and mechanical method of sterilization.

Evaluation of the efficiency of sterilization methods.

> ey
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Equipments employed in large scale sterilization.

Sterility indicators.

Unit III 10 Hours
Study of morphology, classification, reproduction/replication and

cultivation of Fungi and Viruses.

Classification and mode of action of disinfectants

Factors influencing disinfection, antiseptics and their evaluation. For
bacteriostatic and bactericidal actions

Evaluation of bactericidal & Bacteriostatic.

Sterility testing of products (solids, liquids, ophthalmic and other sterile
products) according to IP, BP and USP.

Unit IV 08 Hours

Designing of aseptic area, laminar flow equipments; study of different
sources of contamination in an aseptic area and methods of prevention,
clean area classification.

Principles and methods of different microbiological assay. Methods for
standardization of antibiotics, vitamins and amino acids.

Assessment of a new antibiotic,

Unit V 07Hours
Types of spoilage, factors affecting the microbial spoilage of

pharmaceutical products, sources and types of microbial contaminants,
assessment of microbial contamination and spoilage.

Preservation of pharmaceutical products using antimicrobial agents,
evaluation of microbial stability of formulations.

Growth of animal cells in culture, general procedure for cell culture,
Primary. established and transformed cell cultures.

Application of cell cultures in pharmaceutical industry and research,

P
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BP 307P.PHARMACEUTICAL MICROBIOLOGY (Practical)
4 Hrs/week

1. Introduction and study of different equipments and processing, e.g., B.O.D. incubator,
laminar flow, aseptic hood, autoclave, hot air sterilizer, deep freezer, refrigerator,
microscopes used in experimental microbiology.

2. Sterilization of glassware, preparation and sterilization of media.

3. Sub culturing of bacteria and fungus. Nutrient stabs and slants preparations.

4. Staining methods- Simple, Grams staining and acid fast staining (Demonstration with
practical).

5. Isolation of pure culture of micro-organisms by multiple streak plate technique and other

techniques.

Microbiological assay of antibiotics by cup plate method and other methods

Motility determination by Hanging drop method.

Sterility testing of pharmaceuticals.

Bacteriological analysis of water

0. Biochemical test.

s il )

Recommended Books (Latest edition)

1. W.B. Hugo and A.D. Russel: Pharmaceutical Microbiology, Blackwell Scientific
publications, Oxford London.

2. Prescott and Dunn., Industrial Microbiology, 4" edition, CBS Publishers & Distributors,
Delhi.

. Pelczar, Chan Kreig, Microbiology, Tata McGraw Hill edn.

3

4. Malcolm Harris, Balliere Tindall and Cox: Pharmaceutical Microbiology.
5. Rose: Industrial Microbiology.

6. Probisher, Hinsdill et al: Fundamentals of Microbiology, 9th ed. Japan

7. Cooper and Gunn’s: Tutorial Pharmacy, CBS Publisher and Distribution.
8. Peppler: Microbial Technology.

9. LP., B.P., U.S.P.- latest editions.

10. Ananthnarayan : Text Book of Microbiology, Orient-Longman, Chennai
11. Edward: Fundamentals of Microbiology.

12. N.K.Jain: Pharmaceutical Microbiology, Vallabh Prakashan, Delhi

13. Bergeys manual of systematic bacteriology, Williams and Wilkins- A Waverly company
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e Evaporation: Objectives, applications and factors influencing evaporation,
differences between evaporation and other heat process. principles, construction,
working, uses, merits and demerits of Steam jacketed Kkettle, horizontal tube
evaporator, climbing film evaporator, forced circulation evaporator, multiple
effect evaporator& Economy of multiple effect evaporator.

¢ Distillation: Basic Principles and methodology of simple distillation,flash
distillation, fractional distillation, distillation under reduced pressure, steam
distillation & molecular distillation

UNIT- 111 08 Hours

* Drying: Objectives, applications & mechanism of drying process, measurements
& applications of Equilibrium Moisture content, rate of drying curve. principles,
construction, working, uses, merits and demerits of Tray dryer, drum dryer spray
dryer, fluidized bed dryer, vacuum dryer, freeze dryer.

* Mixing: Objectives, applications & factors affecting mixing, Difference between
solid and liquid mixing, mechanism of solid mixing, liquids mixing and
semisolids mixing. Principles, Construction, Working, uses, Merits and Demerits
of Double cone blender, twin shell blender, ribbon blender, Sigma blade mixer,
planetary mixers, Propellers, Turbines, Paddles & Silverson Emulsifier,

UNIT-IV 08 Hours

¢ Filtration: Objectives, applications, Theories & Factors influencing filtration,
filter aids, filter medias. Principle, Construction, Working, Uses, Merits and
demerits of plate & frame filter, filter leaf, rotary drum filter, Meta filter &
Cartridge filter, membrane filters and Seidtz filter.

* Centrifugation: Objectives, principle & applications of Centrifugation,
principles, construction, working, uses, merits and demerits of Perforated basket
centrifuge, Non-perforated basket centrifuge, semi continuous centrifuge & super
centrifuge.

UNIT-V 07 Hours

* Materials of pharmaceutical plant construction, Corrosion and its
prevention: Factors affecting during materials selected for Pharmaceutical plant
construction, Theories of corrosion, types of corrosion and there prevention.
Ferrous and nonferrous metals, inorganic and organic non metals, basic of
material handling systems.

BN
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Recommended Books: (Latest Editions)

. Introduction to chemical engineering — Walter L Badger & Julius Banchero, Latest

edition.

Solid phase extraction, Principles, techniques and applications by Nigel J.K. Simpson-
Latest edition.

3. Unit operation of chemical engineering — Mcabe Smith, Latest edition.

4. Pharmaceutical engineering principles and practices — C.V.S Subrahmanyam et al., Latest

© N ow

edition.

Remington practice of pharmacy- Martin, Latest edition.

Theory and practice of industrial pharmacy by Lachmann., Latest edition.
Physical pharmaceutics- C.V.S Subrahmanyam et al., Latest edition.
Cooper and Gunn’s Tutorial pharmacy, S.J. Carter, Latest edition.

v,
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BP308P - PHARMACEUTICAL ENGINEERING (Practical)

4 Hours/week

I.  Determination of radiation constant of brass, iron, unpainted and painted glass.

Il.  Steam distillation — To calculate the efficiency of steam distillation.

III. To determine the overall heat transfer coefficient by heat exchanger.

IV. Construction of drying curves (for calcium carbonate and starch).

V. Determination of moisture content and loss on drying.

VL Determination of humidity of air — i) From wet and dry bulb temperatures —use of

Dew point method.

VIL Description of Construction working and application of Pharmaceutical
Machinery such as rotary tablet machine, fluidized bed coater, fluid energy mill,
de humidifier.

VIIL Size analysis by sieving — To evaluate size distribution of tablet granulations —
Construction of various size frequency curves including arithmetic
andlogarithmic probability plots.

IX. Size reduction: To verify the laws of size reduction using ball mill and
determining Kicks, Rittinger’s, Bond’s coefficients, power requirement and
critical speed of Ball Mill.

X. Demonstration of colloid mill, planetary mixer, fluidized bed dryer, freeze dryer
and such othermajor equipment.

XI.  Factors affecting Rate of Filtration and Evaporation (Surface area, Concentration
and Thickness/ viscosity

XIL. To study the effect of time on the Rate of Crystallization.
XIII.  To calculate the uniformity Index for given sample by using Double Cone

S A
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BP401T. PHARMACEUTICAL ORGANIC CHEMISTRY -III (Theory)
45 Hours

Scope: This subject imparts knowledge on stereo-chemical aspects of organic compounds
and organic reactions, important named reactions, chemistry of important hetero cyclic
compounds. It also emphasizes on medicinal and other uses of organic compounds.

Objectives: At the end of the course, the student shall be able to
1. understand the methods of preparation and properties of organic compounds

2. explain the stereo chemical aspects of organic compounds and stereo chemical
reactions

3. know the medicinal uses and other applications of organic compounds

Course Content:
Note: To emphasize on definition, types, mechanisms, examples, uses/applications
UNIT-I 10 Hours

Stereo isomerism

Optical isomerism —

Optical activity, enantiomerism, diastereoisomerism, meso compounds
Elements of symmetry, chiral and achiral molecules

DL system of nomenclature of optical isomers, sequence rules, RS system of
nomenclature of optical isomers

Reactions of chiral molecules
Racemic modification and resolution of racemic mixture.

Asymmetric synthesis: partial and absolute
UNIT-II 10 Hours

Geometrical isomerism
Nomenclature of geometrical isomers (Cis Trans, EZ, Syn Anti systems)

Methods of determination of configuration of geometrical isomers.
Conformational isomerism in Ethane, n-Butane and Cyclohexane.

Stereo isomerism in biphenyl compounds (Atropisomerism) and conditions for optical
activity.

Stereospecific and stereoselective reactions

SN
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Heterocyclic compounds:
Nomenclature and classification
Synthesis, reactions and medicinal uses of following compounds/derivatives

Pyrrole, Furan, and Thiophene

Relative aromaticity and reactivity of Pyrrole, Furan and Thiophene

UNIT-1IV 8 Hours

Synthesis, reactions and medicinal uses of following compounds/derivatives
Pyrazole, Imidazole, Oxazole and Thiazole.
Pyridine, Quinoline, Isoquinoline, Acridine and Indole. Basicity of pyridine

Synthesis and medicinal uses of Pyrimidine, Purine, azepines and their derivatives
UNIT-V 07 Hours

Reactions of synthetic importance

Metal hydride reduction (NaBH; and LiAlH4), Clemmensen reduction, Birch
reduction, Wolff Kishner reduction.

Oppenauer-oxidation and Dakin reaction.
Beckmanns rearrangement and Schmidt rearrangement.

Claisen-Schmidt condensation

Recommended Books (Latest Editions)

1.  Organic chemistry by L.L. Finar, Volume-I & II.

A text book of organic chemistry — Arun Bahl, B.S. Bahl.
Heterocyclic Chemistry by Raj K. Bansal

Organic Chemistry by Morrison and Boyd

Heterocyclic Chemistry by T.L. Gilchrist 3
‘:‘} : & ‘&-_j
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BP402T. MEDICINAL CHEMISTRY - I (Theory)

45 Hours

Scope: This subject is designed to impart fundamental knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasizes on structure activity
relationships of drugs, importance of physicochemical properties and metabolism of
drugs. The syllabus also emphasizes on chemical synthesis of important drugs under each
class.

Objectives: Upon completion of the course the student shall be able to
1. understand the chemistry of drugs with respect to their pharmacological activity

2. understand the drug metabolic pathways, adverse effect and therapeutic value of
drugs

3. know the Structural Activity Relationship (SAR) of different class of drugs
4. write the chemical synthesis of some drugs
Course Content:
Study of the development of the following classes of drugs, Classification, mechanism of

action, uses of drugs mentioned in the course, Structure activity relationship of selective
class of drugs as specified in the course and synthesis of drugs superscripted (*)

UNIT-1 10 Hours

Introduction to Medicinal Chemistry
History and development of medicinal chemistry
Physicochemical properties in relation to biological action

Ionization, Solubility, Partition Coefficient, Hydrogen bonding, Protein
binding, Chelation, Bioisosterism, Optical and Geometrical isomerism.

Drug metabolism
Drug metabolism principles- Phase I and Phase II.

Factors affecting drug metabolism including stereo chemical aspects.
UNIT- 11 10 Hours
Drugs acting on Autonomic Nervous System

‘ Adrenergic Neurotransmitters:
Biosynthesis and catabolism of catecholamine.
Adrenergic receptors (Alpha & Beta) and their distribution.
Sympathomimetic agents: SAR of Sympathomimetic agents

Direct actm;gﬁ-epinephrine, Epinephrine, Phenylephrine*, Dopamine,

I, 2% SEAY
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Methyldopa,  Clonidine, Dobutamine, Isoproterenol,  Terbutaline,
Salbutamol*, Bitolterol, Naphazoline, Oxymetazoline and Xylometazoline.

e Indirect acting agents: Hydroxyamphetamine, Pseudoephedrine,
Propylhexedrine.

e Agents with mixed mechanism: Ephedrine, Metaraminol.

Adrenergic Antagonists:

Alpha adrenergic blockers: Tolazoline*, Phentolamine,
Phenoxybenzamine, Prazosin, Dihydroergotamine, Methysergide.

Beta adrenergic blockers: SAR of beta blockers, Propranolol*,
Metibranolol, ~Atenolol, Betazolol, Bisoprolol, Esmolol, Metoprolol,
Labetolol, Carvedilol.

UNIT-III
Cholinergic neurotransmitters:

Biosynthesis and catabolism of acetylcholine.

Cholinergic receptors (Muscarinic & Nicotinic) and their distribution.

Parasympathomimetic agents: SAR of Parasympathomimetic agents

Direct acting agents: Acetylcholine, Carbachol*, Bethanechol,
Methacholine, Pilocarpine.

Indirect acting/ Cholinesterase inhibitors (Reversible & Irreversible):
Physostigmine, Neostigmine*, Pyridostigmine, Edrophonium chloride,
Tacrine hydrochloride, Ambenonium chloride, Isofluorphate, Echothiophate
iodide, Parathione, Malathion.

Cholinesterase reactivator: Pralidoxime chloride.

Cholinergic Blocking agents: SAR of cholinolytic agents

Solanaceous alkaloids and analogues: Atropine sulphate, Hyoscyamine
sulphate, Scopolamine hydrobromide, Homatropine hydrobromide,
Ipratropium bromide*.

Synthetic cholinergic blocking agents: Tropicamide, Cyclopentolate
hydrochloride,  Clidinium  bromide, Dicyclomine  hydrochloride*,
" Glycopyrrolate, Methantheline bromide, Propantheline bromide,
Benztropine mesylate, Orphenadrine citrate, Biperidine hydrochloride,
Procyclidine hydrochloride*, Tridihexethyl chloride, Isopropamide iodide,
Ethopropazine hydrochloride.

UNIT- IV

Drugs acting on Central Nervous System

10 Hours

08 Hours

AV
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A. Sedatives and Hypnotics:

Benzodiazepines: SAR of Benzodiazepines, Chlordiazepoxide, Diazepam*,
Oxazepam, Chlorazepate, Lorazepam, Alprazolam, Zolpidem

Barbiturtes: SAR of barbiturates, Barbital*, Phenobarbital, Mephobarbital,
Amobarbital, Butabarbital, Pentobarbital, Secobarbital

Miscelleneous:

Amides & imides: Glutethmide.

Alcohol & their carbamate derivatives: Meprobomate, Ethchlorvynol.
Aldehyde & their derivatives: Triclofos sodium, Paraldehyde.

B. Antipsychotics

Phenothiazeines: SAR of Phenothiazeines - Promazine hydrochloride,
Chlorpromazine hydrochloride*, Triflupromazine, Thioridazine
hydrochloride, Piperacetazine hydrochloride, Prochlorperazine maleate,
Trifluoperazine hydrochloride.

Ring Analogues of Phenothiazeines: Chlorprothixene, Thiothixene,
Loxapine succinate, Clozapine.

Fluro buterophenones: Haloperidol, Droperidol, Risperidone.
Beta amino ketones: Molindone hydrochloride.

Benzamides: Sulpieride.

C. Anticonvulsants: SAR of Anticonvulsants, mechanism of anticonvulsant
action

Barbiturates: Phenobarbitone, Methabarbital. Hydantoins:
Phenytoin*, Mephenytoin, Ethotoin Oxazolidine diones:
Trimethadione, Paramethadione Succinimides:
Phensuximide, Methsuximide, Ethosuximide* Urea and
monoacylureas: Phenacemide, Carbamazepine*
Benzodiazepines: Clonazepam

Miscellaneous: Primidone, Valproic acid , Gabapentin, Felbamate

UNIT-V 07 Hours

Drugs acting gmCentral Nervous System
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General anesthetics:

Inhalation  anesthetics:  Halothane*, Methoxyflurane,  Enflurane,
Sevoflurane, Isoflurane, Desflurane.

Ultra short acting barbitutrates: Methohexital sodium*, Thiamylal
sodium, Thiopental sodium.

Dissociative anesthetics: Ketamine hydrochloride. *

Narcotic and non-narcotic analgesics

Morphine and related drugs: SAR of Morphine analogues, Morphine
sulphate, Codeine, Meperidine hydrochloride, Anilerdine hydrochloride,
Diphenoxylate hydrochloride, Loperamide hydrochloride, Fentanyl citrate*,
Methadone hydrochloride*, Propoxyphene hydrochloride, Pentazocine,
Levorphanol tartarate.

Narcotic antagonists: Nalorphine hydrochloride, Levallorphan tartarate,
Naloxone hydrochloride.

Anti-inflammatory agents: Sodium salicylate, Aspirin, Mefenamic acid*,
Meclofenamate, Indomethacin, Sulindac, Tolmetin, Zomepriac, Diclofenac,
Ketorolac, Ibuprofen*, Naproxen, Piroxicam, Phenacetin, Acetaminophen,
Antipyrine, Phenylbutazone.

1\.}- » % %Q&
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BP406P. MEDICINAL CHEMISTRY - I (Practical)

| Preparation of drugs/ intermediates
1 1,3-pyrazole

2 1,3-oxazole

3 Benzimidazole

4 Benztriazole

5 2,3- diphenyl quinoxaline
Benzocaine

Phenytoin

8 Phenothiazine

9 Barbiturate

II Assay of drugs

1 Chlorpromazine

2 Phenobarbitone

3 Atropine
4 Ibuprofen
5 Aspirin

6 Furosemide

Il Determination of Partition coefficient for any two drugs

Recommended Books (Latest Editions)

4 Hours/Week

* 1. Wilson and Giswold’s Organic medicinal and Pharmaceutical Chemistry.

2. Foye’s Principles of Medicinal Chemistry.

3. Burger’s Medicinal Chemistry, Vol I to IV.

4. Introduction to principles of drug design- Smith and Williams.
5. Remington’s Pharmaceutical Sciences.

6. Martindale’s extra pharmacopoeia.
—
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7. Organic Chemistry by L.L. Finar, Vol. IL
8. The Organic Chemistry of Drug Synthesis by Lednicer, Vol. 1-5.
9. Indian Pharmacopoeia.

10. Text book of practical organic chemistry- A.L Vogel.
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BP 403 T. PHYSICAL PHARMACEUTICS-II (Theory)

45Hours

Scope: The course deals with the various physica and physicochemical properties, and
principles involved in dosage forms/formulations. Theory and practical
components of the subject help the student to get a better insight into various
areas of formulation research and development, and stability studies of
pharmaceutical dosage forms.

Objectives: Upon the completion of the course student shall be able to
1. Understand various physicochemical properties of drug molecules in the
designing the dosage forms
2. Know the principles of chemical kinetics & to use them for stability testing nad
determination of expiry date of formulations
3. Demonstrate use of physicochemical properties in the formulation
development and evaluation of dosage forms.

Course Content:
UNIT-I 07 Hours

Colloidal dispersions: Classification of dispersed systems & their general
characteristics, size & shapes of colloidal particles, classification of colloids &
comparative account of their general properties. Optical, kinetic & electrical properties.
Effect of electrolytes, coacervation, peptization& protective action.

UNIT-II 10 Hours

Rheology: Newtonian systems, law of flow, kinematic viscosity, effect of temperature,
non-Newtonian systems, pseudoplastic, dilatant, plastic, thixotropy, thixotropy in
formulation, determination of viscosity, capillary, falling Sphere, rotational viscometers

Deformation of solids: Plastic and elastic deformation, Heckel equation, Stress, Strain,
Elastic Modulus ~__

UNIT-III 10 Hours

Coarse dispersion: Suspension, interfacial properties of suspended particles, settling in
suspensions, formulation of flocculated and deflocculated suspensions. Emulsions and
theories of emulsification, microemulsion and multiple emulsions; Stability of emulsions,
preservation of emulsions, rheological properties of emulsions and emulsion
formulation by HLB mgthod.
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UNIT-1V 10Hours

Micromeretics: Particle size and distribution, mean particle size, number and weight
distribution, particle number, methods for determining particle size by different
methods, counting and separation method, particle shape, specific surface, methods for
determining surface area, permeability, adsorption, derived properties of powders,
porosity, packing arrangement, densities, bulkiness & flow properties.

UNIT-V 10 Hours

Drug stability: Reaction kinetics: zero, pseudo-zero, first & second order, units of basic
rate constants, determination of reaction order. Physical and chemical factors influencing
the chemical degradation of pharmaceutical product: temperature, solvent, ionic strength,
dielectric constant, specific & general acid base catalysis, Simple numerical problems.
Stabilization of medicinal agents against common reactions like hydrolysis & oxidation.
Accelerated stability testing in expiration dating of pharmaceutical dosage forms.
Photolytic degradation and its prevention

A 1,
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BP 407P. PHYSICAL PHARMACEUTICS- II (Practical)
3 Hrs/week

Determination of particle size, particle size distribution using sieving method
Determination of particle size, particle size distribution using Microscopic method

Determination of bulk density, true density and porosity

oo W e

Determine the angle of repose and influence of lubricant on angle of repose

L

Determination of viscosity of liquid using Ostwald’s viscometer

6. Determination sedimentation volume with effect of different suspending agent

7. Determination sedimentation volume with effect of different concentration of
single suspending agent

8. Determination of viscosity of semisolid by using Brookfield viscometer

9. Determination of reaction rate constant first order.

10. Determination of reaction rate constant second order

11. Accelerated stability studies

Recommended Books: (Latest Editions)

L.

woA W

Physical Pharmacy by Alfred Martin, Sixth edition

Experimental pharmaceutics by Eugene, Parott.

Tutorial pharmacy by Cooper and Gunn.

Stocklosam J. Pharmaceutical calculations, Lea & Febiger, Philadelphia.

Liberman H.A, Lachman C., Pharmaceutical Dosage forms, Tablets, Volume-1 to 3,
Marcel Dekkar Inc.

Liberman H.A, Lachman C, Pharmaceutical dosage forms. Disperse systems, volume 1,
2, 3. Marcel Dekkar Inc.

Phy‘sical Pharmaceutics by Ramasamy C, and Manavalan R.
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BP 404 T. PHARMACOLOGY-I (Theory)
45 Hrs

Scope: The main purpose of the subject is to understand what drugs do to the living
organisms and how their effects can be applied to therapeutics. The subject covers the
information about the drugs like, mechanism of action, physiological and biochemical
effects (pharmacodynamics) as well as absorption, distribution, metabolism and excretion
(pharmacokinetics) along with the adverse effects, clinical uses, interactions, doses,
contraindications and routes of administration of different classes of drugs.

Objectives: Upon completion of this course the student should be able to

1. Understand the pharmacological actions of different categories of drugs

2. Explain the mechanism of drug action at organ system/sub cellular/
macromolecular levels.

3. Apply the basic pharmacological knowledge in the prevention and treatment of
various diseases.

4. Observe the effect of drugs on animals by simulated experiments

5. Appreciate correlation of pharmacology with other bio medical sciences

Course Content:

UNIT-1 08 hours
1. General Pharmacology
a. Introduction to Pharmacology- Definition, historical landmarks and scope of
pharmacology, nature and source of drugs, essential drugs concept and routes of
drug administration, Agonists, antagonists( competitive and non competitive), spare
receptors, addiction, tolerance, dependence, tachyphylaxis, idiosyncrasy, allergy.
b. Pharmacokinetics- Membrane transport, absorption, distribution, metabolism and
excretion of drugs .Enzyme induction, enzyme inhibition, kinetics of elimination
UNIT-II 12 Hours

General Pharmacology
a. Pharmacodynamics- Principles and mechanisms of drug action. Receptor theories
and classification of receptors, regulation of receptors. drug receptors interactions
signal transduction mechanisms, G-protein—coupled receptors, ion channel receptor,
transmembrane enzyme linked receptors, transmembrane JAK-STAT binding
receptor and receptors that regulate transcription factors, dose response
relationship, therapeutic index, combined effects of drugs and factors modifying
drug action.
b. Adverse drug reactions.
Drug interactions (pharmacokinetic and pharmacodynamic)
d. Drug discovery and clinical evaluation of new drugs -Drug discovery phase,
preclinical evaluation phase, clinical trial phase, phases of clinical trials and

pharmacovigilance. \
R
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UNIT-III 10 Hours
2. Pharmacology of drugs acting on peripheral nervous system

a. Organization and function of ANS.

b.Neurohumoral transmission,co-transmission and classification of neurotransmitters.
c. Parasympathomimetics, Parasympatholytics, Sympathomimetics, sympatholytics.
d. Neuromuscular blocking agents and skeletal muscle relaxants (peripheral).

e. Local anesthetic agents.

f. Drugs used in myasthenia gravis and glaucoma

UNIT-IV 08 Hours
3. Pharmacology of drugs acting on central nervous system

a. Neurohumoral transmission in the C.N.S.special emphasis on importance of various
neurotransmitters like with GABA, Glutamate, Glycine, serotonin, dopamine.

b. General anesthetics and pre-anesthetics.
c. Sedatives, hypnotics and centrally acting muscle relaxants.
d. Anti-epileptics

e. Alcohols and disulfiram

UNIT-V 07 Hours
3. Pharmacology of drugs acting on central nervous system

a. Psychopharmacological agents: Antipsychotics, antidepressants, anti-anxiety agents,
anti-manics and hallucinogens.

b. Drugs used in Parkinsons disease and Alzheimer’s disease.
c. CNS stimulants and nootropics. '

d. Opioid analgesics and antagonists

e. Drug addiction, drug abuse, tolerance and dependence.

a9
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BP 408 P.PHARMACOLOGY-I (Practical)
4Hrs/Week

Introduction to experimental pharmacology.

Commonly used instruments in experimental pharmacology.

Maintenance of laboratory animals as per CPCSEA guidelines.

Common laboratory techniques. Blood withdrawal, serum and plasma separation,
anesthetics and euthanasia used for animal studies.

Study of different routes of drugs administration in mice/rats.

Study of effect of hepatic microsomal enzyme inducers on the phenobarbitone sleeping

Effect of drugs on ciliary motility of frog oesophagus

Effects of skeletal muscle relaxants using rota-rod apparatus.

Effect of drugs on locomotor activity using actophotometer.
Anticonvulsant effect of drugs by MES and PTZ method.

Study of stereotype and anti-catatonic activity of drugs on rats/mice.
Study of anxiolytic activity of drugs using rats/mice.

Study of local anesthetics by different methods

Rang H. P., Dale M. M., Ritter J. M., Flower R. J., Rang and Dale’s
Pharmacology,.Churchil Livingstone Elsevier

Katzung B. G., Masters S. B., Trevor A. J., Basic and clinical pharmacology, Tata Mc

. Goodman and Gilman’s, The Pharmacological Basis of Therapeutics

Marry Anne K. K., Lloyd Yee Y., Brian K. A., Robbin L.C., Joseph G. B., Wayne A.
K., Bradley R.W., Applied Therapeutics, The Clinical use of Drugs, The Point Lippincott

i
2.
3. Study of common laboratory animals.
4,
5.
6.
T
time in mice.
8.
9. Effect of drugs on rabbit eye.
10.
11.
12.
13.
14,
15.
Recommended Books (Latest Editions)
1.
2.
Graw-Hill
4,
Williams & Wilkins
3

Mycek M.J, Gelnet S.B and Perper M.M. Lippincott’s Illustrated Reviews-
Pharmacology '

o -
-l
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6. K.D.Tripathi. Essentials of Medical Pharmacology, JAYPEE Brothers Medical
Publishers (P) Ltd, New Delhi.

Sharma H. L., Sharma K. K., Principles of Pharmacology, Paras medical publisher
Modern Pharmacology with clinical Applications, by Charles R.Craig& Robert,

9. Ghosh MN. Fundamentals of Experimental Pharmacology. Hilton & Company,
Kolkata.

10.  Kulkarni SK. Handbook of experimental pharmacology. VallabhPrakashan,

\
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BP 405 T PHARMACOGNOSY AND PHYTOCHEMISTRY I (Theory)
45 Hours
Scope: The subject involves the fundamentals of Pharmacognosy like scope, classification of
crude drugs, their identification and evaluation, phytochemicals present in them and their
medicinal properties.

Objectives: Upon completion of the course, the student shall be able
1. to know the techniques in the cultivation and production of crude drugs
2. to know the crude drugs, their uses and chemical nature
3. know the evaluation techniques for the herbal drugs
4. to carry out the microscopic and morphological evaluation of crude drugs

Course Cmitent:

UNIT-I 10 Hours
Introduction to Pharmacognosy:
(a) Definition, history, scope and development of Pharmacognosy

(b) Sources of Drugs — Plants, Animals, Marine & Tissue culture
(c) Organized drugs, unorganized drugs (dried latex, dried juices, dried extracts, gums and
mucilages, oleoresins and oleo- gum -resins).

Classification of drugs:
Alphabetical, morphological, taxonomical, chemical, pharmacological, chemo and sero
taxonomical classification of drugs

Quality control of Drugs of Natural Origin:
Adulteration of drugs of natural origin. Evaluation by organoleptic, microscopic, physical,
chemical and biological methods and properties.

Quantitative microscopy of crude drugs including lycopodium spore method, leafconstants,
camera lucida and diagrams of microscopic objects to scale with camera lucida.

UNIT-II 10 Hours
Cultivation, Collection, Processing and storage of drugs of natural origin:
Cultivation and Collection of drugs of natural origin

Factors influencing cultivation of medicinal plants.

Plant hormones and their applications.

Polyploidy, mutation and hybridization with reference to medicinal plants

Conservation of medicinal plants

UNIT-III 07 Hours
Plant tissue culture:

Historical development of plant tissue culture, types of cultures, Nutritional requirements,
growth and their maintenance.

Applications of plant tissue culture in pharmacognosy.

Edible vaccines

5
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UNIT IV 10 Hours
Pharmacognosy in various systems of medicine:

Role of Pharmacognosy in allopathy and traditional systems of medicine namely, Ayurveda,
Unani, Siddha, Homeopathy and Chinese systems of medicine.

~ Introduction to secondary metabolites:
Definition, classification, properties and test for identification of Alkaloids, Glycosides,
Flavonoids, Tannins, Volatile oil and Resins

UNITV 08 Hours
Study of biological source, chemical nature and uses of drugs of natural origin containing
following drugs

Plant Products:

Fibers - Cotton, Jute, Hemp
Hallucinogens, Teratogens, Natural allergens

Primary metabolites:

General introduction, detailed study with respect to chemistry, sources, preparation,
evaluation, preservation, storage, therapeutic used and commercial utility as Pharmaceutical
Aids and/or Medicines for the following Primary metabolites:

Carbohydrates: Acacia, Agar, Tragacanth, Honey

Proteins and Enzymes : Gelatin, casein, proteolytic enzymes (Papain, bromelain,
serratiopeptidase, urokinase, streptokinase, pepsin).

Lipids(Waxes, fats, fixed oils) : Castor oil, Chaulmoogra oil, Wool Fat, Bees Wax

Marine Drugs:

Novel medicinal agents from marine sources

AT
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BP408 P. PHARMACOGNOSY AND PHYTOCHEMISTRY I (Practical)
4 Hours/Week

. Analysis of crude drugs by chemical tests: (i)Tragaccanth (ii) Acacia (iij)Agar (iv)

Gelatin (v) starch (vi) Honey (vii) Castor oil

2. Determination of stomatal number and index
3
4. Determination of size of starch grains, calcium oxalate crystals by eye piece

Determination of vein islet number, vein islet termination and paliside ratio.

micrometer

5. Determination of Fiber length and width

6. Determination of number of starch grains by Lycopodium spore method
7.
8
9
1

Determination of Ash value

. Determination of Extractive values of crude drugs

Determination of moisture content of crude drugs

0. Determination of swelling index and foaming

Recommended Books: (Latest Editions)

1

2.

3.

oo

W.C.Evans, Trease and Evans Pharmacognosy, 16t edition, W.B. Sounders & Co.,
London, 2009.

Tyler, V.E., Brady, L.R. and Robbers, 1.E., Pharmacognosy, 9th Edn., Lea and
Febiger, Philadelphia, 1988.

Text Book of Pharmacognosy by T.E. Wallis

Mohammad Ali. Pharmacognosy and Phytochemistry, CBS Publishers &
Distribution, New Delhi.

Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (2007), 37w Edition,
Nirali Prakashan, New Delhi.

Herbal drug industry by R.D. Choudhary (1996), Ist Edn, Eastern Publisher, New
Delhi.

Essentials of Pharmacognosy, Dr.SH.Ansari, [Ind edition, Birla publications, New
Delhi, 2007

Practical Pharmacognosy: C.K. Kokate, Purohit, Gokhlae

Anatomy of Crude Drugs by M.A. Iyengar

p i
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BP501T. MEDICINAL CHEMISTRY - II (Theory)
45 Hours

Scope: This subject is designed to impart fundamental knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasizes on structure activity
relationships of drugs, importance of physicochemical properties and metabolism of

drugs. The syllabus also emphasizes on chemical synthesis of important drugs under each
class.

Objectives: Upon completion of the course the student shall be able to

1
2

Understand the chemistry of drugs with respect to their pharmacological activity

Understand the drug metabolic pathways, adverse effect and therapeutic value of
drugs

3. Know the Structural Activity Relationship of different class of drugs

Study the chemical synthesis of selected drugs

Course Content: ]

Study of the development of the following classes of drugs, Classification,
mechanism of action, uses of drugs mentioned in the course, Structure activity
relationship of selective class of drugs as specified in the course and synthesis of
drugs superscripted (*)

UNIT-1 10 Hours
Antihistaminic agents: Histamine, receptors and their distribution in the
humanbody
H;—antagonists: Diphenhydramine hydrochloride*, Dimenhydrinate,

Doxylamines cuccinate, Clemastine fumarate, Diphenylphyraline hydrochloride,
Tripelenamine  hydrochloride,  Chlorcyclizine  hydrochloride, = Meclizine
hydrochloride, Buclizine hydrochloride, Chlorpheniramine maleate, Triprolidine
hydrochloride*,  Phenidamine  tartarate, = Promethazine  hydrochloride*,
Trimeprazine tartrate, Cyproheptadine hydrochloride, Azatidine maleate,
Astemizole, Loratadine, Cetirizine, Levocetrazine Cromolyn sodium

H;-antagonists: Cimetidine*, Famotidine, Ranitidin.

Gastric Proton pump inhibitors: Omeprazole, Lansoprazole, Rabeprazole,
Pantoprazole

Anti-neoplastic agents:

Alkylating  agents:  Meclorethamine*,  Cyclophosphamide, = Melphalan,

> ISEEY
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Chlorambucil, Busulfan, Thiotepa

Antimetabolites: Mercaptopurine*, Thioguanine, Fluorouracil, Floxuridine,
Cytarabine, Methotrexate®, Azathioprine

Antibiotics: Dactinomycin, Daunorubicin, Doxorubicin, Bleomycin
Plant products: Etoposide, Vinblastin sulphate, Vincristin sulphate

Miscellaneous: Cisplatin, Mitotane.

UNIT -1I 10 Hours

Anti-anginal:

Vasodilators: Amyl nitrite, Nitroglycerin®, Pentaerythritol tetranitrate, Isosorbide
dinitrite*, Dipyridamole.

Calcium channel blockers: Verapamil, Bepridil hydrochloride, Diltiazem
hydrochloride, Nifedipine, Amlodipine, Felodipine, Nicardipine, Nimodipine.

Diuretics:
Carbonic anhydrase inhibitors: Acetazolamide*, Methazolamide,
Dichlorphenamide.

Thiazides: Chlorthiazide*, Hydrochlorothiazide, Hydroflumethiazide,
Cyclothiazide,

Loop diuretics: Furosemide*, Bumetanide, Ethacrynic acid.
Potassium sparing Diuretics: Spironolactone, Triamterene, Amiloride.

Osmotic Diuretics: Mannitol

Anti-hypertensive Agents: Timolol, Captopril, Lisinopril, Enalapril, Benazepril
hydrochloride, Quinapril hydrochloride, Methyldopate hydrochloride,* Clonidine
hydrochloride, Guanethidine monosulphate, Guanabenz  acetate, Sodium
nitroprusside, Diazoxide, Minoxidil, Reserpine, Hydralazine hydrochloride.

UNIT- 1T 10 Hours

Anti-arrhythmic Drugs: Quinidine sulphate, Procainamide hydrochloride,
Disopyramide phosphate®, Phenytoin  sodium, Lidocaine hydrochloride,
Tocainide hydrochloride, Mexiletine hydrochloride, Lorcainide hydrochloride,
Amiodarone, Sotalol.

Anti-hyperlipidemic agents: Clofibrate, Lovastatin, Cholesteramine and
Cholestipol

Coagulant & Anticoagulants: Menadione, Acetomenadione, Warfarin*,
Anisindione, clopidogrel

Drugs used in Congestive Heart Failure: Digoxin, Digitoxin, Nesiritide,
Bosentan, Tezosentan.

R
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UNIT- 1V 08 Hours

Drugs acting on Endocrine system
Nomenclature, Stereochemistry and metabolism of steroids

Sex hormones: Testosterone, Nandralone, Progestrones, Oestriol, Oestradiol,
Oestrione, Diethyl stilbestrol.

Drugs for erectile dysfunction: Sildenafil, Tadalafil.

Oral contraceptives: Mifepristone, Norgestril, Levonorgestrol

Corticosteroids: Cortisone, Hydrocortisone, Prednisolone, Betamethasone,
Dexamethasone '

Thyroid and antithyroid drugs: L-Thyroxine, L-Thyronine, Propylthiouracil,
Methimazole.

UNIT-V 07 Hours

Antidiabetic agents:

Insulin and its preparations

Sulfonyl ureas: Tolbutamide*, Chlorpropamide, Glipizide, Glimepiride.
Biguanides: Metformin.

Thiazolidinediones: Pioglitazone, Rosiglitazone.

Meglitinides: Repaglinide, Nateglinide.

Glucosidase inhibitors: Acrabose, Voglibose.

Local Anesthetics: SAR of Local anesthetics

Benzoic Acid derivatives; Cocaine, Hexylcaine, Meprylcaine, Cyclomethycaine,
Piperocaine.

Amino Benzoic acid derivatives: Benzocaine*, Butamben, Procaine*, Butacaine,
Propoxycaine, Tetracaine, Benoxinate.

Lidocaine/Anilide derivatives: Lignocaine, Mepivacaine, Prilocaine, Etidocaine.

Miscellaneous: Phenacaine, Diperodon, Dibucaine.*

Recommended Books (Latest Editions)

Wilson and Giswold’s Organic medicinal and Pharmaceutical Chemistry.

1
2. Foye’s Principles of Medicinal Chemistry.

3. Burger’s Medicinal Chemistry, Vol I to IV.

4, Introduction to principles of drug design- Smith and Williams.
8
6
7
8
9

Remington’s Pharmaceutical Sciences.

. Martindale’s extra pharmacopoeia.
. Organic Chemistry by LL. Finar, Vol. 1L

. The Organic Chemistry of Drug Synthesis by Lednicer, Vol. 1to 5.
. Indian Pharmacopoeia.

10. Text book of practical organic chemistry- A.I.Vogel.

\[\v}./ ;\@V =ty 10
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BP 502 T. Industrial Pharmacyl (Theory)

45 Hours

Scope: Course enables the student to understand and appreciate the influence of
pharmaceutical additives and various pharmaceutical dosage forms on the performance of
the drug product. '

Objectives: Upon completion of the course the student shall be able to

1. Know the various pharmaceutical dosage forms and their manufacturing
techniques.

2. Know various considerations in development of pharmaceutical dosage forms

3. Formulate solid, liquid and semisolid dosage forms and evaluate them for their
quality

Course content:
3 hours/ week
UNIT-I 07 Hours

Preformulation Studies: Introduction to preformulation, goals and objectives, study of
physicochemical characteristics of drug substances.

a. Physical properties: Physical form (crystal & amorphous), particle size, shape, flow
properties, solubility profile (pKa, pH, partition coefficient), polymorphism

b. Chemical Properties: Hydrolysis, oxidation, reduction, racemisation, polymerization
BCS classification of drugs & its significant

Application of preformulation considerations in the development of solid, liquid oral and
parenteral dosage forms and its impact on stability of dosage forms.

UNIT-II 10 Hours
Tablets:
a. Introduction, ideal characteristics of tablets, classification of tablets. Excipients,

Formulation of tablets, granulation methods, compression and processing problems.
Equipments and tablet tooling.

b.  Tablet coating: Types of coating, coating materials, formulation of coating
composition, methods of coating, equipment employed and defects in coating.

c.  Quality control tests: In process and finished product tests

Liquid orals: Formulation and manufacturing consideration of syrups and elixirs
suspensions and emulsions; Filling and packaging; evaluation of liquid orals
official in pharmacopoeia

B 3\\)‘/‘ -4,
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UNIT-II1 08 Hours
Capsules:

a. Hard gelatin capsules: Introduction, Production of hard gelatin capsule shells. size
of capsules, Filling, finishing and special techniques of formulation of hard gelatin
capsules, manufacturing defects. In process and final product quality control tests
for capsules.

b. Soft gelatin capsules: Nature of shell and capsule content, size of
capsules,importance of base adsorption and minim/gram factors, production, in
process and final product quality control tests. Packing, storage and stability testing
of soft gelatin capsules and their applications.

Pellets: Introduction, formulation requirements, pelletization process, equipments for
manufacture of pellets

UNIT-1V 10 Hours
Parenteral Products:

a. Definition, types, advantages and limitations. Preformulation factors and essential
requirements, vehicles, additives, importance of isotonicity

b. Production procedure, production facilities and controls,
aseptic processing

c. Formulation of injections, sterile powders, large volume parenterals and
lyophilized products.

d. Containers and closures selection, filling and sealing of ampoules, vials and infusion
fluids. Quality control tests of parenteral products.

Ophthalmic Preparations: Introduction, formulation considerations; formulation of eye
drops, eye ointments and eye lotions; methods of preparation; labeling, containers;
evaluation of ophthalmic preparations

UNIT-V 10 Hours

Cosmetics: Formulation and preparation of the following cosmetic preparations:
lipsticks, shampoos, cold cream and vanishing cream, tooth pastes, hair dyes and
sunscreens.

Pharmaceutical Aerosols: Definition, propellants, containers, valves, types of aerosol
systems; formulation and manufacture of aerosols; Evaluation of aerosols; Quality
control and stability studies.

Packaging Materials Science: Materials used for packaging of pharmaceutical products,
factors influencing choice of containers, legal and official requirements for containers,
stability aspects of packaging materials, quality control tests.

> JO/W N =
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BP 506 P. Industrial Pharmacyl (Practical)
4 Hours/week
Preformulation studies on paracetamol/asparin/or any other drug
Preparation and evaluation of Paracetamol tablets
Preparation and evaluation of Aspirin tablets

Coating of tablets- film coating of tables/granules

1
2
3
4
5. Preparation and evaluation of Tetracycline capsules
6. Preparation of Calcium Gluconate injection

7. Preparation of Ascorbic Acid injection

8. Qulaity control test of (as per IP) marketed tablets and capsules
9. Preparation of Eye drops/ and Eye ointments

10. Preparation of Creams (cold / vanishing cream)

11. Evaluation of Glass containers (as per IP)

Recommended Books: (Latest Editions)

1. Pharmaceutical dosage forms - Tablets, volume 1 -3 by H.A. Liberman, Leon Lachman
&J.B.Schwartz

2. Pharmaceutical dosage form - Parenteral medication vol- 1&2 by Liberman &
Lachman

3. Pharmaceutical dosage form disperse system VOL-1 by Liberman & Lachman
4. Modern Pharmaceutics by Gilbert S. Banker & C.T. Rhodes, 3rd Edition

5. Remington: The Science and Practice of Pharmacy, 20th edition Pharmaceutical
Science (RPS)

6. Theory and Practice of Industrial Pharmacy by Liberman & Lachman

7. Pharmaceutics- The science of dosage form design by M.E.Aulton, Churchill
livingstone, Latest edition

8. Tntroduction to Pharmaceutical Dosage Forms by H. C.Ansel, Lea &Febiger,
Philadelphia, 5"edition, 2005

9: Drug stability - Principles and practice by Cartensen & C.J. Rhodes, 3rd Edition,
Marcel Dekker Series, Vol 107

e A
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BP503.T. PHARMACOLOGY-II (Theory)
45 Hours

Scope: This subject is intended to impart the fundamental knowledge on various aspects
(classification, mechanism of action, therapeutic effects, clinical uses, side effects and
contraindications) of drugs acting on different systems of body and in addition,emphasis
on the basic concepts of bioassay.

Objectives: Upon completion of this course the student should be able to

1. Understand the mechanism of drug action and its relevance in the treatment of
different diseases

2. Demonstrate isolation of different organs/tissues from the laboratory animals by

simulated experiments

Demonstrate the various receptor actions using isolated tissue preparation

Appreciate correlation of pharmacology with related medical sciences

» v

Course Content:

UNIT-I 10hours
1. Pharmacology of drugs acting on cardio vascular system

a. Introduction to hemodynamic and electrophysiology of heart.

b. Drugs used in congestive heart failure

¢. Anti-hypertensive drugs.

d. Anti-anginal drugs.

e. Anti-arrhythmic drugs.

f. Anti-hyperlipidemic drugs.

UNIT-II 10hours
1. Pharmacology of drugs acting on cardio vascular system

a. Drug used in the therapy of shock.

b. Hematinics, coagulants and anticoagulants.

¢. Fibrinolytics and anti-platelet drugs

d. Plasma volume expanders
2. Pharmacology of drugs acting on urinary system

a. Diuretics

b. Anti-diuretics.

UNIT-III 10hours
3. Autocoids and related drugs
: a. Introduction to autacoids and classification

b. Histamine, 5-HT and their antagonists.

¢. Prostaglandins, Thromboxanes and Leukotrienes.

d. Angiotensin, Bradykinin and Substance 2

¢. Non-steroidal anti-inflammatory agents

f. Anti-gout drugs

g. Antirheumatic drugs

L # \\}\UP/'@W -
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UNIT-1V 08hours
5. Pharmacology of drugs acting on endocrine system

a. Basic concepts in endocrine pharmacology.

b. Anterior Pituitary hormones- analogues and their inhibitors.

c. Thyroid hormones- analogues and their inhibitors.

d. Hormones regulating plasma calcium level- Parathormone, Calcitonin and

Vitamin-D.
d. Insulin, Oral Hypoglycemic agents and glucagon.
e. ACTH and corticosteroids.

UNIT-V 07hours
S. Pharmacology of drugs acting on endocrine system
a. Androgens and Anabolic steroids.
b. Estrogens, progesterone and oral contraceptives.
¢. Drugs acting on the uterus.
6. Bioassay
a. Principles and applications of bioassay.
b.Types of bioassay
c. Bioassay of insulin, oxytocin, vasopressin, ACTH,d-tubocurarine,digitalis, histamine
and 5-HT

2 }k@}“ﬂ\;‘* &
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BP 507 P. PHARMACOLOGY-II (Practical)

4Hrs/Week

. Introduction to pharmacoie: O ko i e

. Effect of drugs on isolated frog heart.

Effect of drugs on blood pressure and heart rate of dog.

Study of diuretic activity of drugs using rats/mice.

. DRC of acetylcholine using frog rectus abdominis muscle.

Effect of physostigmine and atropine on DRC of acetylcholine using frog rectus

abdominis muscle and rat ileum respectively.

7. Bioassay of histamine using guinea pig ileum by matching method.

8. Bioassay of oxytocin using rat uterine horn by interpolation method.

9. Bioassay of serotonin using rat fundus strip by three point bioassay.

10. Bioassay of acetylcholine using rat ileum/colon by four point bioassay.

11. Determination of PA, value of prazosin using rat anococcygeus muscle (by
Schilds plot method).

12. Determination of PD; value using guinea pig ileum.

13. Effect of spasmogens and spasmolytics using rabbit jejunum.

14. Anti-inflammatory activity of drugs using carrageenan induced paw-edema
model.

15. Analgesic activity of drug using central and peripheral methods

AW

Recommended Books (Latest Editions)

1. RangH. P, Dale M. M., Ritter J. M., Flower R. J., Rang and Dale’s Pharmacology,
Churchil Livingstone Elsevier

2. Katzung B. G., Masters S. B., Trevor A. J., Basic and clinical pharmacology, Tata Mc

Graw-Hill.

Goodman and Gilman’s, The Pharmacological Basis of Therapeutics

Marry Anne K. K., Lloyd Yee Y., Brian K. A., Robbin L.C., Joseph G. B., Wayne A.

K., Bradley R.W., Applied Therapeutics, The Clinical use of Drugs, The Point

Lippincott Williams & Wilkins.

5. Mycek M.J, Gelnet S.B and Perper M.M. Lippincott’s Illustrated Reviews-
Pharmacology.

6. K.D.Tripathi. Essentials of Medical Pharmacology, , JAYPEE Brothers Medical

Publishers (P) Ltd, New Delhi.

Sharma H. L., Sharma K. K., Principles of Pharmacology, Paras medical publisher

Modern Pharmacology with clinical Applications, by Charles R.Craig& Robert.

9. Ghosh MN. Fundamentals of Experimental Pharmacology. Hilton & Company,
Kolkata. '

10. Kulkarni SK. Handbook of experimental pharmacology. Vallabh Prakashan.
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BP504 T. PHARMACOGNOSY AND PHYTOCHEMISTRY II (Theory)
45Hours
Scope: The main purpose of subject is to impart the students the knowledge of how the
secondary metabolites are produced in the crude drugs, how to isolate and identify and
produce them industrially. Also this subject involves the study of producing the plants and
phytochemicals through plant tissue culture, drug interactions and basic principles of
traditional system of medicine
Objectives: Upon completion of the course, the student shall be able
1. to know the modern extraction techniques, characterization and identification of the
herbal drugs and phytoconstituents
2. to understand the preparation and development of herbal formulation.
3. tounderstand the herbal drug interactions
4. to carryout isolation and identification of phytoconstituents

Course Content:
UNIT-1 7 Hours
Metabolic pathways in higher plants and their determination
a) Brief study of basic metabolic pathways and formation of different secondary metabolites
through these pathways- Shikimic acid pathway, Acetate pathways and Amino acid pathway.
b) Study of utilization of radioactive isotopes in the investigation of Biogenetic studies.

UNIT-II 14 Hours
General introduction, composition, chemistry & chemical classes, biosources, therapeutic
uses and commercial applications of following

secondary metabolites:

Alkaloids: Vinca, Rauwolfia, Belladonna, Opium,

Phenylpropanoids and Flavonoids: Li gnans, Tea, Ruta

Steroids, Cardiac Glycosides & Triterpenoids: Liquorice, Dioscorea, Digitalis
Volatile oils: Mentha, Clove, Cinnamon, Fennel, Coriander,

Tannins: Catechu, Pterocarpus

Resins: Benzoin, Guggul, Ginger, Asafoetida, Myrrh, Colophony

Glycosides: Senna, Aloes, Bitter Almond

Iridoids, Other terpenoids & Naphthaquinones: Gentian, Artemisia, taxus, carotenoids

UNIT-III 06 Hours
Isolation, Identification and Analysis of Phytoconstituents

a) Terpenoids: Menthol, Citral, Artemisin

b) Glycosides: Glycyrhetinic acid & Rutin

¢) Alkaloids: Atropine,Quinine,Reserpine,Caffeine
d) Resins: Podophyllotoxin, Curcumin

UNIT-IV 10 Hours
Industrial production, estimation and utilization of the following phytoconstituents:
Forskolin, Sennoside, Artemisinin, Diosgenin, Digoxin, Atropine, Podophyllotoxin, Caffeine,
Taxol, Vincristine and Vinblastine

UNIT V 8 Hours
Basics of Phytochemistry

Modern methods of extracfign, application of latest techniques like Spectroscopy,
chromatography and electraphoresis in the isolation, purification and identification of crude
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BP 508 P, PHARMACOGNOSY AND PHYTOCHEMISTRY II (Practical)
4 Hours/Week

1. Morphology, histology and powder characteristics & extraction & detection of:
Cinchona, Cinnamon, Senna, Clove, Ephedra, Fennel and Coriander

2. Exercise involving isolation & detection of active principles

a. Caffeine - from tea dust.

b. Diosgenin from Dioscorea

c. Atropine from Belladonna

d. Sennosides from Senna

Separation of sugars by Paper chromatography

TLC of herbal extract

Distillation of volatile oils and detection of phytoconstitutents by TLC

Analysis of crude drugs by chemical tests: (i) Asafoetida (ii) Benzoin (iii)

Colophony (iv) Aloes (v) Myrrh

o O Lo

Recommended Books: (Latest Editions)

1. W.C.Evans, Trease and Evans Pharmacognosy, 16t edition, W.B. Sounders & Co.,
London, 2009.

2. Mohammad Ali. Pharmacognosy and Phytochemistry, CBS Publishers &
Distribution, New Delhi.

3. Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (2007), 37w Edition,
Nirali Prakashan, New Delhi.

4. Herbal drug industry by R.D. Choudhary (1996), Ist Edn, Eastern Publisher, New
Delhi.

5. [Essentials of Pharmacognosy, Dr.SH.Ansari, IInd edition, Birla publications, New
Delhi, 2007

6. Herbal Cosmetics by H.Pande, Asia Pacific Business press, Inc, New Delhi.

7. A.N. Kalia, Textbook of Industrial Pharmacognosy, CBS Publishers, New Delhi,
2005.

8. R Endress, Plant cell Biotechnology, Springer-Verlag, Berlin, 1994.

9. Pharmacognosy & Pharmacobiotechnology. James Bobbers, Marilyn KS, VE Tylor.

10. The formulation and preparation of cosmetic, fragrances and flavours.

11. Remington’s Pharmaceutical sciences.

12. Text Book of Biotechnology by Vyas and Dixit.

13. Text Book of Biotechnology by R.C. Dubey.
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BP 508 P. PHARMACOGNOSY AND PHYTOCHEMISTRY II (Practical)
4 Hours/Week

- Morphology, histology and powder characteristics & extraction & detection of:

Cinchona, Cinnamon, Senna, Clove, Ephedra, Fennel and Coriander
Exercise involving isolation & detection of active principles

a. Caffeine - from tea dust.

b. Diosgenin from Dioscorea

c. Atropine from Belladonna

d. Sennosides from Senna

Separation of sugars by Paper chromatography

TLC of herbal extract

Distillation of volatile oils and detection of phytoconstitutents by TLC
Analysis of crude drugs by chemical tests: (1) Asafoetida (ii) Benzoin (iii)
Colophony (iv) Aloes (v) Myrrh

Recommended Books: (Latest Editions)

L.

2.

3

8.

9

W.C.Evans, Trease and Evans Pharmacognosy, 16 edition, W.B. Sounders & Co.,
London, 2009.

Mohammad Alj. Pharmacognosy and Phytochemistry, CBS Publishers &
Distribution, New Delhi.

Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (2007), 37 Edition,
Nirali Prakashan, New Delhi.

Herbal drug industry by R.D, Choudhary (1996), Ist Edn, Eastern Publisher, New
Delhi.

Essentials of Pharmacognosy, Dr. SH.Ansari, IInd edition, Birla publications, New
Delhi, 2007

Herbal Cosmetics by H.Pande, Asia Pacific Business press, Inc, New Delhi.

A.N. Kalia, Textbook of Industrial Pharmacognosy, CBS Publishers, New Delhi,
2005.

R Endress, Plant cell Biotechnology, Springer—Verlag, Berlin, 1994,
Pharmacognosy & Phannacobiotechnology. James Bobbers, Marilyn KS, VE Tylor.

10. The formulation and preparation of cosmetic, fragrances and flavours.
11. Remington’s Pharmaceutica] sciences.
12. Text Book of Biotechnology by Vyas and Dixit,

13. Text Book of Biotechnology by R.C. Dubey.
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BP 505 T. PHARMACEUTICAL JURISPRUDENCE (Theory)

45 Hours

Scope: This course is designed to impart basic knowledge on important
legislations related to the profession of pharmacy in India.

Objectives: Upon completion of the course, the student shall be able to understand:

1. The Pharmaceutical legislations and their implications in the development and
marketing of pharmaceuticals.

2. Various Indian pharmaceutical Acts and Laws

3. The regulatory authorities and agencies governing the manufacture and sale of
pharmaceuticals

4. The code of ethics during the pharmaceutical practice

Course Content:

UNIT-I 10 Hours

Drugs and Cosmetics Act, 1940 and its rules 1945:

Objectives, Definitions, Legal definitions of schedules to the Act and
Rules

Import of drugs — Classes of drugs and cosmetics prohibited from import, Import under
license or permit. Offences and penalties.

Manufacture of drugs — Prohibition of manufacture and sale of certain drugs,

Conditions for grant of license and conditions of license for manufacture of drugs,
Manufacture of drugs for test, examination and analysis, manufacture of new drug, loan
license and repacking license.

UNIT-II 10 Hours

Drugs and Cosmetics Act, 1940 and its rules 1945.
Detailed study of Schedule G, H, M, N, P,T,U, V, X, Y, Part XII B, Sch F & DMR (0A)

Sale of Drugs — Wholesale, Retail sale and Restricted license. Offences and penalties

Labeling & Packing of drugs- General labeling requirements and specimen labels for
drugs and cosmetics, List of permitted colors. Offences and penalties.

_Administration of the Act and Rules — Drugs Technical Advisory Board, Central drugs
Laboratory, Drugs Consultative Committee, Government drug analysts, Licensing
authorities, controlling authorities, Drugs Inspectors

UNIT-III 10 Hours

e Pharmacy Act —1948: Objectives, Definitions, Pharmacy Council of India; its
constitution and functions, Educat