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WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE E VENTS

1 1 2 3 4

2 5 6 7 8 9 10 11

3 12 13 14 15 16 17 18
MAKARA 
SANKRANTHI

4 19 20 21 22 23 24 25

5 26 27 28 29 30 31 REPUBLIC DAY Training the Trainer Program

5 1

6 2 3 4 5 6 7 8

7 9 10 11 12 13 14 15 COMMENCEMENT OF EVEN SEMESTER

8 16 17 18 19 20 21 22
MAHA 
SHIVARATHRI

Alumni Day

9 23 24 25 26 27 28 29 ATMEYA-2020

10 1 2 3 4 5 6 7

11 8 9 10 11 12 13 14
 International Wonmen's Day                                  

Personality Enhancement Training for 4th Sem 
Students

12 15 16 17 18 19 20 21 IA-1

13 22 23 24 25 26 27 28 UGADI First PTM 

14 29 30 31
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WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE EVENTS

14 1 2 3 4

15 5 6 7 8 9 10 11
MAHAVEERJAYAN
THI GOOD FRIDAY

ICRTST-2020                                                    

16 12 13 14 15 16 17 18
DR. AMBEDKAR 
JAYANTHI

IA Test II

17 19 20 21 22 23 24 25 ATMEYA

18 26 27 28 29 30
BASAVA 
JAYANTHI

Second PTM 

18 1 2 MAY DAY

19 3 4 5 6 7 8 9

20 10 11 12 13 14 15 16

21 17 18 19 20 21 22 23 IA Test III

22 24 25 26 27 28 29 30 IDUL FITR Lab Test Week 

23 31

23 1 2 3 4 5 6 Last Working Day 

24 7 8 9 10 11 12 13 Practical Examination Schedule

25 14 15 16 17 18 19 20
Commencement of Theory Examination, II Sem till 4th 
July 2020,  Higher Semesters  till 20th July 2020 
Graduation Day                                                    

26 21 22 23 24 25 26 27

27 28 29 30
Non Working 
Saturdays

The commencement of Odd Semester is from 27th July 
2020

Sd- 
Dr. L Basavaraj 

Principal* Attendance will be regulary sent to parents throu gh SMS
PTM dates for higher sem left to the descreption of  HoDs.

Academic Calendar (EVEN SEMESTER,  2019-20) 
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* Weekly Mentoring as per time table.
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COURSE MODULE OF THE COURSE TAUGHT FOR THE SESSION August– November 2019-20(ODD SEM) 

Course Syllabi with CO’s 

Faculty Member: Mr. Vinod Kumar P Academic Year: 2019-20 

Department: Electrical & Electronics Engineering 

Course Code Course Title Core/Elective Prerequisite 
Contact Hours Total Hrs/ 

Sessions L T P 
17EE51 
 

Management & 
Entrepreneurship  

Core  4 - - 50 

Objectives 

Course objectives: 
1. To introduce the field of management, task of the manager, importance of planning and types 

of planning, staff recruitment and selection process. 
2. To discuss the ways in which work is allocation, structure of organizations, modes of 

communication and importance of managerial control in business. 
3. To explain need of coordination between the manager and staff, the social responsibility of 

business and leadership. 
4. To explain the role and importance of the entrepreneur in economic development and the 

concepts of entrepreneurship. 
5. To explain various types of entrepreneurs and their functions, the myths of entrepreneurship 

and the factors required for capacity building for entrepreneurs 
6. To discuss the importance of Small Scale Industries and the related terms and problems 

involved. 
7. To discuss methods for generating new business ideas and business opportunities in India and 

the importance of business plan. 
8. To introduce the concepts of project management and discuss capitol building process. 
9. To explain project feasibility study and project appraisal and discuss project financing 
10.  To discuss about different institutions at state and central levels supporting business 

enterprises.  
 

Topics Covered as per Syllabus 
Module – 1 
Management: Definition, Importance - Nature and Characteristics of Management, Management Functions, Roles 
of Manager, Levels of Management, Managerial Skills, Management & Administration, Management as a Science, 
Art & Profession. 
Planning: Nature, Importance and Purpose Of Planning, Types of Plans, Steps in Planning, Limitations of Planning, 
Decision Making - Meaning, Types of Decisions- Steps in Decision making.                                              (10 Hours) 
Bloom’s Taxonomy Level L1 – Remembering, L2 – Understanding, L4 – Analysing  
Module-2 
Organizing and Staffing: Meaning, Nature and Characteristics of Organization - Process of Organization, 
Principles of Organization, Departmentalization, Committees -meaning, Types of Committees, Centralization Vs 
Decentralization of Authority and Responsibility, Span of Control (Definition only), Nature and Importance of 
Staffing, Process of Selection and Recruitment. 
Directing and Controlling: Meaning and Nature of Directing-Leadership Styles, Motivation Theories 
Communication - Meaning and Importance, Coordination- Meaning and Importance, Techniques of Coordination. 
Controlling - Meaning, Steps in controlling.                                                                                                  (10 Hours) 
Bloom’s Taxonomy Level L2 – Understanding, L3 – Applying, L4 – Analysing.  
Module-3 
Social Responsibilities of Business: Meaning of Social Responsibility, Social Responsibilities of Business towards 
Different Groups, Social Audit, Business Ethics and Corporate Governance. 
Entrepreneurship: Definition of Entrepreneur, Importance of Entrepreneurship, concepts of Entrepreneurship, 
Characteristics of successful Entrepreneur, Classification of Entrepreneurs, Intrapreneur - An Emerging Class, 
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Comparison between Entrepreneur and Intrapreneur, Myths of Entrepreneurship, Entrepreneurial Development 
models, Entrepreneurial development cycle, Problems faced by Entrepreneurs and capacity building for 
Entrepreneurship.                                                                                                                                            (10 Hours) 
Bloom’s Taxonomy Level L3 – Applying  
Module-4 
Modern Small Business Enterprises: Role of Small Scale Industries, Concepts and definitions of SSI Enterprises, 
Government policy and development of the Small Scale sector in India, Growth and Performance of Small Scale 
Industries in India, Sickness in SSI sector, Problems for Small Scale Industries, Impact of Globalization on SSI, 
Impact of WTO/GATT on SSIs, Ancillary Industry and Tiny Industry (Definition only). 
Institutional Support for Business Enterprises: Introduction, Policies & Schemes of Central–Level Institutions, 
State-Level Institutions.                                                                                                                                  (10 Hours)           
Bloom’s Taxonomy Level L3 – Applying  
Module-5 
Project Management: Meaning of Project, Project Objectives & Characteristics, Project Identification Meaning 
& Importance; Project Life Cycle, Project Scheduling, Capital Budgeting, Generating an Investment Project 
Proposal, Project Report-Need and Significance of Report, Contents, Formulation, 
Project Analysis-Market, Technical, Financial, Economic, Ecological, Project Evaluation and Selection, 
Project Financing, Project Implementation Phase, Human & Administrative aspects of Project 
Management, Prerequisites for Successful Project Implementation. New Control Techniques- PERT and CPM, Steps 
involved in developing the network, Uses and Limitations of PERT and CPM (10 Hours) 
Bloom’s Taxonomy Level L2 – Understanding, L3 – Applying, L4 – Analysing  
List of  Text Books 
1. Principles of Management - P. C. Tripathi, P. N. Reddy; Tata McGraw Hill, 4th Edition, 2010.. 
2. Entrepreneurship Development - Small Business Enterprises - Poornima M Charantimath – Pearson Education –
2006. 

List of Reference Books 

1. Dynamics of Entrepreneurial Development and Management, Vasant Desai, Himalaya Publishing House, 2007. 
2. Essentials of Management: An International, Innovation and Leadership perspective, Harold Koontz, Heinz 

Weihrich, McGraw Hill, 10thEdition 2016. 

List of URLs, Text Books, Notes, Multimedia Content, etc 

1. https://www.youtube.com/watch?v=0GyKxRYx1tQ 
2. https://www.youtube.com/watch?v=1EL3VCo98IE 
3. https://www.youtube.com/watch?v=hu3dpAPI1lE 
4. https://www.youtube.com/watch?v=DmSOAYE6Cd8 
5. https://www.youtube.com/watch?v=Xcsp0486olY 
6. https://www.youtube.com/watch?v=K-yVBDIKIb8 
7. https://www.youtube.com/watch?v=kobRqhI_TmM 

Course 
Outcomes 

 At the end of the course the Student will able to  

CO.1.    Apply the principles and concepts of management, planning for decision making. 
[M1][L2] 
CO.2.    Interpret the concepts of organizing, staffing, directing and controlling. [M2][L2] 
CO.3.    Interpret the concepts and characteristics of entrepreneur and business for capacity 
building and corporate Governance. [M3][L3] 
CO.4.    Extend the concepts of small-scale industries and receive institutional supports for 
industries. [M4] [L3] 
CO.5:    Apply the ideas in the development and execution of the project by considering Technical, 
Economical, Administrative and relevant aspects. [M5] [L4] 

Internal Assessment Marks: CIE: Internal Assessment Marks (30) + Assignment (10) 
Note: 30 marks (3 Session Tests are conducted during the semester and marks allotted based on average of all the 
sessions) 
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The Correlation of Course Outcomes (CO’s) and Program Outcomes (PO’s) 

Course 
Code: 

17EE51 
Title:  Management & 

Entrepreneurship 
Faculty Name: Mr. Vinod Kumar P 

List of 
Course 

Outcomes 

Program Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO-1 2 - - - - 2 - - - - - - 
CO-2 2 - - - - 2 - - - - - - 
CO-3 2 - - - - 2 - - - - - - 
CO-4 2 - - - - 2 - - - - - - 
CO-5 2 - - - - 2 - - - - 3 - 

Note:    3 = Strong Contribution     2 = Average Contribution         1 = Weak Contribution   - = No Contribution 

The Correlation of Course Outcomes (CO’s) and Program Specific Outcomes (PSO’s) 

Course 
Code: 17EE51 

Title:  Management & 
Entrepreneurship  

Faculty Name:  Mr. Vinod Kumar P 

List of 
Course 
Outcomes 

Program Specific Outcomes 

PSO1 PSO2 

CO-1 - 1 

CO-2 - 1 

CO-3 - 2 
CO-4 - 1 
CO-5 - 2 

Note:    3 = Strong Contribution     2 = Average Contribution         1 = Weak Contribution   -= No Contribution 
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Vision & Mission of ATME College of Engineering 
 
Vision 

 

Development of academically excellent, culturally vibrant, socially responsible and 

globally competent human resources. 

 
 
Mission 

 
� To keep pace with advancements in knowledge and make the students competitive 

and capable at the global level.
 

 

� To create an environment for the students to acquire the right physical, intellectual, 
emotional and moral foundations and shine as torchbearers of tomorrow's society.

  

� To strive to attain ever-higher benchmarks of educational excellence.
 

 
 

 

Vision & Mission of Department of Electrical & Electronics Engineering 

 

Vision of the department 
 

To create Electrical and Electronics Engineers who excel to be technically competent and fulfill 

the cultural and social aspirations of the society. 

 
Mission of the Department 

 

• To provide knowledge to students that builds a strong foundation in the basic principles of 

electrical engineering, problem solving abilities, analytical skills, soft skills and 

communication skills for their overall development. 
 
• To offer outcome based technical education. 

 
• To encourage faculty in training & development and to offer consultancy through research 

& industry interaction. 



 
PROGRAMME EDUCATIONAL OBJECTIVES AND PROGRAMME 

OUTCOMES 

 

 

PROGRAMME OUTCOMES:  
 

 

Engineering Graduates will be able to: 
 
PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 
problems. 
 
PO2. Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of mathematics, 
natural sciences, and engineering sciences. 

 
PO3. Design/development of solutions: Design solutions for complex engineering problems 
and design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

 
PO4. Conduct investigations of complex problems: Use research-based knowledge and 
research methods including design of EXPERIMENTs, analysis and interpretation of data, and 
synthesis of the information to provide valid conclusions. 
 
PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex engineering 
activities with an understanding of the limitations. 
 
PO6. The engineer and society: Apply reasoning informed by the contextual knowledge to 
assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice. 

 
PO7. Environment and sustainability: Understand the impact of the professional engineering 
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 
for sustainable development. 

 
PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 
norms of the engineering practice. 

 
PO9. Individual and team work: Function effectively as an individual, and as a member or 
leader in diverse teams, and in multidisciplinary settings. 



 
PO10. Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

 
PO11. Project management and finance: Demonstrate knowledge and understanding of the 
engineering and management principles and apply these to one’s own work, as a member and 
leader in a team, to manage projects and in multidisciplinary environments. 

 
PO12. Life-long learning: Recognize the need for, and have the preparation and ability to 
engage in independent and life-long learning in the broadest context of technological change. 
 
 
 
Program Specific Outcomes (PSOs) 
 
At the end of graduation the student will be able, 
 

  

 

  

 
 

 

 
 

 

 

Program Educational Objectives (PEOs) 
 
 

 
PEO1: To produce Electrical and Electronics Engineers who will exhibit the technical and 
managerial skills with professional ethics for the societal progress. 

 
PEO2: To make students continuously acquire, enhance their technical and socio-economic 
skills and also to be globally competent. 

 
PEO3: To impart the experience of research and development to students so that they 
develop abilities in offering solutions to relevant diverse career path. 

 
PEO4: To produce quality engineers with a team leading capabilities, also show good 
coordination to contribute towards real time application of projects. 

PSO1: Apply the concepts of Electrical & Electronics Engineering to evaluate the performance of 
power systems and also to control industrial drives using power electronics.

PSO2: Demonstrate the concepts of process control for Industrial Automation, design models for 
environmental and social concerns and also exhibit continuous self- learning. 
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MODULE  
 

 
 
 
 
 

 

1 
 

Unit 1 

 

 
 
 

MANAGEMENT  
 

 
 
 
 

Learning Objectives : 
 

❒ To introduce the concept and definitions of management.    
    

❒ Present the characteristics of management.    
    

❒ Understand the functions of management.    
    

❒ Understand the functional areas of management.    
    

❒ Distinguish administration and management.    
    

❒ Introduce the role of management.    
    

❒ Present the levels of management.    
    

❒ Trace the development of management thought.     
 
 

1.1 MEANING  
 

Giving precise definition of management is not so simple because the term management 
is used in a variety of ways. Being a new discipline it has drawn concepts and principles 
from a number of disciplines such as Sociology, Economics, Psychology, Statistics, 

 
Anthropology and so on. The contributors from each of these groups have viewed 
management differently. For example economists have treated management as ‘a factor 
of production’; Sociologists treated it as ‘a group of persons’. Hence, taking all these  
view points, it becomes difficult to define management in a comprehensive way and no 
definition of management has been universally accepted. Many definitions were given by 

 
various contributors; one popular definition is given by Mary Parker Follet. According to 
Follet management is ‘the art of getting things done through people’. This definition 

 
clearly distinguishes between manager and other personnel of the organization. A manager 
is a person who contributes to the organization’s goal indirectly by directing the 
efforts of others, not by performing the task by him. A person who is not a manager  
makes his contribution to the organization’s goal directly by performing the tasks by  
himself. Some times a person may play both roles simultaneously. For example, a sales 
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manager plays managerial role by directing the sales force to meet the organization’s goal 
 

and plays non-managerial role by contacting an important customer and negotiating deal 
with him. The principal of an institution plays the role of manager by directing the heads 
of the departments and plays non-managerial role by teaching a subject. There are two 
weaknesses of this definition. The first weakness is that the definition states that 
management is an art. Art deals with application of knowledge. But management is not 
merely application of knowledge. It also involves acquisition of knowledge i.e., Science. 
Managing using intuition or thumb rule is not correct management. The second weakness 
of this definition is that it does not explain the various functions of management. 

 

A better definition is given by George R Terry who defines management as “a 
 

process consisting of planning, organizing, actuating and controlling performed to determine 
and accomplish the objectives by the use of people and resources”. According  
to him, management is a process-a systematic way of doing thing using four managerial 
functions namely planning, organizing, actuating and controlling. ‘Planning’ means 
thinking of the manager’s action in advance. The actions of the managers are based on logic, 
plan or some method rather than hunch. ‘Organizing’ means coordinating machines, 
materials and human resources of the organization. ‘Actuating’ means motivating, 
directing the subordinates. ‘Controlling’ means that manager must ensure that 

 
there is no deviations from plans. This definition also indicates that managers use people, 
materials and other resources to accomplish the organizations objectives. The objectives 
may vary with each organization. For example the objective of a technical or 
management institute might be to provide quality education according to the needs of the 
industry. The objective of a hospital might be to provide medical care to the community 
at reasonable price. Whatever may be the objectives of the organization management is a 
process by which the objectives are achieved. 

 

From the view point of economics, sociology, psychology, statistics and anthropology 
management has different meanings. There are four views of management: 

 
(1) Management is a process.  
(2) Management is a discipline.  
(3) Management is a human activity.  
(4) Management is a career. 

 
Management is a process: A process is defined as systematic method of handling activities. 

Often we hear the statements “that company is well managed” or “the company is miss-
managed”. These statements imply that management is some type of work or set 

 
of activities, these activities sometimes performed quite well and some times not so well. 
These statements imply that management is a process involving certain functions and 
activities that managers perform. 
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Management is a discipline: Discipline refers to the field of study having well  
defined concepts and principles. Classifying management as discipline implies that it is 
an accumulated body of knowledge that can be learnt. Thus, management is a subject 
with principles and concepts. The purpose of studying management is to learn how to 
apply these principles and concepts at right circumstances at the right time to produce 
desired result. 

 
Management is a human activity: If you say that “the restaurant has an entirely new 

management” or “He is the best manager I have worked for”, you are referring to the 
people who guide, direct and thus manage organizations. The word ‘management’ used 

 
here refers to the people who engage in the process of management. Managers are 
responsible for seeing that work gets done in organization. 

 
Management is a career: Today management is developed as a career focused on 

specialization. Marketing management, finance management, personal management, 
Industrial management, production management, quality management are some of the 
specializations in management. Specialists are appointed at various positions of the 
organizational hierarchy. Hence, management is career.  

According to Ralph C Devis, “Management is the executive leadership anywhere”.  
According to William Spriegal, “Management is that function of an enterprise which 

 
concerns itself with the direction and control of various activities to attain business 

activities”.   
Ross Moore states “Management means decision-making”.   
According to Donald J Clough, “Management is the art and science of decision-

making and leadership”.  
Joseph L Massie defines as “Management is the process by which a cooperative 

group directs actions towards common goals”.  
According to F.W. Taylor, “Management is the art of knowing what you want to 

do and then seeing that it is done in the best and cheapest way”.  
John F Mee states “Management is the art of securing maximum results with  

minimum efforts so as to secure maximum prosperity for employer and employee and 

give the public the best possible service”.  
According to Koontz and O’Donnel, “Management is the direction and main-

tenance of an internal environment in an enterprise where individuals working in 
 

groups can perform efficiently and effectively towards the attainment of group 
goals”. It is the art of getting the work done through and with people in formally  
organized groups.  

 
 
 

Learning Activity 1.1: List the Managerial and Non-managerial activities of your Principal and Head of 
the department.  
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1.2 CHARACTERISTICS OF MANAGEMENT  
 

The critical analysis of the above definitions, the following characteristics 
of management evolve. 

 
(1) Management is a continuous process: The process of management consists of 

planning, organizing, directing and controlling the resources to ensure that resources are 
used to the best advantages of the organization. A single function alone cannot produce 
the desired results. Management involves continuous planning, organizing, directing and 
controlling.  

(2) Management is an art as well as science: Management is an art in the sense of 
possessing managing skill by a person. Management is science because certain principles, 
laws are developed which are applicable in place where group activities are coordinated. 
This will be discussed in detail later in this chapter. 

 
(3) Management aims at achieving predetermined objectives: All organizations 

have objectives that are laid down. Every managerial activity results in achievement of 
these predetermined objectives. 

 
(4) Management is a factor of production: An enterprise produce goods or services 

using resources like land, labour, capital, machines etc. These resources themselves 
cannot realize the organizations goals. The goals are achieved when these are effectively 
coordinated by the entrepreneur. In case of small enterprises an individual can do such 
type of job where as in large enterprises the coordination job is done by management. 
Therefore, management is a factor of production. 

 
(5) Management is decision-making: Decision-making is selecting the best among 

alternative courses. Decision-making is an important function of a manager. Whatever a 
manager does, he does it by making decisions. The success or failure of an organization 
depends upon the quality of decision. A manager must make a right decision at right 
time. 

 
(6) Universal application: The principles and concepts of management are 

applicable to every type of industry. The practice of management is different from one 
organization to another according to their nature. 

 
(7) Management is needed at all levels: The functions of management are common 

to all levels of organization. The functions of planning, organizing, directing, controlling, 
decision-making are performed by top level as well as lower level supervisors. 

 
(8) Management aims at maximum profit: The resources are properly utilized to 

maximize profit. Maximizing the profit is the economic function of a manager. 
 

(9) Dynamic: Management is not static. Over a period of time new principles, 
concepts and techniques are developed and adopted by management. Management is 
changed accordingly to the social change. 

 
(10) Management as a career: Today management is developed as a career focused 

on specialization. Marketing management, finance management, personal management, 
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industrial management, production management, quality management are some of the 
specializations in management. Specialists are appointed at various positions of the 
organizational hierarchy. Hence management is career. 

 
(11) Management is a profession: Management is a profession because it possesses 

the qualities of a profession. The knowledge is imported and transferred. The established 
principles of management are applied in practice. This is discussed in detail later in this 
chapter.  

(12) Management is a discipline: Discipline refers to the field of study having well 
defined concepts and principles. Classifying management as disciplines implies that it is 
an accumulated body of knowledge that can be learnt. Thus, management is a subject 
with principles and concepts. The purpose of studying management is to learn how to 
apply these principles and concepts at right circumstances, at the right time to produce 
desired result. 

 

 

1.3 NATURE OF MANAGEMENT  
 

The principles, concepts and techniques of management have changed over the period of 
time. Various contributions to the field of management have changed its nature. The 
nature of management can be described as follows: 

 
(1) Multidisciplinary: Management is multidisciplinary. It draws freely ideas and 

concepts from the disciplines like economics, sociology, psychology, statistics, 
operations research etc. Management integrates the ideas taken from various disciplines 
and presents newer concepts which can be put into practice. The integration of these 
ideas is the major contribution of management. 

 
(2) Dynamic nature of principles: A principle is truth which establishes cause and 

effect relationships of a function. Principles are developed by integration of ideas from 
various disciplines supported by practical evidence. These principles are flexible and 
change with the environment in which organization works. Continuous researches are 
being carried on to establish new principles; many older principles are changed by new 
principles. There is nothing permanent in management. 

 
(3) Relative not absolute principles: Management principles are relative and not 

absolute. They must be applied according to the need of the organization. Each 
organization is different from other. The principles of management should be applied in 
the light of prevailing conditions.  

(4) Management – science or art: There is controversy whether management is 
science or art. Earlier management was regarded as art but now it is both science and art. 
This aspect has been discussed in detail in this chapter. 

 
(5) Universality of management: Management is universal phenomena. Though 

universal yet management principles are not universally applicable but are to be modified 
according to the needs of the situation. 
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1.4 MANAGEMENT FUNCTIONS OR THE PROCESS OF MANAGEMENT  
 

A function is a group of similar activities. There is divergence of view on “What 

functions are undertaken by managers in organizations?” Some management experts 
 

classify these functions into four types and others classify into five types and some others 
classify them as seven items. The Table 1.1 presents the management functions identified 
by various writers. The Table 1.2 gives the combined list of management functions. 

 
 

Table 1.1: Management functions 
 

 Write rs Management Functions 
   

1 Henry Fayol Planning, organizing, commending, coordinating, controlling 
   

2 Luther Gulick Planning, organizing, staffing, directing, coordinating, reporting 
  and budgeting (POSDCORB) 
   

3 Lyndall Urwick Planning, organizing, commanding, coordinating, communi- 
  cating, forecasting, and investigating. 
   

4 E.F.L. Brech Planning, organizing, motivating, coordinating, controlling 
   

5 Koontz and O’Donnell  Planning, organizing, staffing, directing (leading), controlling. 
   

 
Table 1.2: Combined list of management functions 

 

Planning Directing Controlling 
   

Formulating purpose Leading Investigating 
   

Decision making Motivating Evaluating 
   

Innovating Commanding Coordinating 
   

Organizing Activating Representing 
   

Staffing Securing Efforts Administration 
   

Appraising Communicating  
   

 
The list of management functions is too long. However it can be shortened by 

combining some functions into one. For example, leading, motivating, communicating 
and commanding may be combined into a single function namely directing. 

 
For our purpose we shall designate the following five as the functions of the manager. 

In addition we briefly refer to “Innovation and representation as two additional  
managerial functions considered important by Earnest Dale. 

 
(1) Planning: Planning is the primary function of management. It is looking ahead 

and preparing for the future. It determines in advance what should be done. It is 
conscious determination of future course of action. This involves determining why to 
take action? What action? How to take action? When to take action? Planning involves 
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determination of specific objectives, programs, setting policies, strategies, rules and 
procedures and preparing budgets. Planning is a function which is performed by 
managers at all levels – top, middle and supervisory. Plans made by top management for  
the organization as a whole may cover periods as long as five to ten years, whereas plans 
made by low level managers cover much shorter periods. This “Planning” is 
discussed in detailed in Chapter–2.  

(2) Organizing: Organizing is the distribution of work in group-wise or section-wise 
for effective performance. Once the managers have established objectives and developed 
plans to achieve them, they must design and develop a human organization that will be 
able to carry out those plans successfully. Organizing involves dividing work into 
convenient tasks or duties, grouping of such duties in the form of positions, grouping of 
various positions into departments and sections, assigning duties to individual positions  
and delegating authority to each position so that the work is carried out as planned. 

According to Koonz O’Donnel, “Organization consists of conscious coordination 
of people towards a desired goal”. One has to note that different objectives require 

 
different kinds of organization to achieve them. For example, an organization for 
scientific research will have to be very different from one manufacturing automobiles. 

 
(3) Staffing: Staffing involves managing various positions of the organizational 

structure. It involves selecting and placing the right person at the right position. Staffing 
includes identifying the gap between manpower required and available, identifying the 
sources from where people will be selected, selecting people, training them, fixing the 
financial compensation and appraising them periodically. The success of the organization 
depends upon the successful performance of staffing function. 

 
(4) Directing: Planning, organizing and staffing functions are concerned with the 

preliminary work for the achievement of organizational objectives. The actual 
 

performance of the task starts with the function of direction. This function can be called by 
various names namely “leading”, “directing”, “motiv ating”, “activating” and so on. 
Directing involves these sub functions: 

 
(a) Communicating: It is the process of passing information from one person to 

another.  
(b) Leading: It is a process by which a manager guides and influences the work of 

his subordinates. 
 

(c) Motivating: It is arousing desire in the minds of workers to give their best to the 
enterprise. 

 
(5) Controlling: Planning, organizing, staffing and directing are required to realize 

organizational objectives. To ensure that the achieved objectives confirm to the pre-
planned objectives control function is necessary. Control is the process of checking to 
determine whether or not proper progress is being made towards the objectives and goals 
and acting if necessary to correct any deviations. Control involves three elements: 
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(a) Establishing standards of performance. 

 
(b) Measuring current performance and comparing it against the established 

standard.  
(c) Taking action to correct any performance that does not meet those standards.  

 
(6) Innovation: Innovation means creating new ideas which may be either results in 

the development of new products or finding new uses for the old ones. A manager who 
invents new products is an innovator. A salesman who persuades Eskimos to purchase 
refrigerator is an innovator. One has to note that innovation is not a separate function but 
a part of planning. 

 
(7) Representation: A manager has to spend a part of his time in representing his 

organization before various groups which have some stake in the organization. A 
manager has to be act as representative of a company. He has dealings with customers, 
suppliers, government officials, banks, trade unions and the like. It is the duty of every 
manager to have good relationship with others.  

 
Learning Activity 1.2: Visit your bank and identify various functions performed by the bank manager.  

 
1.5 FUNCTIONAL AREAS OF MANAGEMENT  

 
Management process involves several functions. A distinction should be maintained 
between management functions (planning, organizing, staffing, directing and controlling) 
and the organizational functions (productions, finance etc.) Organizational functions 
differ from organization to organization depending upon their nature while management 
functions are common to all. A manager may be put either in production or finance or 
marketing, he performs all the managerial functions. These organization functions are 
called functional areas of management. There are four functional areas of management 
namely production, finance, marketing and finance and personnel. Each functional area 
may have a number of sub-activities. 

 
Production: This is generally put under production manager and he is responsible for 

all production related activities.  
This area has a number of activities, few of them are given below: 

 
(1) Purchasing: Which is related with the purchase of various materials required by 

the organization. Purchasing involves procuring right quantity of materials at the 
right quality, at the right time and at the right price from the right supplier. 

 
(2) Materials management: This involves storing of materials, issue of materials to 

various departments. 
 

(3) Research and Development: It deals with improving the existing products and 
process and developing new products and process. 
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Marketing: This area involves the distribution of organizations’ products to the 
buyers. The sub-activities are: 

(1) Advertising: Involves giving information about products to buyers. 
 

(2) Marketing research: It is related with the systematic collection, analysis of data 
relating to the marketing of goods and services. 

 
(3) Sales management: It involves management efforts directed towards movement 

of products and services from producers to consumers. 
 

Finance and accounting: It deals with intelligent investment of financial 
resources and record-keeping of various transactions. The various sub-functions are  

(1) Financial Accounting: Deals with record keeping of various transactions. 
 

(2) Management Accounting: Deals with analysis and interpretation of financial 
records so that management can take certain decision. 

 
(3) Costing: It deals with recording of costs, their classification and analysis for cost 

control. 
 

(4) Investment Management: Takes care of how financial resources can be invested 
in various alternatives to maximize returns. 

 
(5) Taxation: Deals with various direct and indirect taxes to be paid by the 

organization. 
 

Personnel: It deals with the management of human resources with the following sub-
activities: 

 
(1) Recruitment and Selection: It deals with recruitment and selection of 

employees. 
 

(2) Training and Development: It deals with training of employees and making 
them more efficient. 

 
(3) Wage and Salary Administration: Deals with fixing of salaries, job evaluation, 

promotion, incentives etc.  
(4) Industrial Relations: Deals with maintenance of good employee relations.  

1.6 MANAGEMENT: A SCIENCE OR ART?  
 

There is great controversy whether management is science or art. It is an art in the sense 
of possessing of managing skill by a person. It is a science also because of developing 
principles or laws which are applicable in a place where a group of activities are 
coordinated. In fact management is both science and art as it clear from the following 
discussion. 

 
Management as science: Science is a systematized body of knowledge. We call a 

discipline scientific if its 
 

(1) Methods of inquiry are systematic and empirical.  
(2) Information can be ordered and analyzed; and  
(3) Results are cumulative and communicable. 
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‘Systematic’  means,  being  orderly  and  unbiased.  Moreover,  enquiry  must  be 
 

empirical and not merely an armchair speculation. Scientific information collected in the 
raw form is finally ordered and analyzed with statistical tools. It is communicable which 
permits repetition of study. When study is replicated then the second try produces the 
results similar to the original. Science is also cumulative in that what is discovered is 
added to that which has been found before. We build upon the base that has been left by 
others. 

 
Science denotes two types of systematic knowledge; natural or exact and behavioural 

or inexact. In exact or natural science (such as physics and chemistry) we can study the 
effect of any one of many factors affecting a phenomenon. For example, we can study in 
the laboratory, the effect of heat on density by holding other factors (like humidity, 
pressure etc.) constant, whereas in behavioural or in exact science it is not possible. In 
management we have to study man and number of factors affecting him. For example, we 
cannot study the effect of monetary incentives on workers productivity, because in 
addition to monetary incentives other inseparable factors like leadership styles, workers 
need hierarchy and leadership styles will also have simultaneous effect on productivity. 
At the most we may get only rough idea of the relationship between monetary incentives 
and productivity. Therefore, management is in the category of behavioural science. 

 
Management is an art: Management is the art of getting things done through others 

in dynamic situations. A manager has to coordinate various resources against several 
constraints to achieve predetermined objectives in the most efficient manner. Manager 
has to constantly analyze the existing situation, determine objectives, seek alternatives, 
implement, and control and make decision. The theoretical lessons on principles, 
concepts and techniques learnt by a manager in classroom is not enough to get the aimed 
results unless he possess the skill (or art) of applying such principles to the problems. The 
knowledge has to be applied and practised. It is like the art of musician or painter who 
achieves the desired results with his own skill which comes by practice. A comparison 
between science and art is given in table 1.3. 

 
 

Table 1.3: Comparison between science and art 
 

Sc ie nc e Art 
  

Advances by knowledge Advances by policies 
  

Process Feels 
  

Predicts Guesses 
  

Defines Describes 
  

Measures Opines 
  

Impresses Expresses 
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Management uses both scientific knowledge and art in managing an organization. As 
the science of management increases so should the art of management. A balance 
between the two is needed.  
1.7 MANAGEMENT: A PROFESSION  

 
According to McFarland, “Profession” possesses the following characteristics: 

 
(1) Existence of an organized knowledge.  
(2) Formalized method of acquiring training and expertise.  
(3) Existence of professional association.  
(4) Existence of an ethical code to regulate the behaviour.  
(5) Charging of fees based on service with due regard to social interest. 

 
Management does not possess all the above characteristics of profession. 

Management has no fixed norms for managerial behaviour. There is no uniform code of 
conduct or licensing of managers. There are no restrictions to individuals to possess an 
academic degree. Unlike medical or legal professionals, a manager need not possess an 

 
academic degree. In the light of absence of these characteristics, management cannot be 
called as profession. However, ‘professionalization’ of management started and it is  
essential nowadays to acquire some professional knowledge or training. In this regard 
government of India has started six national institutes of management and a number of 
universities and institutions are offering MBA programmes.  
1.8 MANAGEMENT AND ADMINISTRATION  

 
The term administration and management are used synonymously. Some writers urge that 
running of a business requires skills, which is known as management and functioning of 
government departments and non-profit institutions requiring skill is known as 
administration. Various views expressed by thinkers of management led to the emergence 
of there approaches: 

 

(1) Administration is above management.  
(2) Administration is a part of management.  
(3) Management and administration are same. 

 
According to classical thinkers, Administration is above management so far as different 

in the organization are concerned. According to Spreigal, “Administration is   
that phase of business enterprise that concerns itself with the overall determination of 
institutional objectives and the policies necessary to be followed in achieving those 

 
objectives. Management on the other hand is an executive function which is primarily concerned 
with carrying of broad policies laid down by the administration”. This implies   
that administration deals with establishing objectives and policies and is done by the top 
level whereas management is the execution of these policies by the middle and lower 
organizational level. Table 1.4 shows the distinction between administration and 
management. 
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Table: 1.4: Differences between administration and management 
 

Bas is of difference Adminis tration Management 
   

1. Level of organization Top Level Middle and Lower Level 
   

2. Major focus Policies formulation and objective Policies execution for 
 determination objectives achievements 
   

3. Nature of function Determinative Executive 
   

4. Scope of functions Broad & Conceptual Narrow & Operational 
   

5. Factors affecting decision Mostly external Mostly internal 
   

6. Employer – Employee relation Entrepreneurs & Owners Employee 
   

7. Qualities required Administrative Technical 
   

 
E. El. Brech urges that administration is a part of management. According to Brech, 

“Management is a generic name for the total process of executive control in industry or  
commerce. It is a social process entailing responsibility for the effective and economical 
planning and regulation of the operation of an enterprise in the fulfilment of a given 
purpose or risk. Administration is that part of management which is concerned with the 
installation and carrying out of procedures by which it is laid down and communicated, 
and the process of activities regulated and checked against plans. According to this view, 
administration become a subordinate function to overall management function. 
According to the third approach which is the most popular and practical one, 
management and administration are same. Both involve the same functions, principles 
and objectives. The term administrator found its origin in bureaucratic structure of 
government or in regulation of some laws. The government often uses the terms 
administrator who is supposed to execute broad policies laid down by government. 

 
 
 

The basic point of controversy between management and administration lies in forms 
of coverage of activities. The content of policy formulation is higher at higher levels; it is 
lower at lower levels, while executive is more at lower levels and lower at higher levels. 
Hence, it becomes unimportant whether policy formulation function is known as 
administration or management. 

 
1.9 ROLE OF MANAGEMENT  

 
A manager performs planning, organizing, directing and controlling to achieve the 
organizational objectives. It has been questioned whether these functions provide an 
adequate description of the management process. As against these management functions 
Henry Mintzberg has defined the role of managers to identify what managers do in the 
organizations. Mintzberg has identified ten roles of manager which are classified into 
three broad categories as shown in fig. 1.1. 
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     Roles of Manager     
 

            

           
 

           
 

  Interpersonal Roles  Information Roles  Decisional Roles  
 

         

  Figurehead  Monitor  Entrepreneur  
 

  Leader  Disseminator  Disturbance handler  
 

  Liaison  Spokesperson  Resource Allocator  
 

        

Negotiator 
 

 

         
 

           
 

 
Fig. 1.1: Roles of manager 

 
Interpersonal role: This role is concerned with his interacting with people both 

organizational members and outsiders. There are three types of interpersonal roles: 
 

(1) Figure head role: In this role manager has to perform duties of ceremonial 
nature such as attending social functions of employees, taking an important 
customer to lunch and so on.  

(2) Leader role: Manager’s leader role involves leading the subordinates 
motivating and encouraging them. 

 
(3) Liaison: In liaison role manager serves as a connecting link between his 

organization and outsiders. Managers must cultivate contacts outside his vertical 
chain to collect information useful for his organization. 

 
Information roles: It involves communication. There are three types of infor-

mational roles: 

 

(1) Monitor: In his monitoring role, manager continuously collects information 
about all the factors which affects his activities. Such factors may be within or 
outside organization. 

 
(2) Disseminator: In the disseminator role, manager possesses some of his 

privileged information to his subordinates who otherwise not be in a position to 
collect it. 

 
(3) Spokesperson: As a spokesperson manager represents his organization while 

interacting with outsiders like customers, suppliers, financers, government and 
other agencies of the society. 

 
Decisional roles: Decisional role involves choosing most appropriate alternative 

among all so that organizational objectives are achieved in an efficient manner. In his 
decisional role manager perform four roles: 

 
1. Entrepreneur: As an entrepreneur, a manager assumes certain risks in terms of 

outcome of an action. A manager constantly looks out for new ideas and seeks to 
improve his unit by adopting it to dynamic environment. 
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2. Disturbance handler: In this role manager works like a fire-fighter manager 
contains forces and events which disturb normal functioning of his organization. 
The forces and events may be employee complaints and grievances, strikes, 
shortage of raw materials etc. 

 
3. Negotiator: In his role of negotiator, manager negotiates with various groups in 

the organization. Such groups are employees, shareholders and other outside 
agencies.  

 

Readers are advised to note that management functions and roles do not exist 
opposite to each other but these are two ways of interpreting what managers do. All these 
roles can be integrated with earlier classification of management which is presented in 
fig. 1.2.  

 
 

Planning 
 

Interpersonal Role 

 
Organizing 

 
 

Informational Role 
Staffing 

 
 
 

Directing 
 
 

Decisional Role  
Controlling 

 
Fig. 1.2: Functions and roles of manager 

 
In planning a manager performs informational and decisional role as he has to collect 

information on the basis in which he makes decisions. Similarly in performing other 
functions some or the other roles are performed by manager.  

 
Learning Activity 1.3: Visit an industry, identify and analyze various roles of the manager.  

 

 

1.10 LEVELS OF MANAGEMENT  
 

People in an organization are arranged in an hierarchy and they all have the relationship 
of superior-subordinates. Every manager in an organization performs all five 
management functions. The relative importance of these functions varies along the 
managerial levels. There may be as many levels in the organization as the number of 
superiors in a line of command. Some of these levels are merged into one on the basis 
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of nature of functions performed and authority enjoyed. E.F.L. Brech has classified 
management levels into three categories – Top Management, Middle Management and 
Supervisory/Lower Level as shown in fig 1.3.  

 
 

 Board of Directors, Chairman, Chief Executive 
Top  

Middle Department Heads, Divisional Heads, Section Heads 

Lower Senior Supervisor, Front Line Supervisors 
 
 

Fig. 1.3: Levels of management 
 

Top management of an organization consists board of directors, chairman and chief 
executive officer. Top level management determines goals and objectives. It performs 
overall planning, organizing, staffing, directing and controlling. It integrates organization 
with environment, balances the interest groups and is responsible for overall results. 
Middle management stands between top management and supervisory management level. 
Middle level management establishes programs for department and carries out functions 
for achieving specific goals. The other functions of middle level management are training 
and development of employees, integrating various parts of the department. Supervisory 
management is concerned with efficiency in using resources of the organization. A 
supervisor is an executor of policies and procedures making a series of decisions with 
well-defined and specified premises.  

 

 
Learning Activity 1.4: Identify various levels of management of your institution.  

 

 

1.11 EVOLUTION OF MANAGEMENT  
 

Management in one or other form has existed in every hook and corner of the world service 
the down of civilization. Although the 20

th
 century is marked in history as an ‘Era of 

scientific management’, yet it does not mean that management was totally absent in  
yester years. 1700 to 1800 highlights the industrial revolution and the factory system 
highlights the industrial revolution and the factory system highlighted the importance of 
direction as a managerial function. Several economists during this period explained the 
concept of management. For example, Adam Smith explained the concept of division of 
labour, Jacques Turgot explained the importance of direction and control, and Baptiste 
explained the importance of planning. But management is emerged as a separate 

discipline in the second half of 19
th

 century with the introduction of Joint Stock 
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Company. This form of enterprises separated management of business from their 
ownership and gave rise to labour inefficiency and inadequate systems of wage 
payments. In search of solution to this problem, people began to recognize management 
as a separate field of study. During 20

th
 century, Management has become more 

scientific discipline with standard principles and practices. The evaluation of 
management thought during this period can be classified into two parts namely  

(1) Early management approaches represented by Taylor’s scientific management,  
Foyal’s administrative management and human relations movement. 

 
(2) Modern management approaches, represented by behavioural approach, 

quantitative/management science approach, systems approach and contingency 
approach. 

 
Early Management Approaches 

 
Taylor’s Scientific Management 

 
F.W. Taylor started his career as an apprentice in a steel company in USA and finally 
became Chief Engineer. Taylor along with his associates made the first systematic study 
in management. He launched a new movement in 1910 which is known as scientific 
management. Taylor is known as father of scientific management and has laid down the 
following principles of scientific management. 

 
(1) Separation of planning and doing: In the pre-Taylor era, a worker himself used 

to decide or plan how he had to do his work and what machines and equipments 
would be required to perform the work. But Taylor separated the two functions 
of planning and doing, he emphasized that planning should be entrusted to 
specialists.  

(2) Functional foremanship: Taylor introduced functional foremanship for 
supervision and direction. Under eight-boss-scheme of functional foremanship, 
four persons: (i) route clerk, (ii) instruction card clerk, (iii) time and cost clerk 
and (iv) disciplinarian are related with planning function, and the remaining 
four: (vi) speed boss, (vii) inspector, (viii) maintenance foreman, and (ix) gang-
boss are concerned with operating function.  

(3) Elements of scientific management: The main elements of scientific manage-
ment are:  
(a) Work study involving work important and work measurement using 

method and time study. 
 

(b) Standardization of tools and equipments for workmen and improving 
working conditions. 

 
(c) Scientific Selection, placement and training of workers by a centralized 

personal department. 
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(4) Bilateral mental revolution: Scientific management involves a complete mental  
revolution of workmen towards their work, toward their fellow-men and toward their 
employers. Mental revolution is also required on the part of management’s side–
the foreman, the superintendent, the owners and board of directions. 

 
(5) Financial incentives: In order to motivate workers for greater and better work 

Taylor introduced differential piece-rate system. According to Taylor, the wage 
should be based on individual performance and on the position which a worker 
occupies.  

(6) Economy: Maximum output is achieved through division of labour and 
specialization. Scientific Management not only focuses on technical aspects but 
also on profit and economy. For this purpose, techniques of cost estimates and 
control should be adopted.  

Henry Fayol’s Administrative Management (1841–1925) 
 

Henry Fayol was a French Mining Engineer turned into a leading industrialist and 
successful manager. Fayol provided a broad analytical framework of the process of 
administration. He used the word Administration for what we call Management. Foyal 
focused on general administrative and managerial functions and processes at the 
organizational level. Foyal divided activities of business enterprise into six groups: 
Technical, Financial, Accounting, Security, and Administrative or Managerial. He 
focused on this last managerial activity and defined management in terms of five 
functions: Planning, Organizing, Commanding, Coordinating and Controlling. He 
emphasized repeatedly that these managerial functions are the same at every level of an 
organization and is common to all types of organizations. 

 
Foyal presented 14 principles of management as general guides to the management 

process and management practice. His principles of management are as follows: 
 

1. Division of work: This is the principle of specialization which is so well 
expressed by economists as being necessary to efficiency in the utilization of 
labour. Fayol goes beyond shop labour to apply the principle to all kinds of 
work, managerial as well as technical. 

 
2. Authority and responsibility: In this principle, Fayol finds authority and 

responsibility to be related with the letter, the corollary of the former and arising 
from the latter. The conceives of authority as a combination of official authority 
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deriving from a manager’s official position and personal authority, 
“Compounded of intelligence, experience, moral worth, past services etc”. 

 
3. Discipline: Holding that discipline is “respect for agreements which are directed at 

achieving obedience, application, energy and the outward marks of respect”. 
 

Fayol declares that discipline requires good superiors at all levels, clear and fair 
agreement, and judicious application of penalties. 

 
4. Unity of command: This is the principle that an employee should receive orders 

from one superior only. 
 

5. Unity of direction: According to Fayol, unity of direction is the principle that 
each group of activities having the same objective must have one head and one 
plan. As distinguished from the principle of unity of command, Fayol perceives 
unity of direction as related to the functioning of personnel. 

 
6. Subordination of individual interest to general interest: In any group the 

interest of the group should supersede that of the individual; when these are 
found to differ, it is the function of management to reconcile them. 

 
7. Remuneration of personnel: Fayol perceives that remuneration and methods of 

payment should be fair and afford the maximum satisfaction to employee and 
employer.  

8. Centralization: Although Fayol does not use the term ‘Centralization of 
Authority’, his principle definitely refers to the extent to which authority is 
concentrated or dispersed in an enterprise. Individual circumstances will 
determine the degree of centralization that will give the best overall yield.  

9. Scalar chair: Fayol thinks of the scalar chair as a line of authority, a ‘Chain  of  
Superiors” from the highest to the lowest ranks and held that, while it is an 
error of subordinate to depart ‘needlessly’ from lines of authority, the chain 
should be short-circuited when scrupulous following of it would be detrimental.  

10. Order: Breaking this principle into ‘Material order’ and ‘ Social Order’, 
Fayol thinks of it as the simple edge of “a place for everything (everyone), 
and everything (everyone) in its (his) place”. This is essentially a principle 
of organization in the arrangement of things and persons. 

 
11. Equity: Fayol perceives this principle as one of eliciting loyalty and devotion 

from personnel by a combination of kindliness and justice in managers dealing 
with subordinates.  

12. Stability of tenure of personn : Finding that such instability is both the causeand effect 

of bad management,
l
 

13. Initiative: Initiative is conceived as the thinking out and execution of a plan. 
 
 

Since it is one of the “Keenest satisfactions for an intelligent man to 
experience”, Fayol exhorts managers to “Sacrifice Personal Vanity” in 
order to permit subordinates to exercise it. 
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14. Esprit de corps: This is the principle that ‘union is strength’ an extension of 
the principle of unity of command. Fayol here emphasizes the need for team-
work and the importance of communication in obtaining it. 

 
Human Relations Approach 

 
The human rationalists (also known as neo-classicists) focused as human aspect of 
industry. They emphasize that organization is a social system and the human factor is the 
most important element within it. Elton Mayo and others conducted experiments (known 
as Hawthorne experiments) and investigated informal groupings, informal relationships, 
patterns of communication, patterns of internal leadership etc. Elton Mayo is generally 
recognized as father of Human Relations School. 

 
The human relationists, proposed the following points as a result of Hawthorne 

experiments. 
 

(1) Social system: The organization in general is a social system composed of 
numerous interacting parts. The social system defines individual roles and 
establishes norms that may differ from those of formal organization. 

 
(2) Social environment: The social environment of the job affects the workers and 

is also affected. 
 

(3) Informal organization: The informal organization does also exist within the 
frame work of formal organization and it affects and is affected by the formal 
organization.  

(4) Group dynamics: At the workplace, the workers often do not act or react as 
individuals but as members of group. The group plays an important role in 
determining the attitudes and performance of individual workers. 

 
(5) Informal leader: There is an emergence of informal leadership as against formal 

leadership and the informal leader sets and enforces group norms. 
 

(6) Non-economic reward: Money is only one of the motivators, but not the sole 
motivator of human behaviour. Man is diversely motivated and socio-
psychological factors act as important motivators. 

 
Modern Management Approaches  
Behavioural Approach 

 
This is an improved and more matured version of human relations approach. The various 
contributors of this approach are Douglas Mc Gregor, Abraham Maslow, Curt Levin, 
Mary Porker Follelt, Rensis Likert etc. Behavioural Scientists regard the classical 
approach as highly mechanistic, which finds to degrade the human spirit. They prefer 
more flexible organization structures and jobs built around the capabilities and aptitudes 
of average employees. The behavioral approach has laid down the following conclusions. 

 
(1) Decision-making is done in a sub-optimal manner, because of practical and 

situational constraints on human rationality of decision-making. The 
behaviorists attach great weight age on participative and group decision-making. 
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(2) Behavioral Scientists encourage self direction and control instead of imposed 
control. 

 
(3) Behavioral Scientists consider the organization as a group of individuals with 

certain goals. 
 

(4) In view of behavioural scientists the democratic-participative styles of 
leadership are desirable, the autocratic, task oriented styles may also be 
appropriate in certain situation. 

 
(5) They suggest that different people react differently to the same situation. No two 

people are exactly alike and manager should tailor his attempts to influence his 
people according to their needs.  

(6) They recognize that organizational conflict and change are inevitable.  
 

Quantitative Approach 
 

Quantitative approach (also known as management approach) started during Second 
World War during which each participant country of the war was trying to seek solutions 
to a number of new and complex military problems. The interdisciplinary teams who 
were engaged for this purpose were known as operation research teams. These operation 
research teams developed quantitative basis for making military decisions. These 
quantitative tools later are used to make business, industry and enterprise decisions. 

 
The focus of quantitative approach is on decision making, and to provide tools and 

techniques for making objectively rational decisions. Objective rationality means an 
ability and willingness to follow reasonable, unemotional and scientific approach in 
relating means with ends and in visualizing the totality of the decision environment. This 
approach facilitates disciplined thinking while defining management problems and 
establishing relationships among the variables involved. This approach is widely used in 
planning and control activities where problems can be defined in quantitative terms.  
Systems Approach 

 
A system is a set of interdependent parts which form a unit as a whole that performs 

some function. An organization is also a system composed of four independent parts 
namely, task, structure, people and technology. The central to the system approach is  
‘holism’ which means that each part of the system bears relation of interdependence with 

 
other parts and hence no part of the system can be accurately analyzed and understood 
apart from the whole system. A system can be open or closed system. In open system, a 
system interacts with surrounding. An organization is open system because it interacts 
with it.  
Contingency Approach 

 
According to this approach, management principles and concepts have no general and 
universal application under all conditions. There is no best way of doing things under 



Management And Entrepreneurship 17EE51 
 
 

Management // 21  
 

all conditions. Methods and techniques which are highly effective in one situation may 
not give the same results in another situation. This approach suggests that the task of 
managers is to identify which technique in a situation best contribute to the attainment of 
goals. Managers therefore have to develop a sort of situational sensitivity and practical 
selectivity. Contingency views are applicable in designing organizational structure, in 
deciding degree of decentralization, in motivation and leadership approach, in 
establishing communication and control systems, in managing conflicts and in employee 
development and training. 

 
 

 Chapter Summary  
 

Management is defined as the art and science of getting things done through others. 
Management is the process of designing and maintaining the environment in which 
individuals working together in groups, accomplish their aims effectively and efficiently. 
Managers carry out the functions for Planning, Organizing, Staffing, Directing and 
Controlling. Planning involves thinking ahead and preparing for future. It determines in 
advance what should be done. Organizing involves dividing work into convenient tasks 
or duties, grouping of such duties in the form of positions, grouping of various positions 
into departments and sections, assigning duties to individual positions, and delegating 
authority to each position so that work is carried out as planned. Staffing consists of 
selecting and placing the right people at right position. Directing involves various sub 
functions like Communicating, Leading and Motivating. Control is the process of 
checking to determine whether or not proper progress is being made towards the 
objectives and goals and acting if necessary to correct any deviations. All these functions 
are performed to achieve predetermined goals. The nature of management can be 
described by its multidisciplinary, dynamic nature, relative principles and universality of 
Management. The functional areas of Management are Production, Finance, Marketing 
and Personnel. A clear distinction can be made between Administration and 
Management. Administration involves policy formulation, objective determination and 
Management deals with policy execution and achieving objectives. A manager plays 
inter-personal roles, information roles and decision roles. There are many theories of 
Management and each theory contributes something to our knowledge of what managers 
do. F W Taylor, Adam Smith, Henry Fayol, Elton Mayo and others have contributed to 
the development of Management concept. 

 

QUESTIONS  
 

(1) Define management. Explain the functions to be performed by managers to attain the set goals.  
(2) Explain in brief the nature management. 

 
(3) Write a note on characteristics of management. 

 
(4) Discuss the functional areas of management.  
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(5) ‘Management is an art as well as science’. Comment on this statement.  
 

(6) Draw the distinction between administration and management. 
 

(7) Explain different roles of management. 
 

(8) Discuss the levels of management.  
(9) Explain Taylor’s concept of scientific management.  

 
(10) Discuss Henry Fayol’s principles of management.  

 
(11) Explain in brief the following approaches of management 

 
(a) Systems approach.  
(b) Contingency approach. 

 
(c) Behavioural approach. 

 
(d) Human relations approach.  

(12) Write short notes on the following 
 

(a) Planning 
 

(b) Organizing  
(c) Staffing 

 
(d) Directing 

 
(e) Controlling 

 

❍ ❍ ❍    
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UNIT 2 

 

 

PLANNING  
 
 
 
 

 

Learning Objectives : 
 

❒ To introduce the meaning and definitions of management.    
    

❒ Analyze the nature and importance of planning.    
    

❒ Discuss various types of planning.    
    

❒ Understand types of plan.    
    

❒ Present steps in planning.    
    

❒ Understand the meaning and types of decisions.    
    

❒ Discuss steps in rational decision making.    
    

❒ Present decision environment.     
 
 

2.1 MEANING  
 

The management functions as discussed earlier are planning, organizing, staffing, 
direction and controlling. These functions are essential to achieve organizational 
objectives. If objectives are not set then there is nothing to organize, direct and control. 
An organization has to specify what it has to achieve. Planning is related with this aspect. 

 
Every person whether in business or not has framed a number of plans during his life. 

The plan period may be short or long. One of the characteristic of human being is that he 
plans. Planning is the first and foremost function of management. According to Koontz  
and O’Donnel “Planning is deciding in advance what to do, how to do it, when to do it 

 
and who is to do it. It bridges the gap from where we are and to where we want to 
go. It is in essence the exercise of foresight”. According to M.S. Hardly “Planning is  
deciding in advance what is to be done. It involves the selection of objectives, policies, 
procedures and programmes from among alternatives.  

Heying and Massie define “Planning is that function of the manager in which he 
 

decides in advance what he will do. It is a decision making process of a special kind. It is an 
intellectual process in which creative mind and imagination are essential”. Planning is  
an attempt to anticipate the future in order to achieve better performance. Plans derive the 
following benefits: 
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(1) Planning focus managers to think ahead.  
(2) It leads to development of performance standards.  
(3) Having to formulate plans forces management to articulate clear objectives. 

 
(4) Planning makes organization to be better prepared for sudden developments. 
On the basis of definitions of planning the following features can be identified. 

 
(1) Planning is primarily concerned with looking into future. It requires forecasting 

the future. 
 

(2) Planning involves selection of suitable course of action. It means there are 
several ways to achieving objectives. 

 
(3) Planning is undertaken at all levels of the organization because managers at all 

level are concerned with determination of future course of action. 
 

(4) Planning is flexible. Planning involves selection of best course of action under 
specific environment. If environment changes an adjustment is needed between 
various factors of planning.  

(5) Planning is pervasive and continuous managerial function. 
 

2.2 NATURE OF PLANNING  
 

The nature of planning may be understood in terms of it being a rational approach, open 
system, flexibility and pervasiveness. 

 
Planning: A Rational Approach 

 
Planning is a rational approach for defining where one stands, where one wants to go in 
future and how to reach there. Rationalist denotes a manager chooses appropriate means 
for achieving the stated objectives rational approach fills the gap between the current 
status and future status. The difference between two time periods T1 and T2 may be as 
long as 5 years or as short as one year. The desired and the current results are usually 
expressed in terms of objectives, which can be achieved by an action or set of actions. 
The actions required resources and the rational approach emphasis an appropriate use of 
resources.  

 
 
 
 
 

 
Status 

 
 
 
 
 

 
Desired Position 

 
 

Required 
 

Current  
Status  
T1 Time T2 

 
Fig. 2.1: Planning for bridging current & desired 
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Planning: An Open System Approach 
 

An organization is an open system because it accepts inputs from the environment and 
exports output to environment. Planning adopt an open system approach. Open system 
approach indicates that the gap between current and desired status and the action required 
to bridge this gap is influenced by a variety of environmental economic, legal, political, 
technological, socio-cultural and competitive factors. These factors are dynamic and 
change with time. Therefore managers have to take into account the dynamic features of 
environment while using open system approach. 

 
Flexibility of Planning  

 
By flexibility of a plan is meant its ability to change direction to adopt to changing 
situations without undue cost. The plans must be flexible to adapt to changes in 
technology, market, finance, personal and organizational factors. However flexibility is 
possible only within limits, because it involves extra cost. Some times the benefit of 
flexibility may not be worth the cost. 

 
Pervasiveness of Planning 

 
Planning is pervasive and it extends throughout the organization. Planning is the 
fundamental management function and every manager irrespective of level, has a 
planning function to perform within his particular area of activities. Top management is 
responsible for overall objectives and action of the organization. Therefore it must plan 
what these objectives should be and how to achieve them. Similarly a departmental head 
has to devise the objectives of his department within the organizational objectives and 
also the methods to achieve them. Thus planning activity goes in hierarchy as shown in 
fig 2.2.  

 

 
Corporate or Organizational Plan 

 

 
Divisional Plan 

 

 
Departmental Plan  

 

 
Sectional Plan 

 
Fig. 2.2: Planning at various levels 

 

2.3 IMPORTANCE OF PLANNING  
 

Planning is of great importance in all types of organization whether business or non-
business, private or public, small or large. The organization which thinks much ahead 
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about what it can do in future is likely to succeed as compared to one which fails to do so. 
Without planning, business decisions would become random, ad hoc choices. Planning is 
important because of the following reasons. 

 
(1) Primacy of planning: Planning is the first and foremost function of manage-

ment, other functions follow planning. What is not planned cannot be organized 
and controlled. Planning establishes the objectives and all other functions are 
performed to achieve the objectives set by the planning process as shown in fig 
2.3. 

 
 

      What kind of  
 

      organization structure  
 

         
 

       Which helps to know 
 

        
 

       
 

      What kind people  
 

      are required  
 

         
 

Plans objectives &       Which affect the kind 
 

how to achieve them        of direction  

       
 

      How effectively &  
 

      lead people  
 

         
 

       In order to assure successed plans 
 

        
 

       
 

      By furnishing  
 

      standards of control  
 

     

 Fig. 2.3: Primacy of planning 
  

 
(2) To minimize risk and uncertainty: The organization continuously interacts with 

the external dynamic environment where there is great amount of risk and 
uncertainty. In this changing dynamic environment where social and economic 
conditions alter rapidly, planning helps the manager to cope up with and prepare 
for changing environment. By using rational and fact based procedure for 
making decisions, manager can reduce the risk and uncertainty. 

 
(3) To focus attention on objectives: Planning focuses on organizational objectives 

and direction of action for achieving these objectives. It helps managers to apply 
and coordinate all resources of the organization effectively in achieving the 
objectives. The whole organization is forced to embrace identical goals and 
collaborate in achieving them. 

 
(4) To facilitate control: Planning sets the goals and develops plans to achieve 

them. These goals and plans become the standards or benchmarks against which 
the actual performance can be measured. Control involves the measure-ment of 
actual performance, comparing it with the standards and initiating corrective 
action if there is deviation. Control ensures that the activity confirm to plans. 
Hence control can be exercised if there are plans. 
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(5) To increase organizational effectiveness: Effectiveness implies that the 
organization is able to achieve its objectives within the given resources. The 
resources are put in a way which ensures maximum contribution to the 
organizational objectives. Effectiveness leads to success. 

 
2.4 TYPES OF PLANNING  

 
Though the basic process of planning is same yet there are several ways in which an 
organization can undertake planning process. Planning can be classified on the basis of 
coverage of activities, importance of contents in planning, approach adopted in planning 
process, time dimension and degree of formalization in planning process as shown in 
Table 2.1 

 
 

  Table 2.1: Types of planning 
    

 Dime ns ion  Types of planning 
    

1. Coverage of activity  Corporate and functional planning 
    

2. Importance of contents  Strategic and tactical/operational planning 
   

3. Time period involved  Long term and short term planning 
    

4. Approach adopted  Proactive and reactive planning 
    

5. Degree of formalization  Formal and Informal planning 
    

 
Corporate and functional planning: The planning activities at the corporate level 

which cover the entire organizational activities are known as corporate planning. The 
focus in corporate planning is to determine long term objectives as a whole and to 
generate plans to achieve these objectives bearing in mind the probable changes in 
dynamic environment. This corporate planning is the basis for functional planning. 
Functional planning which is derived from corporate planning is undertaken for each 
major function of the organization like production, marketing, finance etc., Since 
functional planning is derived out of corporate planning and therefore it should contribute 
to the corporate planning. 

 
Strategic and operational planning: Strategic planning sets future directions of the 

organization in which it wants to proceed in future. Strategic planning involves a time 
horizon of more than one year and for most of the organization it ranges between 3 and 5 
years. Examples of strategic planning may be diversification of business into new lines, 
planned grown rate in sales etc. Operational planning also known of tactical planning on 
the other hand involves deciding the most effective use of resources already allocated to 
achieve the organizational objectives. The time horizon in operational planning is less 
than one year. Operational planning is undertaken out of the strategic planning. The 
examples of operational planning may be adjustment of production within available 
capacity, increasing the efficiency of the operating activity by analyzing past 
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performance etc. Table 2.2 gives the differences between strategic and operational 
planning. 

 
 

Table 2.2: Differences between strategic and operational planning.  
  Strategic planning  Operational planning 
     

 1. It decides major goals and policies 1. It decides the detailed use of resources 
  of allocation of resources to achieve  for achieving these goals 
  these goals.   
     

 2. It is carried at higher level of 2. It is carried at lower level of management. 
  management.   
     

 3. It is long term. 3. It is short term. 
     

 4. It is based on long term forecasting 4. It is generally based on past performance of 
  considering the possible impact of  the organization and is less uncertain. 
  political, economical, technological   
  and competitive factors and is more   
  uncertain.   
     

 5. It is less detailed. 5. It is more detailed. 
      

 

Long and short term planning: The long term planning is strategic in nature and 
involves more than one year period and can extend to 15 to 20 years or so. Short term 
planning usually covers one year. Short term plans are made with reference to long term 
plans because short term plans contribute to long term plans. 

 
Proactive and reactive plans: Planning is an open system approach and hence it is 

 
affected by environmental factors which keep on changing continuously. The organization’s 
response to these changes differs. Based on these responses planning may  
be proactive and reactive. Proactive planning involves designing suitable courses of 
action in anticipation of likely changes of environment. Managers adopting proactive 
changes do not wait for environment to change, but take action in advance of 
environmental changes. For this, continuous scanning of environment is necessary. In 
reactive planning response comes after environmental changes take place. By the time 
organization responds to change in environment there may be further change in 
environment. Hence this type of planning is suitable in the environment which is fairly 
stable over a long period of time. 

 

Formal and informal planning: Large organizations undertake planning in a formal 
way. Generally a separate corporate planning cell is formed at higher level. The cell is 
staffed by people of different backgrounds like engineers, economists, statisticians etc., 
depending upon the nature. The cell continuously monitors the environment. When 
environment shows some change the cell analysis the environment and suggest suitable 
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measures to take the advantage of the changing environment. This type of planning is 
rational, systematic, regular and well documented. On the other hand informal planning is 

 
undertaken generally by small organizations. This planning process is based on manager’s 
experience, intuitions rather than based on systematic evaluation of environmental 
changes. This planning process is part of manager’s regular activity and is 

suitable for small organizations. 
 

Learning activity 2.1: Identify and analyze the long range and short plans of your institution.  
 

 

2.5 TYPES OF PLANS 
 

Plans are classified into standing plans and single use plans as shown in fig 2.3. Standing 
plans provide guidelines for further course of action and are used over a period of time. 
Standing plans are designed for situations that recur often enough to justify a standardize 
approach. For example a bank designs a standing plan to process a loan application. 
Using this standing plan the bank manager decides whether to approve or not a loan 
application depending upon the details furnished by the applicant. Once formulated these 
plans are in operation for a long period unless there is change in these plans. Examples of 
such plans are organizational mission, long term objective, strategies, policies, 
procedures and rules. On the other hand single use plans are designed for specific end; 
when that end is reached, the plan is dissolved or formulated again for next end. 
Examples of such plans are project, budgets, quotas, targets etc. Single use plans are 
generally derived from standing plans. Organization set their mission and objectives, out 
of which strategic actions are determined. In order to put these actions into operations, 
projects, budgets etc., are prepared for specific time period. 

 
 

  PLANS 
      

      

Single use plans   Standing plans 
[for non-repetitive activities]   [for repetitive activities] 

Programmes and Projects, Budgets   Mission, Objectives, Strategies, 
    Policies, Procedures 
      

 
Fig. 2.3: Types of plans 

 
Various organizational plans discussed above are interlinked and may be arranged in 

hierarchy in which higher order plans helps to derive lower order plans. In turn a lower 
order plan contributes to the achievement of the objectives of a higher order plans. The 
hierarchical nature of various plans is represented in fig. 2.4. 
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Mission or purpose 
 

Objectives 
 

Strategies 
 

Policies 
 

Procedures & rules 
 

Programmes & projects 
 

Budgets 
 

Quotes & targets 
 

Fig. 2.4: Hierarchies of plans 
 

Mission and Purpose 
 

Setting organizational objectives is the starting point of managerial actions. Every 
 

organization is purposive creation, it has some objectives; the end results for which the 
organization strive. These end results are referred to as mission, ‘purpose’, ‘goal’, ‘target’  
etc. which are often used inter-changeably. However there are differences in the contest 
in which these terms are used. 

 
In every social system, enterprises have a basic function or task, which is assigned to 

them by society. The mission or purpose identifies this basic function or task of the 
organization, for example the purpose of university. 

 
Mission and purpose are often used interchangeably though there is difference 

between the two at least at theoretical level. Mission has external orientation and relates 
the organization to the society in which it operates. A mission statement links the 
organization activities to the needs of the society and legitimates its existence. Purpose is 
also externally focused but is relates the organization to that segment of the society to 
which it serves; it defines the business which the company will undertake. The difference 
between the two may be visualized in the mission and purpose of Hindustan Lever 
Limited. The mission statement of HLL is: 

 
“Hindustan Lever’s commitment to national prioritie s has ensured that the 
company is a part of people lives at the grass root level, making a difference to 
India and to Indians- in depth, width and size. Hindustan has always identified  
itself with the nations priorities; employment generation, development of 
backward area, agricultural linkages, exports etc.”   

The purpose of the company is: 
 

Our purpose in Hindustan lever is to meet the every day needs of the people 
every where – to anticipate the aspirations of consumers and customers and to 
respond creatively and competitively with branded products and services which 
raise the quality of life. 
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The mission of the company says what it can be for the country i.e., society in general 
and purpose suggest how this contribution can be made. However in general practice 
mission and purpose are either used interchangeably or jointly. 

 
Objectives 

 
Every organization is established for the purpose of achieving some objectives. An 
individual who starts a business has the objective of earning profits. A chartable 
institution which starts schools and colleges has the objectives of rendering service to the 
public in the field of education. Though objectives may differ from one organization to 
another, yet each organization has its own objective. According to Mc Farland,  
“Objectives are the goals, aims or purposes that the organizations wish to achieve over 
varying periods of time”. George R Terry defines “. A managerial objective is the 

 
intended goal which describes definite scope and suggests direction to the efforts of a 
manager”. Objective is the term used to indicate the end point of management 
programme, for which an organization is established and tries to achieve.  

Objectives have the following characteristics. 
 

(1) Objectives are multiple in numbers: Every business enterprise has a package of 
objectives set in various key areas. Peter Drucker has emphasized setting 
objectives in eight key areas namely market standing, innovation, productivity, 
physical and financial resources, profitability, manager performance and 
development, worker performance and attitude, and public responsibility.  

(2) Objectives are tangible or intangible: Some of the objectives such as producti-  
vity, physical and financial resources are tangible; where as objectives in the 
areas of manager’s performance, workers morale is completely intangible.  

(3) Objectives have a priority: At a given point of time one objective may be 
important than another. For example maintaining minimum cash balance is 
important than due date of payment. 

 
(4) Objectives are generally arranged in hierarchy: It implies that organization has 

corporate objectives at the top and divisional, departmental and sectional 
objectives at the lower level of organization. 

 
(5) Objectives some time clash with each other: An objective of one department 

may clash with the objectives of other department. For example the objectives of 
production of low unit cost achievement through mass production of low quality 
products may conflict with goal of sales department selling high quality 
products.  

Requirements of Sound Objectives 
 

(1) Objectives must be clear: There should not be ambiguity in objectives. The 
framed objectives should be achievable and are to be set considering various 
factors affecting their achievements. 
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(2) Objectives must support one another.  
(3) Objectives must be consistent with organizations mission.  
(4) Objectives should be consistent over period of time.  
(5) Objectives should be rational, realistic and not idealistic.  
(6) Objectives should start with word ‘to’ and be followed by an action verb.  
(7) Objectives should be periodically reviewed. 

 
Advantages of Objectives  

The following are some of the advantages of objectives. 
 

(1) Unified planning: Various plans are prepared at various level in the 
organization. These plans are consistent with the objectives and hence objectives 
encourage unified planning. 

 
(2) Individual motivation: Objectives act as motivators for individual and 

departments imbuing their activity with a sense of purpose. 
 

(3) Coordination: Objectives facilitate coordinated behavior of various groups 
which otherwise may pull in different directions. 

 
(4) Control: Objectives provide yardstick for performance. The actual performance 

is compared with standard performance and hence objectives facilitate control. 
 

(5) Basis for decentralization: Department-wise or section wise objectives are set 
in order to achieve common objectives of the organization. These objectives 
provide basis for decentralization.  

 
Learning activity 2.2: Identify the objectives of your department and institution.  

 

Strategies  
‘Every  organization  has  to  develop  plans  logically  from  goals  considering  the 

 
environmental opportunities and threats and the organizational strengths and weakness. A 
strategy is a plan which takes into these factors and provides an optimal match between 
the firm and external environment. Two activities are involved in strategy formulation 
namely environmental appraisal and corporate appraisal.  

Environmental appraisal involves identifying and analysis of the following factors: 
 

(1) Political and legal factors: Stability of government, taxation and licensing laws, 
fiscal policies, restrictions on capital etc. 

 
(2) Economic factors: Economic development, distribution of personal income, 

trend in prices, exchange rates etc., 
 

(3) Competitive factors: Identifying principal competitors and analysis of their 
performance, anti-monopoly laws, protection of patents, brand names etc. 
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Corporate analysis  involves identifying and  analyzing company’s strength and 
 

weakness. For example a companies strength may be low cost manufacturing skill, 
excellent product design, efficient distribution etc.,. Its weakness may be lack of physical 

 
and financial resources. A company must plan to exploit these strengths to maximum and 
circumvent it’s weakness. 

The formulation of strategy is like preparing for beauty contest in which a lady tries 
 

to highlight her strong points and hide her weak points. The process of matching company’s 
strength and weakness with environmental opportunities and threats is known 
as SWOT analysis. 

 
Standing Plans 

 
Policies 

 
A policy is a general guideline for decision making. It sets up boundaries around 

 
decisions. Policies channelize the thinking of the organization members so that it is 
consistent with the organizational objectives. According to George R Terry “ Policy is a 
verbal, written or implied overall guide, setting up boundaries that supply the general  
limits and directions in which managerial action will take place”. Although policies deal 

with “how to do” the work, but do not dictate terms to subordinates. They only provide 
 

framework within which decisions are to be made by the management in various areas. 
Hence an organization may have recruitment policy, price policy, advertisement policy 
etc., 

 
Types of policies: Policies may be classified on the basis of sources, functions or 

organizational levels as shown in fig 2.5. 
 

POLICIES  
 

 
On the basis of source On the basis of function On the basis of organization  

 
 

Originated Production Company 
 
 

Appealed Sales Departmental 
 
 

Implied Personal Sectional 
 

Pricing 
 

Fig. 2.5: Classification of policies 
 

Originated policies are policies which are established formally. These policies are 
established by top managers for guiding the decisions of their subordinates and also 
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their own and are made available in the form of manuals. Appealed policies are those 
which arise from the appeal made by a subordinate to his superior regarding the manner 
of handling a given situation. When decisions are made by the supervisor on appeals 
made by the subordinates, they become precedents for further action. For example a 
books dealer offers a discount of 10% on all text books. Suppose if an institution requests 
for a discount of 15% and prepared to pay full amount in advance, the sales manager not 
knowing what to do may approach his superior for his advice. If the superior accepts the 
proposal for 15% discount, the decision of the superior become a guideline for the sales 
manager in future. This policy is an appealed policy because it comes into existence from 
the appeal made by the subordinate to the superior. The policies which are stated neither 
in writing nor verbally are known as implied policies. The presence of implied policies 

 
can be ascertained by watching the actual behavior of various superiors in specific 
situations. For example if company’s residential quarters are repeatedly allotted to 
individuals on the basis of seniority, this may become implied policy. 

 
On the basis of business function policies may be classified into production, sales, 

finance, personnel policies etc. Every one of these function may have a number of 
policies. For example the personnel function may have recruitment policy, promotion 
policy and finance function may have policies related to capital structure, dividend 
payment etc., 

 

On the basis of organizational level policies may range from major company policies 
through major departmental policy to minor or derivative policies applicable to smallest 
segment of the organization. 

 
Advantages of Policies  

The advantages of policies are as follows: 
 

(1) Policies ensure uniformity of action at various organization points which make 
actions more predictable.  

(2) Since the subordinates need not consult superiors, it speeds up decision. 
 

(3) Policies make easier for the superior to delegate more and more authority to his 
subordinates because, he knows that whatever decision the subordinates make 
will be within the boundaries of the policies. 

 
(4) Policies give a practical shape to the objectives by directing the way in which 

predetermined objectives are to be attained. 
 

Procedures 
 

Policies are carried out by means of more detailed guidelines called procedures. A 
procedure provides a detailed set of instructions for performing a sequence of actions 
involved in doing a certain piece of work. A procedure is a list of systematic steps for 
handling activities that occur regularly. The same steps are followed each time that 
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activity is performed. A streamlined, simplified and sound procedure helps to accelerate 
clerical work without duplication and waste of efforts and other resources. Difference 
between policies and procedures can be explained by means of an example. A company 
may adopt a policy of centralized recruitment and selection through labor department. 
The labor department may chalk out the procedure of recruitment and selection. The 
procedure may consist of several steps like inviting application, preliminary interview 
aptitude and other tests, final interview, medical examination and issue of appointment 
orders. The following are advantages of procedures. 

 

(1) They indicate a standard way of performing a task.  
(2) They result in simplification and elimination of waste.  
(3) Procedure improves the efficiency of employees. 

 
(4) Procedure serves as a tool of control by enabling managers to evaluate the 

performance of their subordinates. 
 

Methods 
 

A method is a prescribed way in which one step of procedure is to be performed. A 
method is thus a component part of procedure. It means an established manner of doing 
an operation. Medical examination is a part of recruitment and selection procedure, 
method indicate the manner of conducting medical examination. Methods help in 
increasing the effectiveness and usefulness of procedures. By improving methods, 

 
reduced fatigue, better productivity and lower costs can be achieved. Methods can be 
improved by eliminating wastes by conducting “motion study”. 

 
Rules 

 
The rules are the simplest and most specific type of standing plans. Every organization 
attempts to operate in an orderly way by laying down certain rules. Rules are detailed and 
recorded instructions that a specific action must or must not be performed in a given 
situation. Rules are more rigid than policies. Rules generally pertain to the administrative 
area of a procedure. For example sanctioning overtime wages to workers, sanctioning 

 
traveling bills etc., need uniform way of handling them. These are all covered by rules of 
the enterprises. A rule may not be part of procedure. For example ‘no smoking’ is not  
related to any procedure. Rules demand strict compliance. Their violation is generally 
associated with some sort of disciplinary action. 

 
Single Use Plans 

 
Programme 

 
A programme is a sequence of activities directed towards the achievement of certain 
objectives. A programme is action based and result oriented. A programme lays down the 
definite steps which will be taken to accomplish a given task. It also lays down the time 
to be taken for completion of each step. The essential ingredients of every 
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programme are time phasing and budgeting. This means that specific dates should be laid 
down for the completion of each successive stage of programme. In addition a provision 
should be made in the budget for financing the programme. A programme might include 
such general activity as purchasing new machines or introducing new product in the 
market. Thus a programme is a complex of objective, policies, procedures, task 
assignments, steps to be taken, resources to be employed and other elements to carry out 
a given course of action. 

 
Budgets 

 
A budget is a single use plan since it is drafted for a particular period of time. A budget is 
a statement of expected results expressed in quantitative terms i.e. rupees, man hours, 
product units etc. Since it is a statement of expected results, it is also used as an 
instrument of managerial control. It provides a standard by which actual operations can 
be measured and variation could be controlled. One should not forget that making budget 
is clearly planning. The important budgets are sales budgets, production budgets, cash 
budgets, and revenue and expenses budgets. 

 
2.6 STEPS IN PLANNING 

 
The planning process is different from one plan to another and one organization to 
another. The steps generally involved in planning are as follows: 

 
(1) Establishing goals/objectives: The first step in planning process is to determine 

the enterprise objectives. These are set by upper level managers after number of 
objectives has been carefully considered. The objective set depends on the 
number of factors like mission of the organization, abilities of the organization 
etc., Once the organizations objectives are determined, the section wise or 
department wise objectives are planned at the lower level. Defining the 
objectives of every department is a very essential one; then only clear cut 
direction is available to the departments. Control process is very easy if the 
objectives are clearly defined. 

 
(2) Establishing planning premises: This is the second step in planning which 

involves establishing planning premises that is the conditions under which  
planning activities will be undertaken. Planning premises are planning assump-
tions—the expected environmental factors, pertinent facts and information 
relating to the future such as general economic conditions, population trends,  
competitive behavior etc.  

The planning premises can be classified as below:  
(1) Internal and External premises.  
(2) Tangible and Intangible premises.  
(3) Controllable and non-controllable premises. 
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Internal and External premises: Premises may exist within or outside the 
enterprise. Internal premises include sales forecasts, ability of the organization 
in the form of machines, methods of design, behavior of the owners and 
employees etc., The external premises exists outside the enterprise and include 
general business and economic environment, technological changes, govern-
ment policies and regulations, population growth etc., 

 
Tangible and Intangible premises: Tangible premises are those which can be 
quantified. They include population growth, industry demand, capital and 
resources invested etc., On the other hand political stabilities, sociological 
factors, attitudes and behavior of the owners etc., are intangible premises. 

 
Controllable and non-controllable premises: Some of the planning premises are 
controllable and others are non-controllable. Some examples of non-controllable 
factors are strikes, wars, natural calamity, legislation etc., Because of the 
presence of non-controllable factors; organizations have to revise plans 
periodically in accordance with current development. The controllable factors 
are availability of resources, skill of managers and labor etc., 

 
(3) Deciding the planning period: Once the long term objectives and planning 

premises are decided, the next task is to decide the period of the plan. Some 
plans are made for a year and in others it will be decades. Companies generally 
base their period on a future that can reasonably be anticipated. The factors 
which influence the choice of a period are: 

 
(a) Lead time in development and commercialization of a new product: An 

aircraft building company planning to start a new project should have a 
planning period of five to ten years where as a small manufacturer of spare 
parts who can commercialize his idea in a year or so makes annual plans.  

(b) Time required for recovering capital investment or the pay back period: 
The pay back period also influence the planning period. For example, if a 
machine costs 50 lakhs and generates cash in flow of Rs. 10 lakhs a year, it 
has a pay back period of 5 years. Therefore the plans should also be for at 
least five years.  

(c) Length of commitment already made: The plan period should be long 
enough to enable the fulfillment of already made commitments. For 
example if a company has agreed to supply goods for five years, it needs to 
plan for the same period to fulfill its commitments.  

(4) Identification of alternatives: The fourth step in planning is identifying  
alternatives. A particular objective can be achieved through various actions. For 
example an organization’s objective is to grow further which can be 
achieved in several ways like expanding in the same field of business or product 
line, diversifying in other areas, joining hands with other organization 
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and so on. With each category there may be several alternatives. For example, 
diversification may point out the possibility of entering into one of the several 
fields. 

 
(5) Evaluation and selection of alternative: Once the alternatives are identified the 

next step is to evaluate the alternatives in the light of the premises and goals and 
to select the best course or courses of action. This is done with the help of 
quantitative techniques and operations research. In addition software packages 
are available for evaluating alternatives. 

 
(6) Developing derivative/supportive plans: Once the plan is selected, various plans 

are derived so as it support the main plan. The derivative may be planning for 
buying equipments, buying raw material etc. These derivative plans are 
formulated out of the main plan and therefore, they support. 

 
(7) Measuring and controlling the process: One should not allow plan to run on its 

own without monitoring its progress. Managers need to check the progress of 
their plans so that remedial action can be taken to make plan work or change the 
plan if it is unrealistic. Hence process of controlling is a part of any plan. 

 

 

2.7 DECISION-MAKING  
 

Decision-making is an essential part of modern management. Whatever a manager does 
he does by making decisions. A manager makes hundreds of decisions consciously or 
subconsciously every day. Decisions are made by the managers and actions are taken by 
others. Major decisions are taken carefully and consciously by the application of human 
judgment and experience where as minor decisions are made almost subcon-sciously 
using rules. Decision-making permeates through all managerial functions namely 
planning, organizing, staffing, directing and control. In planning for example manager 
decides what to produce, where and when etc., and in organizing manager decides about 
division of work, delegating authority and fixing responsibility. Decision-making is 
commitment to something, a point of view, a principle or course of action. It is selecting 
the best among alternative courses of action. The decision-making has the following 
factors. 

 

(1) Decision-making implies that there are various alternatives and the most 
desirable alternative is chosen to solve the problem. 

 
(2) Existence of alternatives suggests that the decision-maker has freedom to choose 

an alternative of his liking. 
 

(3) Decision-making like any other managerial process is goal oriented. It implies 
that the decision maker attempts to achieve some results through decision-
making. 
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Types of Decisions  
Decisions are classified in a number of ways as below: 

 
Programmed and non-programmed decisions: Programmed decisions are those that 

are made in accordance to policy, procedure and rules. These decisions are routine and 
repetitive and programmed decision are relatively easy to make. For example determining 
salary payment to the workers who have been ill, offering discounts for regular customers 
etc. are programmed decision. Non-programmed decisions are novel and non-repetitive. 
If a problem has not arisen before or if there is no clear cut method for handling it, it must 
be handled by non-programmed decision. For example what to do about a failing product 
line is a non-programmed decision because no definite procedure exists for it. For 
programmed decision clear cut rules exists and hence it is not possible for two persons to 
reach different solutions to the some problem. 

 
In case of non-programmed decision there are no clear cut rules for handling the 

problem, each manager may bring his own personal beliefs, attitudes and judgments to 
bear on the decision, it is possible for two managers to arrive at distinctly different 
solutions to the same problem. For manager at higher level this ability to make non-
programmed decisions becomes important. 

 
Major and minor decisions: The decisions which have their impact for long-period 

or which have impact on other departments are known as major decision. On the other 
hand decisions which does not have long term effect or affecting one department are 
known as minor decisions, diversification of existing product lines, adopting new 
technology are the major decisions. The decision to procure raw materials is a minor 
decision, Major decisions are made at higher level and minor decisions are taken at lower 
level in the organizational hierarchy. 

 
Simple and complex decisions: If very few variables are to be considered for solving 

a problem the decision is sample. If the variables are many, then it is a complex decision. 
 

Strategic and tactical or operational decisions: Strategic decision is a major choice 
of actions concerning allocation of resources and contribution to the achievement of 
organizational objectives. Strategic decisions are major and non-programmed decisions 
having long term impact. A strategic decision may involve major departure from earlier 
ones. For example change in the product mix. Strategic decisions are made by the higher 
level managers. Tactical or operational decision is derived out of strategic decision. It 
relates to day-to-day working of the organization and is made in the context of well-set 
policies and procedures. Decisions relating to provisions of air conditioning, parking 
facilities are operational decisions. These decisions are made at the lower level of the 
organization. 

 
Individual and group decisions: Decision may be taken either by an individual or 

group. Decisions which are routine in nature, with few variables and definite procedures 
exists to deal with them are taken by individuals. On the other hand 
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decisions which have their impact on other departments, which may result into 
some changes in the organization, are generally taken by groups.  

 
Learning activity 2.3: Enumerate the major and minor decisions that you have made in the recent 
past.  

 
Decision Making Process: Steps in Rational Decision Making  

 
A decision is rational if appropriate means are chosen to reach the desired end. 
The following steps are involved in the process decision making.  

(1) Recognizing the problem.  
(2) Deciding priorities among the problems.  
(3) Diagnosing the problem.  
(4) Developing alternative solutions or courses of activities.  
(5) Evaluating alternatives.  
(6) Converting the decision into effective action and follow up of action. 

 
(1) Recognizing the problem: When a manager makes a decision it is in effect the 

organization’s response to a problem. Hence it is necessary to search the environment for 
the existence of a problem. A problem is said to exist;  

(a) When there is deviation from past experience. For example the present 
year’s sales are lower than previous year, the expenses are more than previous 
years etc., 

 
(b) When there is deviation from plan. For example sales are lower than anti-

cipated, expenses are more than expected etc., 
 

(c) When competitors outperform. For example other companies manufacture the 
goods of same quality at lower costs. 

 
(d) When people bring problems to the manager, For example workers may 

complain about poor ventilation. 
 

(2) Deciding priorities among problems: A manager might have identified a number 
of problems. All these problems vary in their importance. He may find that some of the 
problems are such that they can be solved by their subordinates because they are closest 
to them. All such problems should be passed on to them. Some problems may need 
information available only at higher level or affecting other departments. Such problems 
are referred to higher level managers. And those problems which can be best solved by 
him are to be focused.  

(3) Diagnosing the problems: Symptoms of the problem that are observed by the 
manager may some times mislead him. The symptom may lead manager to suspect one 
part when the defect may lie hidden in another part. For example if there is decline in 
sales, the management may think that the problem is one of poor selling procedure or 
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the saturation of the old market. But the real problem may be inability to move quickly to 
meet changing needs of the customers. For diagnosing the problem a manager should 
follow the systems approach. He should study all the sub-parts of his organization which 
are connected with the sub-part in which the problem seems to be located. 

 
(4) Developing alternative solutions or courses of action: A problem can be solved 

in several ways; however all the ways cannot be equally satisfying. If there is only one 
way of solving a problem, then no question of decision arises. Therefore decision maker 
must identify various alternatives available in order to get most satisfactory result of a 
decision. It should also be borne in mind that it is not possible to consider all alternatives 
either because information about all alternatives may not be available or some of the 
alternatives cannot be considered because of limitations. Hence while developing 
alternatives; the concept of limiting factor should be applied. Limiting factor is one which 
stands in the way of accomplishing a desired objective. For example, if an organization 
has limitation in raising sizable finance, it cannot consider projects involving high 
investment.  

A decision maker can identify alternatives using his own experience, practices 
followed by others and using creative technique. A decision maker using past experience 
takes into account the action taken by the decision maker in the past with the difference 
between former challenges and the present one. The successful action of the past may 
become an alternative for the future. The limitation of this is, what was successful in the 
past may not be so in the present context because of change in context under which 
decision was made. Copying from experience of others is another way of generating 
alternatives. Alternatives used by successful decision makers can be thought of 
alternatives of decision making. The third method of generating alternatives is through 
creative process where various exercises are taken to generate entirely new ideas. 
Creative ideas of individuals or groups help in developing alternatives. One popular 
group technique is brain storming. The brain storming group consists of 5 to 10 people. 
The best idea behind brain storming is to think of as many alternatives as possible 
without pausing to evaluate them.  

(5) Measuring and comparing consequences of the alternative solution: Once 
various alternatives are developed, the next step is to measure and compare their 
consequences of alternatives using quality and acceptability. The quality of a decision 
must be determined considering both tangible and intangible consequences. Tangible 
consequences are those which can be quantitatively measured or mathematically 
demonstrated. For example the one can calculate the installing and running costs of two 
types of air conditioners. Intangible consequences cannot be measured quantita-tively. 
For example the effect of good labor relationship in one location cannot be compared 
with the local taxes in another location. 

 
Acceptability of solution is also important. A decision though good in quality may be 

poor in acceptability or decision though acceptable may not be good in quality. In 
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such cases managers must find the relative importance of these two. In production, finance, 
purchase etc. the solution’s quality is important than acceptability, where as in  
all human maters such as lighting condition, layout of office etc., the acceptability is 
more important. If sufficient information about quality or acceptability of a solution is not 
available, it is suggested to experiment it on a small scale known as pilot testing. For 
example a company may test a new product in a certain market before expanding its sale 
nationwide. 

 
(6) Converting the decision into effective action and follow up of action: This step 

involves communication of decisions to the employees. Decision must be communicated 
in clear and unambiguous terms. All necessary efforts should be made to secure 
employees participation in some stages of decision making. Association of employees in 
decision making not only enhance the acceptability, but also improves the quality of 
decision. Sometimes due to non-availability of data, a manager may not take correct 
decision. As a safeguard against incorrect decision, the manager while converting a 
decision into effective action should institute a system of follow-up so that he can modify 
or alter his decision at the earliest opportunity. 

 
 

ENVIRONMENT OF DECISION-MAKING 
 

A decision-maker may not have the complete knowledge about decision alternatives or 
 

about the outcome of a chosen alternative. This problem may be highly complex and uncertain. 
These conditions of knowledge are referred to as the ‘environment of decision making’. The 
environment may be of three types; certainty risks and uncertainty. The  
environment of decision-making is a continuum, at one end there is complete certainty 
and at the other end there is complete uncertainty as shown in fig 2.6.  

 
 
 
 

 
Complex certainty 

 
 
 
 
 

 
Risk 

 
 
 
 
 

 
Complete uncertainty  

[All data available] 
 
[Some data is available] 

 
[No data is available] 
 

Fig. 2.6 

 
Decision-making under certainty: The term certainty refers to accurate knowledge of 

the outcome of each alternative. All relevant data are available for making decision. For 
example a company wants to transport goods from five warehouses to a number of 
customers. It is possible to obtain the relevant facts for the problem like type of transport 
available, the cost of transporting a unit from each warehouse to each customer. With this 
it is possible to design least cost distribution pattern. 

 
Decision-making under risk: In decision making under risk, the consequences of a 

particular decision cannot be specified with certainty but can be specified with known 
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probability values. The value of probability is a measure of likelihood of the occurrence 
of that event. In such cases, alternatives are evaluated by computing the expected value of 
the payoff associated with each alternative. For example, while estimating the demand of 
a product for future where there is great amount of uncertainty, a manager can make three 
estimates of demand associated with the probability of occurrence as show is table 2.3. 

 
Table 2.3  

Types of demand Demand Probability 
   

High demand 1000 0.3 
   

Medium demand 800 0.5 
   

Low demand 500 0.2 
 

Then the expected demand is computed as follows 
 

Expected demand = 1000(0.3)+800(0.5)+500(0.2) 
 

Decision making under uncertainty: Uncertainty is said to exist when the decision 
maker does not know the probabilities associated with the possible outcomes, though he 
has been able to identify the possible outcomes and their related pay-offs. Since the 
probabilities are not known, the decision maker cannot use the criterion of maximizing 
the pay off. He can however use MaxiMin criterion. MaxiMaxi criterion or Minimax 
regret criterion. If a manufacturer is pessimistic or cautions in his approach, he can 
choose that decision act which maximizes the minimum pay-off, which is called as 
MaxiMin criterion. If a manufacturer is optimistic he may choose that decision act which 
maximizes the maximum pay-off. This is called as max-max criterion. A manager using 
minimax regrets criterion look at the decision problem neither as pessimistic nor as 
optimistic. As the name implies the minimax regret criterion is the one by which the 
decision maker minimizes the maximum regret can occur, no matter what the outcome.  

 
 
 
 

Learning activity 2.4: List at least two decisions that you have made under complete certainty, 
risk and complete uncertainty.  

 
 

 Chapter Summary  
 

Planning is the first and foremost function of management Planning is deciding in 
advance what to do, when to do, how to do and who is to do it. It is in essence the 
exercise of foresight. The nature of planning may be understood in terms of it being a 
rational approach, open system, flexibility and pervasiveness. Planning can be classified 
on the basis of coverage of activities, importance of contents in planning, approach 
adopted in planning process, time dimension and degree of formalization and so on. 
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Plans are classified into standing plans and single use plans. Single use plans (progra-
mmes, projects, budgets) are for non-repetitive activities and standing plans (mission, 
objectives, strategies, policies and procedures) are for repetitive activities. The steps 
involved in planning process are establishing goals/objectives, establishing planning 
premises, deciding the planning period, identifying alternatives, evaluation and selection 
of alternative, developing derivative/supportive plans, and measuring and controlling 
process. Decision making is selecting the best among alternative courses of action. 
Decisions may be classified as programmed and non-programmed decisions, major and 
minor decisions, simple and complex decisions, strategic and operational (tactical) 
decisions. The environment of decision may be of three types; certainty, risk and 
uncertainty. 

 

 

QUESTIONS  
 

(1) Briefly discuss the nature of planning. 
 

(2) Explain in brief the importance of planning. 
 

(3) Discuss the strategic and tactical planning. 
 

(4) Write a note on hierarchy of plan. 
 

(5) Discuss the steps in planning.  
(6) Explain in brief planning premises. 

 
(7) Enumerate requirements of sound objectives. 

 
(8) Write a note on characteristics of objectives.  
(9) Explain in brief standing and single use plans. 

 
(10) Discuss different types of decisions. 

 
(11) Explain in brief the steps involved in rational decision making. 

 
(12) Write a note on decision making environment. 

 

❍ ❍ ❍    
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Additional Tutorial Session  

  Based on the previous results, student ability to grasp the course extra sessions are offered to 

Identified courses.  

a. University Allotted Hours for courses: 

 

b. Extra Hour Alloted for Identified Courses: 

III Semester A Sec: 
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A- Section Course 
Title 

Course Title  
University 

Alloted 
Hours 

Total Hours 
Alloted 

Course Handling 
Faculty 

18MAT31 
Transform Calculus, 
Fourier Series and 

Numerical Techniques 
4 4 Mrs. Priyanka N (PN) 

18EE32 Electric Circuit Analysis 5 5 
Dr. Parthasarathy L 
(HOD) 

18EE33 Transformers & Generators 3 4 Mr. Raghavendra L (RL) 
18EE34 Analog Electronic Circuits 4 4 Mr. Rajesh KS (RKS) 

18EE35 Digital System Design 3 4 
Mrs. Maria Sushma S 
(MS) 

18EE36 
Electrical & Electronic 

Measurements 
3 4 Ms. Swapna H (SH) 

18KAK39 Aadalitha Kannada 1 1 Mr. Nandeesh  

B section-Course Title Course Title  
University 

Alloted 
Hours 

Total Hours Handled Course Handling 
Faculty 

18MAT31 
Transform Calculus, Fourier 

Series and Numerical 
Techniques 

4 4 Mr. Sudhakar N (SN) 

18EE32 Electric Circuit Analysis 5 5 Mrs. Lakshmi K (LK) 

18EE33 Transformers & Generators 3 4 
Mr. Raghavendra L 
(RL) 

18EE34 Analog Electronic Circuits 4 4 Mr. Rajesh KS (RKS) 

18EE35 Digital System Design 3 4 
Mrs. Maria Sushma S 
(MS) 

18EE36 
Electrical & Electronic 

Measurements 3 3 Ms. Swapna H (SH) 

18KAK39 Aadalitha Kannada 1 1 Mr. Nandeesh  

  DIPMATHS - 3 
Mrs. Priyanka N (PN) 
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c. Faculty Individual Time Table handling Extra Tutorial Session 
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d. Sample Lesson Plan & Attendance Report  

Faculty member: Mrs.Maria Sushma S 

Course:Digital System Design 

Course Code:18EE35 
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Department of Electrical and Electronics Engineering

Department Advisory Board (DAB)

07/09/2019

Minutes of Meeting

The 14th meeting of DAB is held on 7ft September20lg in the Department office for addressing the curriculum gap and

Advices to fulfill the gaps.

Agenda: DAB Meeting

1. To review Course Outcome (COs) Attainments of Academic Year:2018-19 Even Semester

2. To review Batch Articulation Matrix (BAM) and produce PO and PSO attainment after the University

examination for 2018-19 pass out Batch.

3. To Identifu the curricular gaps for Academic Year:2019-20 and suggesting the department for academic

activities in support of the attainment of the POs & PSOs.

The following points were discussed during the meeting and the minutes were recorded as below:

1) The DAB Member secretary was presented the curriculum gaps for academic year 2019-20.

2) The curriculum Gap was observed for PO8.

3) As per the Batch Articulation Matrix of 2018-19 passed out batch, all the POs and PSOs has attained set target.

4) The committee members suggested Industry Institute interactions in support of attainment of selected POs &

PSOs.

5) The committee suggested including tutorials for course Control Systems and Computer Aided Electrical

Drawings.

6) The committee members suggested few points for ongoing semester

Suggested to provide Tutorials for the identified coursesa

Sl. No Semester Subject with code

I 3rd ECA- I8EE32

2 5tl S&S - I7EE54

7) The committee members gave valuable suggestions to bridge the Curriculum Gaps & compliance of PO

attainments to conduct workshops/Technical Talk/ Industry Institute Interactions on Concurent Technologies &

issues and also discussed about previous activities suggested for bridging gap.

8) The committee members suggested publishing research work of faculty members in journal.

9) The committee suggested setting target level for CO attainment as 1.85 for all courses in academic year 2019-20

with increment of 0.05for next academic years.

l0) The CO attainment for any course fails to attain set target level and target level can be addressed based on

historical data ofprevious years.

1l) Suggested to provide the Assignments that induce self-learning. .

l2) Informed to Program Assessment Committee for the preparation of CO Auainments of the ongoing Semester.

VINOD KUMAR P
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JULY  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6

WORKSHOP
ART OF 

COUNSELING
START DAY

7 8 9 10 11 12 13
START OF  

INTERNSHIP WORKSHOP
FOR 7TH SEM ART OF 

STUDENTS COUNSELING
END DAY

14 15 16 17 18 19 20

FACULTY TRAINING FACULTY TRAINING
MS OFFICE MS OFFICE

21 22 23 24 25 26 27

NBA
CRITERIA 2 & 3

WORKSHOP

28 29 30 31

COMMENCEMENT 
OF ODD SEM

2019-20
III, VI , VII

S M T W Th F Sa
1

2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30

June 2019
S M T W Th F Sa

1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

August 2019



AUGUST  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3

NON-WORKING

4 5 6 7 8 9 10
COMMENCEMENT WORKING 
OF INDUCTION MONDAY TT
PROGRAM FOR ORIENTATION

FIRST YEAR PROGRAM 
FIRST YEAR

11 12 13 14 15 16 17

HOLIDAY HOLIDAY NON-WORKING
BAKRID INDEPENDENCE

DAY

18 19 20 21 22 23 24
WORKING 

THURSDAY TT
END OF 11 DAYS 
INDUCTION PRG
FOR FIRST YEAR

25 26 27 28 29 30 31
COMMENCEMENT

OF WORKING 
THEORY CLASSES MONDAY TT
FOR FIRST YEAR

S M T W Th F Sa
1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

July 2019
S M T W Th F Sa
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30

September 2019



SEPTEMBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6 7
HOLIDAY

SWARNA GOWRI NON-WORKING
VRATAM

GANESHA
CHATHURTHI

8 9 10 11 12 13 14
WORKING

10TH DAY OF FIRST IA FIRST IA MONDAY TT
MUHARRAM SEMESTERS SEMESTERS FIRST IA

3,5 & 7 3,5 & 7 SEMESTERS
3,5 & 7

15 16 17 18 19 20 21

NON-WORKING

22 23 24 25 26 27 28

HOLIDAY 
MAHALAYA
AMAVASYA

29 30

S M T W Th F Sa
1 2 3

4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

August 2019
S M T W Th F Sa

1 2 3 4 5
6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

October 2019



OCTOBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5
HOLIDAY

FIRST IA FOR 150TH FIRST IA FOR FIRST IA FOR NON- WORKING
FIRST SEMESTER GANDHI JAYANTHI FIRST SEMESTER FIRST SEMESTER

6 7 8 9 10 11 12

HOLIDAY HOLIDAY WORKING
AYUDHA POOJA VIJAYA DASHAMI WEDNESDAY TT

13 14 15 16 17 18 19

SECOND IA NON- WORKING
SEMESTERS

3,5 & 7

20 21 22 23 24 25 26

SECOND IA SECOND IA WORKING
SEMESTERS SEMESTERS TUESDAY TT

3,5 & 7 3,5 & 7

27 28 29 30 31

HOLIDAY
BALIPADYAMI

S M T W Th F Sa
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30

September 2019
S M T W Th F Sa

1 2
3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

November 2019



NOVEMBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2

HOLIDAY NON-WORKING
KANNADA 

RAJYOTSAVA

3 4 5 6 7 8 9

WORKING
FRIDAY TT

10 11 12 13 14 15 16

WORLD SECOND IA FOR SECOND IA FOR FIRST IA FOR HOLIDAY NON-WORKING
SCIENCE FIRST SEMESTER FIRST SEMESTER FIRST SEMESTER KANAKADASA

DAY JAYANTHI

17 18 19 20 21 22 23WORKING

TUESDAY TT
THIRD IA PTM FIRST YEAR

SEMESTERS THIRD IA
3,5 & 7 SEMESTERS

3,5 & 7

24 25 26 27 28 29 30
LAST WORKING

THIRD IA DAY HIGHER SEM
SEMESTERS WORKING 

3,5 & 7 FRIDAY TT

S M T W Th F Sa
1 2 3 4 5

6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

October 2019
S M T W Th F Sa
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

December 2019



DECEMBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6 7

LAB EXAM NON WORKING
COMMENCEMENT

HIGHER SEM

8 9 10 11 12 13 14
THIRD IA FOR

FIRST SEMESTER WORKING 
LAB EXAMS THIRD IA FOR

END FIRST SEMESTER
HIGHER SEM

15 16 17 18 19 20 21
THIRD IA FOR NON WORKING

FIRST SEMESTER LAST
THEORY EXAMS WORKING DAY

COMMENCEMENT FOR 
FOR HIGHER SEM FIRST YEAR 

22 23 24 25 26 27 28

LAB EXAMS HOLIDAY
COMMENCEMENT CHRISTMAS DAY WORKING

FIRST YEAR

29 30 31

S M T W Th F Sa
1 2

3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

November 2019
S M T W Th F Sa

1 2 3 4
5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

January 2020



WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE E VENTS

1 1 2 3 4

2 5 6 7 8 9 10 11

3 12 13 14 15 16 17 18
MAKARA 
SANKRANTHI

4 19 20 21 22 23 24 25

5 26 27 28 29 30 31 REPUBLIC DAY Training the Trainer Program

5 1

6 2 3 4 5 6 7 8

7 9 10 11 12 13 14 15 COMMENCEMENT OF EVEN SEMESTER

8 16 17 18 19 20 21 22
MAHA 
SHIVARATHRI

Alumni Day

9 23 24 25 26 27 28 29 ATMEYA-2020

10 1 2 3 4 5 6 7

11 8 9 10 11 12 13 14
 International Wonmen's Day                                  

Personality Enhancement Training for 4th Sem 
Students

12 15 16 17 18 19 20 21 IA-1

13 22 23 24 25 26 27 28 UGADI First PTM 

14 29 30 31

ATME COLLEGE OF ENGINEERING, MYSURU
Academic Calendar  (EVEN SEMESTER,  2019-20) 
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WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE EVENTS

14 1 2 3 4

15 5 6 7 8 9 10 11
MAHAVEERJAYAN
THI GOOD FRIDAY

ICRTST-2020                                                    

16 12 13 14 15 16 17 18
DR. AMBEDKAR 
JAYANTHI

IA Test II

17 19 20 21 22 23 24 25 ATMEYA

18 26 27 28 29 30
BASAVA 
JAYANTHI

Second PTM 

18 1 2 MAY DAY

19 3 4 5 6 7 8 9

20 10 11 12 13 14 15 16

21 17 18 19 20 21 22 23 IA Test III

22 24 25 26 27 28 29 30 IDUL FITR Lab Test Week 

23 31

23 1 2 3 4 5 6 Last Working Day 

24 7 8 9 10 11 12 13 Practical Examination Schedule

25 14 15 16 17 18 19 20
Commencement of Theory Examination, II Sem till 4th 
July 2020,  Higher Semesters  till 20th July 2020 
Graduation Day                                                    

26 21 22 23 24 25 26 27

27 28 29 30
Non Working 
Saturdays

The commencement of Odd Semester is from 27th July 
2020

Sd- 
Dr. L Basavaraj 

Principal* Attendance will be regulary sent to parents throu gh SMS
PTM dates for higher sem left to the descreption of  HoDs.

Academic Calendar (EVEN SEMESTER,  2019-20) 
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* Weekly Mentoring as per time table.

ATME COLLEGE OF ENGINEERING, MYSURU
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College of Engineering

Department of Electronics and Communication

JULY  201 9
I            Sulidav M n n r] a v Tl I a < ri a \, \^/a T] n a c` A 1 ` / Thursday rmr:I, Saturday

1 2      WORKSHOPART0FCOUNSELINGSTARTDAY 3 4 5 6

7.  START OFINTERNSHIPFOR7THSEMSTUDENTS 8 9     WORKSHOPART0FCOUNSELINGENDDAY 10 11 12 13

14 15FAcuLrvTRAININGMSOFFICE 16 17 18 19 20

'Jlftyanced top     B¥

21 22 23 24 25 26 27         NBACRITERIA 2 & 3WORKSHOP

28 Z9--^`€T'€r-=gee.liz_\€OrmENCEriENToFODI)S"Z019-ZO._IIt'VI'VIt 30 31

.,,`i        -i,_,_       `,`-`     _J3-,-i_-',`;;gse-i -i. is.
^Ts8§seff fEfE35©3Bi!5f3i{uri=SSS7±.,., .'   `  `.=i=`   I -, -IJune2019                                                                                                        jfugust2019

S     M     T     W   Th    F Sa                                S-'M     T    W-Th    F    Sa
112j

2J    3       4>    5       6(   7 8                             4     5,6 7`    `.8_    a_    1o
910'1112'13-14 15                                -il   121 1411
16171819¥20   21 22                             18   lei   2 2122   23   24`
23   24   25   26'27   28 29                             25-26   2 28  -29   30   3130        I__



AUGUST 2019
I           sunday Monday Tuesday Wednesdav Thursdav rmr;L' ` A t I I r fl a v

1 2 3 NON-WORKING

4 5 6 7 8Induction Progl.amForVIISemStudents 9COMMENCEMENTOFINDUCTIONPROGRAMFORFIRSTYEAR 10   WORKINGMONDAYTTORIENTATIONPROGRAMFIRSTYEAR

11

'g¥?i``      ,a=#

13 14

HOLIDAYREirirrfe,\`:::A

16Submission of LP, CM 17NON-WORKING

EL

11111111111111-     .r:`-`,¥-':¥`Ir =            I             - - ,   ,-- , -  - - , -- - -- :--i

18 19 20 21 22 23 24   WORKINGTHURSDAYTTEND0F11DAYSlNDUCTI0NPRGFORFIRSTYEAR

25 26COMMENCEMENTOFTHEORYCLASSESFORFIRSTYEAR 2728Attendance &SyllabusCoverageverification 29 30First Counselingreportverification 31NON-WORKING

I

uulyz019                                                SeptemDerzulg
S      M     T     W   Th     F    Sa                           S      M     T     wi   Th     F    sYa

12      3,4      5      6                           L1-2      3-4      5      6      7
7     8      9    10   11 1213                              `8\      9 1d   11   12   13   14

14   15   16   17   18 19   20                           15J1617181`9,20   21
2122   23`24   25   26   27                        22   23'  24  25   26  27   28
28   29   30   31\ `_29    3o^



SEPTEMBER  2019
rETTmr:Li Monday S-,_,..,,`-`± I-I, Wednesday I nul Souy I I ltlay _miThT| .

18 a                                      ,;`J-.`` -`rHOLIDAY.A-, 3 4Workshop on Lab 5 6 7      WORKINGMONDAYT

jectSem~.~.-f`'cJ              -+ VIEW First Phase ProReviewfor7th

9
•,t--+,    -(                                                   ---\--,-"-i-.--i

11 12 13 14   WORKINGTUESDAYTae

¥10THDAY0F::;=;;::\: FIRST IA FIRST IA
a  *~dyMUHAR         „_`-J`3

SEMESTERS SEMESTERS FIRST IA
3,5 & 7 3,5 & 7 SEMESTER35&7

15 16 17 18 19                    , 20
J21NON-WORKI

G

++          centTrends   ``

22 23 24 25 26 27
•     ?;..=lsf ;-.3-.,tlg   ,`       -,  ,     :T`---i.----_-

'_,-:,  -S!It,MHA°HLfuA¥;:^wgiv

£.i`+y.<

29 30

using cndS-I-€.i.-;,

fugustz019 uc*oDer zol g
S     M     T     W   Th F    §a                        `S`    M     T     W   Th     F    Sa

1 2     3                                           12     3     4     5
4      5      6      7      8      9     10                             L6-     7-     8      9     10   11    12
11121314151617                         tl3`14 15   16   17   18   i9
1819,20   2122   23   24                        -20'21 22':23   24'  T25   26
25   26   27\28   29 30   3i,                        L27   2`d 2`§  ~3o   il  .



OCTOBER 2019
I            Sundav M ,\ n ri a v T I I a c rl `J ,, , \^J a A ll ar. A -` r

````````-
I            Julludy 'H| I uesaay VIJm      .    ,KL' lH| H1, _m1.

1 2 3  FIRST IA FOR 4 FIRST IA FOR 5      WORKINGWEDNESDAY TT

FIRST SEMESTER FIRST SEMESTER FIRST IA FORFIRSTSEMESTER

6
_^|¥    ,       .-ffi`                               ,,`,

8 9 10 11 12

HOLIDAY HOLIDAy   ,,,`1 NON-WORKING

13 14 15 16 17 18  SECOND IASEMESTERS3,5&7 19NON-WORKING

20 21 22 23 24 25 26

SECOND IA SECOND IA
WORKINGTUESI)AYTT

SEMESTERS3,5&7 SEMESTERS3,5&7
'   erters`rist`ce   ;rs`^`'aeFlcE"for7di_;+:i

27 28 9-:       -;     .i`t\1.-t~'"-,`\>i.=HOLIDAY    jr,i|:+ADYAML:-\:$1,-`-,y`•igri;!!¥i

5--,-y\X,F,,dy±-S.=AZ.

30 31

t5eptem I)e r zu g                                        November zulu

i          i\-i        ¥-:»t}fF.Figin€€ring

S     M     T    W   Th F    Sa                         S     M     T    W   Th     F    Sa
12       3<   4       5 • 7 12
8       9\10'11712' 314                        3     4     5     6     7 8-9
15,16171819,021,                        101112,13,i41516
22,23   24{25   26 728                      17   i8 1
2_S    36` -; 24  ` 25 26   27  28 2930



NOVEMBER  2019
I           sunday Monday _ITmr:L'

Wednesday -IiTTTREffLi
I I ltlav _mm.

1                                '`,^~4HOLIDAY`RANNADjt:'-``SigryoTSAVa.,-# 2 NON-WORKING

3 4 5 6 7 8 9      WORKINGFRIDAYTT

10 11 12 13 14 5- 16

WORLD SECOND IA FOR SECOND IA FOR FIRST IA FOR
r  .LTT•j.-HOLIDAY:-,

NON-WORKING
SCIENCEI)AY FIRST SEMESTER FIRST SEMESTER FIRST SEMESTER

t_RANARADA§'A~';''^IAYANTHg!,'

17 18 19 20 21 22    THIRD IASEMESTERS3,5&7 23   WORKINGMONDATTPTMFIRSTYEARTHIRDIASEMESTERS3,5&7

24 25    THIRD IASEMESTERS3,5&7 26 27 28 29 30I,AST WORKINGI)AYHIGHERSEMWORKINGFRIDAYTT

October 2019                                            December 2019
S     M     T    iv   Th    F    Sa                       'S     M     T    W   Th    F    Si

12,3      4      5                               12-3t4      5`6      7
6     7     8  ,  9 101112                            8,§    1d 1112'1314
13141516 17   18   19                            1

-20   2122   23 -24 25-26:                       '22   23 25 ' 26 , 27 , 28 \
'27`28   29:30 :31 729   30 jl



DECEMBER 2019
sunday nmr;I _-I:L' Wednes I#1,

-IiTITREr;Li
Fridav Saturdav

1 2 3     LAB EXAMCOMMENCEMENTHIGHERSEM 4 5 6 7 NON WORKING

8 9 10 11 12 13THIRD IA FORFIRSTSEMESTERLABERAMSENDHIGHERSEM 14   WORKINGTHIRDIAFORFIRSTSEMESTER

15 16THIRD IA FORFIRSTSEMESTERTHEORYEXAMSCOMMENCEMENTFORHIGHERSEM 17 18 19 20 21   WORKINGLASTWORKINGDAYFORFIRSTYEAR

22 23 LAB EXAMSCOMMENCEMENTFIRSTYEAR 24 ¥ 26 27 28NON WORKING-\ I iL-+`i_i           g3cserir`±•.:5'HOL]nATSTus

29 30 31

November zul g                                          Januaryzuzu
S     M     T     W   Th     F    Sat                         S      M     T    W   TIT     F    Sa

1 2                                               ,12     3     4
3       4:5       6`'7      --8 9.                           '5-6 7     8     91011

10   11   12   13   14   15   16                           12   13 14`15161718
17tl819'20   2122   23`                        19   20 21 `22   23`, 24   2j ,
24   25   26'27   28   29   3-0'                      '`25'27   2^8   29   3`0   31
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{+{`iii.t:t„i. FNginL`c.ri!tL.                                                     Academic calendar  (EVEN SEMESTER,   2019-20)

_                                                                      2nd. 3rd &  4thYearof BE
-,#

ifeEK mord" SuN     twoN TUE WED Trlu SAT          HOLIDAY {H)
` ~`=``,`2.  `,,:=``.      '=`-'``='`._3`       ¢r5',`,<--:as2%=_=T* i:^=`-,   - 8,i,

¥..:=FES:.P3f`=:i.S:55§:i:i:5£3±;€±£±:3..±5=5;±±:::=± ±3f ,=3::n::A:`.     `   _FRl ` ''=  --:  .'*,T=-=*\

*

a<IZ<i
1 2 3 4

J± 5 6 7 8 9 10 11

:=S 12 i3 14 15 16 17 •i  .8i
MAKARA SANKFIANTHl TERNSHIP TRAINING  FOR 7TH  SEM  STUDENTS

x« i:a 19 £:f=j 2fi 22 23 24
-,-.fe

£3:cl:,?

•&'#Zg,-,    `` '\e+*---.

I ::3  ``i REPUBLIC DAY--,3±P_, REVIEW OF  PROJECT  EVALUATIONi
a=a:fDIJJIJI

1

+ 2 3} n-# L5 © G 8 tf9&®irfas gE sifeT-a,bea   Q6 sealy£€maFgfi8`SF!iras:EL.€iiF¥ti!^¥ca¥¥  TFgi-gads  im  iferfeifiSia8  !fr3£g!ii&3Sm€A`¢¥tchri;titili£

S.¥ 9 11 12 =-:-,,-=

rr'--,,c:a`   _ 15 COMMENCEMENT OF  EVEN  SEMESTER-eequ-,a_.±S=ing*ee. ses5-
-,=,=r=¥_-`_    -i;..

A,

16 17 18 19 -,ril(FTJ 22 MAHA SHIVARATHRl -=    €    3  `T--*J    -   --,`-

\>

23 24 25 26 i 29
•t,-,.?

Iaa:
1 2 3 4 1i, 7 ATMEYA Sl AGE EVENT

8 910 11
z

I I =t=H I i -`=--,;S.,      2-82_6-```-_`."--_,i-`'r                                I

I

15 I.i 18
3

I  (f~,\ i   .,,i     :,;``:--:+:,+i:,i.--i,`

21 FIRST IA, 2 days Skill Enrichment program (SEP) on
<= tl  ,;¥,, Introduction to Swift Programming Language

22 23 24 28 CHANDRAMANA UGADI

29 30 31
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ATME COLLEGE OF ENGINEERING, lvIYSURU
Academic Calendar (EVEN SEMESTER,  2019-20)

=:.,SUN
MOM TUE WED I J\\--\WEEK.

tFF!r
-`}--±``,<st      _                                                       >L-.I                *         xza¥x.ae      ``.:prENT§

14

.|JEZa-<

1 2) 4 Fl[(f3,,!r\ll

``8--i    16

5 7 8 9
£,`,,i.r-:-ii9`,`0

11
MAHAVEERJAYANTHIGOODFRIDAY lnt©rnationa! Conference

a 12 13 14 15 18
DR. AMBEDKARJAYANTHl-

8S

?(hi€ 19 20 21 22 -,I, 25 SECOND   IA,   t^iL:.   :T   L`,I)  L"  t',~t  ;ti{i    iL\\;'|i,:-+v\:i5

S 27 28 29
¥*j*:z-€1- E;,_--=,,

BASAVA JAYANTHl Technical Talk on "Career Opporfunities in Digital Marketing"

:

2 M G;X D A:M Technical Talk on"Antennas and electram Agneties HAZArds"
y,£`-,g:

3 4 5 6
._-`   .

<` 9
\

10 11 12 13 -_`,,`ll,id:i 16
`\``

i   f'        ,    (   -.«           -i£-.      fi    -          h.ff        -±r    .

S`

17
-:-;-   `           PROJECT  EXHIBITION

J        ',='11'

i

24 25 26 27 28 29 30 lDUL  FITR LAB IA

2,`iasasas 31 Technical Talk on: Open  Knowledge in Network and Security"
- gs3.

IllZJ'1

2 3 4 5 6 Last Working Day of Even Semester

7 8 9 10 11 12 13 Practical Examination Schedule
14 15 16 17 18 19 20 Commencement Of TheOry Examination, 11 Sem till 4m

.JIIIv 2020    Hjdher §emt±§ters  lilt  2nth Julv 2020

I

21 22 23 24 25 26 27 Graduation Day

28 29 30 Now Working Safurdays Commencement of Odd Semester is from 27un
-Il|]v 202_0

Sd.
Dr. L Basavaraj

Principal -Jh,1
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E3EERE

Lesson plan & Workldone Diary for AY: 2019-20, ODD Semester

Course with Code: Digital Signal Processing -17EC52 Faculty: PRATHIBA M K Semester & Section: V & 8

Class
Dateplanned

Topics to be covered TLP Planned Class
Date ofConduction

Topics Covered
TLP Remarks if al

No, OD-) No. OD"M) Executed deviation

MODULE-1

1
I:917lTfJ Intro duction      to       D iscreteFourierTransforms@FT)

Chalk & Talk e`  ,  t',,I:.  iaJ,hllq
--fi;hocflJ||JL^c\^   Ira  D F-T

#cLJJL

-fcLird+-cJulwisLLirJoP,'9

2

30/7/19 Frequency  domain   sampling Chalk & Talk

c9- 81 lH ll a
FhaJ- ke -«and reconstmction of discretetimesignals. 9rfuthifk#q

3

31/7/19 D FT          as          a         line artransforrmtion,itsrelationshipwithothertransforms. Chalk & Taut

3 I I  S I,q
df)r3£Ffawl„wl797e   fl      r -L-

4
1/8/19 D FT          as          a          I ine arti-ansformation,itsrelationshipwithothertransforms. Chant & Talk

+ 5`G``9

V£oAvic7JLI:II,tiAFiDf a i -I i -«-
5

5/8/19
Properties of DFT

Chalk & TaH[
5- Glellq

`'AFT48a:J!~7wlde I+-
6

6/8/19
Properties of DFT

Chalk & Talk
6 qle[(i DF=T   qi Scf y~£~tf¢ cat, -4-

7
7/8/19 Properties of DFT

ChaH[ & Talk

7 B[e[[q Jdrdrherj,iifDdFATJL~an3 -OL-
8

8/8/19
Properties of DFT

ChaHc & Tak
8 3Ieltq p4ftyREriFT#7DFT -1-

9
TfJl8lT9 Multiplication  of two  DFTs-thecircularconvolution Chalk & Talk

7 'tylel[q Pe~#frfu&kffu4 -ct--
u--)



10 13/8/19

Prob lens           b ased           onMultiplicationoftwoDFTs-thecircularconvolution Chalk & Talk

to 'q[8l[1 tivieou*,c/ttfft|
e,

ECLIJ^s4L44-inwhcwivthsthlig
tl c2bl8l[q ttndc2coLLththcg ri(-
IL /c``7 £#ha;fropthc9 -n-
/i aatel[7 inc;7L;hai>,I;\Jcdr2]-^` 4-
/4, utlel[1 ©#REibLe`trG#[Dgk44p,ed9T`` -JJ^

Course with Code: Digital Signal Processing -17EC52 Faculty: PRATHIBA M K Semester & Section: V & 8

Class
Dateplanneda)D/MM)

Topics to be covered TLP Planned Class
Date ofConduction

Topics Covered
TLP Remarks if al

No, No, OI)ng Executed deviation

MODULE-2

11
14/8/19

Additional DFT properties
Chalk & Talk

L5- 42f,13l[q &zchriAA,foreDnd
%-.I

12
19/8/19

Additional DFT properties
Chalk & Talk

`6 ael8[[1
/®[GL+F[vL;£hlti fro& +(-

13
20/8/19

Use of DFT in linear filtering
Chalk & Talk '7 aple[[? F- rty prDb

14
21/8/19

Overlap-save method
Chalk & Talk

'P 3,[e[,?ITue CeJJ tAJ cad fts,#fth--
15

22/8/19
Overlap-save method

Chalk & Talk
17

2lellq D%cw9   q3,,if e i{cL:i.,u_-G,-
16

24/8/19
Overlap-add method,

ChaHc & Talk
oL® 5,/?/,7 ?ieb.C#A.£.CJL:E9f*[P`a±^z.bchiiatOual.E#8*h:wAi -p(

'



17
26/8/19

Overlap-add method.
Chalk & Talk 2J qh(,i ut at cdyuutal

18
27/8/19

Direct computation of DFT
Chalk & Tck

22
'\  I 4, I. I 1 S°,'jucacA,L~#L%t#CLO` -'r-

19
28/8/19 Need for efficient computationoftheDFT(FFTalgorithms). Chalk & Talk

23 lb[ellq
0.v,-urtyaijFTinul:J --<

20

29/8/19 Need for efficient computationoftheDFT(FFTalgorithmsalgorithms). Chalk & Talk
24 '1lQl[q

\ofyo±al*fREenJrf ri-
25 @lql[q pngLeJAV:ffRAOuhaut% -it-
26 Lqlelll R : i etl Cry-nyiAJi cij:.a a -r -n-
27 ae,3`,7` N#4zke4kefroardrquRT=#L'R -

v                   q`'5LZ+lz4+       .

Course with Code: Digital Signal Processing -17EC52 Faculty: PRATHIBA M K Semester & Section: V & 8

Class
Dateplanned(DD/MM)

Topics to be covered TLP Planned Class
Date ofConduction

Topics Covered
TLP Remarks if al

No, No- a)D-) Erecuted deviation

MODULE-3

21 3/9/19

Radix-2 FFT algorithm for the Chalk & Talk

±0 an%[L?
=Z^ ro Qf tyk

cfu4fty4J4LQJLcomputation    of   DFT    andIDFTrdecimation-in-time `ffAJJ.  ELJ#±fJ_ffREr=#-flitr+

22

5/9/19 Radix-2 FFT algorithm for thecomputationofDFTand Chalk & Talk

ay 2={le,[q

`'OetjL,=udin  I 8+

-q:-
IDFTLdecimation-in-timealgorithm faal£ - a -- -r ft ££ ®IT ;/

23

7/9/19 Radix-2 FFT algorithm for thecomputationofDFTandIDFTndecimation-inltimealgorithm ChaHc & Talk

jo
olG13(I? e,£,nd;y`cAfczjfcfLA-oT4,[T-.

-a



24

9/9/19 Radix-2 FFT algorithm for thecomputationofDFTandIDFTndecimation-in-time Chalk & Talk

3J JB  `fi`,7 ~e4 ha paebtw CJNm&+aLULL
algorithm- 0 FT J) 1 T

25

11/9/19 Radix-2 FFT algorithm for thecomputationofDFTandIDFTLdecimation-in-frequencyalgorithm. Chalk & TaHc

3i l,ollq
L acyVIutdr   frocqwlxpdrthftLJF]F=FT-

_H.

26

16/9/19 Radix-2 FFT algorithm for the Chalk & Talk

3lLOLl?

JCutvAfuck ~eLutubLLLGdraDFT-Di

-1-computation    of    DFT    andIDFTrdecimation-in-frequencyalgorithm.

27

17/9/19 Radix-2 FFT algorithm for thecomputationofDFTandIDFTrdecimation-in-frequencyalgorithm. Chalk & Talk

3t q[LOL[q
toapGLut4M^  cJ9Iut D rFfREkpyo`btt##= i

28

18/9/19 Radix-2 FFT algorithm for the Chalk & Talk 3r loLLOLlq

`~--.LLad

-,t-computation    of    DFT    andIDFTndecimation-in-frequencyalgorithm.

29
19/9/19

Goertzel algorithm
Chalk & Talk 34 LLt(,ol,1 £c)fueo4tryj#F%#cM4 -,t

30
23/9/19

Chirp-z transfoms.
Chak & TaHc J7 t{lcouq

`-n --.
38 'Tii-i-o'.,i-7 cz-jmrfu H



Course with Code: Digital Signal Processing -17EC52 Faculty: PRATHIBA M K Semester & Section: V & 8

Class
Dateplanned

Topics to be covered TLP Planned CThss
Date ofConduction

Topics Covered TLP Remarks if al
No, OD") No® OD"M) Executed deviation

MODULE-4

31
24/9/19 Structure   for   IR   Systems:Directfom Chalk & Talk j7 aL3I[01[? £he~  ftyLe.tytw :D eyAIf#ffi

32
25/9/19 Structure   for   IIR   Systems:Directfom, Chalk & Talk

4fl thtto[lq sdyejLut tt llp tap ; rf-
33

26/9/19 Structure   for   IR   Systems:Cascadeform Chalk & Talk
fry a5ILO Llq statTJrottrfe#e-AlREth +-

34
11/10/I9 Structure   for   IIR   Systems:Cascadeform Chalk & Talk Lrf 5lul,1 i\ L truof cLu;qu --

35
3/10/19 Structure   for   IIR   Systems:Parallelfom Chalk & Talk

44 b!!i-',.,1
atar©+RAatrfean= --

36

5/10/19 IIR             filter             design :Characteristics.ofcommonlyusedanalogfilter-Butterworth&Chebyshevfilters Chalk & Talk

L?7 1 I,c [[ 7

_ -_ _f-Of3eLiqu d+ i I e_ ^d%. ui±ue%ir#%'ul##=

-A-
37

9/10/19 Analog  to   analog  frequencyti.ansformations. Chalk & Talk
4r9 „/"`,7 =A#ctfFA£E:¥#t%c2A^xp -u'-

38

10/10/I9 Design   of  IR   Filters   fromanalogfilterusingButterworth Chalk & Taut

4J7 „`„`/? FMputri frfuaiia _q-
fllter: £T    et      Pro

39
14/10/I9 Impulse   invariance,   Bilineartransfomation. Chalk & Talk

/,,  f,) I,1„ `` 7 faeoulJBLBL%tt --
40

15/10/I9
B ilinear trams formation.

Chak & Talk
r@ -u



Course with Code: Digital Signal Processing -17EC52 Faculty: PRATHIBA M K Semester & Section: V & 8

Class
Dateplanned

Topics to be covered TLP Planned Class
Date ofConduction

Topics Covered TLP Remarks if ar
No, ODAIM) No, ODOu) Executed deviation

MODULE-5

41
16/10/I9 Structure   for   FIR   Systems:Directform Chalk & Talk

L+2L -?OLro''?
JrtytJ^4 q  F14`  Pat:I)rlrpAfruffiu^A . Bt+th+fljLeLq

42
17/10/I9 Structure   for   FR   Systems:LinearPhase Chalk & Talk

4=3 3,[to[11
S+cutfautvuLLuatLuhittFRErfethc Jt-q

43
23/10/19 Structure   for   FIR   Systems:frequencysamplingstructure. Chalk & Tak 4t Ltl,l'17 }ha#thF,ifetw`unfwflttth-4-I,,

44
24/10/1 Structure   for   FIR   Systems: Chalk & Talk

5' 'allll,1
V,I -et-_19 Lattice structure. F-Ie_ diuri cth .. ect±

45
26/10/I Structure   for   FR   Systems: Chalk & Talk

rJL 'i/"('? F_,L'Of:u%#hadifed 44-9 Lattice structure.

46
28/10/I9 FIR filter design: IntroductiontoFIRfilters. Chalk & TaHc

J.3 ul)`7 Fte_druul~&Nltrffl^ -u-
47

30/10/19 FR filter design:  Rectangulai-window ChaHc & TaHc

48
31/10/I9 FIR  filter  design:   Hammingwindow Chalk & Tak

49
4/11/19 FIR   filter   design:   Hanningwindow Chalk & Talk

50
5/11/19 FIR    filter    design:    Bartlettwindow. Chain & TaHc



A€tivity Planned ` Actual Remarks

1 Theory Classes 50 53
During the month ofNov Extra Class hasbeentaken.

2
Assigrments/ Quizzes/Self-study

2 2

3 Tutorials/ Extra classes - -

4 Intemal Assessments 3 3

5
ICT based Teaching(%ofusageinCurriculum)

- -

:`/`

•,        .-.L',

`        J)~                                               -\                                                                                                                                                          -,,,           ,-``,(

.          ,,     ,/-           .J`^ 11_
Faculty Signature: Faculty signature:                                            I

HODsignature:            ie#7# HODsjgmture:          N724g
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College of Engineering       Communication Engineering
DepartmentofElectronics&{ch```a

{Accredited by NBA, New Delhi. Validity 01.07.2019 t® 30.0€,2022}

COURSE MODULE
Faculty Name/s: Mr. Chandra Shekar P Academi c Year. 2019-20
Department: E]ectronica and Communication Enrineerin£

Course Code Course Title Coremalective Prerequisite Contact Hours Total Hrs/Sessions
L T P

17ECS4
Information

Core

REowledge about theprobabilitytheory,

4 50Theory and linear algebra, random
Coding (ITC) processes andcommunication system s

Course objectives: This course (17ECS4) wi[[ enable students to:
CLol : Understand the concept of Entropy, Rate of informalon and order of the source with reference to dependentandindependentsource.

CL02: Study various source encoding algorithms.
CL03: Model discrete & continuous communication channels.
CL04: Study various error control coding algorithms.
Topics Covered as per Syllabus

MODULE-I
Information Theory: Introduction, Measure of info{mation, Information content of message, Average Information
content of symbols  in Long Independent sequences,  Average  Information content of symbols  in Long dependent
sequences, Markov Statistical Model of Information Sources, Entropy and Information rate of Markoff Sources

(RBT: L1, L2 and L3)
MODULE-2

Source Coding: Source ceding theorem, Prefix Codes, Kraft MCMil]an Inequality property -KMI.
Encoding of the Source Output, Shannon`s Encoding Algorithm.
Shannon Fano Encoding Algorithm, Huffman codes, Extended Huffman coding, Arithmetic Coding, Lempel - Ziv
AIgorithm

(RBT: Ll, L2 and L3)
MODULE - 3

Information  Channels:  Communication  Channels.  Channel  Models,  Chamel  Matrix,  Joint  probability Matri[`
Binary Symmetric Channel, System Entropies, Mutual Information, Channel Capacity, Channel Capacity of : Binary
Symmetric Channel, Binary Erasure Channel, Muroga,s Theorem, Continuous Chaimels.

(RBT: L1, L2 and L3)
MODULE4

EITor Control Coding: Introduction, Examples of Error control coding, methods of Controlling Errors, Types of
Errors, types of Codes, Linear Block Codes: matrix description of Linear Block Codes, Error Detection and Error
Correction Capabilities of Linear Block Codes, Single Error Correcting Hamming Codes, Table lookup Decoding
using Standard Array.
Binary Cyclic Codes: Algebraic Structure of cyclic Codes, Encoding using an (n-k) Bit Shift register, Syndrome
Calculation, Error Detection and Correction

(RBT: L1, L2 and L3)
MODULE-5

Some Important Cyclic Codes: Golay Codes, BCH Codes.
Convolution Codes: Convolution Encoder, Time domain approach, Transform domain approach Code Tree, Trellis and
State Diagram, The Viterbi AIgorithm

aveT: L1, L2 and L3)
List of Text Books
1.     Digital and analog comlnuhication systems, K. Sam Shanmugan, John Wiley India Pvt. Ltd,1996.
2.     Digital colnmunication, Simon Haykin, John wiley India pvt. Ltd, 2008.
3.     Information  Theory  and  Coding, Muralidhar  Kulkami,  K.S.  Shivaprakasha,  Wiley  India Pvt.  Ltd,  2015,

ISBN:978-81-265-5305-1.
List of Refelunce Books
1       TTr anri rnmtnorflnhv  Ranian f`nco  TMH  TT prii.ti.nn   7nn7



NI fr`.      Department of Electronics &
college of Engineering       Communication Engineering

|Accredited by NBA, New Delhi. Validity 01.07.2019 to 30.06.202Z}

Engineering
3.     Digital Communications -Fundamentals and Applications, Bemard Sklar, Second Edition, Pearson Education,

2016, ISBN:  9780134724058.
4.     Information Theo and Codin K.N.Haribhat, D.GaneshRao, Con e  Leamin
List of URLs. Text Books, Notes Multimedia Content

2. http ://freevideolectures. com/Course/3 052flnformation-Theory-and-Coding/2
Printed Co Soft Co : Available
Course Outcomes: Students will be able to
I. ELE±± concept of Dependent & Independent Source, measure of information, Entropy, Rate of Information and
Order of a source
2. RezJresemf the information using Sharmon Encoding, Shannon Fano, Prefix and Huffinan Encoding Algorithms
3. 44apthe continuous and discrete commmication channels using input, output and joint probabilities
4.  I)c/t7mti.ile  a  codeword  comprising  of the  check  bits  computed  using  Linear  BIock  codes,  cyclic  codes  &
convoluti onal codes
5. agszgE the encoding and decoding circuits for Linear Block codes, cyclic codes, convolutional codes, BCH and
Golay codes
Intemal Assessment Marks: 40 (30 Marks three Session tests are conducted during the semester and marks
allotted based on the average of three performances and additional 10 Marks for Assigrments runit tests/
written quizzes).

The CoITelation of course Outcomes (CO's) and Program Outcomes ¢O's)

SubjectCode: 17EC54                                            TITLE: Information Theory and coding

List ofCourseOutcomes Profran Outcomes
PO1 P02 P03 P04 P05 P06 P07 PO8 P09 Polo Poll P012

CO.1 3 2 1 1 2 - - 2
CO-2 3 3 I 1 - 2 - - - 2
CO-3 3 2 2 I 1 2
CO-4 3 3 2 2 - I 2
CO.S 3 2 3 2 - 1 2

The Correlation of Course Outcomes (CO's) and Prog]rmn Specific Outcomes a'SO's)

Subject Code: 17EC54      TITLE: Infomation Theory and coding
List of CourseOutcomes Program Specific Outcomes

PSO1 PS02                 ,
CO-1 2 2
CO-2 3 2
CO.3 2 2
CO.4 3 2
CO-5 2 2

Note: 3 = Strong Contribution 2 = Average Contribution    1 = Weak Contribution   - = No Contribution

Profes£#Head
Dept. of E!ec`{ro!€i€`s & 8ommu!iiEaLti8n

ATME   COLLEGE   0F   ENGINE.Eit!NG

Mysuru - 570 028
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/a .,J /C' /6 /4 a27 .j/ £tj j`7

/a a27 /, .2/ /, JO c?, t?,

/a /, /4 /2 /0 33 .J7 cj(i, £
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/a /, /4 /2 /, JJ J7 cjfJ,
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/a J, /0 /i /0 /' Gj' /j 4J
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/0 JJ~ /, A6 /, JJ- /7 JJ £7 4

/, 27 /, /' /0 2, 32, a27 .f'
/4 /j /, // /, JO ?, .,, J/
/4 .?8 /, /7 /, o2' JJ~ £8 J
/, £' /, .?, /, t?a J, i, i,
/, /7 /, J/ /4 J' £/ i/ JO

I

gr pr W: gr gr pe ky> trgiv
\w,

23          .       -`          '          `         I         '`        4www.at'h}e.in



ATME
CollegeofEngineering

Semester & Section  :

USN

flo 18  £t OS  /

'"D  /8£toJ!_

i fro , 8 6 t 0±
1 fro / 8 4c,o±
z, B b / 8¥

+ fro i8 e col

i A D / 8 5 CO±

4frD18£to/I_

/8 c CO 11

/8£C04'

' "D / 8 £ cO 1 I_

1  flo 18 6 co7±

3'd-'h

£Cy)

ATTENDANCE

Course Title with Code  :  ..£.4,

Date

Student Name                   Month

Cj.

cJK0     A-

£GTHA        ft    s

Jhkh      J/y)RhJ

JH££7AL     i

J a y)  fi I;  1'  6  K  fy_i

JUMfrJ      S

nlHR£

JUJli„lTHA       P

T£JhJu,ull      £_

THfr/UcjHp.G£      i

|HBJnJLJI/I       P

I)¢lJHriAvl      '

vfrRUN         R.      3

No. of Abs.

Initials

www.atme.in



ASSESSMENT ATME
College of Engineering

/,23
I,,

JO J/ 14r 06 c'7 o8 'L /J i Assignments / cO'± U)I

/0 /a /a /a /a // // // // // // Internal Test Marks
LcoILJJLLJcO L0IJEE

33  34  35 36 37  38  39  40  41 4243 AT A1 T1 A2 T2 A3 T3 T4 CIEMarks

e?' 2? c30 a/ J2 JJ J2` 32, j2 J2, JJ /a /8 /a 4,1„ /i o2J.?J ct?.3'JjJ6 76`77e.,,

.,/ J2 JLj JJ J7 JJ J,37 J,J' '0 /0 .?/ /0 £0 1„ J/
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Model Question Paper -1 with effect from 2020-21(CBCS Scheme) 
 

USN           
 

  
 

Fifth Semester B.E. Degree Examination 
Information Theory and Coding 

TIME: 03 Hours    
                                                                                                                                       

 Max.  Marks: 100 

   Note:  01. Answer any FIVE full questions, choosing at least ONE question from each MODULE.  
02.  
03.  

 
 

 

Module – 1  

Q.1 

(a) 
Define (i) Self information Also justify why to take logarithmic function for 
measurement of self-information? 
(ii)Entropy  (iii)Rate of source 

6 

(b) 
(i) State the properties of entropy  
(ii) Drive an expression for average information content of symbols in long 
independent sequence. 

8 

(c) 

The international Morse code uses a sequence of dots and dashes to transmit letters of 
the English alphabet. The dash is represented by a current pulse that has a duration of 3 
units and the dot has a duration of 1 unit. The probability of occurrence of a dash is l of 
the probability of occurrence of a dot.  
(i) Calculate the information content of a dot and a dash.  
(ii) Calculate the average information in the dot-dash code.  
(iii) Assume that the dot lasts 1 msec, which is the same time interval as the pause 
between symbols. Find the average rate of information transmission.  

6 

OR  

Q.2 

(a) 

For the markov source shown below find i) State entropies ii)Source entropy 
 iii) G1 G2 and show that G1≥G2≥H(s). 
 
 
 
 
 
 
 
 
 
 
 

 
 

10 

(b) Prove that entropy of  zero memory extension source is given by H(Sn)=nH(S). 5 

(c) 
 A binary source is emitting an independent sequence of O's and 1 's with  
 probabilities p and 1 - p, respectively. Plot the entropy of this source  
 versus p (0 < P < 1).  

5 

Module – 2  

 
 
 

(a) State and prove source encoding theorem 8 

(b) A Memory less source emits six messages with probabilities {0.4, 0.2, 0.2, 0.1, 0.1}. Find the 
Shannon - Fano code and determine its efficiency 

6 
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Q.3 
(c) 

Construct the Huffman code with minimum code variance for the following probabilities and 
also determine the code variance and code efficiency: {0.25, 0.25. 0.125, 0.125, 0.125, 0.0625, 
0.0625} 

6 

OR  

 
 
 

Q.4 

(a) State and prove Kraft McMillan Inequality 10 

(b) Design a source encoder using Shannon encoding algorithm for the information source 
given Compare the average output bit rate and efficiency of the coder for N = 1 and 2  

 

 

10 

(c) 
  

Module – 3  

Q.5 (a) What is mutual information? Mention its properties. 
 

4 

 
(b) 

Discuss the Binary Erasure Channel and also derive channel capacity equation for BEC 8 

(c) The noise characteristics of a channel as shown below. Find the capacity of a channel 
 if rs=2000 symbols/sec using Muroga’s method. 
 
 
 
 
 
 
 
 
 
 

 
 
 

8 

OR  

 
 

Q.6 

(a) What is joint probability matrix? State its properties 4 
(b) Find the Channel capacity of the channel with channel matrix shown below 

 
 
 
 
 
 
 
 

 
 

6 

(c) Consider that two sources emit messages xl , x2, x3 and y1, y2, y3 with the joint probabilities 
 p (X, Y) as shown in the matrix form: 
 
 
 

10 
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(i) Calculate the entropies of X and Y. (ii) Calculate the joint and conditional entropies, H 
(X,Y), H (X/Y), H(Y/X) between X and Y (iii) Calculate the average mutual information 
I(X;Y). 

Module – 4  

 
 

Q.7 

(a) Consider a (6,3) linear block code whose generator matrix is given by 
 
  
 
 
 

 
 
(i) Find the parity check matrix. (ii) Find the minimum distance of the code. (iii) Draw the 
encoder and syndrome computation circuit. 

10 

(b) In a (15,5) cyclic code, the generator polynomial is given by : g(X) = 1+X+X2+X4+X5+X8 + 
X10  (i) Draw the block diagram of encoder and syndrome calculator. (ii) Find whether  
r(X) = 1+X4+X6+X8+X14  a valid code word or not. 

10 

 
(c) 

  

OR  

 

Q.8 

(a) Define G and H matrix and show that CHT  = 0. 5 

(b) Design a linear block code with a minimum distance of 3 and a message block size of 
8 bits.  

5 

  
(c) 

The generator polynomial of a (7,4) cyclic code is g(x) = 1 + x + x3 , find the 16 code 
words of this code by forming the code polynomials V(x) using 
 V(x) = D(x)g(x), where D(x) is the  message polynomial. 

10 

Module – 5  

 
 

Q.9 

(a) Explain general form of a decoder for cyclic codes with error correction procedure 8 

(b) 
For (2,1,3) Convolution Encoder with g(1)=1101, g(1)=1011 
(i) Write transition table 
(ii) State diagram 
(iii) Draw the code tree 
(iv) Draw the trellis diagram 
(v) Find the encoded output for the message(11101) by traversing the code tree 
 

12 

(c)   



18EC54 
 

OR  

 
 

Q.10 

(a)  Consider a (3,1,2) Convolution Encoder with g(1)=110, g(1)=101 and g(1)=111 
(i) Draw the encoder diagram 
(ii) Find the code word for the message sequence (11101) using Generator Matrix 

and Transform domain approach. 

15 

(b) Explain Viterbi decoding 5 

(c)   

  

 
Table showing the Bloom’s Taxonomy Level, Course Outcome and Programme 

Outcome 
 

Question Bloom’s Taxonomy Level 

attached 
Course 
Outcome 

Programme Outcome 

Q.1 (a) L1 CO1 PO1,PO2 

(b) L1 CO1 PO1,PO2 

(c) L2 CO1 PO1,PO2 

Q.2 (a) L2 CO1 PO1,PO2 

(b) L1 CO1 PO1,PO2 

(c) L2 CO1 PO1,PO2 

Q.3 (a) L1 CO2 PO1,PO2,PO3 

(b) L2 CO2 PO1,PO2,PO3 

(c) L3 CO2 PO1,PO2,PO3 

Q.4 (a) L1 CO2 PO1,PO2,PO3 

(b) L2 CO2 PO1,PO2,PO3 

(c)    

Q.5 (a) L1 CO3 PO1,PO2,PO3 

(b) L2 CO3 PO1,PO2,PO3 

(c) L3 CO3 PO1,PO2,PO3 

Q.6 (a) L1 CO3 PO1,PO2,PO3 

(b) L3 CO3 PO1,PO2,PO3 

(c) L3 CO3 PO1,PO2,PO3 

Q.7 (a) L2 CO4 PO1,PO2,PO3 

(b) L3 CO4 PO1,PO2,PO3 

(c)    

Q.8 (a) L1 CO4 PO1,PO2,PO3 

(b) L3 CO4 PO1,PO2,PO3 

(c) L2 CO4 PO1,PO2,PO3 

Q.9 (a) L1 CO5 PO1,PO2,PO3,PO4 

(b) L2 CO5 PO1,PO2,PO3,PO4 

(c)    

Q.10 (a) L2 CO5 PO1,PO2,PO3,PO4 

(b) L1 CO5 PO1,PO2,PO3,PO4 

(c)    

 

 
Bloom’s 

Taxonomy 
Levels 

Lower order thinking skills 
Remembering( 
knowledge):𝐿1 

Understanding 
Comprehension): 𝐿2 

Applying (Application): 
𝐿3 

Higher order thinking skills 
Analyzing (Analysis): 𝐿4 Valuating (Evaluation): 𝐿5 Creating (Synthesis): 𝐿6 
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Date: 27-09-2019

Department of Electronics & Communication Engineering

Department Advisory Board (DAB)

Minutes of Meeting
Agenda:

•    Briefmg minutes of PAC and suggestions on improving the CO, PO, and PSOs attainment

•     Action plans regarding the curriculum Gaps identified for the AY 2019-20

•    Comments received by the NBA committee to  inprove the departmentperformance

•    To discuss the redefinition ofpEOs and psos.

Following Members were present during the meeting:

1.   Dr. Mahesh P K -Chairman and Program Coordinator

2.    Dr. S R Bhagyashree-Member

3.   Mrs. Prathiba M K-Member

4,   Mr. Shashidhar S Gokhale - Member

5.   Mrs. Pavithra A C -Member

6.   Mr. Sunil Kumar H V - Employer Member

7.   Mr. Karthik -Alumni Member

8.   Dr. Yathisha L -Member secretary

The highlights of the meeting discussions are as fonows:

•    Program coordinator & Chairman of DAB committee welcomed the DAB members assembled

for the discussion of the agendas stated above.

•Dr.YathishaL,MembersecretarysummarizedtheminutesofthepAcmeeting+b#re°#e2'/9/2°ap

DAB committee members.

•     Dr. Mahesh P K asked the committee members to provide necessary action or suggestions to

improve the Course Outcome attainment and curriculum gaps.

•    Mrs. Prathibha M K said that tutorials must be conducted for the 4th sem subjects like signals

& systems and control systems inorder to solve more number of problems.

•    Dr. Bhagyashree S R said that students should be motivated to participate in the Smart India

Hackathon or any project competitions held across the country so that students can develop

the skill as an individual and as a team member which contributes the attainment of POs and

PSOs aswell.

•    Dr.  Mahesh  P  K said  that the  same  will be  intimated  to  the  PSE  committee  to  motivate

students to participate in SIH 2020.
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•    Dr. Yathisha L noted down the suggestions and then presented the curriculum gaps identified

for the AY 2019-20 and highlighted the POs that have a shortfall compared to the set target

levels, namely P04, P06, P07 & Pot 1.

•    Mr. Sunil Kumar H V said that students need to take up the real-time projects to carry out their

academic projects with industry trends to fill the shortfall of pos.

•    Mr.  Karthik  M  said  that  internship  work  with  thmst  areas  like  IoT,  VLSI  designs  may

increase the contribution to bridge the gaps.

•    Mr. Shashidhar S Gokhale said that industryroriented training can be conducted to the faculty

and students through the MoUs which will contribute to the attainment of curricular gaps.

•     Member secretary Dr. Yathisha L presented the tentatively planned activities to fill the curriculum

gaps.

Sl.No, Event planned Date Relevance toPO/PSOs

1 Workshop on "Machine Leaming " 3rd to 7th Feb 2020 PO-4, PSO-2

2 2 days Skill Enrichment program (SEP) on 2 I St Mar 2020 P04, PO-5
Introduction to Swift Programming Language

3
Technical Talk on"Antennas and electrom

i5th April 202o PO-6, PO-7
Agnetics HAZArds"  ,

4 Technical TaHc on "Career Opportunities in 29th April 2020 PO-1 1Digital Marketing" Network and Security"

5
Technical Talk on: Open Knowledge in

9Lh May 2020 PO-6Network and Security"

•    Dr. Mahesh P K asked the meinber secretary to share the NBA reviewer comments.

•    Dr. Yathisha L presented the weakness and deficiencies mentioned by the reviewers which is

as follous:

Weakness:
1.   The entry-level rank of students starts more than 8000.
2.   The suecess rate without backlog is very low.
3.   No inclination towards higher studies.
4.   No inspiration towards entrepreneurship is seen from the staff to the students.
5.   PEOs and psos are adequately defined.
6.   Quality of publication needs improvement.
7.   Placement needs improvement, and the Average package is shallow.



fig
College of Engineering

Department of Electronics &
Communication Engineering

(Accredited by NBA, New Delhi. Validfty 01.07.2019 to 30.06.2022)

Deficiencv:

1.   No significant R&D Activities.
2.   Quality of publication needs improvement.

•    Dr. Mahesh P K infomed that the junior faculty members should be encouraged to take xp

their research work by the ph.D holders of the department which contributes to improve the

publications with enhanced quality.

•    Mrs. Prathibha M K said that entrepreneurship-related programs or activities to be conducted

for the students to enrich the entrapreneurial skills.

•    Dr.  Mahesh  P  K  said  that  the  Department  had  procured  the  lifetime  licensed  LabvIEW

software  with  which  students  can  engage  their  project  worfu  in-house  and  the  quality

put)licatious may emerge.
•    Dr.  Bhagyashree  S  R  said  that  the  faculties  have  to  take  up  research-related  projects  or

consultaney projects contributing towards the research and developmental activities under the

department banner.

•    Dr. Mahesh P K said that PSOs and PEOs are redefined by a groxp of people which includes

senior members of the Department along with the necessary feedback from the stakeholders

like employer and alumni members as well. The redefined PSOs and PEOs are as follows:

•    Redermed pEOs

1.  To  produce  Graduates  to  excel  in  the  profession,  higher  education,  and  pursue

research exercises in Electronics and Communication Engineering.

2.  To Produce technically al>le alumni with the capacity to examine, plan, create and

execute  Electronics  and  Communication  frameworks  thereby  involving  in deep-

rooted leaming.

•    Redefined psos

1.  To   comprehend   the   fundanental   ideas   in   Electronics   and   Communication

engineering and apply them to  identify, formulate and effectively  solve colaplex

engineering problems using the latest tools and techniques.

2  To  work effectively  in a group  as  an  independent visionary,  team member,  and

leader,  having  the  ability  to  understand  any  requirements  and  develop  feasible

solutious to emerge as a potential entrepreneur.
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•    Dr.  Yathisha L noted down all the committee members action plans and the suggestions to

improve the Department's  overall performance  &  the meeting  was  concluded  by  thanking

everyone.

Sl. No, Name Designation Signature

1. Dr. Mahesh P K
Chairman & Program K2?2#Coordinator

2. Dr. S R Bhagyashree Member giv
3. Mrs. Prathiba M K Member
4- Mr. Shashidhar S Gokhale Member i2g
5. Mrs. Pavithra A C Member or'
6. Mr. Sunilkumar H V Employer Member

7. Mr. Karthik M Alurmi Member OML

8. Dr. Yathisha L Member Secretary '-Ir
Copy to:

1.   Principal's office

2.   DAB Cormittee
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Class3rdsemesterRegularLateralOveran4tSemester No. ofStudents No. of pass FCD FC SC Passo/o
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VISION  OF THE INSTITUTEDevelopmentofacademicallyexcellent,culturallyvibrant,socially  responsible  and  globally

competent human resources.

MISSION  OF THE INSTITUTE

•   To  keep  pace with  advancements  in  knowledge and  make the students  competitive  and
capable at the global level.

•   To  create  an  environment  for  the  students  to  acquire  the  right  physical,  intellectual,
emotional and moral foundations and shine as torch bearers of tomorrow's society.

•   To strive to attain ever-higher benchmarks of educational excellence.

VISION OF THE DEPARTMENT
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Faculty Member

Designation

Department

Faculty Member lD

NovEnBCA     c2ol3

iJRurRhJAO       K./.

3S/j7fi/T          /R0f£JJOR`

Semester : Odd / Even

€_I._E__£7Ro/lcJ          A/D            CoMyJUNICBTIOJ

C  C  0   10  20

Sl.  No- Sem. / See. / Branch Course Title Course Code

1 3/    A/    £C£ £l£CTR0iJIC       D£VIC£3 18  E  C, 33

2 3/    C/     ECG £.Lf  crRoivic      DfuicGS /8   E  C33

3 3/   8/    £CE £4Ec,rRONlc      ofiiic6J         hulo
/  8 £cL37

lrif rkun£,7A7io/          4A8oRfi7oRi/
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/ 8  £ c LJ'

irij7AUMfiv7hii¢ri              zh8OAA7OR/

Review at the end of the
End ofSemester

1't Month 2nd Month 3rd Month 4th Mdnth

Staff xp, .pe pr w<
ky,

HODReviewer

/¢jfl
1'# ¢jgr J£

1                                                                                   www.atme. in
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CourseOIItcomes CourseTitle
Ei,Ec,rkoNIC           DGuicE3 CourseCode

I 8  E C33

CO-1 DCJcr;lc     the      Prin(lpleJ      0f        Acrni(oriduIFor       P^yj;cS

CO-2 £y-/|o.ih     thc       /r`i^t.IpllJ       and      ChailacleriJ£;CJ      a/       d;//(rcnf    f//lJ

Of        Atmicoriducfor          deul'tcs.

CO-3 I//ujtrolc       the       f44r.ical;OnL      /rotcJJ     Of        Aemicondu(tor

d,u i  c,J .

C04 ut.I/.iic        the        rnot^ernat;toll       mode,/J       of       Aemiconductor`

juni|`IonJ        and-MOJ       tlah.J.IJforJ/        for        c',rfu'Its       o|nd.    J/JIcmJ.

CO-5

CO-6

Course TitlewithCode:
£l,£C7RolJIC,          DEUIC£J        :       |8   £C33 Semester :   3'd'

CourseOutcomes
Program Outcomes Program SpecificOutcomes
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Lesson Plan

semester & section :  3'4`

Topics proposed to be covered
TOpic

Covered
Date

Remarks

I-8-Jol? Jcmicorldu{forJ..      /ntrodu(fio±_ I-8 -)01'

2 -8-.'01 ' 8ondi^ for(€J      in    Jol,'dJ 2-8.loll

' -8-c201' £nfr§/     JlandJ,     _fletalJ 1-8 . ±0 /'

7 -8 -£01] Jcm.ICondu{torJ       and.       /hJu|otols 3  -8-±ol]
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?-8-Jolj Conduct:Vity      and      y|ol.I/ily
13/ /I  -8 -1]
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27h8-8-r|
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28 -8 -/f
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£ 3-8 . a ol' uol;{aliue    duti; i;on   a/   cu_I!rd Ob     af     Jr,._
''  !f . i. /i P}c-p/dti  ,,., I,)

lit)4      Ar€ax.alouri-Z,tncr    dreoKdoun,
i -i -/'23.  8-loll

£' -8 -loll ^Valanf^l     brtaKdowrL, Rccli  i it,S

27 -8 . £0  I i tbelcclron`Ic    dtvicej   , A o  i o  al ,. o d_c_i

28.  8-Po 1' cu'rtnt    oy'd I/ a  /  1  0- C     ;n,      t`//Um'inoilld   Jun(|;on I-idf  -  1 -   I  ;

£' -8 -£01 J'olar      Ce,lJ, ^o  1o-dclicl_!___r!i
c3C-'  -/i

3o  -8 -edo I I lJBDJ    ..       Ll ht       em;tt,n nl a t Cr , a / J .2 7 - ' - /,

3-i  -£0 / I fl  Umcri  Col I o  a / ( ry) I .?J'. ' -/'

i-i-201' N  U rr| er i C a I__ _JJAbllmJ     and.      revI.J;on £6-i  -11

a/or     I-juritf;On     /ranJ;dfor    ..    /undorrNotalJ_ (  ,  //-/i i)ltly¢d    a
I-i-1o 1]_

t-'-*01' lil;ca/i`on.        AI;tA,     8r7s

11-?-20li cl 4 r i  c a  11 ®h

/7 -i  -£61' 7^e      cO,) led.      dl'oalc       y|ode|

18  -i  -*01/ J AI ''  t   c A '1 n !rol'Ion,     of     a.       tronJ.I_±J!r_
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26
n-1 -J , l' Cutb/i   .      Aa+Urat;dn,    JN;tclii^|      Cycle 12  -II -P  I

27 2b -i . J® '' D r ;  / i   .i h    { A C   A aJ a   l c 2 ; a n,  ,     8 a j c    rl a I r o  u 'I n } lJ .  I I .''

28 £j -/ -J0 ll

'AuaIancAaArca.I<d a  @   h.

13-11.19

29 £S -i -J, 'l Numcr;ca/      |rolllmJ I i - I i- I i

30 £ I-i -J„' 'i     riomcl.ical     /ro6ltmJ        ood,        rcu;cj;orb '1-11-1'

31 27 -i -Jb'l I.i.,t|d.  if/elf    lrohJ;rf tors   -.   8o,tic,   /N    |ffr i3 -ll -11 A,l`'`al  J'  /L

32 I-10-2®1] £|UivaltnL     CJI(Ult      o^d.      freilJ(n[y   l'im-,ta/;ond /4  -/I-11

33 3-10-Jol' noJ/£7..    Juo      £(rrrl.ina|       y)oj     jfri){ture /4-11-11

34 i-lbJol||fncr]y      load    di'O-}Jam /4.  /I-1'

35 J-lD-10li I dl a I    Col /  oc i t a n c e    ~   I/ a I i a-j 8     C A oir o| clcr .I J f i  c s /  ?  -11.11

36 '-10-1,1' 80iJ;C      MOJf£T         o/iroll.Or. /  8  -11.1'

37 lo-IO-I ,l' rloJf£T     jtri}clure. 18  -JI,'' £4
38 W-n-1Wi^   cu|Itnl-uo|toi}C      Choracllr.IU|icf / 7 -ll-J7 C4

39 'J -10 -loll Ill   Numcr.ical      }rd4/tmJ £o  -ll.  J7 £4

40 /'-/,-1,1'
Ill,Nmu;(al      /rdJltrrjJ     and     rev.iJ/on

do-11-.`1'

41 17  -10-10'] fa4l;(at.ior.     Of     Piv    jlJnc[;orls..7htimal    ox.iala(;oh 0 ± I „11)

42 23 -10-1,1'

I'ioi i fuI I.-On  ,      Ro./i  d,      thcl  in  a/      Pro  ceJJ  ;n  9
OJ/   /0  //i

43
@!  -/0 -1,1' /a nL    i  no / / on t oi  i 'i  a  A  ,      C Aem.i  col I    U 0 /0 ur     depd A'i  [  '' ¢~ o'   Ilo   /  1'

44 2J - lo -i a l'
\`.WIotoll`tAo|Ta|Ay                                     '                  '

09  /   /a  /  11 I rl foJy  dri ucl

45 6„l,o/,i/,)foJyJ   dr[if £J' -/a -J a /i 'ift(Aih|,    ncla/li2Ot;dh

46 3 0 -10 -101 '
!  lntcjlatcd     Cir(ilitf    ..       8o(K.#rouhd,

2J /  , 0 / /  ]

47 I  -/I -J,lj EVOIut.Iorl0f        /CS,    CMOJ     /foceJJ     |ntl]ral;Oh, Ji/ lo I l]

48 '-// -i ,l' lnLtc]raFldn      O^d       other      c;rtuit     Pr`OJltmJ @o/lo   Ill

49 7 -/I  -Jol i Numcr.icol      Pr¢A|cmJ J,/  ,0ll]

50 8  -Il  -Jo l' Nurntr'icol      prol'ltmJ      o^d         rtl/;J/Oy. i  /,I /l]
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26 11 -10 -1.I Cutoff          }o|+ural;or+,      /u;I(/;ng      (l/clc. 34-[0-''28-'®-17i8-Io-I30-lo-lf
27 1 i -,O -i ,I rl     t   `In    tllc     10"     re   i`-;n        loIJc      nor-Y.0-Nr^&

28 18 -'0-1,1'

01' YO  „,   ,4i!!±J!ant^cbreoKdeu~
fllt'rtd   by

29 3ed.Nun,I;inj D,.  PK

30 3/ -10-1,1] N4!1!±:I:±±J__  Pr¢4l(mJ     and,      rti/;J;orL, 3l-16 -' f3l-'e-I)i3-'1-Ii14-I/-/Ilt.''-I'
31 31 -/, -1,''

``   f"|dtffccl    tr`olrlJijlorJ   ..    8oJ.Ic     pN      Jf„

32
i -I/-J`,I £   u;llolllnl      fircu;   E     orid       _fri|U{^{y       |imilolionA

33 '-/I-1,''
/b±±l±|=1±!1|±! _in I n o\l       MOJ     jt ru iluy c

34 7 -11  -1,''

I'    £ A  tJ              4  oil d         dl  oil r  a  in

35 7  -11.1,I '

„               ,/dtolICa>acI`tcJnca-U_a/ t a 2 C      c A clr ol c lt r I.f t; C S

18 -''-']
36 ".1uJJ   8o.d,c     Mod     „    oi:rotMfu, £¢-11-1'

37
i-11-J,l'

i/I`1A±!||J7JtryctlJr 6
+O  -li-i:

3uOJP,a  U

38 -,, -.")
`\C:|!!:!±±±:|!1J:ia,jeCAaracIlr;jti'cf

& I-li -I )

Dr.. y L-,

39
13-11-10/  ' ivumtr'ical     Arobltm/ } I-  1' -I i

40 'J::!:::!JJA!1!!P|i_ i Mbl{mJ    ohd    Teuunf ty }8-''-)]
41 'l-''-"'I^'i   -olr`Icatiofty        W         ul      .Unc±I'Ons..   T^umal   a)lldatl

dr-I-'1-I? J,t{id)  c jaif,J,t{inl{!di
42

i,8.,,.).,I...'1

i/    lJ4`ior|,            a.    /d     tht/moll        ro_CcJJ;n3 I-''-11'-,„1/-//-/'¢i-'i-12a(-'1-']07./I-I/7-'1-1'
43 8"-1.,/I

/~iinahlati`0rL,CA¢rnic_aIWa.iar`de p a } ;  t .I a  ~
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44 2b . 'l .1®l ]|l
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45 i

'
11.11 -)01 ''1 £iJ:i;^9  ,       Mc,to.I/.,2o'l,,0~

46 21  -11-1'1' nti   rated,      CircurtJ    ;_    8otk.ground,

47 2J-ll-Z® I I

/EuaIi|tI.a~afIc,i.iv)af_io( e J I    I ntc |r o, i i D n>

48 17 -ll -Jol'

a,l^ltrall.0~ond~oth{rClrluitProd//mLf

49 18  .11-101
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WORK DONE DIARY

WEEK 1 MONDAY   i!g/7//; DATE TUESDAYjo/7/J/DATE WEDNESDAY ®//7/// DAT

4  PBU I  f  u

I  N  16  A  ul   J  Ill  i

clbJJ£3

C6mrrNnLement      Of

Odd-AcmiALcr

/ , G „ / C- 4'

I    ,   7  E  A  rid  H   I  P

c  / ,Jc, G J

c1¢D

EWhM

Moenc;;ndotuh;:kr/)fr;`tnjt'/,!~

6ooa,r,%oucdT,:;|na::;?

WEEK 2 MONDAY i./g/J;   DATE T`UESDAY  4/8/;/ DATE WEDNESDAY 7/g/;/ DAT

DoifalolJc     /rc/oro,I;or-
Of          f`,no,I       yea,r

Jtu  d`ntJ.

/3.'f     fo     I.lJ    Pfr
£D  -.  drd-     A

8o^din/J       in     Jol,ds

lorlit,      and.     ylclallic

b a r. d ,` n i

11.If    to       I.lr   p„

£D   ..   3'd-    A
C,oualcnt       b4ndiniJ,
£npr8/       boirid.3

i;rJt        ModJIL       oi^d.

fe,(orid.      modu/a       //r

pro,,  ar  at i y~ .

WEEK 3

Lab     Ui`dpo      MAR;n#

Rccti  fi,,I  `

Hue   and.    fuk
Hal/      ala/      cL

MONDAY /./g/J/  DATE TU ESDAY Zcja/g/z; DATE WEDNESDAY /7/g/J7 DAT

HO  L  10  fr/

I      BhlRldr

/2.lf     fo     ,.IJ    ,M

4D  ..    3'ct    A

nt,falJ,     /nJula/orJ
and-Jcryijcon.dl)cfo/J

12.If      to        I.,i    ,ltry

Dirctf     o^d,      ir|al;rciL

J tin / Cd n d U  lfo rj,

E/C'tlronJ      ohd,     Hole.

•+i

boJ     u,`dco        maK;n7

j^unF     and,     dicriiJ
cl;  , p  ;  n  i .

Lcib     I/I`du      max.Iiitf

Clam/„J-

ioi;[NL  an.L    Ncdat'
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WEEK 1  |THURsunT4iji7"TE       FRIDAy   4j/48/;/ DATE
I SATURDAY 4u/4g/;/DATE

lE=

leo;'`'8`:;;  :-';:J':J       ;;°;{/rbo3d¢'udrf ,:a   fo   Mod  /

N a ri  -    p, 0 A  K  I  /  i
=®   ,ot'.~`,`..   "   ,aL,

J c rr) ;  CI ri  d U  1 fo r J  ,I_   ,c``,.,    {.,.'  (-'di^',~-_J;'..,,,a,'4t,I,^.=®J!-..„('J.II,n
Orb;folJ,    nlaf(rI'alJ

c  I aJ J i   / `,  ta '  ,' a p. .,0.,I,0/./IPly, f fr 7 u R  A  fi  /

t5           .~:  `'*  A BatiL     82..      £Di     lab-<               I.t',d,i(.,on.,  bljLll',,/t,S
/ntrod,UctilJ~     to     /04

\i+
Pfrreap/an", n^ di     Afic' hF :{;du /Cc

J=-0
orlal.     o./|ituali     J/iiaJUJ

WEEK 2 THURSDAY  8/g//; DATE10.11hrltoI.IJ'n FRIDAY   Z/g///    DATE SATU RDAY /4/g//; DATE

E

9

?      {0      /a     frrt
rJbn.-LJolKi.nj      fancft,,d(ntJ.8attL     a/..     £Dl     [a6 £D..     31d-       A

Ho//   lJal/c    yc{fi.i.I(i      M,'{L lab       (i//ahoil.iopL
IaI0U'a arLd.    u;thout    Copat/torii,tcr.1.oofrntD?.ffpM

io.if    fb     I,If      'rm8oitLL81..£f)/      lobi|o|/Aloucrecl`if/Cr.

i 0 ED.-3,d-A u;tL    oin.d      ui.thoutI-0<
A;ritar     Com6'inafion      ofatom;aor6'ifa/S Copati`{or       filter.

U'
AJfi/nmpnt       /ron £Dl         I,a,J,         „OrJI)o'l lJt     '/car   lndulfionI0 Modd|l.-/       /re,/orafio~ U/ d at i I h. i r a J, a in .I-0

orid,        alJtjf;on,       6cinK_,,c/ar`at,0^. a/clc   I         e*/w;m[otJ. if hR0       CornpuJ     dr'il/6fori.inalI/(ar'Atudlhls

WEEK 3  . "URSDAY JJ./4/J; DATE FRIDAY    ///J///  DATE SATURDAY  ///J/;/DATE

==I-®<

9I0I H o L I D  fry'J3£OIWot/tNAtNlt

9    fo     lo    hnE.a..3'd-A[E,A)d;aflolm   and-relaftal-Prod/tin

Noul-uoRKIN¢

00a5 Dby'
O.,I      fo     ,./I     /n,8afck82:Eb||a.aflJlluolvcrccti'i/(r   and,JhuntPot;tiucoind,nc2o.fl.Ucc|ipperJ. J  #  I U A  J) fl y

£0I-a /|ipor;nj      fc[hn;ta|[rainin}AI/llo4UJanal.Achtalul€

.A
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WEEK 4

WEEK 5

WEEK 6
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MONDAY /_' / 8 / , I  DplrlE

/a./I   bfro     fo        //I/yL

8olf[h       hl..       SDI      [aJ

JHa//(a      J/       Dr.   JR8

Hal/      Wow.       and      fu//
Ho,vL    rcifi`/;Ir        H;.fL

O^d

i , , tcr-

4oJ

WORK DONE DIARY

TUESDAY a_a/8/i]DPIFTl WEDNESDAY

W;t^out    Ca/atifor

u,`alco       mo«;n§

2.(a(r          allodf

foruord     oirid.    reufruc
A `, a J .

MONDAYr 6/8/,i  DATE

A/t;fudc       fraiq.IrLff

ty      Mr.   Raf^U   nonJoiit
Carri(i     /r-;me.

MONDAY 0_J/09/,'DAIE

„4//0A/

hNEJHA

chhruk7  Hi`

'J,./r   fo     ,,f  ,rl
£D   .,    Std-   A

D{r.ivafl`o~      a/

Condutliul.ty      and,
MobJlity,        /rod/(mJ

b`iy)e     and.       4oad_

re}u/afio~..     2,nn
ali`odc      u,'dco      mat;^7.

TUESDAY J_,/8/,'DAIE
J:/i    jK;ll    fro;n;n§
6}       nr.     hlaju,   C;v.itr

|r;rrlL    /or       fir|o/      I/tar
A tu d,n ' J .

?,lf   fo    I.'f  pyL
£D,.      J,d-A

Dr.I/t       Orld,       rcj.icf  foin((,

/ i.a 4lemJ `

J.ff   fo   4.4J  /M
7c.ihrl;(ol       C/a,jj        /or
J`^     8       dfudln/I.
7o/; C..    J e in.i  (ohdu  t/orS

TUESDAY 4c?/i ;/J/ DATE
/2.i{    (a      /.i5/rfu

EO..   J,d-,

^odu/i,i    .,    /N    jurlt{.10rlJ

/ntloduLf.Ion,      ?ua/i{ol'NC+

ducr;Pt;Pn      of     corrlrlt
olt      0.       junLf,0~

1  Pn   fo    3  PM
Reaijtra/;Onw      flrocbu

J/        corl.ier      pl;mr,    for'

i ;rloll     I/tolr    Jfudt4fJ     ot
'0,.

A/£'itudc     anal.    /rc-

//a.t(mtnt      train;nL?

/or       7tb    A{ro     |£lJdtnf
b/        Co,rr;(I         /rl'mc.

/1.If      to      /./J    ,M

£D     claJJ       alt'',d
to       Or.     yl

To`lK    6V     Mr.     AraJU

0^     Jd/t     JK..''/J    at

o,,d ,. t a  , ,  u n .

WEDNESDAY |8/81,'DP(TE

£D  :   3trd-    A

Ei/iltof     i(in/wo,turo
a^d.      do/inf    o^mo6ill.dy`

hall      a//l(i   .  /htrodl}ctio-rty

JO/t     JK,,I/     l,a
1/      nr.    flr4J,,
`/ear     AtudchtJ.

Rc.J.!l.t     0:://J.ij      mcctih7
mono } tin tn6

WEDNESDAY a
_/a,,,'DNrT|

/2./I     fo     /,J    ,rty
£D'.    J,d-      A

a 1' al i  f a t, ,)c

c o n  t `,  n u € d.  .

d.J{,.,/i.,b~

Lol      Ui`dco      Hark..

Dc,polrtnent        mect'.h3

a,t   3   PM.
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WEEK 4 THURSDAV -tyi/7 DATE
I

1,.I,-`I   ,.,, I   ,^

•8®,,L    ,,-.,, I    lad

f'''   ".'.  '``,i'.,`r
a.,    ``..t    c,.'',e,J.
1,.   , £J  ,A
£,    cl.JJ     a,ll`,ed   £o

.,   £

WEEK 5

A/ti[Udc      trainjn?

claJJcS-       rc.(hn;col

Jt.JJ`ion     &J     nr,   yuvraJ

Corr.Itr`     rr.Imc

THURSDAY+ I/8/,'DAIE
/0.lr   {0    /.,I   ,"
8otcL   8/..      i:.0/   lob

2cncr    d.i`od€   clio,ro,cLeiijlio

oirid,    volta}e     redu|oitor

2.oo/n   fo     3,f I  /M
£D   .-3'd-A

Holl     e/i ccl     and.
i e, ! o, t C d- P_ I a a / t in J  .

3.I a   to    4.'f   '"
7ccl.n;col      c,/aJJl      for
f fb'B'}tudehtJ    :.  J(in;conJi

i;hal   yco,r   ..    A/t.i[ualc
M0  r  n i  n

WEEK 6
c'c JJ ., a ~ `

THURSDAYOJ/„///DATE
i   to    '0   hrL
3rd-C,    ..    Boij,.CJ,    |^troduc{i®

/a.lf   to     /./I   'M
8otcL     8i.,   GDI     lal

CJCR        ChoroLcf(I.Ijt.ICJ

2  to     J.JS   PyL
GD       3td-A   ..     9I'Odc   currcot
a,?Uci{i'on       and    /lollcmj

3Jf   fo    4.if  /M:   £D    3ld-c,

/^troducl;on     fo    /a/ol;t^mj.

FRIDAY 13 /  8 / , DATE

lo.,I      fb      ,.IJ    /r,
8oitt^       81..     £DI     La+A

a,I .,,, lrJ   -J(',cJ,
jhunt      anal.      two     Aid£J..

i   i a    /0     fryL
ED     Clolf J        o|te/cd      to

AJ

A/t`ituale     lroLin.;n#

bJ        nr.     ftodhuulondanL

Clnd-Mr,     uiSncJL-

C0rr;er`      Pr;m6

FRIDAY 3_6_/ 8 / I I  DAI|

9    fo     '0   A~
2J)  ..   I,d.   A

Claw    fed|on    ft    Module

l`-,I    to     ,'f   ,A
8oltcL     81..       £Dl     /oJ>

2encr   alio  ale    cho,ro,cl€iI.I/;cj
oind.       uo/fa}€     7e|Ulatoy'

R6Cord-        evo,/lJoti'0^

OF       8atcL     8L
Jtu dcn6J  `

FRIDAY o 6 / a 9 / / I   DNilFi

?     fa      '0   AM
f o ..   3rd-   A
Rcl/Irdc,   4;aJ       and-     rciJcijc,

bio\J      4reokdrmrL.

0./I     fo     /-/I  p"
8CJl{L       83..        £Oi      laJ

JCR     cl\olr4lteiijt'icJ

ATME
CollegeofEngineering

SATURDAY  £7

Thurjalaj       T`imLtab/c

lo.IJ    'o     I.IJ'fa

8oittL    81..      £D/       lad

Jcr.,(I      CI,i,`r.J,

'"0   A,.al`d      e/',/'`'J
oind,       clam/crj`
i  to  J.Jf   'n
40      ollt(Ild    to     Or.    P   K.

u:I_4.ol.    a.^d-_RcaAonn7

train;n#      ClaJJCJ     U
MJ.     n.n'iKa.     oir|d,
„J.    JOum/Ol,

SATURDAY  c?

c4

`/,,DATE

SATURDAY a,/a,/,'rJNrl+

NON-uok`K/Jj

J  8 7 U LD  A/

QUut)a:L  Po.|Cr   /r¢/oTalJ¢

f"     ,Jt    ,6.
coood}nio,I(d,      A)l;fudc     claw

/a,     StL8.      ¢U,4/,0-
/0./er      d'i.4/r;4U/.i¢^-
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ATME
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WORK DONE DIARY

WEEK 7 MONDAYo7/47/;;   DATE TUESDAY/a/a 7/y/  DATE WEDNESDAY"/49///DAT
io.if    fo     li.lf   An

8at[L    hl   ..    £D/   laJ
Alt"'d    }'    i)r.   J48
Jck    characttr`,jf'icJ

ii.|f   hM    fo     13.lf-/rL
GD..    lsd.      C'
in{r.ducli'orl   to       module

4aJicJ.

2.oopM     fo      4.4f.)rL,   Cl8ottL
Sol     (a6   :.       /ntM9_uc/I.Orty

110  L  I   D   fl/

„0  HhRfhM

ll.If   fo    ,J.,I,~
£D  I    3,A   C

J3o^dlnd      forc€J   .in      cfo/I'4

IP.If-to      ,,S   ,A

fb..   3'ct     A
2,iner     lleo{aloHn.     anal,

Rc u `i  A .i a  n

i;;[olm,e: i   , /:(:Cmf::4  ;,yf`,ic.

C0ord',natfal.     fi/ti.£ulc,
elo,jj     /or      3rd.    8.

Lab    (1/pl;mpnt-

Rc   lI`;,,C'.,^8       JIP-

r act; cc

WEEK 8 MONDAY A//47//7   DATE TUESDAY ///47//7 DATE WEDNESDAY /8/;/;; DAT

'1.1{       fo      lJ.,Jhru

ED ..  3'd   C
D;r£(t     and.       /nd.Irect
Jem;conducforJ,     e|eLtyonj
and     ho/£J.

1.oo|n   fo     1/.4f  /ft
£D'     'o6   ..     J`o,,,A     C,I

Huh    and     FUR      ul`(A_ant
u.IfhouF   Col/otlfor       i.Ilfer

9   to      ,3.0o,-
£DI     I,ol6..    8c.tch     CL

HDA   and.     FUR    H/thond
u;(hour     Ca/olih^     i;lttl.

/}.lf  ,„   ''    /./i  'n
£D:     8,d.   A
huolonthc    4[eoKdou~

Oind,      dlbalc    a//  ro%.imat;onj.

JRJ      Del/..¢e    FD      oil/I)Call'On

ll./f    fo    /J.lJ  Pn
£D  ..     3'd.    C,

£,/eLfr¢nJ      C)nd.      HolcJ,

ivl)mu;Co,/      /roucm-

13.If     'O    ,.11   '„
Eo..    J'd-A

kLcli  fitrj,  dioalc   a/p:a
_mo,t`ionJ,      //a/oali.oalc

Do.to4oue      /re/oro,!1o~

for      I.UJ/A/      and,     ifu6qb
jtud`io      /oo1     driue.
U/dal`ion    Of     /Jt     /A   rr|alzj
in     cf  A,

S.4T   fo     4.'f  '„

rcch^;(oil     toi/A.    for     /;no,I

/tar     Atudch£J.
":uC;a£:rJ`:not:;`,`ace:^L

',,I  ,.    I/.00   hr,
cJem;nat    ny    Ar.   KDusiiKe

NDducAi     Joi~      oo
'ifopohclje     la^|Ua}C'

in  / 0 ,  ton Ce.

WEEK 9 MONDAY  J3/7///  DATE TUESDAYJ//;/z/ DATE WEDNESDAYes/2//;DAT

/a.ospri     fo      /2`7Spn

3ial-e..    /N£)uc,rloJ
' RD i R A rl

P/a.Ccncnt    or|d.      tra{`n`In#

de-t a, , /J .

1.oopr/   and-Z.4{/n
eD/     /a6  .,    8oltcl.   c/

cl;p,,'J   .-Jc,;  ¢J,    J,hunt

9.Oo   ^/1    i.     /2.Oo   /  M

&rd-a  ..      Col   lad     JJolt(hcL
¢li',e'J     a,nd,     C,0,m'.,`.
Jhunt      and.    jci.ICJ       cl'i//.lu.
two      endtd     an.cl       doi)blci
A'iulcd     cl;//e|j.

11.,I,r`fo     ,.,I ,~
£D`.    3,d-   A,
Jolar    CellJ,      AIorx`'I^8,    /-V

a.roicL.iwt'icJ,      So|o|r   Po.ne/.

II./I    ,a     /2.If  fin

3'dc,    £D
£1tr.inJ;C     mo+ui.cllJ,

Oon.r     A;nd;h¢     (rl(I8y.

/2.If    to     './I  ,rty

i,a..   3'd-A

/^otodctelforJ,     wolK;A

/r`,rt'Ip/e,    P  ar  a  m€ltrJ.
4£D    -infio  alutl'iorL

JU£C/a      dr.iuc       onr)Our){(ro(a

rn     elo`JJ.

8r;Cf      o`ddr¢d,   fw    7thA

/   7tbB     Orl        fuc9o    .dr;Ve.

/elf-r.vitw     foim
cfUbm:JJ1`on,,

P/e/aloiflon    of     daLaJOJc
H'      dr',Ue.

€ , , t' r , 0. 6   Cf „ /  6o`, .  ,8,.

ap        /re/orqfi'o^    for
4o.A      /A.

TG,hcilcpJ     bfrJy      hiv!)

Eivf lNCERJ     ofry     e6ZE8m
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WORK DONE DIARY

WEEK 7 THunEanyc/-47DATE
+   i,   + ,~

E®-J*  .C
*.di.]   i.I{u .,a  joi.,all,
i..I,,   .a.'J.
I,t    ,''F`Jn,JJ-
I.      i®uig.i/a!`io4    duly

3fot.1.if  py.      EO;Srd-c,
£nll|/  4oir)dJ,     4CAO

i  WEEK 8

FRIDAY /u/a

ATME
College of Engineering

I,/   DA,ITE

|Jt        /NJCRNALJ

/A       /nu,,'ilo'£,'On     doly

^nnourJcement      for`      i;rioi/

/eoil    4ti/dcntJ     re}.    Hi/ko
t`cJ t .

THURSDAY / ' / ? / , ]DAIE
9     fo     /a   hn

¢E.  K.)    d ; a i I am ,    / n i  r ; i)J 'i c,
.A p. in ;  co A d.u | to r 1 .

/a.|f    fo    I.1{    /rL       3-d.   8..   8|
HUAf      PUB    UJ;ni       J;Ck

2.OOPM    fo     a.J{   p"
GD   i    3'al-AGp;a-t:;-„;`i,   cu"Inf  eiuo"

3.[O     fo     4.4Ipn       fi>..3.al.a
|^  tr;nj;  c    Aemi`to^ali}i  forf  .`

'-3o   to   ,/.00,"
if Ill/b/    oh./ine    fcjt

WEEK 9 THURSDAY,a6/j// DATE

SATURDAY ;7 DATE

lJt      ,ivrcR',LJ

n      lhv;1.i/qfi'on.    duly   .

'1.1{to        ,+.lf   ,frL

£D..    3,d    C
y)etalJ,        Atm.I(onducto
a^al-lnAu|a.torJi.

lad      manual       U/dafl'on.

£D/     /a4.

ArJnoun[empnt     /n    the    c/OIJJ

re8.   C,Gkp    teJt      for    3ral-
Alm        Atudcn£J.

FRIDAY f a/ ////  DATE
9    f a    /a   hn
/hotodiod.I,    Jo|or    (ell
Con a  t r u{( ;o^  .

10.,I    (a      l`lf  'MT;;,I ;i.. -8;-iatcL

Hun   and     f uR   Udin|    Jck.

Apt`ifudc    t!aJj      fur

Jthfl      a,od     JtA8.
Coo[d.,naftd.      the     c|`olJJ.

Blue     JOOK.     I)o||Ua,f/o^.

SATURDAY €'/'/,'roAI|
i,`rr,    ?.30   h„

e-J'irri        HotKjho/

conducteal     4j/      //r

bo in 60,J .

rioul-uoRKiJ4

J  A 7  d  RDA /

FRIDAY
i   fo   ,a   b.-
60  ..    c)rat.   c,
Cooductiu;f/    a®d-Mob-,|'Iy

pro l,eroS .
1o`1{     fo     I./Jpy|       3.d'8..8l

ib8      iulflRulALJ      7EJr

3.bopyi     to     2.f{   PN.
£o ..   dTd,   i,-[4b,      46o    mol¢r;a.|j.

3.Jo    fo!.¢J?yl     fo:3od.a

tab   /a     ulli  boot
U a I  U a i .Io r..

CO¢W|JCJIT       Otf`IVC,

da  tol boll c,

±1  /  9  / , '  DATE SATURDAY €g DATE
i    fo    /OA~
C/arfci     tcdt:   nodult,   a

lo.  ,J    to     /./I  P,v.

ED    lo4:     83    /o|t[L

fiRrJ/     th8     /ul/CANhlj

rcJr-C/¢|E    I
2,Jf   fo   3.Jo   /n:   a.d-C,
J JJ a ' ,( a Lnk'`,O£

€_J .I ¢  i a n C e.

|Te/olroLf'I0n      of    dolta4olJc

for       HP£.     Compol®j     dri'Ue,
to  .A.e      hc/d    ofu      pth   i
i}th      Now.aoii     @¢iJ3

71
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WEEK 10 MONDAYd // , DATE
/a.oo   frH     fTi       //.oohin_

WORK DONE DIARY

TUESDAY a ///a/;;DATE WEDNESDAY '1/,a/,]nNifl:i
50    :   J'd-C      JJJOI/p|dJ/   or./A
a//otFof    ftm/      a^d-

f)bpi^O         On.        M06;lily

/I.If-to     /2.'f   ,,,L

a o   ..     a,al-a
Ho'll      £//ett

J.oopM    fo       4.if    /rl-
£DZ      4h8:      8o/(A    Crl

C  I om  , ,,J on.d     2(n[rdi.ode

i   by,   to    /1,"
f  Dl..   3.d,    C  :    8a{ch    C2-

c|am/[Id    ohd.   2¢ntr    all'dalc.

'1.If    {o     I.'J,„
£  D  ..   J'd.   A

nodJlt   5..      falr.I`cat;o~
of     PN        /uotfloat.

/ n t ' .d,, c fio^ .

flo A  /  D  hy

fhriDH/       JAyhJ7ii/

/re/aioi/;o^     df     dale
4oidrc     fo            7e(AJin;

dl`iue.          oinLd       moll/id    fo

7'0

}o}oJofL      dl`il)c    ddila6ou€

/it/a,ioif;on     and.       mar/(d
fo     ,'`.
JtudtnL    dalol   uci;fi.(olllo^

WEEK 11 MONDAY  a//fo/;;  DATE TUESDAY  48/J4/y/ DATE WEDNESDAY47/yo///DATE

H0   lJ  10   hy

^yuDHh       /Oorfr

„c' 4 / 4 A/

vlJAl/A       DfiJHArl|

i../I   10      lJ.lf   :     £$   8ld-c,

Num'r,(a,/     /'¢|,`m
onr      Dliodc       e/Uo/.lo~

/2./I   fo    /./I   ..    a.C,     3rd-A

lorl    implanfoll;Ofu,

cll(ml'(a,I      voiiour`

dc/04.if.ior.

lJ £  A V  ,-

WEEK 12 MONDAY  /";a//;  DATE TUESDAY /J`/+a/J/ DATE WEDNESDAY///Jo//7DATE
oN             4Ghu£

//./I  -/2.If  :    GD  ..     iJr..  yL

2-S,I I:     £f)I...      DM8

}.JJ  -3.JO  .-£01,   a.    „  A

3  .I o  -i-,J   -.   £  Dl.  ,   D„0

Oul            4£hl/£

/-/'`.      £D/.     ..    J)rJ8

0-i,   :      £D4=     kAk-

/I-12    :      £D4:      DM8

/1./I   -,., i:        DT./A
Ei  EZ]

/d`lf    fo      /1.)I   :   G±D..   31d-C>

R¢V€rc/c,       6'ioiJ

AcvtrJt,       4;@J     6rcaK`rJDui

12.If  -I./I  ..     £0:    3.d.a

Chcm'I(oll       vo/our

dc  / d J i F`, 0 ~

QuiJl`Ior.   /a/GY`   /ri/aratio.

lot      |Jt     /fr     of      31d~

Acm    'c'   Jectioh
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WORK DONE DIARY ATME
College of Engineering

WEEK10|THURSDAY4/»/y/DATE FRIDAY  o4 /~///  DATE SATURDAY 4 //;a/;/DATE'1'. '  'o  , . -.-   -  EJ, .. J,+-C,
?    to    /0   flrr      £D   3.d-   A'--lcoJ.itl:     /1    |Unc/.ionJ.

D;/fuA;On,    Ro.pld.   thclmo,I'roCCJJ;hl/a.|ffo//I£D//ad:82£%,;N'.k¢,,.u,:h@¢::d;:"

AiuDHh      /uOJfr

®   F,.`„`.``,.a,     dual.,,ql;,/a
=o    ./''"{_A    a/.turrt_nt    i./ou_.±i,`'{,,/.'1'.£J)/lad..8l

i     i   "i?:,";`;" "`c'/,,„;;co"ed+°<-2Tth:,:;`i`oP:;af;Do..:'d AI

C  £_ 4  £  8 A A 7 /0  /

(}/ p  I.,  mc n t. /N           col,lE9G

•90.I16
3,£o    to    4.SJ  ,y. €oordlna{l^l      JkJ       [.Jt
ED  ..    3rd.   C/rdJlcrnvor.       Hall/     Cffcc+, for       Jth   }tro   }{udtntj/orAp{`i[ualccloljJ.|alolf,o~//a,-tr'rc'Orolf/a^.

WEEK 11 THURSDAY / a/Jo/;/DATE FRIDAY   ~/;a/J/   DATE SATU RDAY / J'//a/y/ DATE

E=I%

9=

Oil        LGhu£ Oil          I.£hl/   £ Oil            |GAU£I,.,I-,1.,I.,£D..SJ..PK-

?-/a   .-£0    ..    KA£/a.,I-I./I`.£D|..   JJ '-,a    ..     2-a   ..       hJ/a./J-/,'S:£Al, `.     hBl'l.'J-/2.If.,£01'.6'M/1.IJ-/./I.,£Dl!..kAk.

aIU)0a0
a-.2.Jf..         £D      .-AJ3.{0-i.'f..£D..D',,X- /1.'J-/./I   '.     EJ)    i  Dr.  'L

2a'J=-a

WEEK 12 THURSDAY J7/J4/J/ DATE FRIDAY  /J//a /;/  DATE SATURDAY/?/yo///DATE

E

9IaI

?-/0   '.      £0   ,    3r.d.    42;mcr6reoKdburL,|0`lf-l`/J'.£D/1A8   8J7rarlJferolnddla;r-

-jJ-      i „ T C  , ul  A LhJJiJJ„EriT

•JdJ      uUA„'J'

0U' cho[act¢I;JflcJ   ¢f    o. J b I  ul  A a A ,

5i= a0 /G,J.to1.i I   -.   |g)  ..  3rd-Af-_ihojIa-'^J

90 3.fo     fo       4.¢J)M Rooyl        ;nvld.IlalionL

£o  `.     J'd.   C, duty      for       :!^d-
1=-0

flva/a®Che     8reolKdoAIn;Comp0`';}``0r`. /nf.rna|        AJJCJJrr|cn+
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ATME
College of Engineering

WORK DONE DIARY

WEEK 13 MONDAY ?///a/;/ DATE TUESDAva,,,,a,,,DATE WEDNESDAY 2tyJflpNrlJi

7ELJEL         /^ttr^o`l

^JJ CJJ  in c n +

74f4         /nltJnoi/

hJJCJJ  mtnt

MCct;A;      A;tA      /r;nc;/a|

J/dr„,uY:i;;a;^c'h/c;;°:ynJ

£J/,a/Jo,'      and-J`/,a/,I

?   fo     /a    An    ..     ED   ..    3rd+C
juo,/Mtd      W     Dr.yL

Dlddc     Ol/>/roz.;moi[;on±

/I.  /I   to     /P.  /I   ..   £0..     3Sd-C.

a / f a e / c t f rd  n ; cj ,  / h® foal.lode

/3.lf    fo   /./I   ..   £D   .`    3ld-A
c-C,A,`0,

R00r)         .inu;di/afM~
du t I, .

8|Uc     book      ua|IJat;O~
Of      3rd-|{rn   'c'   Ject;0~

JCAidiJIl    /rc/alal.;..o^

for     l^/oj|j       Mo(K~
l't      ond`    h't,-,udt.

trol.i^.ih8      i^    -±3/io///    aial-

e'  / /a / /7

8/I/c     4doK`       Uoli/a[;oh.

A  /  li` ( .U ale   ,/.I_a; n`in i
coor d,  nql; 0 -.

ProJc¢t     J/nio/J;3
t a I r e c i 'i o n. .

WEEK 14 MONDAY  jg//a/;/ DATE TUESDAV q?j/„/y/ DATE WEDNESDAYd DATE
/O   f®     11   hr)   ..      £D-.    3rd-a

A/t.r(d.     6y        Dr.    Pk.

/ ^o  £o  d.tec/orJ .
/I.if     to     12./I   /n:       E.a:3C,

4EDj,       uorx',n|,   Chorqcf.I;
-J'
J.)ri    to     /./fpn  ..    £DI   4aJ
31dc..      8qtth      C,I

Hl)A    a.d         FUR.      U/inf

H 0  A  I  0  A/

D  £   i   ,   A v  fi 1`  I

11.  if    {o     /a.  /f   :   £D  :  J'J-C

J£D      Mat®r.'alJl

nodule  I   ..    falr; co,l'iorl   a  i
N         i,,r,c(;O^S.

13.  IJ    to    I.  If   /n..   tD  ..  3Td'  A

Module    S[U    /ntl}rattd+
C.ir(u;fJ   ,     Adudn+OL7eJ,

f/p`J   0/    ZcJ,.

JCR.

£ Ano:tKr`'h//j,"/alAC    n6:U,e„  fo

C€ A ,,

/re/a,loLl`ion,   a/      d4ta6atc
i o,      y,a,v,n£,,c   jo,ut;On,S.

I8n    dl;Uc    a^nouncemeh±
ir.   the     C/aJJ.    I//do|/.ior-
o/   Ih    moiJkJ       -,a       C£A.P.

WEEK 15 MONDAY oJ/yJ/;/   DATE TUESDAY4J./"///DATE WEDNESDAY '|l,,I,'DAIE
//./'r  f!so.fo-fl.If.:GD..     3rd-C,

/nfc/roited      c:rcuitd..8ock3rou
-^d,    €Uo/I/tl.oo,     hduontoi§;J.

J`   'r,    ,`     1'.¢f  ,r,  ..
GDr_     Lfi8..    8o|+th      C/

kcll/in     4r;al}e,   bDR.
c^aro|it.rl.rffi`lJ,        41o

a,r,d,     ftrn/.rature    J/crlrfdr
UJ;n§      7l`[rmidt.r.

`?   fin    fo    /2 Pn  ..    £Oi  `.  Uft  C

Bat,i,  CL..
k:eluir|    oirld,       HIICoitdfor)t,

4 r ,. d 9 a .
bDR.      Cholrollllr.iJ[I'tJ      and.
turf)   ON       L£D.

nioiJurimtat     of    I/oltoi}c
oi^d.    currnL.     u4i^¢    tcm/.
jcrluor      brl`d3C.

11.lf   fo   /`lf /ri`.   6o..  3'd-A

I    to     /®  fiyl  ..    f D  ..   3Tdc
4_|tcredi     J|      Dt.yL
i_ul`iv     u.I|'-jcif-ol;}ncdJ
Clv)oJ    P  roleJJ,    I obri'coltlon
a :.. A: .. :,: J  .  ^of _ -i.„oJ   U 4 ', n3
Ji`dcNoill     J/acerS.
11.  If    4o       il.  if   Pn  ..  £D..ard~c

/1.If    to     I.If   Pri-.    E,o.;i.d.A

nDdLJ   .    confi/urQf.ion    ahal-
HdrK;n}    o/      a    tron!utor`

Co./3(rr)`inl        dt.fa4aAe

/rcpo,ratI`o-       cl^d.    moirloL
t,°o./.7!:     /ot^/  ie{h/   J  £.

any      Nome^     CO^dl`datc.S.

i  u`,rl-u €  lJ    i o4r.I co|ti.a ~

ProccJJ,     i oiJr;ca/`ion   o+
N-".,I      Oiv       i-Mo`.
„Ddulb     8   .c
Bif`T       |ntrodrl¢t;¢~

I/3.DO./         cL

www.atme.in



WORK DONE DIARY illc4
TME

College of Engineering

WEEK 13 THURSDAY../«/ayDATE FRIDAY  oj f/Jo //;  DATE SATURDAY a?6/yo//; DATE

II £!8

'   ,.   ,.  ,n   -.    J,a  C-£D

ivFod/J           /00L I,,foJ/J       '00L
`\-'J::::':;''J/r-,h(c;n/;6f:Ult;o•-aI..|lt.I.Ifpn..3Td-A..£til

DRII/£        /N D A ,  ,I  i-,-I:5 11.*-'`+;;;.I i"    c A a.rui c i" r a ll iJ   a +n.JiI7.+±coPMtoc3.fIPN£D..3rd-A ^JJOC,/h7/OJ           ul7H!1i.,I-CPC` 2NfJ         ROuro7e.tlln`I(olo|rld       HA.

M|Jore     collc.}iJ. rounal,          infpyiiitu.0< '1,rictoll.12  o[;o~     a.nd-r!`inlblificd,0-PprDatA

0 3.Jo   to    i.¢fpr)'.    £o..3.dc. or'-I,,nc   '(Jt     ;~     3d.iffpitnt4ote^cj`Illltudrn£`8°t 81         dtudtntJ       #dL
Ia' a/cratioh   of      c/o|o,r     eel/> Jelllt(d-,      a,lt   ofI-

pr-I       charolLttr;f  [i.c3, Hh`i(L          11      arc    fron~a c|o/ar     Po,helJ,       ivlJmtr;Co,lJ.
J  lor  t ,,  3!,d.                         , it T  „  E  C  E

WEEK 14 THURSDAYu//w/;/DATE FRIDAY  a)/w//;   DATE SATURDAY 4 J/~/;/DATE

i
9I

i   fo    /a   hn  ..    3Id  C  ..    £fl7htlmoilox;daf}o^,OilIuJ;a^./o.lf(o/.lf/ri..a.d.A..

llo  b  /  D   AJ
N',        uo£,`'ul'a £®/   bat

A  A  ri   ri  A  A AIto 4DA    and,    7cm/.   cl(rlJor j b7 u A. a A/
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9
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WEEK 15 THURSDAY. 07/^/z/ DATE FRIDAV   og/w/y/  DATE SATURDAY a//w/// DATE

E
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flo A  I  D fi/
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9aI-a
3,SO   to     1.1f   /  n  .,  EO  ..  3rd  CnoucrnenLof^o|eJondJelectronji`h/-n-.PtraM`I!bXm/loron-/.inettitforref;jleied.}tudents.Y

€o.to4oijc     /rcpbrot;U^  furAccord.!o/talc,rcfobchelda,tiv/aa-1±/11///giv
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WEEK 16 MONDAY  ;t DATE TUESDAY/L7/;J///DATE WEDNESDAV  /L7/„//; DATE
ED  ..  3'd.  C>., {   fo   ,J.  ,I  Pr, E D -.   J' d- C
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i+i
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?   fo    /I   hn..   j  u  oi/,td     4/
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£DZ    /o4:     8afcli   CL
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WEEK 16 THURSDAY  J+ /Jy/JJDATE FRIDAY    /J/tt/J/ DATE SATURDAY-/6/W/;7DATE
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LEAVE DETAILS

Reason Actual class Allotted
(Course Code/Time)

Substitute Faculty
Member

Signature of
Substitute

Faculty Membi

plr  Jo  n  al

'tr  Jonal

P cr  J  0 n  al

''' JO  ^o.I

P a r  J'  a n a. I -   „tnf,on`d,  -, /jolK.     done da; 'J -

p ¢, J o h  a.J

pcrJona/ 3rd-/n,   rid   clajJ

/'  er  JO nc)I
!8£C31
'/./I   ,a   /i./S  ,rl

p " J a n a, I

Chr;JtmaJ      £Ue

i c i cJ  a  n a|

PROGRAM OUTCOMES (PO'S)
Engineering  Knowledge: Apply the  knowledge  of mathematics,  science,  engineering  fundamentals,  and  an  engineering  specialization  to  t
solution of complex engineering problems

Problem Analysis: Identify, formulate, research literature, and analyze complex engineering problems reaching substantiated conclusions
first principles of mathematics, natural sciences, and engineering sciences

Design/Development of Solutions: Design solutions for complex engineering problems and design system components or processes that in
the specified needs with appropriate consideration forthe public health and safety, and the cultural, societal, and environmental considerations

Conduct investigations of Complex Problems: Use research-based knowledge and research methods including design of experiments,
and interpretation of data, and synthesis of the information to provide valid conclusions

Modern Tool usage: Create,select, and apply appropriate techniques. resources, and modern engineering and  lT tools including prediction a
modeling to complex engineering activities with an understanding of the limitations

The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural
the consequent responsibilities relevant to the professional engineering practice

Environment and Sustainability:  understand the impact of the professional engineering solutions in societal and  environmental contexts,  a
demonstrate the knowledge of, and need for sustainable development

Ethics:Applyethicalprinciplesandcommittoprofessionalethicsandresponsibilitiesandnormsoftheengineeringpractice

Individual and Teamwork: Function effectively as an individual, and as a memberor leader in diverse teams, and in mumdisciplinary settings

Communication: Communicate effectively on complex engineering activities with the engineering community and with society at large, such
being  able  to  comprehend  and  write  effective  reports  and  design  documentation,  make  effective  presentations,  and  give  and  receive  cl
instructions

Project Management and Finance: Demonstrate knowledge and understanding of the engineering and    management principles and apply the
to one's own work, as a member and leader in a team, to manage projects and in multidisciplinary environments

Life.Long Learning: Recognize the need for. and have the preparation and ability to engage in independent and life-long learning in the broad
contextoftechnologicalchange

www.atme.in
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C1.1.1 - The Institution ensures effective curriculum delivery through a well 
planned and documented process 
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JULY  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6

WORKSHOP
ART OF 

COUNSELING
START DAY

7 8 9 10 11 12 13
START OF  

INTERNSHIP WORKSHOP
FOR 7TH SEM ART OF 

STUDENTS COUNSELING
END DAY

14 15 16 17 18 19 20

FACULTY TRAINING FACULTY TRAINING
MS OFFICE MS OFFICE

21 22 23 24 25 26 27

NBA
CRITERIA 2 & 3

WORKSHOP

28 29 30 31

COMMENCEMENT 
OF ODD SEM

2019-20
III, VI , VII

S M T W Th F Sa
1

2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30

June 2019
S M T W Th F Sa

1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

August 2019



AUGUST  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3

NON-WORKING

4 5 6 7 8 9 10
COMMENCEMENT WORKING 
OF INDUCTION MONDAY TT
PROGRAM FOR ORIENTATION

FIRST YEAR PROGRAM 
FIRST YEAR

11 12 13 14 15 16 17

HOLIDAY HOLIDAY NON-WORKING
BAKRID INDEPENDENCE

DAY

18 19 20 21 22 23 24
WORKING 

THURSDAY TT
END OF 11 DAYS 
INDUCTION PRG
FOR FIRST YEAR

25 26 27 28 29 30 31
COMMENCEMENT

OF WORKING 
THEORY CLASSES MONDAY TT
FOR FIRST YEAR

S M T W Th F Sa
1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

July 2019
S M T W Th F Sa
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30

September 2019



SEPTEMBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6 7
HOLIDAY

SWARNA GOWRI NON-WORKING
VRATAM

GANESHA
CHATHURTHI

8 9 10 11 12 13 14
WORKING

10TH DAY OF FIRST IA FIRST IA MONDAY TT
MUHARRAM SEMESTERS SEMESTERS FIRST IA

3,5 & 7 3,5 & 7 SEMESTERS
3,5 & 7

15 16 17 18 19 20 21

NON-WORKING

22 23 24 25 26 27 28

HOLIDAY 
MAHALAYA
AMAVASYA

29 30

S M T W Th F Sa
1 2 3

4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

August 2019
S M T W Th F Sa

1 2 3 4 5
6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

October 2019



OCTOBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5
HOLIDAY

FIRST IA FOR 150TH FIRST IA FOR FIRST IA FOR NON- WORKING
FIRST SEMESTER GANDHI JAYANTHI FIRST SEMESTER FIRST SEMESTER

6 7 8 9 10 11 12

HOLIDAY HOLIDAY WORKING
AYUDHA POOJA VIJAYA DASHAMI WEDNESDAY TT

13 14 15 16 17 18 19

SECOND IA NON- WORKING
SEMESTERS

3,5 & 7

20 21 22 23 24 25 26

SECOND IA SECOND IA WORKING
SEMESTERS SEMESTERS TUESDAY TT

3,5 & 7 3,5 & 7

27 28 29 30 31

HOLIDAY
BALIPADYAMI

S M T W Th F Sa
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30

September 2019
S M T W Th F Sa

1 2
3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

November 2019



NOVEMBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2

HOLIDAY NON-WORKING
KANNADA 

RAJYOTSAVA

3 4 5 6 7 8 9

WORKING
FRIDAY TT

10 11 12 13 14 15 16

WORLD SECOND IA FOR SECOND IA FOR FIRST IA FOR HOLIDAY NON-WORKING
SCIENCE FIRST SEMESTER FIRST SEMESTER FIRST SEMESTER KANAKADASA

DAY JAYANTHI

17 18 19 20 21 22 23WORKING

TUESDAY TT
THIRD IA PTM FIRST YEAR

SEMESTERS THIRD IA
3,5 & 7 SEMESTERS

3,5 & 7

24 25 26 27 28 29 30
LAST WORKING

THIRD IA DAY HIGHER SEM
SEMESTERS WORKING 

3,5 & 7 FRIDAY TT

S M T W Th F Sa
1 2 3 4 5

6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

October 2019
S M T W Th F Sa
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

December 2019



DECEMBER  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6 7

LAB EXAM NON WORKING
COMMENCEMENT

HIGHER SEM

8 9 10 11 12 13 14
THIRD IA FOR

FIRST SEMESTER WORKING 
LAB EXAMS THIRD IA FOR

END FIRST SEMESTER
HIGHER SEM

15 16 17 18 19 20 21
THIRD IA FOR NON WORKING

FIRST SEMESTER LAST
THEORY EXAMS WORKING DAY

COMMENCEMENT FOR 
FOR HIGHER SEM FIRST YEAR 

22 23 24 25 26 27 28

LAB EXAMS HOLIDAY
COMMENCEMENT CHRISTMAS DAY WORKING

FIRST YEAR

29 30 31

S M T W Th F Sa
1 2

3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

November 2019
S M T W Th F Sa

1 2 3 4
5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

January 2020



WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE E VENTS

1 1 2 3 4

2 5 6 7 8 9 10 11

3 12 13 14 15 16 17 18
MAKARA 
SANKRANTHI

4 19 20 21 22 23 24 25

5 26 27 28 29 30 31 REPUBLIC DAY Training the Trainer Program

5 1

6 2 3 4 5 6 7 8

7 9 10 11 12 13 14 15 COMMENCEMENT OF EVEN SEMESTER

8 16 17 18 19 20 21 22
MAHA 
SHIVARATHRI

Alumni Day

9 23 24 25 26 27 28 29 ATMEYA-2020

10 1 2 3 4 5 6 7

11 8 9 10 11 12 13 14
 International Wonmen's Day                                  

Personality Enhancement Training for 4th Sem 
Students

12 15 16 17 18 19 20 21 IA-1

13 22 23 24 25 26 27 28 UGADI First PTM 

14 29 30 31

ATME COLLEGE OF ENGINEERING, MYSURU
Academic Calendar  (EVEN SEMESTER,  2019-20) 

JA
N

U
A

R
Y

 
F

E
B

R
U

A
R

Y
M

A
R

C
H



WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE EVENTS

14 1 2 3 4

15 5 6 7 8 9 10 11
MAHAVEERJAYAN
THI GOOD FRIDAY

ICRTST-2020                                                    

16 12 13 14 15 16 17 18
DR. AMBEDKAR 
JAYANTHI

IA Test II

17 19 20 21 22 23 24 25 ATMEYA

18 26 27 28 29 30
BASAVA 
JAYANTHI

Second PTM 

18 1 2 MAY DAY

19 3 4 5 6 7 8 9

20 10 11 12 13 14 15 16

21 17 18 19 20 21 22 23 IA Test III

22 24 25 26 27 28 29 30 IDUL FITR Lab Test Week 

23 31

23 1 2 3 4 5 6 Last Working Day 

24 7 8 9 10 11 12 13 Practical Examination Schedule

25 14 15 16 17 18 19 20
Commencement of Theory Examination, II Sem till 4th 
July 2020,  Higher Semesters  till 20th July 2020 
Graduation Day                                                    

26 21 22 23 24 25 26 27

27 28 29 30
Non Working 
Saturdays

The commencement of Odd Semester is from 27th July 
2020

Sd- 
Dr. L Basavaraj 

Principal* Attendance will be regulary sent to parents throu gh SMS
PTM dates for higher sem left to the descreption of  HoDs.

Academic Calendar (EVEN SEMESTER,  2019-20) 
A

P
R

IL
M

A
Y

JU
N

E

* Weekly Mentoring as per time table.

ATME COLLEGE OF ENGINEERING, MYSURU

























ATME COLLEGE OF ENGINEERING 

DEPARTMENT OF CIVIL ENGINEERING 
 

COURSE MODULES OF THE SUBJECT TAUGHT FOR THE SESSION AUG-DEC 2019-20 (ODD SEM) 
 
Course Syllabi with CO’s 
 

Faculty Name : Academic Year:  2019-2020 
Department: Civil Engineering 

Course 
Code 

Course Title Core/Elective Pre-requisite 
Contact 
Hours 

Total Hrs/ 
Sessions 

L T P 

18CIV14 
ELEMENTS OF CIVIL 
ENGINEERING AND 
MECHANICS 

CORE 
ELEMENTARY 
KNOWLEDGE OF 
PHYSICS 

2 2 - 40 

Objectives 

 To make students to learn Scope of various fields of Civil Engineering, basics of civil engineering 
concepts and importance of infrastructure development. 

 To develop a student’s ability to analyze the problems involving Forces and Moments with their 
applications, Centroid and Moment of inertia and Kinetics of bodies. 

Topics Covered as per Syllabus 

MODULE 1: 
Introduction to Civil Engineering: Scope of different fields of Civil Engineering; Surveying, Building  Materials, 
Construction Technology, Geotechnical Engineering, Structural Engineering, Hydraulics, Water Resources & 
Irrigation Engineering, Transportation Engineering and Environmental Engineering. Role of Civil Engineers in the 
Infrastructural development, effect of infrastructural facilit ies on social economic Development of a country. 
Introduction to Engineering Mechanics : Basic concepts of idealization- Particle, Continuum and Rigid 
Body; Force; Systems of Forces; Basic Principles – Physical Independence of forces, Superposition, 
Transmissibility, Newton’s Laws of Motion, Resolution and Composition of forces, Law of parallelogram of 
forces, Polygonal law, Resultant of Concurrent coplanar force systems, Coplanar Non Concurrent Force 
System: Moment of a Forces, couple, Varignon’s theorem, Resultant of Coplanar non-concurrent force system. 
 
MODULE 2: 
Equilibrium of Forces: Free body diagrams, Lami’s theorem, Equations of Equilibrium, equilibrium of concurrent 
and non-concurrent coplanar force systems. 
Friction: Types of friction, Laws of dry Friction, Limiting friction, Concept of Static and Dynamic  Friction; 
Numerical problems on motion of single and connected bodies on planes, wedge friction,  ladder friction, rope 
and Pulley systems 
 
MODULE 3: 
Support Reactions: Types of Loads and Supports, statically determinate and indeterminate beams, Support 
Reaction in beams, Numerical problems on support reactions for statically determinate beams (Point load, 
uniformly distributed & uniformly varying loads and Moments)  
Analysis of Simple trusses: Types of trusses, Analysis of statically determinate trusses using method of Joints 
and method of sections. 
 
MODULE 4: 
Centroid: Centroid of simple figures from first principle, Centroid of composite/built-up sections. 
Moment of Inertia: Introduction, second moment of area of plane sections from first principles, Parallel axes 
and perpendicular axes Theorems, Radius of gyration, Moment of inertia of composite area and built-up 
sections. 
Concept of Product of Inertia(No Problems) 
 
MODULE 5: 
Kinematics: Definitions, Displacement, Average velocity, Instantaneous velocity, Speed, Acceleration, 
Average acceleration, Variable acceleration, Acceleration due to gravity, Newton’s Laws of Motion. 
Rectilinear Motion–Numerical problems. Curvilinear Motion-Super elevation, Projectile Motion, Relative 
motion, Numerical problems. Motion under gravity, Numerical problems. 
Kinetics: D’Alembert’s principle and its applications in plane motion and connected bodies including 
pulleys 



List of Text book 
1. Elements of Civil Engineering and Engineering Mechanics by M.N. Shesha Prakash and Ganesh. B. Mogaveer, 

PHI Learning, 3rd Revised edition (2014)  
2. Engineering Mechanics-Statics and Dynamics by A Nelson, Tata McGraw Hill Education Private Ltd, New 

Delhi, 2009. 
3. Elements of Civil Engineering (IV Edition) by S.S. Bhavikatti, New Age International Publisher, New Delhi, 

3rd edition 2009 List of Reference Books 

1. Engineering Mechanics by S. Timoshenko, D. H. Young, and J. V .Rao, TATA McGraw-Hill Book Company, 
New Delhi  

2. Beer FP and Johnson ER, “Mechanics for Engineers- Dynamics and Statics”- 3rdSI Metric edition, Tata 
McGraw Hill. – 2008 

3. Shames IH, “Engineering Mechanics – Statics & Dynamics”- PHI – 2009 

List of URLs, Text Books, Notes, Multimedia Content, etc. 

1. https://nptel.ac.in/courses/122104014/ 

Course 
Outcomes 

After the completion of course, students are able to RBT Level 
1. Mention the applications of various fields of Civil Engineering. L1 
2. Compute the resultant of given force system subjected to various loads. L3 
3. Comprehend the action of Forces, Moments and other loads on systems of rigid 
bodies and compute the reactive forces that develop as a result of the external loads. L3 

4. Locate the Centroid and compute the Moment of Inertia of regular and built -up 
sections. 

L3 

5. Express the relationship between the motions of bodies and analyze the bodies in 
motion. 

L4 

Continuous Internal Evaluation Marks: 40 (30 Marks three Session tests are conducted during the semester and 
marks allotted based on the average of three performances and additional 10 Marks for Assignments /Unit tests/ 
written quizzes). 
  
The Correlation of Course Outcomes (CO’s) and Program Outcomes (PO’s) 

Subject 
Code: 

18CIV14 TITLE: Elements of Civil Engineering and 
Mechanics 

Faculty 
Name: 

SRIVATHSA H U 

List of 
Course 

Outcomes 

Program Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO-1 1 - - - - 1 1 - - - - 1 

CO-2 3 2 - - - - - - - - - 1 

CO-3 3 1 - - - - - - - - - 1 

CO-4 2 1 - - - - - - - - - 1 

CO-5 3 1 - - - - - - - - - 1 
Note: 3 = Strong Contribution     2 = Average Contribution         1 = Weak Contribution   - = No Contribution 
 
 
   

 













ATME College of Engineering
13th K M Stone, Bannur Road, Mysore – 570028

DEPARTMENT OF CIVIL ENGINEERING

(ACADEMIC YEAR 2019 - 20)

SUBJECT NAME: RAILWAYS, HARBOUR, TUNNELING AND AIRPORTS

SUB CODE: 17CV552

SEMESTER: V

ATME College of Engineering
13th K M Stone, Bannur Road, Mysore – 570028

DEPARTMENT OF CIVIL ENGINEERING

(ACADEMIC YEAR 2019 - 20)

SUBJECT NAME: RAILWAYS, HARBOUR, TUNNELING AND AIRPORTS

SUB CODE: 17CV552

SEMESTER: V

ATME College of Engineering
13th K M Stone, Bannur Road, Mysore – 570028

DEPARTMENT OF CIVIL ENGINEERING

(ACADEMIC YEAR 2019 - 20)

SUBJECT NAME: RAILWAYS, HARBOUR, TUNNELING AND AIRPORTS

SUB CODE: 17CV552

SEMESTER: V



INSTITUTIONAL MISSION AND VISION

Vision of the Institute

Development of academically excellent, culturally vibrant, socially responsible and globally

competent human resources.

Mission of the Institute

 To keep pace with advancements in knowledge and make the students competitive

and capable at the global level.

 To create an environment for the students to acquire the right physical, intellectual,

emotional and moral foundations and shine as tourch bearers of tomorrow's society.

 To strive to attain ever-higher benchmarks of educational excellence

DEPARTMENT VISION AND MISSION

Vision of the Department

To develop globally competent Civil Engineers who excel in academics, research and are

ethically responsible for the development of the society.

Mission of the Department

 To provide quality education through faculty and state of art infrastructure

 To identify the current problems in society pertaining to Civil Engineering disciplines

and to address them effectively and efficiently

 To inculcate the habit of research and entrepreneurship in our graduates to address

current infrastructure needs of society

Program outcomes (POs)

Engineering Graduates will be able to:

PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering

fundamentals, and an engineering specialization to the solution of complex engineering

problems.

PO2. Problem analysis: Identify, formulate, review research literature, and analyze complex

engineering problems reaching substantiated conclusions using first principles of

mathematics, natural sciences, and engineering sciences.



PO3. Design/development of solutions: Design solutions for complex engineering problems

and design system components or processes that meet the specified needs with appropriate

consideration for the public health and safety, and the cultural, societal, and environmental

considerations.

PO4. Conduct investigations of complex problems: Use research-based knowledge and

research methods including design of experiments, analysis and interpretation of data, and

synthesis of the information to provide valid conclusions.

PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and

modern engineering and IT tools including prediction and modeling to complex engineering

activities with an understanding of the limitations.

PO6. The engineer and society: Apply reasoning informed by the contextual knowledge to

assess societal, health, safety, legal and cultural issues and the consequent responsibilities

relevant to the professional engineering practice.

PO7. Environment and sustainability: Understand the impact of the professional

engineering solutions in societal and environmental contexts, and demonstrate the knowledge

of, and need for sustainable development.

PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities

and norms of the engineering practice.

PO9. Individual and team work: Function effectively as an individual, and as a member or

leader in diverse teams, and in multidisciplinary settings.

PO10. Communication: Communicate effectively on complex engineering activities with

the engineering community and with society at large, such as, being able to comprehend and

write effective reports and design documentation, make effective presentations, and give and

receive clear instructions.

PO11. Project management and finance: Demonstrate knowledge and understanding of the

engineering and management principles and apply these to one’s own work, as a member and

leader in a team, to manage projects and in multidisciplinary environments.



PO12. Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological change

Program Specific Outcomes (PSOs)

PSO 1 – To apply science, mathematics and mechanics to solve problems in engineering

realm

PSO 2 – To analyze the techniques, skills and modern engineering tools necessary for

engineering practices

PSO 3 – To develop ability to function as a leader and a team player in multidisciplinary

teams

PSO 4 – To recognize of the need for and an ability to engage in research and life-long

learning for developing sustainable construction practices

PSO 5 – To design and conduct experiments as well as to analyze and interpret data

Program Educational Objectives (PEOs)

PEO 1- Engaged in professional practices, such as construction, environmental, geotechnical,

structural, transportation, water resource engineering by using technical, communication and

management skills.

PEO 2- Engaged in higher studies and research activities in various civil engineering fields

and life time commitment to learn ever changing technologies to satisfy increasing demand of

sustainable infrastructural facilities.

PEO 3- Serve in a leadership position in any professional or community organization or local

or state engineering board

PEO 4- Registered as professional engineer or developed a strong ability leading to

professional licensure being an entrepreneur.



Course Title: Railways, Harbour, Tunnelling and Airports
Professional Elective-1

[As per Choice Based Credit System (CBCS) scheme]
SEMESTER:V

Subject Code 17CV552 IA Marks 20
Number of Lecture Hours/Week 03 Exam Marks 80
Total Number of Lecture Hours 40 Exam Hours 03

CREDITS – 03 Total Marks-100
Course Objectives: This course will enable students to
1. Understand the history and development, role of railways, railway planning and development
based on essential criteria’s.
2. Learn different types of structural components, engineering properties of the materials, to
calculate the material quantities required for construction
3. Understand various aspects of geometric elements, points and crossings, significance of
maintenance of tracks.
4. Design and plan airport layout, design facilities required for runway, taxiway and impart
knowledge about visual aids
5. Apply design features of tunnels, harbours, dock and necessary navigational aids; also expose
them to various methods of tunnelling and tunnel accessories.

Modules
Teaching

Hours
Revised
Bloom’s

Taxonomy
(RBT) Level

Module -1:
Railway Planning: Significance of Road, Rail, Air and Water
transports – Coordination of all modes to achieve sustainability –
Elements of permanent way – Rails, Sleepers, Ballast, rail fixtures
and fastenings, – Track Stress, coning of wheels, creep in rails,
defects in rails – Route alignment surveys, conventional and
modern methods- – Soil suitability analysis – Geometric design of
railways, gradient, super elevation, widening of gauge on curves-
Points and Crossings.

8 hours L1,L2,L3

Module -2:
Railway Construction and Maintenance: Earthwork –
Stabilization of track on poor soil, Calculation of Materials required
for track laying – Construction and maintenance of tracks – Modern
methods of construction & maintenance – Railway stations and
yards and passenger amenities- Urban rail – Infrastructure for
Metro, Mono and underground railways.

8 hours L2, L3

Module -3:
Harbour and Tunnel Engineering: Definition of Basic Terms:
Planning and Design of Harbours: Requirements, Classification,
Location and Design Principles – Harbour Layout and Terminal
Facilities, Coastal Structures, Inland Water Transport – Wave
action on Coastal Structures and Coastal Protection Works.
Tunnelling: Introduction, size and shape of the tunnel, tunnelling
methods in soils, tunnel lining, tunnel drainage and ventilation.

8 hours L1,L2,L3

Module -4:
Airport Planning: Air transport characteristics, airport
classification, air port planning: objectives, components, layout
characteristics, socio-economic characteristics of the catchment
area, criteria for airport site selection and ICAO stipulations, typical

8 hours L1,L2,L3



airport layouts, Parking and circulation area.
Module -5:
Airport Design: Runway Design: Orientation, Wind Rose
Diagram, Runway length, Problems on basic and Actual Length,
Geometric design of runways, Configuration and Pavement Design
Principles, Elements of Taxiway Design, Airport Zones, Passenger
Facilities and Services, Runway and Taxiway Markings and
lighting.

8 hours L1,L2,L3

Course Outcomes: After studying this course, students will be able to:
1. Acquires capability of choosing alignment and also design geometric aspects of railway
system, runway, and taxiway.
2. Suggest and estimate the material quantity required for laying a railway track and also will be
able to determine the hauling capacity of a locomotive.
3. Develop layout plan of airport, harbour, dock and will be able relate the gained knowledge to
identify required type of visual and/or navigational aids for the same.
4. Apply the knowledge gained to conduct surveying, understand the tunnelling activities.
Program Objectives:
·  Engineering knowledge
· Problem analysis
· Interpretation of data
Question Paper Pattern:
·  The question paper will have 5 modules comprising of ten questions. Each full question
carrying 16 marks
· There will be two full questions (with a maximum of three subdivisions, if necessary) from each
module.
·  Each full question shall cover the topics as a module
· The students shall answer five full questions, selecting one full question from each module. If
more than one question is answered in modules, best answer will be considered for the award of
marks limiting one full question answer in each module.
Text Books:
1. Saxena Subhash C and Satyapal Arora, “A Course in Railway Engineering”, Dhanpat Rai and
Sons, Delhi,
2. Satish Chandra and Agarwal M.M, “Railway Engineering”, 2nd Edition, Oxford University
Press, New Delhi,
3. Khanna S K, Arora M G and Jain S S, “Airport Planning and Design”, Nemchand and
Brothers, Roorkee,
4. C Venkatramaiah, “ Transportation Engineering”, Volume II: Railways, Airports, Docks and
Harbours, Bridges and Tunnels, Universities Press
Reference Books:
1. Oza.H.P. and Oza.G.H., “A course in Docks & Harbour Engineering”. Charotar Publishing
Co.,
2. Mundrey J.S. “A course in Railway Track Engineering”. Tata McGraw Hill,
3. Srinivasan R. Harbour, “Dock and Tunnel Engineering”, 26th Edition 2013
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Module – 1
Railway Planning

Structure
1.0 Introduction
1.1 Objectives
1.2 Elements of permanent way
1.3 Rails
1.4 Sleepers
1.5 Ballast
1.6 Track fittings and fastenings
1.7 Track Stress
1.8 Route alignment surveys
1.9 Geometric Design of Track
1.10 Points and Crossings
1.11 Recommended questions
1.12 Outcomes
1.13 Further Reading

1.0 Introduction
Different Modes of Transport: Our environment consists of land, air, and water. These
media have provided scope for three modes of transport-land transport, air transport and
water transport. Rail transport and road transport are the two components of land transport.
Each mode of transport, depending upon its various characteristics, has intrinsic strengths and
weaknesses.

1.1 Objectives
 Understand the history and development, role of railways, railway planning and

development based on essential criteria’s.

Significance of Road, Rail, Air and Water transports – Coordination of all modes to
achieve sustainability
Rail transport Owing to the heavy expenditure on the basic infrastructure required, rail
transport is best suited for carrying bulk commodities and a large number of passengers over
long distances. This is the most commonly used and cost effective long distance transport
system of the country.
Road transport Owing to flexibility of operation and the ability to provide door-to-door
service, road transport is ideally suited for carrying light commodities and a small number of
passengers over short distances. The importance of roads in connecting the vast rural areas of
India to form the national market and economy cannot be overstated. Connectivity provided
by roads is perhaps the single most important determinant of well being and the quality of life
of people living in an urban area. The efficiency of the innumerable government programmes
aimed at rural development, employment generation, and local industrialization is, to large
extent, determined by the connectivity provided by roads.
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Air transport Owing to the heavy expenditure on the sophisticated equipment required and
the high fuel costs, air transport is better suited for carrying passengers or goods that have to
reach their destinations in a very short period of time. Air transport is an integral part of
transport infrastructure and a significant sector of the economy. Airports are recognized for
their ability to multiply business activity in their proximity and stimulate further
development. Aviation creates a large number of jobs.

Water transport Owing to low cost of infrastructure and relatively slow speeds, water
transport is best suited for carrying heavy and bulky goods over long distances, provided
there is no consideration of the time factor. Water transport is the cheapest and the oldest
mode of transport. It operates on a natural track and hence does not require huge capital
investment in the construction and maintenance of its track except in case of canals. The cost
of operation of water transport is also very less. It has the largest carrying capacity and is
most suitable for carrying bulky goods over long distances. It has played a very significant
role in bringing different parts of the world closer and is indispensable to foreign trade.

1.2 Elements of permanent way
• Sub-grade
• Ballast
• Sleepers
• Rails
• Fixture and Fastening

• The track or permanent way is the rail road on which trains run.
• The combination of rails, fitted on sleepers and resting on ballast and subgrade is

called the railway track or permanent way.
• In a permanent way, the rails are joined in series by fish plates and bolts and then they

are to sleepers by different types of fastenings.
• The sleepers properly spaced, resting on ballast, are suitably packed and boxed with

ballast.
• The layer of ballast rests on the prepared subgrade called the formation.
• The rails act as girders to transmit the wheel load to the sleepers.
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• The sleepers hold the rails in proper position with respect to the proper tilt, gauge and
level, and transmit the load from rails to the ballast.

• The ballast distributes the load over the formation and holds the sleepers in position.
• On curved tracks, super elevation is maintained by ballast and the formation is

levelled. Minimum cushion is maintained at the inner rail, while the outer rail gets
kept more ballast cushion.

• Permanent track is regarded to be semi-elastic in nature.
• There is possibility of track getting disturbed by the moving wheel loads.
• The track should be therefore be constructed and maintained keeping the requirements

of a permanent way, in view, so as to achieve higher speed and better riding qualities
with less future maintenance.

Following are some of the basic requirements of a permanent way:
• The gauge should be correct and uniform.
• The rails should be in proper level. In a straight track, two rails must be at the same

level. On curves, the outer rail should have proper super elevation and there should be
proper transition at the junction of a straight and a curve.

• The alignment should be correct i.e., it should be free from irregularities.
• The gradient should be uniform and as gentle as possible. Any change of gradient

should be followed by a smooth vertical curve, to give smooth riding quality.
• The track should be resilient and elastic in order to adsorb shocks and vibrations of

running tracks.
• The radii and super elevation on curves should be properly designed and maintained.
• Drainage system must be perfect for enhancing safety and durability of track.
• Joints, including points and crossings which are regarded to be weakest points of the

railway track, should be properly designed and maintained.
• There should be adequate provision for easy renewals and replacements.
• The track structure should be strong, low in initial cost as well as maintenance cost.
• The various components of track i.e., rails, fittings, sleepers, ballast and formation

must fully satisfy the requirements for which they have been provided. If any
component is lacking in fulfilling its requirements then either it should be improved or
replaced.

Choice of Gauge: The choice of gauge is very limited, as each country has a fixed gauge and
all new railway lines are constructed to adhere to the standard gauge. However, the following
factors theoretically influence the choice of the gauge.
Cost Considerations: There is only a marginal increase in the cost of the track if a wider
gauge is adopted. In this connection, the following points are important.
(a)  There is a proportional increase in the cost of acquisition of land, earthwork, rails,
sleepers, ballast, and other track items when constructing a wider gauge.
(b) The cost of building bridges, culverts, and tunnels increases only marginally due to a
wider gauge.
(c)  The cost of constructing station buildings, platforms, staff quarters, level crossings,
signals, etc. associated with the railway network is more or less the same for all gauges.
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(d) The cost of rolling stock is independent of the gauge of the track for carrying the same
volume of traffic.

Traffic Considerations: The volume of traffic depends upon the size of wagons and the
speed and hauling capacity of the train.
(a)  As a wider gauge can carry larger wagons and coaches, it can theoretically carry more
traffic.
(b) A wider gauge has a greater potential at higher speeds, because speed is a function of the
diameter of the wheel, which in turn is limited by the width of the gauge.
(c)  The type of traction and signalling equipment required are independent of the gauge.

Physical Features of the Country: It is possible to adopt steeper gradients and sharper
curves for a narrow gauge as compared to a wider gauge.

Uniformity of Gauge: The existence of a uniform gauge in a country enables smooth,
speedy, and efficient operation of trains. Therefore a single gauge should be adopted
irrespective of the minor advantages of a wider gauge and the few limitations of a narrower
gauge.

1.3 Rails
• Rails on the track can be considered as steel girders for the purpose of carrying axle

loads.
• They are made of high carbon steel to withstand wear and tear.

Types of Rails
The rails used in the construction of railway track are of following types:
1. Double headed rails (D.H Rails)
2. Bull headed rails (B.H Rails)
3. Flat footed rails (F.F Rails)

Double headed rails
The rail sections, whose foot and head are of same dimensions, are called Double

headed or Dumb-bell rails. In the beginning, these rails were widely used in the railway track.
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The idea behind using these rails was that when the head had worn out due to rubbing action
of wheels, the rails could be inverted and reused. But by experience it was found that their
foot could not be used as running surface because it also got corrugated under the impact of
wheel loads. This type of rail is not in use in Indian Railways now-a day.

Bull headed rails
The rail section whose head dimensions are more than that of their foot are called bull

headed rails. In this type of rail the head is made little thicker and stronger than the lower part
by adding more metal to it. These rails also require chairs for holding them in position. Bull
headed rails are especially used for making points and crossings.

Merits
(i) B.H. Rails keep better alignment and provide smoother and stronger track.
(ii) These rails provide longer life to wooden sleepers and greater stability to the track.
(iii) These rails are easily removed from sleepers and hence renewal of track is easy.

Demerits
(i) B.H. rails require additional cost of iron chairs.
(ii) These rails require heavy maintenance cost.
(iii) B.H. rails are of less strength and stiffness.

Flat footed rails
The rail sections having their foot rolled to flat are called flat footed or vignole`s rails.

This type of rail was invented by Charles Vignole in 1836. It was initially thought that the flat
footed rails could by fixed directly to wooden sleepers and would eliminate chairs and keys
required for the B.H. rails. But later on, it was observed that heavy train loads caused the foot
of the rail to sink into the sleepers and making the spikes loose. To remove this defect, steel
bearing plates were used in between flat footed rails and the wooden sleeper. These rails are
most commonly used in India.

Merits
(i) F.F. rails have more strength and stiffness.
(ii) No chairs are required for holding them in position.
(iii) These rails require less number of fastenings.
(iv) The maintenance cost of track formed with F.F. rails is less.

Demerits
(i) The fittings get loosened more frequently.
(ii) These rails are not easily removed and hence renewal of track becomes difficult.
(iii) It is difficult to manufacture points and crossings by using these rails.
Functions of rails

1. Rails provide a hard, smooth and unchanging surface for passage of heavy moving
loads with a maximum friction between the steel rails and steel wheels.

2. Rails bear the stresses developed due to heavy vertical loads, lateral and braking
forces and thermal stresses.

3. The rail material used is such that it gives minimum wear to avoid replacement
charges and failures of rails due to wear.
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4. Rails transmit the loads to sleepers and consequently reduce pressure on ballast and
formation below.

Composition of rail steel
• For ordinary rails: high carbon steel
• For rails on points and crossing: medium carbon steel

Requirements of Rails
1. They should be of proper composition of steel and should be manufactured by open

fireplace or duplex process.
2. The vertical stiffness should be high enough to transmit the load to several sleepers

underneath. The height of rail should therefore adequate.
3. Rails should be capable of withstanding lateral forces. Large width of head and foot

endows the rails with high lateral stiffness.
4. The head must be sufficiently deep to allow for an adequate margin of vertical wear.

The wearing surface should be hard.
5. Web of rails should be sufficiently thick to bear the load coming on it and should

provide adequate flexural rigidity.
6. Foot should be wide enough so that rails are stable against overturning especially on

curves.
7. Bottom of the head and top of the foot of rails should be so shaped as to enable the

fish plates to transmit the vertical load efficiently from the head to the foot at rail
joints.

8. Relative distribution of material of rail in head, web and foot must be balanced for
smooth transmission of loads.

9. The centre of gravity of the rail section must lie approximately at mid height so that
maximum tensile and compressive stresses are equal.

10. The tensile strength of the rail piece should not be less than 72kg/m2.

1.4 Sleepers and Ballast:
Sleepers:

Sleepers are members generally laid transverse to the rails on which the rails are
supported and fixed, to transfer the loads from rails to the ballast and subgrade below.

Functions of sleepers
1. To hold the rails to correct gauge.
2. To hold the rails in proper level or transverse tilt so as to provide a firm and even

supports to rails.
3. To act as an elastic medium in between the ballast and rails to absorb the blows and

vibrations of moving loads.
4. To distribute the load from the rails to the index area of ballast underlying it or to the

girders in case of bridges.
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5. Sleepers also add to the longitudinal and lateral stability of the permanent track on the
whole.

6. They also provide means to rectify track geometry during service life.

Requirements of sleepers
1. The sleepers to be used should be economical i.e., they should have minimum

possible initial and maintenance costs.
2. The fittings of the sleepers should be such that they can be easily adjusted during

maintenance operations such as easy lifting, packing, removal and replacement.
3. The weight of sleepers should not be too heavy or excessively light i.e., they should

have moderate weight for ease of handling.
4. The design of sleepers should be such that the gauge, alignment of track and levels of

the rails can be easily adjusted and maintained.
5. The bearing area of sleepers below the rail seat and over the ballast should be enough

to resist the crushing due to rail seat and crushing of the ballast underneath the
sleeper.

6. The sleeper design and spacing should be such as to facilitate easy removal and
replacement of ballast.

7. The sleepers should be capable of resisting shocks and vibrations due to passing of
heavy loads of high speed trains.

8. The design of the sleepers should be such that they are not damaged during packing
processes.

9. The design of sleepers should be such that they are not pushed out easily due to
moving trains especially with steel sleepers.

Classification of sleepers
1. Wooden sleepers
2. Metal sleepers

a. Cast-iron sleepers
b. Steel sleepers

3. Concrete sleepers
a. Reinforced concrete sleepers
b. Pre-stressed concrete sleepers

Wooden/Timber Sleepers
• Wooden sleepers are regarded to be best as they fulfill almost all the requirements of

ideal sleeper.
• Their life depends upon their ability to resist wear, decay, attack by vermin (white

ants) and quality of timber used.
Advantages:

– Timber is easily available in all the parts of India.
– Fittings for wooden sleepers are few and simple in design.
– These sleepers are able to resist shocks and vibrations due to heavy moving loads and

also give less noisy track.
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– These are easy to lay, relay, pack, lift and maintain.
– These are suitable for all types of ballast.
– Wooden sleepers are over-all economical.

Disadvantages:
– These sleepers are subjected to wear, decay, attack by white ants, warping, cracking,

end splitting, rail cutting etc.
– It is difficult to maintain gauge in the case of wooden sleepers.
– Track is easily disturbed.
– Wooden sleepers have got minimum service life   (12-15 years) as compared to other

types.
– Maintenance cost of wooden sleepers is highest as compared to other types.

Metal Sleepers
• Due to growing scarcity of wooden sleepers, high cost and short life metal sleepers

were being used.
• Metal sleepers are either of cast-iron or steel. Cast-iron is in greater use because of its

resistance to corrosion.
Advantages:

– Metal sleepers are uniform in strength and durability.
– In metal sleepers, the performance of fittings is better and hence lesser creep occurs.
– Metal sleepers are economical as life is longer and maintenance is easier.
– Gauge can be easily adjusted and maintained.
– Frequent renewal is not required.
– Have good scrap value, easy to manufacture and not susceptible to fire hazards.

Disadvantages:
o More ballast is required than other types of sleepers.
o Fittings required are greater in number and difficult to maintain/inspect.
o They are liable to rusting/corrosion.
o Metal being good conductor of electricity interferes with track circuiting.
o They are unsuitable for bridges, level crossings and in case of points and crossings.
o These are only suitable for stone ballast and for rails which they are manufactured.

Concrete Sleepers
These are made of strong homogenous material, impervious to effects of moisture, and

is unaffected by the chemical attack of atmospheric gases or subsoil salts.
These can easily moulded to size and shape required to withstand stresses produced by

fast and heavy traffic.
Advantages:

o These are free from natural decay and attack by vermin etc.
o They have maximum life as compared to others (40-60 years)
o These are not affected by moisture, chemical action of ballast and subsoil salts.
o There is no difficulty in track circuiting of electrified tracks.
o Increased weight helps to reduces joint maintenance, greater stability of track and

better resistance against temperature variation.
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o These have higher elastic modulus and hence can withstand the stresses induced by
fast and heavy traffic.

o They offer an ideal track in respect of gauge, cross-level and alignment.
Disadvantages:

o The weight of concrete sleeper is as high as 2.5 to 3 times of wooden sleeper,
requiring the mechanical appliances for handling.

o These require pads and plugs for spikes.
o They damage the bottom edge during packing.
o The scrap value is almost nil.
o The damages to the concrete sleepers are very heavy in case of derailment.

Spacing of sleepers and sleeper density
 The space between two adjacent sleepers determines the effective span of the rail over

the sleepers.

 The spacing of sleepers, therefore in a track depends on the axle load which the track
is expected to carry and lateral thrust of locomotives to which it is subjected.

 The number of sleepers in a track is indicated by the number per rail length.

 Since sleeper also provides lateral stability to the track, so more the number of
sleepers more is the lateral stability.

 The number of sleepers however cannot be increased indefinitely as certain minimum
space between sleepers is required for packing of ballast.

 In India, this minimum distance for manual packing of ballast is kept 30.5cm to
35.5cm

 The number of sleepers per rail varies in India from M+4 to M+7 for main tracks,
where  M= length of rail in metres.

 Sleeper density is the number of sleepers per rail length and it is specified as M+x or
N+x, where M is the length of the rail in metres( N is the length of rail in yards) and x
is a number, varying according to the factors.

 Factors governing the sleeper density are: axle load, speed, type and section of the
rails, type of ballast and ballast cushion, type and strength of sleepers and nature of
foundation.

Railways, Harbour, Tunnelling and Airports 17CV552

Department of Civil Engineering, ATMECE, Mysuru Page 9

o These have higher elastic modulus and hence can withstand the stresses induced by
fast and heavy traffic.

o They offer an ideal track in respect of gauge, cross-level and alignment.
Disadvantages:

o The weight of concrete sleeper is as high as 2.5 to 3 times of wooden sleeper,
requiring the mechanical appliances for handling.

o These require pads and plugs for spikes.
o They damage the bottom edge during packing.
o The scrap value is almost nil.
o The damages to the concrete sleepers are very heavy in case of derailment.

Spacing of sleepers and sleeper density
 The space between two adjacent sleepers determines the effective span of the rail over

the sleepers.

 The spacing of sleepers, therefore in a track depends on the axle load which the track
is expected to carry and lateral thrust of locomotives to which it is subjected.

 The number of sleepers in a track is indicated by the number per rail length.

 Since sleeper also provides lateral stability to the track, so more the number of
sleepers more is the lateral stability.

 The number of sleepers however cannot be increased indefinitely as certain minimum
space between sleepers is required for packing of ballast.

 In India, this minimum distance for manual packing of ballast is kept 30.5cm to
35.5cm

 The number of sleepers per rail varies in India from M+4 to M+7 for main tracks,
where  M= length of rail in metres.

 Sleeper density is the number of sleepers per rail length and it is specified as M+x or
N+x, where M is the length of the rail in metres( N is the length of rail in yards) and x
is a number, varying according to the factors.

 Factors governing the sleeper density are: axle load, speed, type and section of the
rails, type of ballast and ballast cushion, type and strength of sleepers and nature of
foundation.

Railways, Harbour, Tunnelling and Airports 17CV552

Department of Civil Engineering, ATMECE, Mysuru Page 9

o These have higher elastic modulus and hence can withstand the stresses induced by
fast and heavy traffic.

o They offer an ideal track in respect of gauge, cross-level and alignment.
Disadvantages:

o The weight of concrete sleeper is as high as 2.5 to 3 times of wooden sleeper,
requiring the mechanical appliances for handling.

o These require pads and plugs for spikes.
o They damage the bottom edge during packing.
o The scrap value is almost nil.
o The damages to the concrete sleepers are very heavy in case of derailment.

Spacing of sleepers and sleeper density
 The space between two adjacent sleepers determines the effective span of the rail over

the sleepers.

 The spacing of sleepers, therefore in a track depends on the axle load which the track
is expected to carry and lateral thrust of locomotives to which it is subjected.

 The number of sleepers in a track is indicated by the number per rail length.

 Since sleeper also provides lateral stability to the track, so more the number of
sleepers more is the lateral stability.

 The number of sleepers however cannot be increased indefinitely as certain minimum
space between sleepers is required for packing of ballast.

 In India, this minimum distance for manual packing of ballast is kept 30.5cm to
35.5cm

 The number of sleepers per rail varies in India from M+4 to M+7 for main tracks,
where  M= length of rail in metres.

 Sleeper density is the number of sleepers per rail length and it is specified as M+x or
N+x, where M is the length of the rail in metres( N is the length of rail in yards) and x
is a number, varying according to the factors.

 Factors governing the sleeper density are: axle load, speed, type and section of the
rails, type of ballast and ballast cushion, type and strength of sleepers and nature of
foundation.



Railways, Harbour, Tunnelling and Airports 17CV552

Department of Civil Engineering, ATMECE, Mysuru Page 10

1.5 Ballast
• It is the granular material usually broken stone or brick, shingle or kankar, gravel or

sand placed and packed below and around the sleepers to transmit load from sleepers,
to formation and at the same time allowing drainage of the track.

• It provides a suitable foundation for the sleepers and also hold the sleepers in their
correct level and position, preventing their displacement by lateral or longitudinal
thrusts.

• The lateral stability of track depends on the ballast.

Functions of ballast
 It provides levelled bed or support for the railway sleepers.
 It transfers the load from sleepers to subgrade and distributes the load uniformly on

subgrade.
 It holds the sleepers in a firm position while the trains pass by.
 It prevents the longitudinal and lateral movement of sleepers.
 It offers good drainage to the track

Requirements of the good ballast

 It should be tough and wear resistant.
 It should be hard so that it does not get crushed under the moving loads.
 It should be generally cubical with sharp edges.
 It should be non-porous and should not absorb water.
 It should resist both attrition and abrasion.
 It should be durable and should not get pulverized or disintegrated under adverse

weather conditions.
 It should allow for good drainage of water.
 It should be cheap and economical.
 It should not make the track dusty or muddy due powder under dynamic wheel loads

but should be capable of being cleaned to provide good drainage.
 It should not produce any chemical action in rail and metal sleepers
 The size of stone ballast should be 5cm for wooden sleepers, 4cm for metal sleepers

and 2.5cm for turnouts and crossovers.

Types of Ballast
1. Broken stone Ballast: Broken stone is widely used ballast in railways. It is obtained by
crushing hard stones like granite, hard trap, quartzite etc. In lieu of broken stones, limestone
and sandstone can also be used. It is suitable for high-speed railway tracks. The broken stone
selected as ballast should be hard, tough and non-porous. It should stay strong against
inclement weather conditions.
Benefits of Broken Stone Ballast

 Broken stones are hard, tough and durable.
 Hold the sleepers in a strong position and provide stability to the track.
 Suitable for heavy traffic tracks and for high-speed tracks.
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 Economical with respect to their durability.
 Require less maintenance.

Drawbacks of Broken Stone Ballast
 Since broken stones are not easily available, their initial cost is a little high.
 Produce noise when the train is moving on the track.
 They are sharp and angular and hence wooden sleepers may be liable to damage by

these broken stones.

2. Sand Ballast: Sand can also be used as a ballast material. It is well suitable under cast iron
sleepers and can be seen in desert railway tracks where plenty of sand gets accrued on the
track. Coarse sand is best suitable as ballast than fine sand.
Benefits of Sand Ballast

o It provides excellent drainage facilities to the track.
o Well suitable for Cast iron sleepers and does not produce any noise while the train is

moving on track.
o Cheap and abundantly available material.

Drawbacks of Sand Ballast
o Sand may blow off easily due to vibrations produced by train or due to high winds.

So, a frequent renewal is required.
o Excessive wear of sleepers and moving parts can occur due to friction developed by

sand.

3. Gravel Ballast: Gravel is a naturally occurring material formed by the erosion of rocks.
They are suitable for all types of sleepers and are usually round and smooth and can be
obtained from river beds, gravel pits etc.
Benefits of Gravel Ballast

o It occurs naturally and hence is cheap and easily available.
o Properly cleaned gravel offers excellent drainage facilities to the track.
o Well packed gravel requires less maintenance and has high durability.

Drawbacks of Gravel Ballast
o Because of their smoothness and roundness, they may get separated from the bed

under vibrations.
o Since it occurs naturally, it may contain some amount of earth or clay which should

be cleaned. If not cleaned, the drainage properties of gravel may get affected.
o Sieving should be done to eliminate small size gravel particles otherwise they may

affect the drainage properties.
o Produce noise when the train is moving on the track.

4. Moorum Ballast: Moorum is formed by the decomposition of laterite. It is available
mostly in red colour and, sometimes, in yellow. If the track is to be laid on black cotton soil,
moorum can be used as a blanketing material or sub-ballast since it prevents permeability of
water into the subgrade or formation.
Benefits of Moorum Ballast
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o Moorum is good as sub-ballast especially in the case of weak soil sub-grades.
o Provides good aesthetics to the track.

Drawbacks of Moorum Ballast
o It is very soft and when subjected to vibrations gets converted into a powdered form

and blows away.
o It requires frequent maintenance.
o Not recommended unless there is no other material available.

5. Coal Ash or Cinder Ballast: Coal ash also called cinder is the by-product of coal-fired
power plants and railway locomotives. It can be used as a ballast material since it is cheaply
available and also possesses good drainage properties. It is used as ballast especially for
station yards and as initial ballast for newly constructed tracks.
Benefits of Coal Ash Ballast

o It is economical and abundantly available.
o It has excellent drainage properties.
o It can be handled with ease and is light in weight.

Drawbacks of Coal Ash Ballast
o Turns into dust when subjected to loads.
o Makes the track dirty and complicates the maintenance procedure.
o It is not recommended when steel sleepers are used because of its corrosive action.
o The rails may also get affected by the corrosive action of coal ash.

6. Brickbat Ballast: Brickbats are nothing but crushed pieces of bricks which are generally
over-burnt. Under-burnt brickbats are not suitable since they are not as porous as over-burnt
brickbats.
Benefits of Brickbat Ballast

o Porous brickbats have good drainage properties.
o Brickbats are useless products of brick industries and hence can be bought at cheap

prices.
Drawbacks of Brickbat Ballast

o When subjected to loads they turn into a powder which can be easily blown away by
the wind.

o The brick dust makes the track dirty and demands frequent maintenance

Size and section of ballast
• The size of the ballast varies from 1.9cm to 5.1cm
• Stones of larger size are not desirable and the maximum size as 5.1cm is preferable as

interlocking of stones of this size is better than that of stone of larger sizes.
• The size of stone ballast should be 5cm for wooden sleepers, 4cm for metal sleepers

and 2.5cm for turnouts and crossovers.
• The section of ballast layer consists of depth of ballast under the sleepers and the

width of the ballast layer.
• The depth of the ballast under the sleepers is an important factor in the load bearing

capacity and uniformity of distribution of load.
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• In India, this recommendation will give unnecessarily thicker layer of ballast due to
large spacing of sleepers being used.

• The lateral strength increases with increase in width of ballast layer but there is a limit
beyond which no useful purpose is served by widening.

• This width limit is at 38cm to 43cm from the end of these sleepers as computed.
• Although the lines of equal pressure in ballast through wheel loads are in the shape of

a bulb yet simplicity purpose, the load dispersion can be assumed at 45° to the
vertical.

1.6 Track fittings and fastenings
Track fittings and fastenings are fittings requires for joining of rails end to end and also for
fixing the rails to sleepers in a track.

Functions of track fittings and fastenings
Rail fixtures and fastenings have the following functions:
(i) To join the rails end to end to form full length of track.
(ii) To fix the rails to sleepers.
(iii) To maintain the correct alignment of the track.
(iv) To provide proper expansion gap between rails.
(v) To maintain the required tilt of rails.
(vi) To set the points and crossings in proper position.

Fish plates
Fish plates are used in rail joints to maintain the continuity of the rails.
Two types of fish plates are commonly used on Indian Railways for joining F.F. and

B.H. rails, each fish plate is 457 mm long and provided with four holes 32 mm at a spacing of
114 mm c/c.

These are manufactured of steel and are so designed that they fit in between the head
and foot of the rail.
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Requirements of fish plates
(i) They should hold the adjoining ends of rails in correct horizontal and vertical plane.
(ii) They should allow free longitudinal movements of rails due to temperature variation.
(iii) They should be able to resist all types of wear.
(iv) They should allow easy renewal and replacement of rails in case of wear and damage.

Bearing plates
• Bearing plates are cast iron or steel plates placed in between the F.F rail and wooden

sleepers of a railway track.
• F.F. rails if fixed directly on wooden sleepers sink in the sleeper due to the heavy

loads of trains and thus loosen the spikes.
• To overcome this difficulty bearing plates are used under F.F. rails to distribute the

load over a wider area and bring the intensity of pressure within limit.

Advantages
(i) They distribute the loads to wider area and prevent sinking of the rail to the sleeper.

(ii) They enable the spikes to remain tight and require less maintenance.
(iii) Bearing plates prevent the widening of gauge on curves.
(iv) Bearing plates increase the overall stability of the track.
(v) They prevent the destruction of the sleeper due to rubbing action of the rail.

Disadvantages
i. When the bearing plates become loose due to settlement of ballast, moisture is likely to

enter between the sleepers and plates, causing sleepers to wear.
ii. If spike is damaged and it is required to be redriven at another place, all other spikes of

the bearing plates have to be removed, which reduce the holding power of the spikes.
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Spikes
Requirements of a good spike

 It should be easy in fixing or removing from the sleepers.

 It should hold the rails and bearing plates in proper position.
 It should be cheap.

 It should require minimum maintenance.
 It should not come out of the sleepers under vibrations.

Dog spikes: Dog spikes are the cheaper type of spikes which hold the rails at correct gauge
and can be easily fixed and removed. These are commonly used for holding F.F. rails. Four
dog spikes are used per sleeper, two on either side of the rail.

Screw spikes: Screw spikes are tapered screws with V-threads. Their head is circular with a
square projection and are used to fasten rails with wooden sleepers. The holding power of
these spikes is more than double to that of dog spikes and can resist the lateral thrust better
than the dog spikes.
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Round spikes: Round spikes are used for fixing chairs of B.H. rails to wooden sleepers and
also for fixing slide chairs of points and crossings. These have both cylindrical or
hemispherical head and blunt end.

Elastic spikes: Elastic spikes are used for fixing F.F. rails to wooden sleepers. These give
better grip and result in reduction of wear and tear of rail. The advantage of this type of spike
is that it is not pulled up by the wave action of the moving train.

Bolts
Fish bolts: Fish bolts are used for connecting fish plates with the rails. Four bolts are
required for each pair of fish plates. These bolts are inserted from outside the track and bolted
on the inside of the track.

Hook bolts: Hook bolts are also known as dog bolts due to the shape of their heads. These
bolts are used to fix sleepers which rest directly on a girder. Two bolts per sleeper are used.
Dog bolts are of two types.

(i) Sloping lips- for fixing sleepers to plate girder spans.
(ii) Straight lips- for fixing sleepers to joint spans.

Fang bolts: Fang bolts are used for fixing side chairs to sleepers. These are alternative to
screw or round spikes. The fang bolts are found to be more effective but are not generally
used, because fixing and removal of these bolts are difficult.
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Chairs

Keys: These are small tapered pieces of timber or steel used to fix rails to chairs on metal
sleepers.
Keys are of two types

(i) Wooden keys
(ii) Metal keys
Wooden keys are small straight or tapered pieces of timber. These are cheap and

easily prepared. These are not strong and become loose under vibrations. These require
frequent maintenance. Wooden keys are not used now-a day in Indian Railways.

Metal keys are small tapered or spring like pieces of steel. These keys are much more
durable than wooden keys. Metal keys are of two types.

(i) Stuart`s key and
(ii) Morgan key

1.7 Track stress:
The wheel loads: The static load due to wheel is transmitted to the point of contact of the
wheel and the rail
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Dynamic effect of wheel loads: The dynamic effect is caused due to speed and hammer
blows by the moving wheels.
Hammer blow: Due to over balance of driving wheels of locomotive.
The horizontal thrust: Due to nosing action of the locomotive.
The pressure by the flanges of wheels on the sides of the rail: There is lateral pressure due
to flanges collision with the rails because the locomotive or train moves in zig-zag manner.
Stresses due to irregularities in the track: When ballast or subgrade are not evenly laid,
non-uniformity in the gauge and top of the rails are not in one level.
Additional stresses on curves: Lateral bending due to rigid wheel base of the vehicle and
non-uniform distribution of pressure over outer and inner wheels.

Coning of wheels
• The distance between the inside edges of wheel flanges is generally kept less than the

gauge of the track.
• So there is a gap between the wheel flanges and running edges of the rails, nearly

equal to 1cm on either side.
• These wheels are coned at a slope of 1 in 20.

The advantages of coning of the wheels are
– To reduce the wear and tear of the wheel flanges and rails.
– To provide a possibility of lateral movement of the axle with its wheels.
– To prevent the wheels from slipping to some extent.
– It provides a smooth ride.
– It helps the train to negotiate a curve smoothly.

Tilting of rails
• Rails are tilted inward at an angle of 1 in 20 to reduce wear and tear on the rails as

well as on the tread of the wheels.
• As the pressure of the wheel acts near the inner edge of the rail, there is heavy wear

and tear of the rail.
• Lateral bending stresses are also created due to eccentric loading of rails.
• To reduce the wear and tear as well as lateral stresses, rails are tilted at a slope of 1 in

20, which is also the slope of wheel cone.
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Creep of rails
• It is defines as the longitudinal movement of rails with respect to sleepers in a track.
• Creep is common to all railway tracks, but varies in magnitude considerably, the rail

in some places moves by several centimetres in a month while in other location the
movement of rails may be negligible.

• It is observed that the rails have tendency to move gradually in the direction of
dominant traffic.

• Indications of creep can be noticed from the following observations:
– Closing of successive expansion spaces at rail joints in the direction of creep

and opening out of joints at the point from where creep starts.
– Marks on flanges and webs of rails made by spike heads, by scraping or

scratching as the rail slide.
Causes:

– Wave action.
– Drag theory.
– Starting, accelerating, slowing/stopping of train.
– Expansion or contraction of rail.
– Unbalanced traffic.
– Alignment of track.
– Grade of track.
– Type of rails.
– Poor maintenance of track components and ill design.

Remedies:
– Pulling back the rails.
– Provision of Anti-creepers.
– Use of Steel Sleepers.

Wear on rails
• Wear is one of the prominent defects of rails.
• When the axle loads are abnormally heavy and the train moves with very fast speed

then the concentrated stresses exceed the elastic limit resulting in metal flow, on the
gap or joint the ends are battered and at the curves the occurrence of skidding,
slipping and striking of wheel flanges with rails results in wear and tear of rails.

• Classification of wear
– On the basis of location.
– On the basis of position of wear on rails.
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• On the basis of location
– On sharp curves
– On gradients
– On approaches to stations, where brakes are frequently applied.
– In tunnels
– Coastal areas(sea breeze)
– Weak foundations

 On the basis of position of wear
– Wear on the top or head of rail
– Wear at the ends of rails
– Wear on the sides of the head.

Wear on the top or head of rail: This type of wear occurs on straight i.e., tangent tracks and
at curves.

On tangent tracks: the following are the factors which cause or encourage the wear on the
top of rails on tangent lengths:

 Due to flow of metal- this is because the heavy loads concentrated on small area
produce the stresses which exceed the elastic limit and hence plastic flow of the metal
takes place and burrs are formed which later get chipped of by moving wheel flanges

 Heavy axle load and its recurring impact cause the wear at the top of rails.
 Due to abrasion of rolling wheels, the rails generally get worn out at the top of rails.
 Due to constant brake application, which results in skidding and burning of the rail

head? This finally results in excessive wear and abrasion.
 Due to use of sand which is spread to produce friction in case of dampness in tunnels.

The grinding action of sand particles with rails gives rise to wear.
 Due to fluctuations in gradients.
 Due to corrosion of rails by the action of sea breeze, this also gives rise to wear on top

of rails.
On curves: the wear on top of rails at curves is due to the following causes:

i. Due to slipping or skidding of wheels
ii. Due to effect of centrifugal force and improper super elevation, load on one

rail is greater than the other.
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Wear on the ends of the rails:
– This type of wear occurs, when a wheel jumps over the gap, giving blow to the

end of the rail, as rough riding in the track, loosens the ballast under the joints
and even disturbs the sleeper.

• This type of wear is occurs due to following factors:
– Due to lose fish plates and fish bolts
– Due to heavy loads and large joint openings
– Difference in levels at joints
– Bad conditions of the vehicle springs
– Poor maintenance of the track

• Wear on sides of the rail head

– This type of wear is only prominent when the rails are laid at curves.
– This wear is more than first two types of wear and is most destructive in

nature.
– This wear occurs due to following causes

• At curves, there is greater thrust on inner rail, when trains run at lesser
speed than equilibrium speed.

• Due to the rigidity of the wheel base.
• Slipping and skidding of wheel at curves.

• Allowable limits of wear: in India prescribed limit of wear is 5% of rail weight.

Wear Prevention
– Better maintenance of track
– Reducing number of joints
– Use of special alloy steel
– Interchanging inner and outer rails
– Regular maintenance of rail joints
– Maintenance of correct gauge
– Application of heavy mineral oil-corrosion
– Lubricating gauge face
– Using check rails in sharp curves
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1.8 Route alignment surveys
1.8.1 Conventional method: In the manual method how we can get generate railway
alignment by the following various surveys which consume a huge time and money and
sources too.  In order to have a proper and satisfactory new route, various surveys are carried
out:
1. Reconnaissance Survey
2. Preliminary Survey
3. Location Survey

Reconnaissance Survey: It is the first engineering survey. It is a rough and visual
identification about location and check map data to live location.

A reconnaissance survey can divided into two parts:
1. Traffic survey
2. Engineering survey

Traffic survey: This consists of collection of the information regarding the following:
 The general scenario of the location.
 Information of the local industries.
 The general information of agriculture, crop types and any mineral sources are there

or not.
 The probable scenario of traffic to divert or used by new railway alignment.
 General study of existing transportation facilities and which mode is mostly used.
 Planning forecasting of economic and social growth of area that would be covered by

this new railway line.

Engineering survey:
 Physical features of the country;
 The surface of the ground;
 Types of soil and its classification
 Streams and rivers, those which will cross the proposed railway line;
 Positions of valleys, mountains and rivers.
 Availability of materials and man power and transportation facilities of material for

use during construction.

Preliminary Survey:
Object of preliminary survey
 To conduct the survey work along the alternative routes found out by reconnaissance
survey and;
 To determine with greater accuracy the cost of the railway line along these alternative
routes.

Importance of preliminary survey
 It decides the final route and recommends only one particular route in preference to other
alternative routes
 Thus, should be carried out with great precision as on it depends the alignment of the final
route.
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Location Survey:
Object of location survey
 To carry out the detailed survey of the selected route to find whether it is economical and
feasible? From preliminary surveys data. It the centre-line of the alignment track to be laid.
 As soon as the location survey is completed, the construction work is started.

Work of location survey
It is carried out in two stages:

1. Paper location
 The final route selected is put up on paper and details such as gradient, curves, contours,
etc. are worked out;
 All the working drawings are prepared, even of minor structures such as signal cabins.
 After the paper location is over, the field work is started and the centre-line of the track is
fixed.

2. Field location:
 The field location transfers paper location on the ground.
 It gives all the requirements of the construction engineer such as bench-marks, levels,
measurements, etc.
 The centre-line pegs are driven at every 300 meters along the centre-line of the track.
 Every change of direction, the beginning and end of the curve and also the intersecting
points are clearly marked.
 In addition to the fixing up of the centre-line of the track, the centre-lines of bridges,
culverts, tunnels, station buildings, signal cabins, etc. should also be fixed.

1.8.2 Modern methods of designing of railway alignment
GIS study: This how we can generate various thematic maps for any particular area

Planning of proposed railway alignment with the help by generating thematic maps:
 Safety: The track should be aligned so as to ensure that goods and passengers are
transported with minimal chances of accidents and derailment.
 Aesthetic aspect: The railway line should be constructed to provide a memorable and
pleasant railway journey to train passengers by keeping the track within beautiful natural
surroundings.
 Economy: The track should be as short and direct as possible with minimal construction,
maintenance and operating costs from an engineering perspective.
 Linking of centres: A new railway line should connect and inter link important town centers
and cities so as to provide the necessary transportation services.

In view of the above alignment requirements, minimal evaluation factors and constraints are
identified as follows:
 Slope Factor: The slope of terrain is considered very critical in railway routing as it

directly influences the construction and operating costs. The higher the slope, the higher
the costs and vice-versa

 Soil Factor: Soils that are susceptible to erosion and unconsolidated materials cost more
to construct a railway line on. Poorly drained soils are also undesirable for railway line
construction. It is therefore comparatively cheaper to construct a railway on ground with
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soil that is unconsolidated and well drained. Rocky grounds should be avoided as they
increase construction costs due to heavy excavation of rocks.

Proximity to Rivers Factor
Railways should be constructed as far away from rivers as possible because of the following
Reasons:
 To avoid constructing many bridges that may arise because of the meandering of the rivers.
 Rivers have the propensity to flood and this could cause damage to the railway line.
 Rivers often change their course and this could cause rerouting of the railway which is a
very expensive affair.

 Important Towns and Cities constraint
Town centres form important obligatory nodes and the track should pass through important
town centres for economic, social and political reasons. Quarries and human habitats are
found in the neighbourhood of town centres and therefore construction materials and labour
are easily available.
Even though a town centre may neither be economically nor industrially active, socio-
political considerations may still constrain the construction of a railway line through it.

 Areas the Route must not pass through constraint
These are areas in which the railway track must be completely avoided since they result in
very high construction and operation costs. They also pose a danger to the safety in
operations of the rail vehicles. Such undesirable areas include:
 Areas with ground slopes greater than 4.5%.
 Areas within 100m of the centrelines of rivers.
 Flood plains or swampy grounds.
 Areas within 50m of the centres of existing roads (to avoid accidents).

Multi-Criteria Evaluation: A MCE technique is a multi-criteria method which combines
different data of different variable in to one indexed form and make fair decision with more
alternatives in consistent and precise way. The main use of it is a rather than doing differently
calculation for different parameter we can do it in to a one way with combination of different
variables in to one indexed form and by MCE and AHP method.

The importance of network analysis in GIS: Networks are all around us. Roads, railways,
cables, pipelines, streams, arteries, metro and etc.
Networks are used to transport freight, people, goods and communication and water too, even
network of retail markets to home and from retail markets to sources, networks are
everywhere.

Network analysis enables you to solve problems, such as finding the most efficient travel
route, generating travel Directions, finding the closest facility, defining service areas based
on travel time, travel cost and traffic too.

What is network analysis arc GIS used for design of railway alignment?
 Finding the best route in order of consume less time and money through passing of various
stops.
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 Finding the closest facility in order to minimize travel cost between incidents and multiple
facilities.
 Driving direction in order to generated closest facility and consumes less time path.
 Finding and origin and cost o-d matrix.
 On basis of all this thematic maps and generated data in network analysis we can generate
an alignment which is best and accurate comparatively on conventional methods.

Soil Suitability Analysis
Many different types of soils may be suitable for use in the construction of an

embankment or fill, ranging from granular soils (sand and gravel), which are highly desirable,
to the more finely sized soils (silt and clay), which are usually somewhat less desirable.
Certain types of soils (such as saturated clays and highly organic soils) are considered
unsuitable for use as materials in embankment or fill construction. Regardless of the type(s)
of soil(s) used to construct embankments or fills, the material should be well graded, capable
of being well compacted, be within a proper range of moisture to optimize compaction, and
be free of unsuitable or deleterious materials, such as tree roots, branches, stumps, sludge,
metal, or trash.

Material Properties and Testing Methods
Some of the more important properties of materials that are used for the construction of
embankments or fills include:

 Gradation: Well-graded fill materials that consist of two or more soil types, usually a
mixture of granular and fine-grained soils, are most suitable for embankment
construction. Because of the wide variety of soils that may be encountered, there is no
universally recommended range of gradation for fill materials, although the maximum
particle size should be less than 100 mm so that it can be readily placed within a 200 mm
layer.

 Unit Weight and Specific Gravity: Fill materials can vary in unit weight over a fairly
wide range, depending on the type of material and its moisture content. Fill materials that
are relatively low in unit weight offer the advantage of transmitting less dead load to the
underlying soil that supports an embankment. There are usually no specified
requirements for a minimum or maximum unit weight, either before or after compaction.

 Moisture-Density Characteristics: The compaction characteristics (optimum moisture
content and maximum dry density) of a soil fill material are the most important single
property that affects embankment performance. Most specifications for embankment
construction require the compacted fill material to have an in-place density that is within
a certain percentage (usually 95 percent or greater) of the maximum dry density at a
moisture content that is within a certain percentage (usually 3 percent or less) of
optimum. The optimum moisture and maximum dry density of fill material(s) are
determined in advance in the laboratory by means of either standard or modified
moisture-density compaction tests. These tests methods are applicable for soils or earthen
fill materials. Moisture-density characteristics cannot usually be determined for oversize
(over 100 mm materials) materials.
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 Shear Strength: The shear strength characteristics (cohesion and/or internal friction) are
indicative of the ability of a fill material to support loads that are imposed upon it under
given drainage conditions. Shear strength characteristics are not always specified for
earthen fill materials, but are determined by tri-axial compression or direct shear testing
and are used to compute the slope stability of an embankment.

 Compressibility: Compressibility refers to the consolidation or settlement characteristics
of a material under long-term loading conditions. The compressibility of a fill material is
related to its shear strength, degree of compaction, void ratio, permeability, and degree of
saturation. The settlement characteristics of an earthen fill material are determined by
one-dimensional consolidation testing. Some settlement of an embankment or fill will
occur during its construction, while the remainder of the settlement (if any) will occur in
the post construction period.

 Bearing Capacity – bearing capacity refers to the ability of a fill material to support the
loadings imposed upon it over the life of the facility without undue settlement, volume
change, or structural damage. Bearing capacity can be determined by laboratory testing
and by field load tests.

 Permeability: Permeability or hydraulic conductivity refers to the ability of a soil to
transmit water through the pore structure of the fill material at a given rate. This property
is indicative of the ability of a compacted fill material to provide drainage for excessive
moisture.

 Corrosion Resistance: Corrosion is a basic chemical or electro-chemical property of a
material that can induce damage to concrete structures, steel piles, or metal appurtenances
with which the embankment or fill material may come in contact.

1.9 Geometric Design of Track
Necessity of geometric design of a railway track
The need for proper geometric design of a track arises because of the following
considerations:

(a) To ensure the smooth and safe running of trains
(b) To achieve maximum speeds
(c) To carry heavy axle loads
(d) To avoid accidents and derailments due to a defective permanent way
(e) To ensure that the track requires least maintenance
(f) For good aesthetics

Gradients:
Gradients are provided to negotiate the rise or fall in the level of the railway track. A

rising gradient is one in which the track rises in the direction of movement of traffic and in a
down or falling gradient the track loses elevation the direction of movement of traffic.
A gradient is normally represented by the distance travelled for a rise or fall of one unit.
Sometimes the gradient is indicated as per cent rise or fall. For example, if there is a rise of 1
m in 400 m, the gradient is 1 in 400 or 0.25 per cent.

Gradients are provided to meet the following objectives:
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(a) To reach various stations at different elevations
(b) To follow the natural contours of the ground to the extent possible
(c) To reduce the cost of earthwork

The following types of gradients are used on the railways: (a) Ruling gradient (b) Pusher or
helper gradient (c) Momentum gradient (d) Gradients in station yards

Ruling Gradient: The ruling gradient is the steepest gradient that exists in a section. It
determines the maximum load that can be hauled by a locomotive on that section. While
deciding the ruling gradient of a section, it is not only the severity of the gradient, but also its
length as well as its position with respect to the gradients on both sides that have to be taken
into consideration. The power of the locomotive to be put into service on the track also plays
an important role in taking this decision, as the locomotive should have adequate power to
haul the entire load over the ruling gradient at the maximum permissible speed.

In plain terrain: 1 in 150 to 1 in 250
In hilly terrain: 1 in 100 to 1 in 150

Once a ruling gradient has been specified for a section, all other gradients provided in that
section should be flatter than the ruling gradient after making due compensation for
curvature.

Pusher or Helper Gradient: In hilly areas, the rate of rise of the terrain becomes very
important when trying to reduce the length of the railway line and, therefore, sometimes,
gradients steeper than the ruling gradient are provided to reduce the overall cost. In such
situations, one locomotive is not adequate to pull the entire load, and an extra locomotive is
required. When the gradient of the ensuing section is so steep as to necessitate the use of an
extra engine for pushing the train, it is known as a pusher or helper gradient.  A Pusher
gradient of 1 in 75, 1 in 100 with additional one engine is generally used.

Momentum Gradient: The momentum gradient is also steeper than the ruling gradient and
can be overcome by a train because of the momentum it gathers while running on the section.
In valleys, a falling gradient is sometimes followed by a rising gradient. In such a situation, a
train coming down a falling gradient acquires good speed and momentum, which gives
additional kinetic energy to the train and allows it to negotiate gradients steeper than the
ruling gradient. In sections with momentum gradients there are no obstacles provided in the
form of signals, etc., which may bring the train to a critical juncture.

Gradients in Station Yards: The gradients in station yards are quite flat due to the following
reasons:
(a) It prevents standing vehicles from rolling and moving away from the yard due to the
combined effect of gravity and strong winds.
(b) It reduces the additional resistive forces required to start a locomotive to the extent
possible.
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INSTITUTIONAL MISSION AND VISION 

Objectives 

 To provide quality education and groom top-notch professionals, entrepreneurs and 

leaders for different fields of engineering, technology and management. 

 To open a Training-R & D-Design-Consultancy cell in each department, gradually 

introduce doctoral and postdoctoral programs, encourage basic & applied research in 

areas of social relevance, and develop the institute as a center of excellence. 

 To develop academic, professional and financial alliances with the industry as well as the 

academia at national and transnational levels. 

 To develop academic, professional and financial alliances with the industry as well as the 

academia at national and transnational levels. 

 To cultivate strong community relationships and involve the students and the staff in 

local community service. 

 To constantly enhance the value of the educational inputs with the participation of 

students, faculty, parents and industry. 

Vision 

 Development of academically excellent, culturally vibrant, socially responsible and 

globally competent human resources. 

Mission 
 

 To keep pace with advancements in knowledge and make the students competitive and 

capable at the global level. 

 To create an environment for the students to acquire the right physical, intellectual, 

emotional and moral foundations and shine as torch bearers of tomorrow’s society. 

 To strive to attain ever-higher benchmarks of educational excellence. 



Department of Computer Science & Engineering 
Vision of the Department 

 

 To develop highly talented individuals in Computer Science and Engineering to deal with 

real world challenges in industry, education, research and society. 

Mission of the Department 

 To inculcate professional behavior, strong ethical values, innovative research capabilities 

and leadership abilities in the young minds & to provide a teaching environment that 

emphasizes depth, originality and critical thinking. 

 Motivate students to put their thoughts and ideas adoptable by industry or to pursue 

higher studies leading to research. 

Program Educational Objectives (PEO'S): 
1. Empower students with a strong basis in the mathematical, scientific and engineering 

fundamentals to solve computational problems and to prepare them for employment, 

higher learning and R&D. 

2. Gain technical knowledge, skills and awareness of current technologies of computer 

science engineering and to develop an ability to design and provide novel engineering 

solutions for software/hardware problems through entrepreneurial skills. 

3. Exposure to emerging technologies and work in teams on interdisciplinary projects with 

effective communication skills and leadership qualities. 

4. Ability to function ethically and responsibly in a rapidly changing environment by 

applying innovative ideas in the latest technology, to become effective professionals in 

Computer Science to bear a life-long career in related areas. 

Program Specific Outcomes (PSOs) 
 

1. Demonstrate understanding of the principles and working of the hardware and software 

aspects of Embedded Systems. 

2. Use professional Engineering practices, strategies and tactics for the development, 

implementation and maintenance of software. 

3. Provide effective and efficient real time solutions using acquired knowledge in various 

domains. 

 

 



Computer Networks (17CS52) 
 

Dept of CSE,ATMECE,MYSURU                                                                                                  1 | P a g e  

Module – 1 

APPLICATION LAYER 
 

 Principles of NetworkApplications 

Network application development is writing programs that run on different end systems and 

communicate with each other over the network. 

For example, in the Web application there are two distinct programs that communicate with each 

other: the browser program running in the user’s host and the Web server program running in the 

Web server host. 

 

 Network ApplicationArchitectures. 

There are two different network application architecture, they are 

1) Client ServerArchitecture 

2) P2PArchitecture 
 
 

Client Server Architecture: 

 In client-server architecture, there is an always-on host, called the server, which provides 

services when it receives requests from many other hosts, calledclients. 

Example: In Web application Web server services requests from browsers running on client 

hosts. When a Web server receives a request for an object from a client host, it responds by 

sending the requested object to the client host. 

 In client-server architecture, clients do not directly communicate with eachother. 

 The server has a fixed, well-known address, called an IP address. Because the server has a 

fixed, well-known address, and because the server is always on, a client can always contact 

the server by sending a packet to the server’s IPaddress. 

 Some of the better-known applications with a client-server architecture include the Web, 

FTP, Telnet, ande-mail. 
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Client Server Architecture 

 In a client-server application, a single-server host is incapable of keeping up with all the 

requests from clients. For this reason, a data center, housing a large number of hosts, is often 

used to create a powerful virtualserver. 

 The most popular Internet services—such as search engines (e.g., Google and Bing), Internet 

commerce (e.g., Amazon and e-Bay), Web-based email (e.g., Gmail and Yahoo Mail), social 

networking (e.g., Facebook and Twitter)— employ one or more datacenters. 

 
Peer-to-peer (P2P) Architecture: 

 In a P2P architecture, there is minimal dependence on dedicated servers in datacenters. 

 The application employs direct communication between pairs of intermittently connected 

hosts, calledpeers. 

 The peers are not owned by the service provider, but are instead desktops and laptops 

controlled by users, with most of the peers residing in homes, universities, andoffices. 

 Many of today’s most popular and traffic-intensive applications are based on P2P 

architectures. These applications include file sharing (e.g., BitTorrent), Internet Telephony 

(e.g., Skype), and IPTV (e.g., Kankan andPPstream). 

 Features: 

 Self-scalability: 

For example, in a P2P file-sharing application, although each peer generates workload by 

requesting files, each peer also adds service capacity to the system by distributing files to 

other peers. 

 Costeffective: 

P2P architectures are also cost effective, since they normally don’t require significant 

server infrastructure and server bandwidth 
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P2P Architecture 

Future P2P applications face three major challenges: 

1. ISP Friendly. Most residential ISPs have been dimensioned for “asymmetrical” bandwidth 

usage, that is, for much more downstream than upstream traffic. But P2P video streaming  

and file distribution applications shift upstream traffic from servers to residential ISPs, 

thereby putting significant stress on the ISPs. Future P2P applications need to be designed so 

that they are friendly toISPs 

2. Security. Because of their highly distributed and open nature, P2P applications can be a 

challenge tosecure 

3. Incentives. The success of future P2P applications also depends on convincing users to 

volunteer bandwidth, storage, and computation resources to the applications, which is the 

challenge of incentivedesign. 

 
 ProcessesCommunicating 

 A Process is a program or application underexecution. 

 When processes are running on the same or different end system, they can communicate with 

each other with inter process communication, using rules that are governed by the end 

system’s operating system. 

 Processes on two different end systems communicate with each other by exchanging 

messages across the computer network. A sending process creates and sends messages into 

the network; a receiving process receives these messages and possibly responds by sending 

messagesback.  
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Client and Server Processes 

 A network application consists of pairs of processes that send messages to each other over a 

network. 

For example, in the Web application a client browser process exchanges messages with a 

Web server process. 

 In the context of a communication session between a pair of processes, the process that 

initiates the communication is labeled as the client. The process that waits to be contacted to 

begin the session is theserver. 

 
The Interface between the Process and the Computer Network 

 A process sends messages into, and receives messages from, the network through a software 

interface called asocket. 

 It is also referred to as the Application Programming Interface (API) between the application 

and the network, since the socket is the programming interface with which network 

applications are built. 

 The application at the sending side pushes messages through the socket. At the other side of 

the socket, the transport-layer protocol has the responsibility of getting the messages to the 

socket of the receivingprocess. 

 

Application processes, sockets, and underlying transport protocol 
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Addressing Processes 

 For a process running on one host to send packets to a process running on another host, the 

receiving process needs to have anaddress. 

 To identify the receiving process, two pieces of information need to bespecified: 

(1) The address of thehost 

(2) An identifier that specifies the receiving process in the destinationhost. 

 In the Internet, the host is identified by its IPaddress. 

 In addition to knowing the address of the host to which a message is destined, the sending 

process must also identify the receiving process running in the host. A destination port 

number serves this purpose. Popular applications have been assigned specific port numbers. 

For example, a Web server is identified by port number 80. A mail server process (using the 

SMTP protocol) is identified by port number25. 

 
 Transport Services Available toApplications 

1) Reliable DataTransfer 

 Packets can get lost within a computer network. For example, a packet can overflow a buffer 

in a router, or can be discarded by a host or router after having some of its bitscorrupted. 

 For many applications—such as electronic mail, file transfer, remote host access, Web 

document transfers, and financial applications—data loss can have devastatingconsequences. 

 Thus, to support these applications, something has to be done to guarantee that the data sent 

by one end of the application is delivered correctly and completely to the other end of the 

application. 

 If a protocol provides such a guaranteed data delivery service, it is said to provide reliable 

data transfer. One important service that a transport-layer protocol can potentially provide to 

an application is process-to-process reliable data transfer. 

 When a transport protocol provides this service, the sending process can just pass its data into 

the socket and know with complete confidence that the data will arrive without errors at the 

receivingprocess. 

 When a transport-layer protocol doesn’t provide reliable data transfer, some of the data sent 

by the sending process may never arrive at the receiving process. Thismay be acceptable for 
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loss-tolerant applications, most notably multimedia applications such as conversational 

audio/video that can tolerate some amount of data loss. 

2) Throughput 

 Transport-layer protocol could provide guaranteed available throughput at some specified 

rate. 

 With such a service, the application could request a guaranteed throughput of r bits/sec, and 

the transport protocol would then ensure that the available throughput is always at least r 

bits/sec. Such a guaranteed throughput service would appeal to manyapplications. 

For example, if an Internet telephony application encodes voice at 32 kbps, it needs to send 

data into the network and have data delivered to the receiving application at this rate. 

 If the transport protocol cannot provide this throughput, the application would need to encode 

at a lower rate or may have to giveup. 

  Applications that have throughput requirements are said to be bandwidth-sensitive 

applications. Many current multimedia applications are bandwidthsensitive 

 Elastic applications can make use of as much, or as little, throughput as happens to 

beavailable. Electronic mail, file transfer, and Web transfers are all elasticapplications. 

3) Timing 

 A transport-layer protocol can also provide timingguarantees. 

 Interactive real-time applications, such as Internet telephony, virtual environments, 

teleconferencing, and multiplayer games require tight timing constraints on data delivery in 

order to beeffective. 

4) Security 

 Transport protocol can provide an application with one or more securityservices. 

For example, in the sending host, a transport protocol can encrypt all data transmitted by the 

sending process, and in the receiving host, the transport-layer protocol can decrypt the data 

before delivering the data to the receiving process. 

 A transport protocol can provide security services like confidentiality, data integrity and end- 

pointauthentication. 
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Transport Services Provided by theInternet 

The Internet makes two transport protocols available to applications, UDP and TCP. 
 

Requirements of selected network applications 
 
 

TCP Services 

The TCP service model includes a connection-oriented service and a reliable data transfer 

service. 

1) Connection-orientedservice: 

 In TCP the client and server exchange transport layer control information with each other 

before the application-level messages begin toflow. 

 This handshaking procedure alerts the client and server, allowing them to prepare for an 

onslaught ofpackets. 

 After the handshaking phase, a TCP connection is said to exist between the sockets of the 

twoprocesses. 

 The connection is a full-duplex connection in that the two processes can send messages to 

each other over the connection at the same time. 

 When the application finishes sending messages, it must tear down theconnection. 
 

2) Reliable data transferservice: 

 The communicating processes can rely on TCP to deliver all data sent without error and in 

the properorder. 
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 When one side of the application passes a stream of bytes into a socket, it can count on TCP 

to deliver the same stream of bytes to the receiving socket, with no missing or duplicate 

bytes. 

TCP also includes a congestion-control mechanism. 
 
 

UDP Services 

 UDP is connectionless, so there is no handshaking before the two processes start to 

communicate. 

 UDP provides an unreliable data transfer service—that is, when a process sends a message 

into a UDP socket, UDP provides no guarantee that the message will ever reach the receiving 

process. 

 UDP does not include a congestion-control mechanism, so the sending side of UDP can 

pump data into the layer below (the network layer) at any rate itpleases. 

 
 

Popular Internet applications, their application-layer protocols, and their underlying transport 

protocol 

Application-LayerProtocols 

An application-layer protocol defines: 

 The types of messages exchanged, for example, request messages and responsemessages 

 The syntax of the various message types, such as the fields in the message and how the fields 

are delineated 
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 The semantics of the fields, that is, the meaning of the information in thefields 

 Rules for determining when and how a process sends messages and responds tomessages. 

     The Web and HTTP 

 Overview ofHTTP 

 The Hyper Text Transfer Protocol (HTTP), the Web’s application-layer protocol, is at the 

heart of theWeb. 

 HTTP is implemented in two programs: a client program and a server program. The client 

program and server program, executing on different end systems, talk to each other by 

exchanging HTTP messages. HTTP defines the structure of these messages and how the 

client and server exchange themessages. 

 A Web page consists of objects. An object is simply a file like HTML file, a JPEG image, a 

Java applet, or a video clip—that is addressable by a singleURL. 

 Most Web pages consist of a base HTML file and several referenced objects. For example, if 

a Web page contains HTML text and five JPEG images, then the Web page has six objects: 

the base HTML file plus the fiveimages. 

 The base HTML file references the other objects in the page with the objects’ URLs. Each 

URL has two components: the hostname of the server that houses the object and the object’s 

pathname. 

For example, the URL http://www.saividya.ac.in/home/picture.gifhas www.saividya.ac.in 

for a hostname and /home/picture.gif for a path name. 

 HTTP defines how Web clients request Web pages from Web servers and how servers 

transfer Web pages toclients. 

 When a user requests a Web page (for example, clicks on a hyperlink), the browser sends 

HTTP request messages for the objects in the page to the server. The server receives the 

requests and responds with HTTP response messages that contain theobjects. 

 HTTP uses TCP as its underlying transport protocol. The HTTP client first initiates a TCP 

connection with the server. Once the connection is established, the browser and the server 

processes access TCP through their socketinterfaces. 

http://www.saividya.ac.in/home/picture.gif
http://www.saividya.ac.in/
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 It is important to note that the server sends requested files to clients without storing any state 

information about the client. If a particular client asks for the same object twice in a period of 

a few seconds, the server does not respond by saying that it just served the object to the  

client; instead, the server resends the object, as it has completely forgotten what it did earlier. 

Because an HTTP server maintains no information about the clients, HTTP is said to be a 

stateless protocol. 

 
 
 

 Non-Persistent and PersistentConnections 

If Separate TCP connection is used for each request and response, then the connection is said to 

be non persistent. If same TCP connection is used for series of related request and response, then 

the connection is said to be persistent. 

HTTP with Non-Persistent Connections 

Let’s suppose the page consists of a base HTML file and 10 JPEG images, and that all 11 of 

these objects reside on the sameserver. 

Further suppose the URL for the base HTML file is 

http://www.someSchool.edu/someDepartment/home.index 

Here is what happens: 

1. The HTTP client process initiates a TCP connection to the server www.someSchool.edu on 

port number 80, which is the default port number for HTTP. Associated with the TCP 

connection, there will be a socket at the client and a socket at theserver. 

http://www.someschool.edu/someDepartment/home.index
http://www.someschool.edu/someDepartment/home.index
http://www.someschool.edu/
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2. The HTTP client sends an HTTP request message to the server via its socket. The request 

message includes the path name /someDepartment/home.index. 

3. The HTTP server process receives the request message via its socket, retrieves theobject 

/someDepartment/home.index from its storage (RAM or disk), encapsulates the object in an 

HTTP response message, and sends the response message to the client via its socket. 

4. The HTTP server process tells TCP to close the TCPconnection. 

5. The HTTP client receives the response message. The TCP connection terminates. The 

message indicates that the encapsulated object is an HTML file. The client extracts the file 

from the response message, examines the HTML file, and finds references to the 10 JPEG 

objects. 

6. The first four steps are then repeated for each of the referenced JPEGobjects. 
 

 Round-trip time (RTT) is the time it takes for a small packet to travel from client to server 

and then back to theclient. 

 The RTT includes packet-propagation delays, packet queuing delays in intermediate routers 

and switches, and packet-processingdelays. 

 When a user clicks on a hyperlink, the browser initiate a TCP connection between the 

browser and the Web server; this involves a “three-way handshake”—the client sends a small 

TCP segment to the server, the server acknowledges and responds with a small TCP segment, 

and, finally, the client acknowledges back to theserver. 
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 The first two parts of the three way handshake take one RTT. 

 After completing the first two parts of the handshake, the client sends the HTTP request 

message combined with the third part of the three-way handshake (the acknowledgment) into 

the TCPconnection. 

 Once the request message arrives at the server, the server sends the HTML file into the TCP 

connection. This HTTP request/response eats up another RTT. Thus, roughly, the total 

response time is two RTTs plus the transmission time at the server of the HTMLfile. 

 
HTTP with Persistent Connections 

Non-persistent connections have some shortcomings. 

1. A brand-new connection must be established and maintained for each requested object. For 

each of these connections, TCP buffers must be allocated and TCP variables must be kept in 

both the client and server. This can place a significant burden on the Web server, which may 

be serving requests from hundreds of different clientssimultaneously. 

2. Each object suffers a delivery delay of two RTTs— one RTT to establish the TCPconnection 

and one RTT to request and receive anobject. 

With persistent connections, the server leaves the TCP connection open after sending a response. 

Subsequent requests and responses between the same client and server can be sent over the same 

connection. In particular, an entire Web page can be sent over a single persistent TCP 

connection. Moreover, multiple Web pages residing on the same server can be sent from the 

server to the same client over a single persistent TCPconnection. 
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HTTP MessageFormat 

HTTP RequestMessage: 

 
 
 
 
 
 
 Where sp – space, cr – carriage return and lf – line feed. 

Method: 

There are five HTTP methods: 

 GET: The GET method is used when the browser requests an object, with the requested 

object identified in the URLfield. 

 POST: With a POST message, the user is still requesting a Web page from the server, 

but the specific contents of the Web page depend on what the user entered into the form 

fields. If the value of the method field is POST, then the entity body contains what the 

user entered into the formfields. 

 PUT: The PUT method is also used by applications that need to upload objects to Web 

servers. 

 HEAD: Used to retrieve header information. It is used for debuggingpurpose. 

 DELETE: The DELETE method allows a user, or an application, to delete an object on a 

Webserver. 

 
URL: Specifies URL of the requested object 

Version: This field represents HTTP version, usually HTTP/1.1 

Header line: 

Ex: 
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Host: www.someschool.edu 

Connection: close 

User-agent: Mozilla/5.0 

Accept-language: fr 

 
The header line Host:www.someschool.edu specifies the host on which the object resides. 

By including the Connection:closeheader line, the browser is telling the server that it doesn’t 

want to bother with persistent connections; it wants the server to close the connection after 

sending the requested object. 

The User-agent: header line specifies the user agent, that is, the browser type that is making the 

request to the server. Here the user agent is Mozilla/5.0, a Firefox browser. 

 

 
 

The Accept-language: header indicates that the user prefers to receive a French version of the 

object, if such an object exists on the server; otherwise, the server should send its default version. 

 
HTTP Response Message 

 

 

 

 

 

 

http://www.someschool.edu/
http://www.someschool.edu/
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Ex: 
 

 
The status line has three fields: the protocol version field, a status code, and a corresponding 

status message. 

Version is HTTP/1.1 

The status code and associated phrase indicate the result of the request. Some common status 

codes and associated phrases include: 

• 200 OK: Request succeeded and the information is returned in theresponse. 
 

• 301 Moved Permanently: Requested object has been permanently moved; the new URL is 

specified in Location: header of the response message. The client software will automatically 

retrieve the newURL. 

• 400 Bad Request: This is a generic error code indicating that the request could not be 

understood by theserver. 

• 404 Not Found: The requested document does not exist on thisserver. 

• 505 HTTP Version Not Supported: The requested HTTP protocol version is not supported by 

the server. 

Header fields: 

 The server uses the Connection: close header line to tell the client that it is going to close 

the TCP connection after sending themessage. 

 The Date: header line indicates the time and date when the HTTP response was created 

and sent by theserver. 

 The Server: header line indicates that the message was generated by an Apache Web 

HTTP/1.1 200 OK 

Connection: close 

Date: Tue, 09 Aug 2011 15:44:04 GMT 

Server: Apache/2.2.3 (CentOS) 

Last-Modified: Tue, 09 Aug 2011 15:11:03 GMT 

Content-Length: 6821 

Content-Type: text/html 

 
(data datadatadatadata ...) 
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server; it is analogous to the User-agent: header line in the HTTP requestmessage. 

 The Last-Modified: header line indicates the time and date when the object was created 

or lastmodified. 

 The Content-Length: header line indicates the number of bytes in the object beingsent. 

 The Content-Type: header line indicates that the object in the entity body is HTMLtext. 
 

 User-Server Interaction:Cookies 

It is often desirable for a Web site to identify users, either because the server wishes to restrict 

user access or because it wants to serve content as a function of the user identity. For these 

purposes, HTTP uses cookies. 

Cookie technology has four components: 

(1) A cookie header line in the HTTP responsemessage; 

(2) A cookie header line in the HTTP requestmessage; 

(3) A cookie file kept on the user’s end system and managed by the user’sbrowser; 

(4) A back-end database at the Website. 
 
 

Ex: 

Suppose a user, who always accesses the Web using Internet Explorer from her home PC, 

contacts Amazon.com for the first time. Let us suppose that in the past he has already visited the 

eBay site. When the request comes into the Amazon Web server, the server creates a unique 

identification number and creates an entry in its back-end database that is indexed by the 

identification number. The Amazon Web server then responds to Susan’s browser, including in 

the HTTP response a Set-cookie: header, which contains the identification number. 

For example, the header line might be: 

Set-cookie: 1678 

When users browser receives the HTTP response message, it sees the Set-cookie: header. The 

browser then appends a line to the special cookie file that it manages. This line includes the 

hostname of the server and the identification number in the Set-cookie: header. 

As user continues to browse the Amazon site, each time he requests a Web page, his browser 

consults his cookie file, extracts his identification number for this site, and puts a cookie header 

line that includes the identification number in the HTTP request. Specifically, each of his HTTP 

requests to the Amazon server includes the header line: 
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Cookie: 1678 
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 WebCaching 

 A Web cache—also called a proxy server—is a network entity that satisfies HTTP requests 

on the behalf of an origin Webserver. 

 The Web cache has its own disk storage and keeps copies of recently requested objects in this 

storage. 

 A user’s browser can be configured so that all of the user’s HTTP requests are first directed 

to the Webcache. 

 

Ex: Suppose a browser is requesting the object http://www.someschool.edu/campus.gif. Here 

is what happens: 

1. The browser establishes a TCP connection to the Web cache and sends an HTTP request 

for the object to the Webcache. 

2. The Web cache checks to see if it has a copy of the object stored locally. If it does, the 

Web cache returns the object within an HTTP response message to the clientbrowser. 

3. If the Web cache does not have the object, the Web cache opens a TCP connection to the 

origin server, that is, to www.someschool.edu. The Web cache then sends an HTTP 

request for the object into the cache-to-server TCPconnection. 

4. After receiving this request, the origin server sends the object within an HTTP response 

to the Webcache. 

5. When the Web cache receives the object, it stores a copy in its local storage and sends a 

copy, within an HTTP response message, to the client browser (over the existing TCP 

connection between the client browser and the Webcache). 

http://www.someschool.edu/campus.gif
http://www.someschool.edu/
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 When web cache receives requests from and sends responses to a browser, it is a server. 

When it sends requests to and receives responses from an origin server, it is aclient. 

 Typically a Web cache is purchased and installed by an ISP. For example, a university might 

install a cache on its campus network and configure all of the campus browsers to point to 

the cache. Or a major residential ISP (such as AOL) might install one or more caches in its 

network and pre configure its shipped browsers to point to the installedcaches. 

 Web caching has seen deployment in the Internet for two reasons. First, a Web cache can 

substantially reduce the response time for a client request. Second, Web caches can 

substantially reduce traffic on an institution’s access link to theInternet. 

 The ConditionalGET 

 Although caching can reduce user-perceived response times, it introduces a new problem— 

the copy of an object residing in the cache may be stale. In other words, the object housed in 

the Web server may have been modified since the copy was cached at the client. 

 HTTP has a mechanism that allows a cache to verify that its objects are up to date. This 

mechanism is called the conditionalGET. 

 An HTTP request message is a so-called conditional GET message if (1) the request message 

uses the GET method and (2) the request message includes an If-Modified- Since: header 

line. 

Ex: 

First, on the behalf of a requesting browser, a proxy cache sends a request message to a Web 

server: 

 
Second, the Web server sends a response message with the requested object to the cache: 

 

GET /fruit/kiwi.gif HTTP/1.1 

Host: www.exotiquecuisine.com 

HTTP/1.1 200 OK 
Date: Sat, 8 Oct 2011 15:39:29 
Server: Apache/1.3.0 (Unix) 
Last-Modified: Wed, 7 Sep 2011 09:23:24 
Content-Type: image/gif 
(data datadatadatadata ...) 

http://www.exotiquecuisine.com/
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The cache forwards the object to the requesting browser but also caches the object locally. 

Importantly, the cache also stores the last-modified date along with the object. 

Third, one week later, another browser requests the same object via the cache, and the object is 

still in the cache. Since this object may have been modified at the Web server in the past week, 

the cache performs an up-to-date check by issuing a conditional GET. Specifically, the cache 

sends: 

 
 

This conditional GET is telling the server to send the object only if the object has been modified 

since the specified date. 

Suppose the object has not been modified since 7 Sep 2011 09:23:24. Then, fourth, the Web 

server sends a response message to the cache: 

 
We see that in response to the conditional GET, the Web server still sends a response message 

but does not include the requested object in the response message. 
 

 File Transfer:FTP 

 FTP is used for transferring file from one host to anotherhost. 

 In order for the user to access the remote account, the user must provide user identification 

and a password. After providing this authorization information, the user can transfer files 

from the local file system to the remote file system and viceversa. 

 The user first provides the hostname of the remote host, causing the FTP client process in the 

local host to establish a TCP connection with the FTP server process in the remotehost. 

 The user then provides the user identification and password, which are sent over the TCP 

connection as part of FTPcommands. 

HTTP/1.1 304 Not Modified 

Date: Sat, 15 Oct 2011 15:39:29 

Server: Apache/1.3.0 (Unix) 

(empty entity body) 

GET /fruit/kiwi.gif HTTP/1.1 

Host: www.exotiquecuisine.com 

If-modified-since: Wed, 7 Sep 2011 09:23:24 

http://www.exotiquecuisine.com/
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 Once the server has authorized the user, the user copies one or more files stored in the local 

file system into the remote file system (or viceversa). 

 

 FTP uses two parallel TCP connections to transfer a file, a control connection and a data 

connection. 

 The control connection is used for sending control information between the two hosts— 

information such as user identification, password, commands to change remote directory, and 

commands to “put” and “get”files. 

 The data connection is used to actually send afile. 
 

 When a user starts an FTP session with a remote host, the client side of FTP (user) first 

initiates a control TCP connection with the server side (remote host) on server port number 

21. 

 The client side of FTP sends the user identification and password over this control 

connection. The client side of FTP also sends, over the control connection, commands to 

change the remotedirectory. 

 When the server side receives a command for a file transfer over the control connection 

(either to, or from, the remote host), the server side initiates a TCP data connection to the 

clientside. 
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 FTP sends exactly one file over the data connection and then closes the data connection. If, 

during the same session, the user wants to transfer another file, FTP opens another data 

connection. 

 Thus, with FTP, the control connection remains open throughout the duration of the user 

session, but a new data connection is created for each file transferred within a session (that is, 

the data connections arenon-persistent). 

 Throughout a session, the FTP server must maintain state about the user. In particular, the 

server must associate the control connection with a specific user account, and the server must 

keep track of the user’s current directory as the user wanders about the remote directorytree. 

 
 FTP Commands andReplies 

Some of the more common commands are given below: 

• USER username: Used to send the user identification to theserver. 

• PASS password: Used to send the user password to theserver. 

• LIST: Used to ask the server to send back a list of all the files in the current remote directory. 

The list of files is sent over a (new and non-persistent) data connection rather than the control 

TCPconnection. 

• RETR filename: Used to retrieve (that is, get) a file from the current directory of the remote 

host. This command causes the remote host to initiate a data connection and to send the 

requested file over the dataconnection. 

• STOR filename: Used to store (that is, put) a file into the current directory of the remote host. 

Each command is followed by a reply, sent from server to client. The replies are three-digit 

numbers, with an optional message following thenumber. 

• 331 Username OK, passwordrequired 

• 125 Data connection already open; transferstarting 

• 425 Can’t open dataconnection 

• 452 Error writingfile 
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Electronic Mail in theInternet 

E-mail has three major components: user agents, mail servers, and the Simple Mail Transfer 

Protocol (SMTP). 
 

 

 User agents allow users to read, reply to, forward, save, and composemessages. 

 Mail servers form the core of the e-mail infrastructure. Each recipient has a mailbox located 

in one of the mail servers. A typical message starts its journey in the sender’s user agent, 

travels to the sender’s mail server, and travels to the recipient’s mail server, where it is 

deposited in the recipient’smailbox. 

 SMTP is the principal application-layer protocol for Internet electronic mail. It uses the 

reliable data transfer service of TCP to transfer mail from the sender’s mail server to the 

recipient’s mail server. As with most application-layer protocols, SMTP has two sides: a 

client side, which executes on the sender’s mail server, and a server side, which executes on 

the recipient’s mailserver. 

 
 
 
SMTP 
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SMTP transfers messages from senders’ mail servers to the recipients’ mail servers. It restricts 

the body (not just the headers) of all mail messages to simple 7-bit ASCII. 

Suppose Alice wants to send Bob a simple ASCII message. 

1. Alice invokes her user agent for e-mail, provides Bob’s e-mail address (for example, 

bob@someschool.edu), composes a message, and instructs the user agent to send the message. 

     Alice’s user agent sends the message to her mail server, where it is placed in a messagequeue. 

2. The client side of SMTP, running on Alice’s mail server, sees the message in the message 

queue. It opens a TCP connection to an SMTP server, running on Bob’s mail server. 

3. After some initial SMTP handshaking, the SMTP client sends Alice’s message into the TCP 

connection. 

4. At Bob’s mail server, the server side of SMTP receives the message. Bob’s mail server then 

places the message in Bob’smailbox. 

5. Bob invokes his user agent to read the message at hisconvenience. 
 

An example transcript of messages exchanged between an SMTP client (C) and an SMTP server 

(S). 
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S: 220 hamburger.edu 

C: HELO crepes.fr 

S: 250 Hello crepes.fr, pleased to meet you 

C: MAIL FROM: <alice@crepes.fr> 

S: 250 alice@crepes.fr ... Sender ok 

C: RCPT TO:<bob@hamburger.edu> 

S: 250 bob@hamburger.edu ... Recipient ok 

C: DATA 

S: 354 Enter mail, end with “.” on a line by itself 

C: Do you like ketchup? 

C: How about pickles? 

C: . 

S: 250 Message accepted for delivery 

C: QUIT 

S: 221 hamburger.edu closing connection 

mailto:alice@crepes.fr
mailto:alice@crepes.fr
mailto:bob@hamburger.edu
mailto:bob@hamburger.edu
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 Comparison withHTTP 
 

HTTP SMTP 

Pull Protocol- someone loads information on a 

Web server and users use HTTP to pull the 

information from the server at their 

convenience. 

Push Protocol- the sending mail server pushes 

the file to the receiving mail server. 

HTTP does not mandates data to be in 7-bit 

ASCII format. 

SMTP requires each message, including the 

body of each message, to be in 7-bit ASCII 

format. 

HTTP encapsulates each object in its own 

HTTP response message. 

Internet mail places all of the message’s 

objects into onemessage. 

 
 Mail MessageFormats 

When an e-mail message is sent from one person to another, a header containing peripheral 

information precedes the body of the message. 

The header lines and the body of the message are separated by a blank line. 

Every header must have a From: header line and a To: header line; a header may include a 

Subject: header line as well as other optional header lines. 

A typical message header looks like this: 
 

 

Mail AccessProtocols 

SMTP protocol delivers the mail to the mail server. To fetch the mail from mail server receiver 

used mail access protocols. 

There are currently a number of popular mail access protocols, including Post Office Protocol— 

Version 3 (POP3), Internet Mail Access Protocol (IMAP), and HTTP. 

From: alice@crepes.fr 

To: bob@hamburger.edu 

Subject: Searching for the meaning of life. 

mailto:alice@crepes.fr
mailto:bob@hamburger.edu


Computer Networks (17CS52) 
 

Dept of CSE,ATMECE,MYSURU                                                                                                  27 | P a g e  

POP3 

 POP3 is an extremely simple mail accessprotocol. 

 POP3 begins when the user agent (the client) opens a TCP connection to the mail server (the 

server) on port110. 

 With the TCP connection established, POP3 progresses through three phases: authorization, 

transaction, andupdate. 

 During the authorization phase, the user agent sends a username and a password to 

authenticate theuser. 

 During the transaction phase, the user agent retrieves messages; also during this phase, the 

user agent can mark messages for deletion, remove deletion marks, and obtain mailstatistics. 

 The update phase occurs after the client has issued the quit command, ending the POP3 

session; at this time, the mail server deletes the messages that were marked fordeletion. 

 In a POP3 transaction, the user agent issues commands, and the server responds to each 

command with a reply. There are two possible responses: +OK used by the server to indicate 

that the previous command was fine; and -ERR, used by the server to indicate that something 

was wrong with the previouscommand. 

 The authorization phase has two principal commands: user <username> andpass 

<password>. 
 

 

 A user agent using POP3 can often be configured (by the user) to “download and delete” or 

to “download andkeep.” 

 In the download-and-delete mode, the user agent will issue the list, retr, and delecommands. 

Ex: 

 

C: list 
S: 1498 
S: 2 912 
S: . 

user bob 

+OK 

pass hungry 

+OK user successfully logged on 
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 A problem with this download-and-delete mode is that the recipient cannot access mail 

messages from multiplemachines. 

 In the download-and keep mode, the user agent leaves the messages on the mail server after 

downloading them. In this case, user can reread messages from differentmachines. 

IMAP 
 
 With POP3 access, once user has downloaded his messages to the local machine, he can 

create mail folders and move the downloaded messages into the folders. User can then delete 

messages, move messages across folders, and search for messages (by sender name or 

subject). 

 But this paradigm—namely, folders and messages in the local machine—poses a problem for 

the nomadic user, who would prefer to maintain a folder hierarchy on a remote server that  

canbe accessed from any computer. This is not possible with POP3—the POP3 protocol  does 

not provide any means for a user to create remote folders and assign messages to folders. 

 To solve this and other problems, the IMAP protocol was invented. Like POP3, IMAP is a 

mail access protocol. It has many more features than POP3, but it is also significantly more 

complex. 

C: retr 1 
S: (blah blah ... 
S: ................. 
S ...........blah) 
S: . 
C: dele 1 
C: retr 2 
S: (blah blah ... 
S: ................. 
S ...........blah) 
S: . 
C: dele 2 
C: quit 
S: +OK POP3 server signing off 
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 An IMAP server will associate each message with a folder; when a message first arrives at 

the server, it is associated with the recipient’s INBOXfolder. 

 The recipient can then move the message into a new, user-created folder, read the message, 

delete the message, and soon. 

 The IMAP protocol provides commands to allow users to create folders and move messages 

from one folder toanother. 

 IMAP also provides commands that allow users to search remote folders for messages 

matching specificcriteria. 

 Another important feature of IMAP is that it has commands that permit a user agent to obtain 

components of messages. For example, a user agent can obtain just the message header of a 

message or just one part of a multipart MIME message. This feature is useful when there is a 

low-bandwidth connection (for example, a slow-speed modem link) between the user agent 

and its mail server. With a low bandwidth connection, the user may not want to download all 

of the messages in its mailbox, particularly avoiding long messages that might contain, for 

example, an audio or videoclip. 

Web-Based E-Mail 
 

More and more users today are sending and accessing their e-mail through their Web browsers. 

In this case user communicates with its remote mailbox viaHTTP. 

 DNS—The Internet’s DirectoryService 
 
 All the hosts connected to network is identified by IP address. But it is difficult for human 

beings to remember these IP address to access a particular host. Hence hosts are identified by 

hostnames. Ex:google.com 

 But the routers require IP address to forward thepacket. 

 In order to map hostname with the IP address DNS isused. 

 
 Services Provided byDNS 

 
 The DNS is (1) a distributed database implemented in a hierarchy of DNS servers, and (2) an 

application-layer protocol that allows hosts to query the distributeddatabase. 
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 DNS is commonly employed by other application-layer protocols—including HTTP, SMTP, 

and FTP—to translate user-supplied hostnames to IPaddresses. 

 
Example: 

 

Consider what happens when a browser running on some user’s host, requests the URL 

www.someschool.edu/index.html. 

In order for the user’s host to be able to send an HTTP request message to the Web server 

www.someschool.edu, the user’s host must first obtain the IP address of www.someschool.edu. 

This is done as follows. 

1. The same user machine runs the client side of the DNSapplication. 

2. The browser extracts the hostname, www.someschool.edu, from the URL and passes the 

hostname to the client side of the DNSapplication. 

3. The DNS client sends a query containing the hostname to a DNSserver. 

4. The DNS client eventually receives a reply, which includes the IP address for thehostname. 

5. Once the browser receives the IP address from DNS, it can initiate a TCP connection to the 

HTTP server process located at port 80 at that IPaddress. 
 

DNS provides a few other important services in addition to translating hostnames to IP 

addresses: 

 Host aliasing: A host with a complicated hostname can have one or more alias names. For 

example, a hostname such as relay1.west-coast.enterprise.com could have, say, two aliases 

such as enterprise.com and www.enterprise.com. In this case, the hostname relay1.westcoast. 

enterprise.com is said to be a canonical hostname. Alias hostnames, when present, are 

typically more mnemonic than canonical hostnames. DNS can be invoked by an application 

to obtain the canonical hostname for a supplied alias hostname as well as the IP address of 

the host. 

 Mail server aliasing: For obvious reasons, it is highly desirable that e-mail addresses be 

mnemonic. For example, if Bob has an account with Hotmail, Bob’s e-mail address might be 

as simple as bob@hotmail.com. However, the hostname of the Hotmail mail server is more 

complicatedandmuchlessmnemonicthansimplyhotmail.com(forexample,thecanonical 

http://www.someschool.edu/index.html
http://www.someschool.edu/
http://www.someschool.edu/
http://www.someschool.edu/
http://www.enterprise.com/
mailto:bob@hotmail.com
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hostname might be something like relay1.west-coast.hotmail.com). DNS can be invoked by a 

mail application to obtain the canonical hostname for a supplied alias hostname as well as the 

IP address of the host. 

 Load distribution: DNS is also used to perform load distribution among replicated servers, 

such as replicated Web servers. Busy sites, such as cnn.com, are replicated over multiple 

servers, with each server running on a different end system and each having a different IP 

address. For replicated Web servers, a set of IP addresses is thus associated with one 

canonical hostname. The DNS database contains this set of IP addresses. When clients make 

a DNS query for a name mapped to a set of addresses, the server responds with the entire set 

of IP addresses, but rotates the ordering of the addresses within each reply. Because a client 

typically sends its HTTP request message to the IP address that is listed first in the set, DNS 

rotation distributes the traffic among the replicatedservers. 

 Overview of How DNSWorks 
 Suppose that some application running in a user’s host needs to translate a hostname to an IP 

address. The application will invoke the client side of DNS, specifying the hostname that 

needs to betranslated. 

 DNS in the user’s host then takes over, sending a query message into thenetwork. 

 All DNS query and reply messages are sent within UDP datagrams to port 53. After a delay, 

ranging from milliseconds to seconds, DNS in the user’s host receives a DNS reply message 

that provides the desired mapping. This mapping is then passed to the invokingapplication. 

In this centralized design, clients simply direct all queries to the single DNS server, and the DNS 

server responds directly to the querying clients. Although the simplicity of this design is 

attractive, it is inappropriate for today’s Internet, with its vast (and growing) number of hosts. 

The problems with a centralized designinclude: 

 A single point of failure. If the DNS server crashes, so does the entireInternet! 

 Traffic volume. A single DNS server would have to handle all DNSqueries. 

 Distant centralized database. A single DNS server cannot be “close to” all the querying 

clients. If we put the single DNS server in New York City, then all queriesfrom Australia 



Computer Networks (17CS52) 
 

Dept of CSE,ATMECE,MYSURU                                                                                                  32 | P a g e  

must travel to the other side of the globe, perhaps over slow and congested links. This can 

lead to significant delays. 

 Maintenance. The single DNS server would have to keep records for all Internet hosts. Not 

only would this centralized database be huge, but it would have to be updated frequently to 

account for every newhost. 

A Distributed, Hierarchical Database 
 
 In order to deal with the issue of scale, the DNS uses a large number of servers, organized in 

a hierarchical fashion and distributed around theworld. 

 There are three classes of DNS servers—root DNS servers, top-level domain (TLD) DNS 

servers, and authoritative DNS servers—organized in ahierarchy. 

 

 Root DNS servers. In the Internet there are 13 root DNS servers (labeled A through M), 

most of which are located in NorthAmerica. 

Although we have referred to each of the 13 root DNS servers as if it were a single server, 

each “server” is actually a network of replicated servers, for both security and reliability 

purposes. All together, there are 247 root servers. 

 Top-level domain (TLD) servers: These servers are responsible for top-level domains such 

as com, org, net, edu, and gov, and all of the country top-level domains such as in,uk, fr,ca. 

 Authoritative DNS servers: Every organization with publicly accessible hosts on the 

Internet must provide publicly accessible DNS records that map the names of those hosts to 

IP addresses. An organization’s authoritative DNS server houses these DNSrecords. 

 There is another important type of DNS server called the local DNS server. A local DNS 

server does not strictly belong to the hierarchy of servers but is nevertheless central tothe 
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DNS architecture. Each ISP—such as a university, an academic department, an employee’s 

company, or a residential ISP—has a local DNS server. 

 
Two type of Interaction: 

1) Recursive Queries: 
 

Here DNS query is sent to local DNS server then to root server, then to TLD server and finally 

to authoritative DNS server. DNS response arrives in the reverseorder. 

2) Iterative Queries: 
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Here DNS query will be sent to Local DNS server, then to root server. Root server sends the IP 

address of TLD server. Now local DNS server sends query to TLD DNS server. TLD DNS 

server sends the IP address of authoritative DNS server to local DNS server. Now Local DNS 

server sends query to authoritative DNS server. Authoritative DNS server sends the IP address of 

host to local DNS server. Local DNS server sends it to thehost. 

 
DNS Caching 

In a query chain, when a DNS server receives a DNS reply it can cache the mapping in its local 

memory. 

If a hostname/IP address pair is cached in a DNS server and another query arrives to the 

DNS server for the same hostname, the DNS server can provide the desired IP address, even if it 

is not authoritative for the hostname. Because hosts and mappings between hostnames and IP 

addresses are by no means permanent, DNS servers discard cached information after a period of 

time (often set to two days). 

 
DNS Records andMessages 

The DNS servers that together implement the DNS distributed database store resource records 

(RRs). 

A resource record is a four-tuple that contains the following fields: 

(Name, Value, Type, TTL) 

TTL is the time to live of the resource record; it determines when a resource should be removed 

from a cache. 

The meaning of Name and Value depend on Type: 

 If Type=A, then Name is a hostname and Value is the IP address for thehostname. 

 If Type=NS, then Name is a domain (such as foo.com) and Value is the hostname of an 

authoritative DNS server that knows how to obtain the IP addresses for hosts in thedomain. 

 If Type=CNAME, then Value is a canonical hostname for the alias hostname Name. This 

record can provide querying hosts the canonical name for ahostname. 

 If Type=MX, then Value is the canonical name of a mail server that has an alias hostname 

Name. 
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DNS Messages 
 

 
 The first 12 bytes is the header section, which has a number offields. 

 The first field is a 16-bit number that identifies the query. This identifier is copied into the 

reply message to a query, allowing the client to match received replies with sentqueries. 

 There are a number of flags in the flagfield. 

A 1-bit query/reply flag indicates whether the message is a query (0) or a reply (1). A1-bit 

authoritative flag is set in a reply message when a DNS server is an authoritative server for a 

queried name. 

A 1-bit recursion-desired flag is set when a client (host or DNS server) desires that the DNS 

server perform recursion when it doesn’t have the record. 

A 1-bit recursion available field is set in a reply if the DNS server supports recursion. 

 In the header, there are also four number-of fields. These fields indicate the number of 

occurrences of the four types of data sections that follow theheader. 

 The question section contains information about the query that is being made. This section 

includes (1) a name field that contains the name that is being queried, and (2) a type field that 

indicates the type of question being asked about thename 

 In a reply from a DNS server, the answer section contains the resource records for the name 

that was originallyqueried. 
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 The authority section contains records of other authoritativeservers. 

 The additional section contains other helpfulrecords. 
 

Inserting Records into the DNS Database 
 

Suppose you have just created an exciting new startup company called Network Utopia. The first 

thing you’ll surely want to do is register the domain name networkutopia.com at a registrar. A 

registrar is a commercial entity that verifies the uniqueness of the domain name, enters the 

domain name into the DNS database (as discussed below), and collects a small fee from you for 

its services. 

For the primary authoritative server for networkutopia.com, the registrar would insert the 

following two resource records into the DNS system: 

(networkutopia.com, dns1.networkutopia.com,NS) 

(dns1.networkutopia.com, 212.212.212.1,A) 

 Peer-to-PeerApplications 
 

In P2P architecture, there is minimal (or no) reliance on always-on infrastructure servers. 

Instead, pairs of intermittently connected hosts, called peers, communicate directly with each 

other. 

 P2P File Distribution 
 
 In P2P file distribution, each peer can redistribute any portion of the file it has received to 

any other peers, thereby assisting the server in the distributionprocess. 

 The most popular P2P file distribution protocol isBitTorrent. 
 

Scalability of P2P Architectures 

As shown in below Figure the server and the peers are connected to the Internet with access 

links. Denote the upload rate of the server’s access link by us, the upload rate of the ith peer’s 

access link by ui, and the download rate of the ith peer’s access link by di. Also denote the size of 

the file to be distributed (in bits) by F and the number of peers that want to obtain a copy of the 

file byN. 
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The distribution time is the time it takes to get a copy of the file to all N peers. 
 

 
In the client-server architecture, none of the peers aids in distributing the file. We make the 

following observations: 

 The server must transmit one copy of the file to each of the N peers. Thus the server must 

transmit NF bits. Since the server’s upload rate is us, the time to distribute the file must be at 

leastNF/us. 

 Let dmindenote the download rate of the peer with the lowest download rate, that is, dmin = 

min{d1,dp,...,dN}. The peer with the lowest download rate cannot obtain all F bits of the file 

in less than F/dmin seconds. Thus the minimum distribution time is at leastF/dmin. 

Putting these two observations together, we obtain 
 

In the P2P architecture we make the following observations: 

 At the beginning of the distribution, only the server has the file. To get this file into the 

community of peers, the server must send each bit of the file at least once into its access link. 

Thus, the minimum distribution time is at leastF/us. 

 As with the client-server architecture, the peer with the lowest download rate cannot obtain 

all F bits of the file in less than F/dmin seconds. Thus the minimum distribution time is at 

leastF/dmin. 
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 Finally, observe that the total upload capacity of the system as a whole is equal to the upload 

rate of the server plus the upload rates of each of the individual peers, that is, utotal = us +u1 

+ … + uN. The system must deliver (upload) F bits to each of the N peers, thus delivering a 

total of NF bits. This cannot be done at a rate faster than utotal. Thus, the minimum 

distribution time is also at least NF/(us + u1 + … + uN). 

Putting these three observations together, we obtain the minimum distribution time for P2P, 

denoted by DP2P. 

 

Below Figure compares the minimum distribution time for the client-server and P2P 

architectures assuming that all peers have the same upload rate u. 

 

BitTorrent 

 In BitTorrent, the collection of all peers participating in the distribution of a particular file is 

called atorrent. 

 Peers in a torrent download equal-size chunks of the file from one another, with a typical 

chunk size of 256KBytes. 

 When a peer first joins a torrent, it has no chunks. Over time it accumulates more and more 

chunks. While it downloads chunks it also uploads chunks to otherpeers. 

 Once a peer has acquired the entire file, it may leave the torrent, or remain in the torrent and 

continue to upload chunks to otherpeers. 

 Also, any peer may leave the torrent at any time with only a subset of chunks, and later rejoin 

thetorrent. 
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 Each torrent has an infrastructure node called atracker. 

 When a peer joins a torrent, it registers itself with the tracker and periodically informs the 

tracker that it is still in the torrent. In this manner, the tracker keeps track of the peers that are 

participating in thetorrent. 

 When a new peer joins the torrent, the tracker randomly selects a subset of peers (for 

concreteness, say 50) from the set of participating peers, and sends the IP addresses of these 

50 peers to newpeer. 

 Possessing this list of peers, new peer attempts to establish concurrent TCP connections with 

all the peers on this list. All the peers with which new peer succeeds in establishing a TCP 

connection will be called as “neighboringpeers.” 

 As time evolves, some of these peers may leave and other peers (outside the initial 50) may 

attempt to establish TCPconnections. 

 Periodically, peer will ask each of its neighboring peers (over the TCP connections) for the 

list of the chunks they have. If peer has L different neighbors, it will obtain L lists of chunks. 

With this knowledge, peer will issue requests (again over the TCP connections) for chunks 

currently it does nothave. 

 In deciding which chunks to request, peer uses a technique called rarest first. The idea is to 

determine, from among the chunks peer does not have, the chunks that are the rarest among 

its neighbors and then request those rarest chunks first. In this manner, the rarest chunks get 

more quickly redistributed, aiming to equalize the numbers of copies of each chunk in the 

torrent. 
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 To determine which requests peer responds to, BitTorrent uses a clever trading algorithm. 

The basic idea is that peer gives priority to the neighbors that are currently supplying data to 

it at the highest rate. Specifically, for each of its neighbors,  peer continually measures the 

rate at which it receives bits and determines the four peers that are feeding bits at the highest 

rate. Peer then reciprocates by sending chunks to these same fourpeers. 

 Every 10 seconds, peer recalculates the rates and possibly modifies the set of fourpeers. 

 In BitTorrent lingo, these four peers are said to beunchoked. 

 Importantly, every 30 seconds, peer also picks one additional neighbor at random and sends  

itchunks. In BitTorrent lingo, this randomly selected peer is said to be optimistically 

unchoked. 

 The random neighbor selection also allows new peers to get chunks, so that they can have 

something totrade. 

 The incentive mechanism for trading just described is often referred to astit-for-tat. 
 

 Distributed Hash Tables(DHTs) 

 Centralized version of this simple database will simply contain (key, value) pairs. We query 

the database with a key. If there are one or more key-value pairs in the database that match 

the query key, the database returns the correspondingvalues. 

 Building such a database is straightforward with client-server architecture that stores all the 

(key, value) pairs in one centralserver. 

 P2P version of this database will store the (key, value) pairs over millions ofpeers. 

 In the P2P system, each peer will only hold a small subset of the totality of the (key, value) 

pairs. We’ll allow any peer to query the distributed database with a particular key. The 

distributed database will then locate the peers that have the corresponding (key, value) pairs 

and return the key-value pairs to the querying peer. 

 Any peer will also be allowed to insert new key-value pairs into the database. Such a 

distributed database is referred to as a distributed hash table(DHT). 

 One naïve approach to building a DHT is to randomly scatter the (key, value) pairs across all 

the peers and have each peer maintain a list of the IP addresses of all participating peers.In 
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this design, the querying peer sends its query to all other peers, and the peers containing the 

(key, value) pairs that match the key can respond with their matching pairs. 

 Such an approach is completely unscalable as it would require each peer to know about all 

other peers and have each query sent to all peers. 

 An elegant approach to designing a DHT is to first assign an identifier to each peer, where 

each identifier is an integer in the range [0, 2n-1] for some fixedn. 

 This also require each key to be an integer in the samerange. 

 To create integers out of such keys, we will use a hash function that maps each key (e.g., 

social security number) to an integer in the range [0,2n-1]. 

Problem of storing the (key, value) pairs in the DHT: 

 The central issue here is defining a rule for assigning keys to peers. Given that each peer has 

an integer identifier and that each key is also an integer in the same range, a natural approach 

is to assign each (key, value) pair to the peer whose identifier is the closest to thekey. 

 Toimplementsuchascheme,let’sdefinetheclosestpeerastheclosestsuccessorofthekey. 

 Now suppose a peer, Alice, wants to insert a (key, value) pair into the DHT. Conceptually, 

this is straightforward: She first determines the peer whose identifier is closest to the key; she 

then sends a message to that peer, instructing it to store the (key, value)pair. 

 If Alice were to keep track of all the peers in the system (peer IDs and corresponding IP 

addresses), she could locally determine the closest peer. But such an approach requires each 

peer to keep track of all other peers in the DHT—which is completely impractical for a large- 

scale system with millions ofpeers. 

Circular DHT 

To address this problem of scale, let’s now consider organizing the peers into a circle. In this 

circular arrangement, each peer only keeps track of its immediate successor and immediate 

predecessor (modulo 2n). 
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Each peer is only aware of its immediate successor and predecessor; for example, peer 5 knows 

the IP address and identifier for peers 8 and 4 but does not necessarily know anything about any 

other peers that may be in the DHT. 

Now suppose that peer 3 wants to determine which peer in the DHT is responsible for key 11. 

Using the circular overlay, the origin peer (peer 3) creates a message saying “Who is responsible 

for key 11?” and sends this message clockwise around the circle. Whenever a peer receives such 

a message, because it knows the identifier of its successor and predecessor, it can determine 

whether it is responsible for (that is, closest to) the key in question. If a peer is not  responsible 

for the key, it simply sends the message to its successor. So, for example, when peer 4 receives 

the message asking about key 11, it determines that it is not responsible for the key (because its 

successor is closer to the key), so it just passes the message along to peer 5. This process 

continues until the message arrives at peer 12, who determines that it is the closest peer tokey 

11. At this point, peer 12 can send a message back to the querying peer, peer 3, indicating that it 

is responsible for key 11. 

Although each peer is only aware of two neighboring peers, to find the node responsible for a 

key (in the worst case), all N nodes in the DHT will have to forward a message around the circle; 

N/2 messages are sent onaverage. 

Shortcuts are used to expedite the routing of query messages. Specifically, when a peer receives 

a message that is querying for a key, it forwards the message to the neighbor (successor neighbor 

or one of the shortcut neighbors) which is the closet to thekey. 

 

When peer 4 receives the message asking about key 11, it determines that the closet peer to the 

key (among its neighbors) is its shortcut neighbor 10 and then forwards the message directly to 

peer 10. Clearly, shortcuts can significantly reduce the number of messages used to process a 

query. 
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Peer Churn 

In P2P systems, a peer can come or go without warning. Thus, when designing a DHT, we also 

must be concerned about maintaining the DHT overlay in the presence of such peer churn. 

To handle peer churn, we will now require each peer to track its first and second successors; for 

example, peer 4 now tracks both peer 5 and peer 8. We also require each peer to periodically 

verify that its two successors are alive 

Let’s now consider how the DHT is maintained when a peer abruptly leaves. For example, 

suppose peer 5 in above figure abruptly leaves. In this case, the two peers preceding the departed 

peer (4 and 3) learn that 5 has departed, since it no longer responds to ping messages. Peers 4  

and 3 thus need to update their successor state information. Let’s consider how peer 4 updates its 

state: 

1. Peer 4 replaces its first successor (peer 5) with its second successor (peer8). 

2. Peer 4 then asks its new first successor (peer 8) for the identifier and IP address of its 

immediate successor (peer 10). Peer 4 then makes peer 10 its second successor. 

Let’s say a peer with identifier 13 wants to join the DHT, and at the time of joining, it only 

knows about peer 1’s existence in the DHT. Peer 13 would first send peer 1 a message, saying 

“what will be 13’s predecessor and successor?” This message gets forwarded through the DHT 

until it reaches peer 12, who realizes that it will be 13’s predecessor and that its current 

successor, peer 15, will become 13’s successor. Next, peer 12 sends this predecessor and 

successor information to peer 13. Peer 13 can now join the DHT by making peer 15 its successor 

and by notifying peer 12 that it should change its immediate successor to13. 

 

 Socket Programming: Creating NetworkApplications 

 A typical network application consists of a pair of programs—a client program and a server 

program—residing in two different endsystems. 

 When these two programs are executed, a client process and a server process are created, and 

these processes communicate with each other by reading from, and writing to,sockets. 

 When creating a network application, the developer’s main task is therefore to write the code 

for both the client and serverprograms. 
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Socket Programming withUDP 

Before the sending process can push a packet of data out the socket door, when using UDP, it 

must first attach a destination address to the packet. After the packet passes through the sender’s 

socket, the Internet will use this destination address to route the packet through the Internet to the 

socket in the receiving process. When the packet arrives at the receiving socket, the receiving 

process will retrieve the packet through the socket, and then inspect the packet’s contents and 

take appropriate action. 

 
Example application: 

1. The client reads a line of characters (data) from its keyboard and sends the data to the server. 

2. The server receives the data and converts the characters touppercase. 

3. The server sends the modified data to theclient. 

4. The client receives the modified data and displays the line on itsscreen. 
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UDPClient.py 

Here is the code for the client side of the application: 
 

 
 

UDPServer.py 
 

 
 

 Socket Programming withTCP 

 Unlike UDP, TCP is a connection-oriented protocol. This means that before the client and 

server can start to send data to each other, they first need to handshake and establish a TCP 

connection. 

from socket import * 

serverName = ‘hostname’ 

serverPort = 12000 

clientSocket = socket(socket.AF_INET, socket.SOCK_DGRAM) 

message = raw_input(’Input lowercase sentence:’) 

clientSocket.sendto(message,(serverName, serverPort)) 

modifiedMessage, serverAddress = clientSocket.recvfrom(2048) 

print modifiedMessage 

clientSocket.close() 

from socket import * 

serverPort = 12000 

serverSocket = socket(AF_INET, SOCK_DGRAM) 

serverSocket.bind((’’, serverPort)) 

print ”The server is ready to receive” 

while 1: 

message, clientAddress = serverSocket.recvfrom(2048) 

modifiedMessage = message.upper() 

serverSocket.sendto(modifiedMessage, clientAddress) 
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 One end of the TCP connection is attached to the client socket and the other end is attached 

to a serversocket. 

 When creating the TCP connection, we associate with it the client socket address (IP address 

and port number) and the server socket address (IP address and port number). With the TCP 

connection established, when one side wants to send data to the other side, it just drops the 

data into the TCP connection via its socket. This is different from UDP, for which the server 

must attach a destination address to the packet before dropping it into thesocket. 

 During the three-way handshake, the client process knocks on the welcoming door of the 

server process. When the server “hears” the knocking, it creates a new door— more 

precisely, a new socket that is dedicated to that particularclient. 
 

 
TCPClient.py 

 
from socket import * 

serverName = ’servername’ 

serverPort = 12000 

clientSocket = socket(AF_INET, SOCK_STREAM) 

clientSocket.connect((serverName,serverPort)) 

sentence = raw_input(‘Input lowercase sentence:’) 

clientSocket.send(sentence) 

modifiedSentence = clientSocket.recv(1024) 

print ‘From Server:’, 

modifiedSentenceclientSocket.close() 
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TCPServer.py 
 

from socket import * 

serverPort = 12000 

serverSocket = socket(AF_INET,SOCK_STREAM) 

serverSocket.bind((‘’,serverPort)) serverSocket.listen(1) 

print ‘The server is ready to receive’ 

while 1: 

connectionSocket, addr = serverSocket.accept() 

sentence = connectionSocket.recv(1024) 

capitalizedSentence = sentence.upper() 

connectionSocket.send(capitalizedSentence)  
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List of activities conducted during the year 2019-20 
 

Sl. No. Activity No. of 
participants 

Date 

1 Three days webinar on “Latest Technologies” 390 9 to11 July 2020 

2 Interview Skills Training- Technical Talk 72 18-02-2020 

3 Two day workshop on “Android App 
Development”-Workshop 

68 6-7 Nov 2019 
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JULY  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
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START DAY
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FOR 7TH SEM ART OF 

STUDENTS COUNSELING
END DAY
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FACULTY TRAINING FACULTY TRAINING
MS OFFICE MS OFFICE

21 22 23 24 25 26 27

NBA
CRITERIA 2 & 3

WORKSHOP

28 29 30 31

COMMENCEMENT 
OF ODD SEM

2019-20
III, VI , VII

S M T W Th F Sa
1

2 3 4 5 6 7 8
9 10 11 12 13 14 15
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23 24 25 26 27 28 29
30

June 2019
S M T W Th F Sa

1 2 3
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August 2019



AUGUST  2019
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3

NON-WORKING
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PROGRAM FOR ORIENTATION

FIRST YEAR PROGRAM 
FIRST YEAR

11 12 13 14 15 16 17

HOLIDAY HOLIDAY NON-WORKING
BAKRID INDEPENDENCE

DAY

18 19 20 21 22 23 24
WORKING 

THURSDAY TT
END OF 11 DAYS 
INDUCTION PRG
FOR FIRST YEAR
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FOR FIRST YEAR
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FOR HIGHER SEM FIRST YEAR 

22 23 24 25 26 27 28

LAB EXAMS HOLIDAY
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WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE E VENTS

1 1 2 3 4

2 5 6 7 8 9 10 11

3 12 13 14 15 16 17 18
MAKARA 
SANKRANTHI

4 19 20 21 22 23 24 25

5 26 27 28 29 30 31 REPUBLIC DAY Training the Trainer Program

5 1

6 2 3 4 5 6 7 8

7 9 10 11 12 13 14 15 COMMENCEMENT OF EVEN SEMESTER

8 16 17 18 19 20 21 22
MAHA 
SHIVARATHRI

Alumni Day

9 23 24 25 26 27 28 29 ATMEYA-2020

10 1 2 3 4 5 6 7

11 8 9 10 11 12 13 14
 International Wonmen's Day                                  

Personality Enhancement Training for 4th Sem 
Students

12 15 16 17 18 19 20 21 IA-1

13 22 23 24 25 26 27 28 UGADI First PTM 

14 29 30 31

ATME COLLEGE OF ENGINEERING, MYSURU
Academic Calendar  (EVEN SEMESTER,  2019-20) 
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WEEK MONTH SUN MON TUE WED THU FRI SAT HOLIDAY (H) COLLEGE EVENTS

14 1 2 3 4

15 5 6 7 8 9 10 11
MAHAVEERJAYAN
THI GOOD FRIDAY

ICRTST-2020                                                    

16 12 13 14 15 16 17 18
DR. AMBEDKAR 
JAYANTHI

IA Test II

17 19 20 21 22 23 24 25 ATMEYA

18 26 27 28 29 30
BASAVA 
JAYANTHI

Second PTM 

18 1 2 MAY DAY

19 3 4 5 6 7 8 9

20 10 11 12 13 14 15 16

21 17 18 19 20 21 22 23 IA Test III

22 24 25 26 27 28 29 30 IDUL FITR Lab Test Week 

23 31

23 1 2 3 4 5 6 Last Working Day 

24 7 8 9 10 11 12 13 Practical Examination Schedule

25 14 15 16 17 18 19 20
Commencement of Theory Examination, II Sem till 4th 
July 2020,  Higher Semesters  till 20th July 2020 
Graduation Day                                                    

26 21 22 23 24 25 26 27

27 28 29 30
Non Working 
Saturdays

The commencement of Odd Semester is from 27th July 
2020

Sd- 
Dr. L Basavaraj 

Principal* Attendance will be regulary sent to parents throu gh SMS
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ATME COLLEGE OF ENGINEERING 
 
VISION 

Development of academically excellent, culturally vibrant, socially responsible and globally 
competent human resources. 

 

MISSION 

• To keep pace with advancements in knowledge and make the students competitive and 
capable at the global level. 

• To create an environment for the students to acquire the right physical, intellectual, 
emotional and moral foundations and shine as torch bearers of tomorrow's society. 

• To strive to attain ever-higher benchmarks of educational excellence. 
 
 

DEPARTMENT OFMECHANICAL ENGINEERING 
 
VISION 

To impart excellent technical education in mechanical engineering to develop technically 
competent, morally upright and socially responsible mechanical engineering professionals. 

 

MISSION: 

• To provide an ambience to impart excellent technical education in mechanical 
engineering. 

 
• To ensure state of-the- art facility for learning, skill development and research in 

mechanical engineering. 
 

• To engage students in co-curricular and extra-curricular activities to impart social & 
ethical values and imbibe leadership quality. 



PROGRAM EDUCATIONAL OBJECTIVES (PEO’S) 

After successful completion of program, the graduates will be 

 
PEO 1: Graduates will be able to have successful professional career in the allied areas and be 
proficient to perceive higher education. 

 
PEO2: The Graduates will attain the ability to understand the need, technical ability to analyze, 
design and manufacture the product. 

 
PEO 3: Work effectively, ethically and socially responsible in allied fields of Mechanical 
Engineering. 

 
PEO 4: Work in a team to meet personal and organizational objectives and to contribute to the 
development of the society in large. 

 
PROGRAM OUTCOMES (PO’S) 

 
The Mechanical engineering program students will attain: 

 
PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 
problems 

 
PO2. Problem analysis: Identify, formulate, research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences 

 
PO3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 
appropriate consideration for the public health and safety, and the cultural, societal, and 
environmental considerations 

 
PO4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 
and synthesis of the information to provide valid conclusions 

 
PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 

 
PO6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice 

 
PO7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 
need for sustainable development 

 
PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice 



PO9. Individual and team work: Function effectively as an individual, and as a member or 
leader in diverse teams, and in multidisciplinary settings 

 
PO10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 
write effective reports and design documentation, make effective presentations, and give 
and receive clear instructions 

 
PO11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments 

 
PO12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 
change 

 
PROGRAM SPECIFIC OUTCOMES (PSO’S) 

After successful completion of program, the graduates will be 
 
PSO 1: Ability to apply and interpret the acquired mechanical engineering knowledge for 

advancement in Industrial, Societal, and Environmental arenas. 

PSO 2: Ability to meet the needs of Industries in the field of design, manufacturing and testing 

using mechanical engineering software. 
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MODULE-1 

LESSON CONTENTS: Introduction to Metal cutting: Orthogonal and oblique cutting. 

Classification of cutting tools: single, and multipoint; tool signature for single point cutting tool. 

Mechanics of orthogonal cutting; chip formation, shear angle and its significance, Merchant circle 

diagram. Numerical problems. Cutting tool materials and applications. Introduction to basic metal 

cutting machine tools: Lathe- Parts of lathe machine, accessories of lathe machine, and various 

operations carried out on lathe. Kinematics of lathe. Turret and Capstan lathe. 

 
 
Objectives 

 
To enrich the knowledge pertaining to relative motion and mechanics required for various machine tools 

Introduction 

Machining Process: Machining is an essential process of finishing by which work pieces are produced to 
the desired dimensions and surface finish by gradually removing the excess material from the preformed 
blank in the form of chips with the help of cutting tool(s) moved past the work surface(s). 

Machine Tool: A machine tool is a non-portable power operated and reasonably valued device or system 
of devices in which energy is expended to produce jobs of desired size, shape and surface finish by 
removing excess material from the preformed blanks in the form of chips with the help of cutting tools 
moved past the work surface(s). 

Orthogonal and Oblique cutting 

Orthogonal Cutting Model: 
 

In orthogonal cutting, the cutting edge inclination is zero and chip is expected to flow along 

the orthogonal plane. The cutting tool is passes such a way that the cutting edge is normal to 

the tool feed direction. In orthogonal cutting, the radial force is zero, and it involves only two 

component of force. 
 

Figure 1.1: Orthogonal and oblique cutting 
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Oblique Cutting Model: 
 

In oblique cutting, chip flow deviates from the orthogonal plane. Tool passes to workpiece at 

an acute angel to the tool feed motion. The analysis of cutting includes three mutually 

perpendicular component of force. 

Comparison between Orthogonal and oblique cutting 
 

Sl. No Orthogonal metal cutting Oblique metal cutting 

 
1 

Cutting edge of the tool is 
perpendicular to the direction of tool 
travel. 

The cutting edge is inclined at an angle 
less than 90o to the direction of tool 
travel. 

2 
The direction of chip flow is 
perpendicular to the cutting edge. 

The chip flows on the tool face making 
an angle. 

3 The chip coils in a tight flat spiral The chip flows sideways in a long curl. 

 
4 

For same feed and depth of cut the 
force which shears the metal acts on a 
smaller area. So the life of the tool is 
less. 

 
The cutting force acts on larger area 
and so tool life is more. 

5 Produces sharp corners. 
Produces a chamfer at the end of the 
cut 

 
6 

Smaller length of cutting edge is in 
contact with the work. 

For the same depth of cut greater 
length of cutting edge is in contact 
with the work. 

 
7 

Generally parting off in lathe, 
broaching and slotting operations are 
done in this method. 

This method of cutting is used in 
almost all machining operations. 

 

Single point Tool Geometry: 

The general shape of a single-point cutting tool is illustrated in Figure 

 
 

Figure 1.2: Single point Cutting Tool nomenclature 
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i) Shank: It is that portion of the tool which will be hold on the tool post. 

ii) Back Rake angle: Back rake angle is the angle between the face of the single point 

cutting tool and a line parallel with base of the tool measured in a perpendicular 

plane through the side cutting edge. If the slope face is downward toward the nose, 

it is negative back rake angle and if it is upward toward nose, it is positive back rake 

angle. Back rake angle helps in removing the chips away from the workpiece. 

ii) Side rake angle: Side rake angle is the angle by which the face of tool is inclined 

sideways. Side rake angle is the angle between the surface the flank immediately 

below the point and the line down from the point perpendicular to the base. Side 

rake angle of cutting tool determines the thickness of the tool behind the cutting 

edge. It is provided on tool to provide clearance between workpiece and tool so as 

to prevent the rubbing of workpiece with end flake of tool. 

iv) End relief angle: End relief angle is defined as the angle between the portion of the 

end flank immediately below the cutting edge and a line perpendicular to the base 

of the tool, measured at right angles to the flank. End relief angle allows the tool to 

cut without rubbing on the workpiece. Side relief angle: Side rake angle is the 

angle between the portion of the side flank immediately below the side edge and a 

line perpendicular to the base of the tool measured at right angles to the side. Side 

relief angle is the angle that prevents the interference as the tool enters the 

material. It is incorporated on the tool to provide relief between its flank and the 

workpiece surface. 

v) End cutting edge angle: End cutting edge angle is the angle between the end cutting 

edge and a line perpendicular to the shank of the tool. It provides clearance between 

tool cutting edge and workpiece 

vi) Side cutting edge angle: Side cutting edge angle is the angle between straight cutting 

edge on the side of tool and the side of the shank. It is responsible for turning the 

chip away from the finished surface. 

vi) Nose Radius: It is the fillet ground on the edge of the cutting point. This is done in 

order improve the surface finish on the workpiece while machining. 

vii) Shank: It is that portion of the tool which will be hold on the tool post. 
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Twist Drill Tool Geometry: 
 

 
 

 
Figure 1.3: Twist Drill Tool nomenclature 

 

Axis: It is the longitudinal center line of the drill running through the centres of the tang and 
the chisel edge. 

 
Body: It is the part of the drill from its extreme point to the commencement of the neck, 

if present. Otherwise, it is the part extending up to the commencement of the shank. Helical 

grooves are cut on the body of the drill. 

Shank: It is the part of the drill by which it is held and driven. It is found just above the body 

of the drill. The shank may be straight or taper. The shank of the drill can be fitted directly into 

the spindle or by a tool holding device. 

Tang: The flattened end of the taper shank is known as tang. It is meant to fit into a slot in the 

spindle or socket. It ensures a positive drive of the drill. 

Neck: It is the part of the drill, which is diametrically undercut between the body and the shank 

of the drill. The size of the drill is marked on the neck. 

Point: It is the sharpened end of the drill. It is shaped to produce lips, faces, flanks and chisel 

edge. 

Lip: It is the edge formed by the intersection of flank and face. There are two lips and both of 

them should be of equal length. Both lips should be at the same angle of inclination with the 

axis (59°). 



Land: It is the cylindrically ground surface on the leading edges of the drill flutes adjacent 

to the body clearance surface. The alignment of the drill is maintained by the land. The hole is 

maintained straight and to the right size. 

Flutes: The grooves in the body of the drill are known as flutes. Flutes form the cutting edges 

on the point. It allows the chips to escape and make them curl. It permits the cutting fluid to 

reach the cutting edges. 

Chisel edge angle: The obtuse angle included between the chisel edge and the lip as viewed 

from the end of the drill. It usually ranges from 120° to 135°. 

Helix angle or rake angle: The helix or rake angle is the angle formed by the leading edge of 

the land with a plane having the axis of the drill. If the flute is straight, parallel to the drill axis, 

then there would be no rake. If the flute is right handed, then it is positive rake and the rake is 

negative if it is left handed. The usual value of rake angle is 30° or 45°. 

Metal removal process is a machining process in which excess amount of material is removed 

in the form of chips in order to shape the material to the required dimension and size. 

 

 
Mechanics of orthogonal cutting 

Machining is not just one process; it is a group of processes. The common feature is the use of a cutting 

tool to form a chip that is removed from the work-part. To perform the operation, relative motion is 

required between the tool and work. This relative motion is achieved in most machining operations by 

means of a primary motion, called the cutting speed, and a secondary motion, called the feed. The shape of 

the tool and its penetration into the work surface, combined with these motions, produces the desired 

geometry of the resulting work surface. 

Theory of chip formation: 
 
 

Figure 1.4: Formation of chip in metal cutting 
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The above figure illustrates the basic geometry of a to dimensional chip formation. When the cutting tool is 

forced to move against the workpiece, the tool exerts a compressive force on the workpiece. The material of the 

workpiece is stressed beyond its yield point causing it to deform plastically and shear off. The plastic flow take 

place in the localised region called Shear plane. The sheared portion of the metal begins to flow along cutting 

tool face in the form a small piece called chips 

Mechanics of chip formation: 

 
As the cutting tool pressed against the workpiece, the tool removes the material in the form a 

chip at shear zone. Three different types of chips are formed during the process. They are: 

1. Continuous chips 

2. Discontinues Chips 

3. Continuous with built up edges. 

 
Continuous chip: When ductile work materials are cut at high speeds and relatively small 

feeds and depths, long continuous chips are formed. A good surface finish typically results 

when this chip type is formed. A sharp cutting edge on the tool and low tool–chip friction 

encourage the formation of continuous chips. Long, continuous chips (as in turning) can cause 

problems with regard to chip disposal and/or tangling about the tool. To solve theseproblems, 

turning tools are often equipped with chip breakers. 

 
 

 
(a) (b) (c) 

Figure 1.5: (a) Continuous (b) Discontinuous (c) Continuous with built up edges 

 
 
 



Discontinuous chip: When relatively brittle materials (e.g., cast irons) are machined at low 

cutting speeds, the chips often form into separate segments (sometimes the segments are 

loosely attached). This tends to impart an irregular texture to the machined surface. High tool– 

chip friction and large feed and depth of cut promote the formation of this chip type. 

Continuous chip with built-up edge: When machining ductile materials at low-to medium 

cutting speeds, friction between tool and chip tends to cause portions of the work material to 

adhere to the rake face of the tool near the cutting edge. This formation is called a built-up edge 

(BUE). The formation of a BUE is cyclical; it forms and grows, then becomes unstable and 

breaks off. Much of the detached BUE is carried away with the chip, sometimes taking portions 

of the tool rake face with it, which reduces the life of the cutting tool. Portions of the detached 

BUE that are not carried off with the chip become imbedded in the newly created work surface, 

causing the surface to become rough. 

Merchant’s Tool equation: 
 

• Merchant circle diagram is used to analyse the forces acting in metal cutting. 

• The analysis of three forces system, which balance each other for cutting to occur. Each 

system is a triangle of forces. 

Assumptions made in drawing Merchant’s circle: 
 

• Shear surface is a plane extending upwards from the cutting edge. 

• The tool is perfectly sharp and there is no contact along the clearance force. 

• The cutting edge is a straight line extending perpendicular to the direction of motion and 
generates a plane surface as the work moves past it 

• The chip doesn’t flow to either side, that is chip width is constant. 

• The depth of cut remains constant. 

• Width of the too, is greater than that of the work. 

• Work moves with uniform velocity relative tool tip.No built up edge is formed 
 



Shear plane angel = φ Tool rake angel = α Friction angel = β 

Fn = normal force Fs= Shear force 

Fns= Force normal to shear force Fc= horizontal cutting force 

Ft= Thrust force FR= Resultant Force From the figure, 

∟𝐵𝑂𝐴 = 90 − 𝛽 

∟𝐶𝑂𝐵 = 𝛽 − 𝛼 

∟𝐷𝑂𝐵 = 𝜑 + 𝛽 − 𝛼 

To find Fc and Ft: 

From triangle BOC, cos(β-α) = Fc/Fr 

Fc= Fr cos(β-α) 
 
 

From triangle BOC, sin(β-α) = Ft/Fr 

Ft = Fr sin(β-α) 

To find Fs and Fns: 
 

From triangle OBD, cos(φ+𝛽 − 𝛼)=Fs/Fr 

Fs=Fr cos(φ+𝖰 − 𝑎) 

 

 
From triangle OBD, Sin(φ+𝛽 − 𝛼)= Fns/Fr 

Fns= Fr Sin(φ+β−α) 
 
 

To find Ff and Fn, Ff and Fn are expressed in terms of Fc and Ft 
 

Merchants Tool diagram 



𝑭𝒄 𝑺𝒊𝒏𝑎 + 𝑭𝒕 𝑪𝒐𝒔𝑎 

𝝁 = 
𝑭𝒄 𝑪𝒐𝒔𝑎 − 𝑭𝒕 𝑺𝒊𝒏𝑎 

From the diagram, Ff = OA= MN 

Ff= MN= MC+CN 

But from MC=? And CN=? 

From triangle MCO, Sinα= MC/OC= MC/ Fc 

To find CN=? 

From triangle CNB cosα= CN/CB= CN/Ft 

CN= Ft cosα 

Therefore, Ff= Fc Sinα+Ft Cosα 
 

Fn = AB = OR 

Fn =OR = OM – MR 

OM =? And MR =? 

From triangle OMC cosα= OM/ OC = OM/ Fc 

OM= Fc cosα 

MR= NB 

From triangle CNB, Sinα= NB/BC= NB/Ft 

NB= Ft Sinα 

Therefore, Fn= Fc Cosα+Ft Sinα 
 

To calculate Co-efficient of friction, 
 

Ff= μFn 

μ = Ff/ Fn 

 
 
 

 
3.0 Characteristics of Cutting tool materials: 

The cutting tool is subjected to (a) high temperatures, (b) high contact stresses, and (c) rubbing 

along the tool-chip interface and along the machined surface. Consequently, the cutting-tool 

material must possess the following characteristics: 

• Hot hardness: Hot hardness is the ability of a material to retain its hardness at high 

temperatures. This is required because of the high-temperature environment in which 

the tool operates. 

• Toughness and impact Strength: To avoid fracture failure, the tool material must 
possess high toughness. Toughness is the capacity of a material to absorb energy 

without failing. It is usually characterized by a combination of strength and ductility in 

the material. 
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Wear resistance. Hardness is the single most important property needed to resist abrasive wear. All 

cutting-tool materials must be hard. However, wear resistance in metal cutting depends on more than just 

tool hardness, because of the other tool-wear mechanisms. Other characteristics affecting wear resistance 

include surface finish on the tool (a smoother surface means a lower coefficient of friction), chemistry of 

tool and work materials, and whether a cutting fluid is used. 

 
• Thermal Shock Resistance: To withstand the rapid temperature cycling encountered 

in interrupted cutting. 

 
• Chemical stability and inertness with respect to the material being machined, to 

avoid or minimize any adverse reactions, adhesion, and tool-chip diffusion that would 

contribute to tool wear. 

 

Cutting Tool Materials: 

The various cutting tool materials which are broadly used in machining of materials are: 

High Speed Steels, Carbon Steels, Carbides, Coated tools, Cubic boran Nitrade, Diamond, 

Aluminium Oxides etc. 

 
Carbon Steels: Carbon steels are the oldest tool materials and have been used widely for drills, 

taps, broaches, and reamers since the 1880s. Low-alloy and medium-alloy steels were 

developed later for similar applications but with longer tool life. Although inexpensive and 

easily shaped and sharpened, these steels do not have sufficient hot hardness and wear 

resistance for cutting at high speeds when the temperature rises significantly. Their use is 

limited to very low speed cutting operations, particularly in woodworking; hence, they are not 

of any particular significance in modern machining operations. 

 
High Speed Steels: High-speed steel (HSS) tools are so named because they were developed 

to machine at higher speeds than Carbon Steels. High-speed steel (HSS) is a highly alloyed 

tool steel capable of maintaining hardness at elevated temperatures better than high carbon and 

low alloy steels. Its good hot hardness permits tools made of HSS to be used at higher cutting 

speeds. Compared with the other tool materials at the time of its development, it was truly 

deserving of its name ‘‘high speed.’’ A wide variety of high-speed steels are available, but they 

can be divided into two basic types: (1) tungsten-type, designated T-grades by the American 

Iron and Steel Institute (AISI); and (2) molybdenum-type, designated M-grades by AISI. 
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Tungsten-type HSS contains tungsten (W) as its principal alloying ingredient. Additional 

alloying elements are chromium (Cr), and vanadium (V). One of the original and best known 

HSS grades is T1, or 18-4-1 high-speed steel, containing 18%W,4%Cr, and 1%V. 

Molybdenum HSS grades contain combinations of tungsten and molybdenum(Mo), plus the 

same additional alloying elements as in the T-grades. Cobalt (Co) is sometimes added to HSS 

to enhance hot hardness. Of course, high-speed steel contains carbon, the element common to 

all steels. 

 
Cemented Carbides: Cemented carbides (also called sintered carbides) are a class of hard tool 

material formulated from tungsten carbide (WC) using powder metallurgy techniques with 

cobalt (Co) as the binder. There may be other carbide compounds in the mixture, such as 

titanium carbide (TiC) and/or tantalum carbide (TaC), in addition to WC. 

Because of their high hardness over a wide range of temperatures high elastic modulus, high 

thermal Conductivity, and low thermal expansion, carbides are among the most important, 

versatile, and cost-effective tool and die materials for a wide range of applications. The two 

major groups of carbides used for machining are tungsten Carbide and titanium carbide. 

Ceramics: ceramic cutting tools are composed primarily of fine-grained aluminium oxide 

(Al2O3), pressed and sintered at high pressures and temperatures with no binder into insert 

form (Section 17.2). The aluminum oxide is usually very pure (99% is typical), although some 

manufacturers add other oxides (such as zirconium oxide) in small amounts. In producing 

ceramic tools, it is important to use a very fine grain size in the alumina powder, and to 

maximize density of the mix through high-pressure compaction to improve the material’s low 

toughness. 

Aluminum oxide cutting tools are most successful in high-speed turning of cast iron and steel. 

Applications also include finish turning of hardened steels using high cutting speeds, low feeds 

and depths, and a rigid work setup. Many premature fracture failures of ceramic tools are 

because of non-rigid machine tool setups, which subject the tools to mechanical shock. When 

properly applied, ceramic cutting tools can be used to obtain very good surface finish. Ceramics 

are not recommended for heavy interrupted cut operations (e.g., rough milling) because of their 

low toughness. In addition to its use as inserts in conventional machining operations, Al2O3 is 

widely used as an abrasive in grinding and other abrasive processes. 

 
Cubic Boron Nitride: Next to diamond, cubic boron nitride (Section 7.3.3) is the hardest 

material known, and its fabrication into cutting tool inserts is basically the same as Synthetic 
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polycrystalline Diamonds; that is, coatings on WC–Co inserts. Cubic boron nitride (symbolized 

CBN) does not react chemically with iron and nickel as SPD does; therefore, the applications 

of CBN-coated tools are for machining steel and nickel-based alloys. Both SPD and CBN tools 

are expensive, as one might expect, and the applications must justify the additional tooling 

cost. 

Diamonds: Diamond is the hardest material known. By some measures of hardness, diamond 

is three to four times as hard as tungsten carbide or aluminum oxide. Since high hardness is 

one of the desirable properties of a cutting tool, it is natural to think of diamonds for machining 

and grinding applications. Synthetic diamond cutting tools are made of sintered polycrystalline 

diamond (SPD), which dates from the early 1970s. Sintered polycrystalline diamond is 

fabricated by sintering fine-grained diamond crystals under high temperatures and pressures 

into the desired shape. Little or no binder is used. The crystals have a random orientation and 

this adds considerable toughness to the SPD tools compared with single crystal diamonds. Tool 

inserts are typically made by depositing a layer of SPD about 0.5mm (0.020 in) thick on the 

surface of a cemented carbide base. Very small inserts have also been made of 100% SPD. 

Applications of diamond cutting tools include high-speed machining of nonferrous metals and 

abrasive non-metals such as fiberglass, graphite, and wood. Machining of steel, other ferrous 

metals, and nickel-based alloys with SPD tools is not practical because of the chemical affinity 

that exists between these metals and carbon (a diamond, after all, is carbon.) 

1.0 Classification of Machine Tool: 

 
Based on the principle of operation, the type of relative motion exists between the tool and the 

work surface etc., the machine tools are classified as, 

 
1. According to the direction of major axis: 

a.  Horizontal axis machine tools (Lathes, Horizontal milling machine, Boring 

machines, cylindrical grinding machines etc.,) 

b. Vertical axis machine Tools (Vertical Milling machines, Drilling machines 

etc.,) 

c. Inclined or multiple axis (CNC machine tools and Special purpose machines) 
 

2. According to the purpose of Use: 

a. general purpose (center lathes, milling machines, drilling machines etc.) 

b. single purpose (facing lathe, roll turning lathe etc.) 

c. special purpose (for mass production.) 

3. According to the degree of automation: 

a. non-automatic (center lathes, drilling machines etc.) 

b. semi-automatic (capstan lathe, turret lathe, hobbing machine etc.) 



c. automatic (single spindle automatic lathe, swiss type automatic lathe, CNC 

milling machine etc.) 

4. According to Size: 

a. Heavy duty (heavy-duty lathes (e.g. ≥ 55 kW), boring mills, planning machine, 

horizontal boring machine etc.) 

b. Medium duty (lathes – 3.7 ~ 11 kW, column drilling machines, milling 

machines etc.) 

c. Small duty (table top lathes, drilling machines, milling machines.) 

d. Micro duty (micro-drilling machine etc) 

5. According to precision: 

a. Ordinary (Conventional Machine tools) 

b. High Precision (CNC machines, Grinding machines, lapping machines) 

6. According to the type of automation: 

a. Fixed automation (Single spindle and multi spindle) 

b. Flexible automation (CNC Milling Machines) 
 

1.1 LATHE MACHINE TOOL 
 

The lathe is a machine tool which holds the work piece between two rigid and strong supports 

called centers or in a chuck or face plate which revolves. The cutting tool is rigidly held and 

supported in a tool post which is fed against the revolving work. The normal cutting operations 

are performed with the cutting tool fed either parallel or at right angles to the axis of the work. 

The cutting tool may also be fed at an angle relative to the axis of work for machining tapers 

and angles. 

 
 

 

Fig: Principle of working of a lathe 

 
1.2.1 Construction of Centre Lathe: The main parts of the lathe are the bed, headstock, quick 

changing gear box, carriage and tailstock. 



 
 
 

Fig: Parts of Lathe 

 
• Bed: Usually made of cast iron. Provides a heavy rigid frame on which all the main 

components are mounted. It is the foundation part of a lathe and supports the remaining 

parts. The top of the bed is formed by precision-machined guide ways. 

• Guide Ways: Inner and outer guide rails that are precision machined parallel toassure 

accuracy of movement. 

• Headstock: mounted in a fixed position on the inner ways, usually at the left end. Using 

a chuck, it rotates the work. The housing comprising of the feed gearbox and the cone 

pulley called headstock of the lathe. The main spindle projects out from the headstock. The 

motor drives the cone pulley drives the main spindle through belting. Spindle speeds can be 

further varied using beck gear mechanism 

• Gearbox: inside the headstock, providing multiple speeds with a geometric ratio by 

moving levers. 

• Spindle: Hole through the headstock to which bar stock can be fed, which allows shafts 

that are up to 2 times the length between lathe centers to be worked on one end at a 

time. 

• Chuck: allows the mounting of difficult work pieces that are not round, square or 

triangular. 3-jaw (self centering) or 4-jaw (independent) to clamp part being machined. 
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• Tailstock: Fits on the inner ways of the bed and can slide towards a 

headstock to fit the length of the work piece. Tail stock is the movable part of the lathe 

that carries the dead centre in it. The main function of the tailstock is to support the free 

end of the long work pieces. It is mounted loosely on the bed ways and can be moved 

in desired direction an optional taper turning attachment would be mounted to it. 

• Carriage Assembly: Moves on the outer ways. Used for mounting and moving most the cutting 

tools. The carriage assembly consists of. 

 
➢ Saddle: is a H-shaped casting slides over the outer set of guide ways and serves as the 

base for the cross slide. 

Cross slide: is mounted on the saddle and enables the movement of the cutting tool 

laterally across the lathe bed by means of cross-feed hand wheel. 

➢ Compound Rest: is mounted on the top of the cross slide and is swiveled to any angle 

in the horizontal plane to facilitate taper turning and thread cutting operations. 

➢ Apron: is mounted in front of the saddle beneath it and houses the carriage and cross 

slide mechanisms. 

➢ Tool Post: is mounted in the T-Slot of the compound rest and properly clamps the 

cutting tool. 

 
• Feed Rod: Has a keyway, with two reversing pinion gears, either of which can be 

meshed with the mating bevel gear to forward or reverse the carriage using a clutch. is 

a stationary rod mounted in front of lathe bed and facilitates longitudinal movement of 

the carriage. 

• Lead Screw: is the screw rod that runs longitudinally in front of the lathe bed. The gyration of 

the lead screw moves the carriage to and fro longitudinally during thread cuttingoperations. 

 

1.2.2 Specification of Lathe: 

The size of the lathe is specified in order to know the work holding capacity of the 

lathe. The specification of the lathe is shown in fig below. 

 
 

Fig: Specification of Lathe 
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1. Distance between Centers: The maximum length of the work pieces that can be held 

between the centers. 

2. Overall length of bed: It is the total length of the lathe. 

3. Swing over lathe bed: The Maximum diameter of the work piece that can be revolved 

over the lathe bed. 

4. Swing over the gap in bed: The maximum diameter and width of the work piece that can 

be revolved over the lathe when the lathe has gap bed. 

2.0 Lathe operations/ Turning operations: 
 

The operations that can be performed on a lathe are 
 

1. By holding the job between centers or between chuck and dead center 

a) Turning – plain, step, taper, etc 
b) Facing 
c) Chamfering 
d) Knurling 
e) Thread cutting 
f) Polishing 
g) Spinning 

2. By holding the job by a chuck alone 

a) Turning and Facing of short length work piece. 
b) Drilling 
c) Reaming 
d) Boring 
e) Thread cutting, internal/external. 

3. By using special attachments. 

a) Grinding 
b) Milling 

 
 
 

Facing 
 

Is the operation of machining the ends of a piece of the work to produce a flat surface 

square with the axis. This is used to cut the work to the 

required length. The operation involves feeding the tool 

perpendicular to the axis of rotation of the work piece. A 

regular cutting tool may be used for facing a large work 

piece. The cutting edge should be set at the same height as 

the centre of the work piece. A properly ground facing tool 

is mounted in a tool holder in the tool post to accomplish 

facing operation. 
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Plain Turning 

The process of metal removal from the cylindrical 

jobs is called straight or plain turning. Cross-slide and the 

carriage are used to perform turning operation and make 

the operation faster and economical. Plain turning 

operations are generally performed in two steps-rough and 

finish turning. Rough turning is usually done for rolled, 

cast or forged parts to remove the uneven or sandy or 

rough surface on the jobs. A roughing tool does roughing 

and used for excess stock removal. For finishing a tool 

with slightly round cutting edge is used. The depth of cut 

rate is at the range of  0.2 to 1 mm and the feed rate 

between 0.1 to 0.3 mm. 

 
 

2.2.1 Step Turning 

A step turning operation is performed using a step cutting tool, after the turning 

operation. The work is held in between the centers or with the chuck the tool is held at a 

height equal is the axis of the work. The depth to obtain the step on the cylinder is provided by 

cross slide movement and the carriage movement. These operations are performed manually/ 

automatically. 

 

2.2.2 Thread Cutting: 

A thread is a helical ridge formed on the cylindrical rod surface. By employing V-Shaped 

cutting tool it is possible to accomplish threads on the work piece. When the tool is moved 

longitudinally with linear uniform motion while the work piece is rotating with uniform speed. 

An appropriate gear ratio is maintained between the spindle on which the work piece is 

mounted and the lead screw has the ability to enable the tool to move longitudinally at the 

appropriate linear speed, the screw thread of the required pitch can be cut. 

 
 
 
 



 

Knurling: 
 

Knurling is an operation performed on the lathe to generate 

serrated surface on the work piece. This is used to produce a 

rough surface for griping like the barrel of the micrometer or 

screw gauge. This is done by a special tool called knurling tool 

which has a set of hardened roller with the desired serrations. 

 

During knurling operation, the hardened rollers of the tool are 

pressed against the slowly rotating work pieces such that the impression of tool serrations are 

formed on the work pieces’ surface. Usually, there are three different pattern of knurling 

produced as per requirements and is as shown. 

 
 
 
 
 
 
 

OUTCOMES: 
 

➢ Student can able understand the various cutting tool materials and the tool signatureof 

single point cutting tool, milling cutter and twist drill. 

➢ Students can solve the numerical on various aspects of machining of turning operation, 

➢ Students can understand the mechanism of chip formation and differentiate between 

orthogonal and oblique cutting. 

➢ Students able to derive an expression for various cutting forces using merchants tool 

diagram. 

➢ Students can solve numerical problems on various cutting forces through merchants 

diagram 

QUESTIONS: 

1. List and explain the various cutting tool materials used in machining operations. 

2. What is tool Signature? With the help of a neat sketch describe the single point 

cutting tool nomenclature. 

3. Obtain the tool signature of a twist drill with a neat sketch. 

4. Derive an expression to obtain cutting forces Fc, Ft, Fs, Fns, Ff, Fn and Coefficient of friction 
in orthogonal cutting using merchant tool diagram 



17ME35B/45B  

MODULE-2 
 

LESSON CONTENTS- Milling: Various Milling operations, classification of milling machines, 

Vertical & Horizontal milling, up milling & down milling. Indexing: need of indexing, simple, 

compound & differential indexing. Drilling: Difference between drilling, boring & reaming, types of 

drilling machines. Boring operations & boring machines. Shaping, Planing and Slotting machines- 

machining operations and operating parameters. Grinding: Grinding operation, classification of 

grinding processes: cylindrical, surface & centerless grinding. 

Objectives 

To introduce students to different machine tools to produce components having different shapes and 

sizes 

Drilling Machine Tool: 
 

A power operated machine tool, which holds the drill in its spindle rotating at high speeds and 

when manually actuated to move linearly simultaneously against the work piece produces a 

hole is called drilling machine. In a drilling machine the holes can be produced to the sizes as 

small as thousandth of a centimetre and up to 7.5 cm diameter. 

The different of types of drilling machines are: 

• Portable drilling machine 

• Bench Drilling Machine 

• Pillar drilling Machine 

• Radial Drilling Machine 

• Gang Drilling Machine 

• Multiple Drilling machine 
Construction details of Portable/Upright Drilling Machine: 

 
 

 
 

Fig: Upright Drilling Machine 



The upright drilling machine is designed for handling medium sized workpieces. Though it 

looks like a sensitive drilling machine, it is larger and heavier than a sensitive drilling machine. 

Holes of diameter upto 50mm can be made with this type of machine. Besides, it is supplied 

with power feed arrangement. For drilling different types of work, the machine is provided 

with a number of spindle speeds and feed. 

 

Base: The base is made of cast iron and so can withstand vibrations. It may be mounted on a 

bench or on the floor. It supports all the other parts of the machine on it. 

Column: The column stands vertically on the base at one end. It supports the work table and 

the drill head. The drill head has drill spindle and the driving motor on either side of the column. 

Table: The table is mounted on the vertical column and can be adjusted up and down on it. 

The table has ‘T’-slots on it for holding the workpieces or to hold any other work holding 

device. The table can be adjusted vertically to accommodate workpieces of different heights 

and can be clamped at the required position. 

Drill head: Drill head is mounted on the top side of the column. The drill spindle and the 

driving motor are connected by means of a V-belt and cone pulleys. The motion is transmitted 

to the spindle from the motor by the belt. The pinion attached to the handle meshes with the 

rack on the sleeve of the spindle for providing the drill the required down feed. There is no 

power feed arrangement in this machine. The spindle rotates at a speed ranging from 50 to 

2000 r.p.m. 

1.3.1 : Radial Drilling Machine: 
 

 
Fig: Radial Drilling Machine 



The radial drilling machine is intended for drilling on medium to large and heavy workpieces. It has a 

heavy round column mounted on a large base. The column supports a radial arm, which can be raised or 

lowered to enable the table to accommodate workpieces of different heights. The arm, which has the drill 

head on it, can be swung around to any position. The drill head can be made toslide on the radial arm. The 

machine is named so because of this reason. It consists of parts like base, column, radial arm, drill head 

and driving mechanism. 

Specification of Drilling Machine: 
 

Drilling machines are specified according to their type. 

To specify the machine completely the following factors are considered: 

1. the maximum diameter of the drill that it can handle 

2. the size of the largest workpiece that can be centred under the spindle 

3. distance between the face of the column and the axis of the spindle 

4. diameter of the table 

5. maximum travel of the spindle 

6. numbers and range of spindle speeds and feeds available 

7. Morse taper number of the drill spindle 

8. floor space required 

9. weight of the machine 

10. Power input is also needed to specify the machine completely. 
 
 
Milling Machine Tool: 

Milling is a metal cutting operation in which the cutting tool is a slow revolving cutter having 

cutting teeth formed on its periphery. The milling cutter is a multipoint cutting tool. The work 

piece is mounted on a movable worktable, which will be fed against the revolving milling cutter 

to perform the cutting operation. 

Working Principle: 

Figure shown above is the principle of cutting action of a milling cutter. The milling cutter is 

mounted on a rotating shaft known as arbor. The work piece which is mounted on the table 

can be fed either in the direction opposite to that of the rotating cutter as shown in below fig 

(a) or in the same direction to that of the cutter as shown in below fig (b). 
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Fig (a): Up Milling (b): Down Milling 

 
Classification/ Types of Milling Machine: 

 

Various types of milling machines are 

1) Plain or horizontal type of milling machine. 

2) Vertical Milling Machine 

3) Universal Milling machine 

4) Planer type milling machine 

5) Profile cutting milling machine. 

Horizontal/ Column & Knee type milling Machine: 
 

 

Fig: Horizontal Milling Machine 
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The main part of machine is base, Column, Knee, Saddle, Table, Overarm, Arbor Supportand 

Elevating Screw. 

1. Base: It gives support and rigidity to the machine and also acts as a reservoir for the cutting 

fluids. 

2. Column: The column is the main supporting frame mounted vertically on the base. The 

column is box shaped, heavily ribbed inside and houses all the driving mechanisms for the 

spindle and table feed. 

3. Knee: The knee is a rigid casting mounted on the front face of the column. The knee moves 

vertically along the guide ways and this movement enables to adjust the distance between the 

cutter and the job mounted on the table. The adjustment is obtained manually or automatically 

by operating the elevating screw provided below the knee. 

4. Saddle: The saddle rests on the knee and constitutes the intermediate part between the knee 

and the table. The saddle moves transversely, i.e., crosswise (in or out) on guide ways provided 

on the knee. 

5. Table: The table rests on guide ways in the saddle and provides support to the work. The 

table is made of cast iron, its top surface is accurately machined and carriers T-slots which 

accommodate the clamping bolt for fixing the work. The worktable and hence the job fitted on 

it is given motions in three directions: 

a). Vertical (up and down) movement provided by raising or lowering the knee. 
 

b). Cross (in or out) or transverse motion provided by moving the saddle in relation to knee. 
 

c). Longitudinal (back and forth) motion provided by hand wheel fitted on the side of feed 

screw. 

In addition to the above motions, the table of a universal milling machine can be swivelled 45° 

to either side of the centre line and thus fed at an angle to the spindle. 

6. Overarm: The Overarm is mounted at the top of the column and is guided in perfect 

alignment by the machined surfaces. The Overarm is the support for the arbor. 

7. Arbor support: The arbor support is fitted to the Overarm and can be clamped at any 

location on the Overarm. Its function is to align and support various arbors. The arbor is a 

machined shaft that holds and drives the cutters. 



17ME35B/45B 
 

 

8. Elevating screw: The upward and downward movement to the knee and the table is given 

by the elevating screw that is operated by hand or an automatic feed. 

Milling machine Specification: 
 

a) Milling machines are usually specified by the size of the table (lxb) 

b) Along with the size of the table, milling machine is also specified by 

• Motor power required, 

• Feed 

• Floor space required 

• Spindle speed 

• Drives used 

Boring Machine: 

Boring is a process of producing circular internal profiles on a hole made by drilling or another 

process. It uses single point cutting tool called a boring bar. In boring, the boring bar can be 

rotated, or the work part can be rotated. Machine tools which rotate the boring bar against a 

stationary workpiece are called boring machines (also boring mills). Boring can be 

accomplished on a turning machine with a stationary boring bar positioned in the tool post and 

rotating workpiece held in the lathe chuck as illustrated in the figure. In this section, we will 

consider only boring on boring machines. 

1.5.1 Boring Machine Tool: 

Boring machines can be horizontal or vertical according to the orientation of the axis of rotation 

of the machine spindle. In horizontal boring operation, boring bar is mounted in a tool slide, 

which position is adjusted relative to the spindle face plate to machine different diameters. The 

boring bar must be supported on the other end when boring long and small-diameter holes. 
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A vertical boring mill is used for large, heavy workparts with diameters up to 12 m. The typical 

boring mill can position and feed several cutting tools simultaneously. The workpart is 

mounted on a rotating worktable. 

 
 

 
 

Fig: Horizontal boring machine (Left) and vertical boring mill (Right). 

 
Broaching Machine: 

 

Broaching is a machining process for removal of a layer of material of desired width and depth 

usually in one stroke by a slender rod or bar type cutter having a series of cutting edges with 

gradually increased protrusion as indicated in Figure. In shaping, attaining full depth requires 

a number of strokes to remove the material in thin layers step – by – step by gradually infeeding 

the single point tool. Whereas, broaching enables remove the whole material in one stroke only 

by the gradually rising teeth of the cutter called broach. The amount of tooth rise between the 

successive teeth of the broach is equivalent to the infeed given in shaping. 

 

 

Figure: principle of Broaching 
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Broaching machine Tool: 
 
 

 

Fig: Horizontal broaching tool 
 

 

 

Fig: principle of broaching operation 
 
 

a) Horizontal broaching machines are applicable for machining of both internal and 

external surfaces. Figure shows the principle operation of broaching for internal and 

external machining. 

b) In operation either workpiece is kept stationary and broach is fed past on the 

workpiece or broach is kept stationary and workpiece is fed past on the broach. 

c) Horizontal broaching machines have a bed similar to the lathe machine and the broach 

is moves like a tailstock on the bed ways. 

d) Horizontal internal broaching machines range from 2 to 60 tons and stroke upto 3m, 

whereas horizontal externa broaching machine are available upto 100 tons and stroke 

upto 9m. 

e) Horizontal internal broaching is generally used for producing internal. 
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Shaper machine Tool: 
 

The shaper is a reciprocating type of machine tool intended primarily to produce flat surfaces. 

These surfaces may be horizontal, vertical, or inclined. In general, the shaper can produce any 

surface composed of straight line elements. Modern shapers can generate contoured surface. 

The shaper is a machine tool used primarily for: 
 

1. Producing a flat or plane surface which may be in a horizontal, a vertical or an angular plane. 
 

2. Making slots, grooves and keyways 
 

3. Producing contour of concave/convex or a combination of these 
 
Working principle of Standard Shaper: 

 
The job is rigidly fixed on the machine table. The single point cutting tool held properly in the 

tool post is mounted on a reciprocating ram. The reciprocating motion of the ram is obtained 

by a quick return motion mechanism. As the ram reciprocates, the tool cuts the material during 

its forward stroke. During return, there is no cutting action and this stroke is called the idle 

stroke. The forward and return strokes constitute one operating cycle of the shaper. 

Construction details of Standard Shaper: 
 

 

Fig: Standard Horizontal Shaper 
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Construction: The main parts of the Shaper machine is Base, Body (Pillar, Frame, Column), 

Cross rail, Ram and tool head (Tool Post, Tool Slide, Clamper Box Block). 

Base: The base is a heavy cast iron casting which is fixed to the shop floor. It supports the body 

frame and the entire load of the machine. The base absorbs and withstands vibrations and other 

forces which are likely to be induced during the shaping operations. 

Body (Pillar, Frame, Column): It is mounted on the base and houses the drive mechanism 

compressing the main drives, the gear box and the quick return mechanism for the ram 

movement. The top of the body provides guide ways for the ram and its front provides the 

guide ways for the cross rail. 

Cross rail: The cross rail is mounted on the front of the body frame and can be moved up and 

down. The vertical movement of the cross rail permits jobs of different heights to be 

accommodated below the tool. Sliding along the cross rail is a saddle which carries the work 

table. 

Ram and tool head: The ram is driven back and forth in its slides by the slotted link 

mechanism. The back and forth movement of ram is called stroke and it can be adjusted 

according to the length of the workpiece to be-machined. 

1.7.1 Specification of Standard Shaper: 
 

a) The size of the shaper is specified by the strike length or maximum length of cut 

b) Shapers are made with wide variety of sizes depending upon their stroke length. It is 

uasually from 175mm to 900mm. 

c) Along with the length the stroke number other details are required specify shaper 

• Type of drive 

• Type of speed reduction 

• Power in-put 

• Maximum momnet of tool, table 

• Cutting to return stroke ratio 

• Type of feed (manual or Automatic) 

• Total floor space required 

 
Planer machine Tool: 

The planer is a machine tool designed to produce plane and flat surface on a workpiece which 

is too large or too heavy. The workpiece is securely fixed on a table called platen, and it 

reciprocates horizontally against a single edged cutting tool. The surface machined may be 

horizontal, vertical or at an angle. 



The planer is used for: 
 

1. Planing flat horizontal, vertical and curved surfaces. 
 

2. Planing at an angle and machining dovetails. 
 

3. Planing slots and grooves. 
 

The planer is available in different types for doing different types and sizes of job; the most 

common being the standard and double housing planer. 

Types of Planner machines: 
 

1 Standard or double housing planer. 

2 Open side planer. 

3 Pit planer. 

4 Edge or plate planer. 

5 Divided or latching table planer. 
 
Standard Double Housing Planner: 

 

 

Fig: Double housing Planner 

 

Construction: The main parts of the double Housing Planer machine is Bed and table, 

Housings, Cross rail, Tool heads, Driving and feed mechanism. 

Bed and table: The bed is a long heavy base and table made of cast iron. Its top surface is flat 

and machined accurately. The flat top surface has slots in which the workpiece can be securely 

clamped. The workpiece needs rigid fixing so that it does not shift out of its position. The 

standard clamping devices used on planer machine are: Heavy duty vice, T-holders and clamps, 

angle plate, planer jack, step blocks and stop. The table movement may be actuated by a 



variable speed drive through a rack and pinion arrangement, or a hydraulic system. 
 

Housings: The housings are the rigid and upright column like castings. These are located near 

the centre on each side of the base. 

Cross rail: The cross rail is a horizontal member supported on the machined ways of the 

upright columns. Guide ways are provided on vertical face of each column and that enables up 

and vertical movement of the cross rail. The vertical movement of the cross rail allows to 

accommodate workpiece of different heights. Since the cross rail is supported at both the ends, 

this type of planer machine is rigid in construction. 

Tool heads: Generally, two tool heads are mounted in the horizontal cross rail and one on each 

of the vertical housing. Tool heads may be swivelled so that angular cuts can be made. 

Driving and feed mechanism: The tool heads may be fed either by hand or by power in 

crosswise or vertical direction. The motor drive is usually at one side of the planer near the 

centre and drive mechanism is located under the table. 

The size of the planer is specified by the maximum length of the stroke, and also by the size of 

the largest rectangular solid that can be machined on it. 

Specification of a planner machine: 
 

The planer is specified by the following parameters: 

• Radial distance between the top of the table and the bottom most position of thecross 

rail. 

• Maximum length of the table and maximum stroke length of table. 

• Power of the motor. 

• Range of speeds and feeds available. 

• Type of feed and type of drives required. 

• Horizontal distance between two vertical housings. Net weight of machine and Floor area 
require. 



Grinding Machine: 
 

Grinding, also called abrasive machining, is a process in which the material is removed in form 

of fine chips, almost as dust particles by the abrasive action using some kind of abrasive 

materials. Generally, grinding is employed when a thick layer of material is to be removed in 

general classes of work, where the surface finish is not that important, and for finishing and 

polishing works on the parts already machined by some other machining processes. 

Grinding Machines: 
 

The different methods of grinding are: 

1. Surface Grinding, 

2. Cylindrical Grinding and 

3. Centre less Grinding. 

 
Surface Grinding Machine: 

 
In the surface grinding process, the grinding wheel revolves on a spindle and the work-piece 

mounted on a reciprocating table as shown in Figure, is brought into contact with the grinding 

wheel. Flat, angular and irregular surfaces may be produced by surface grinding. 

 
 
 
 
 

Fig: Horizontal Surface grinding machine 



The Surface Grinding Machine is used to grind flat surfaces. Here, the job is mounted on a 

rectangular table which moves longitudinally as well as in the transverse direction below the 

rotating grinding wheel. The longitudinal and transverse feed movements can be accomplished 

either by manual feed or through power feed arrangement. The work-piece can be clamped in 

two ways; one is by clamping it to the work table by means of clamping elements; the other 

way is by using a magnetic chuck, which holds the work-piece through its strong magnetic 

field. There is an internal pump and a piping arrangement to take care of automatic application 

and recirculation of the coolant. There is a protective safety guard at the end of the table to 

prevent the wheel from hitting any person or object. 

 
Cylindrical Grinding Machine: 

Cylindrical grinding is the process of grinding the curved surfaces of cylindrical pieces. These 

surfaces may be straight, tapered or contoured. shows the basic principle of the cylindrical 

grinding. Shows a typical cylindrical grinding machine. The work-piece is mounted on the 

two centres, one is the tail stock centre and the other is the headstock centre. The tail stock 

centre is the dead centre and the headstock centre mayor may not revolve during grinding. 

When high accuracy is required the two supporting canters must remain stationary when the 

work-piece revolves. 

 
When both canters are dead, precision sizes and good finish can be obtained, because there is 

no possibility of run out from the headstock spindle. As the work-piece revolves, the grinding 

wheel rotating much faster in the opposite direction is brought into contact with the work-piece. 

The work-piece and the table reciprocate while the grinding wheel in contact with the work- 

piece removes the material. 

 

Fig: Cylindrical Grinding Machine 



Centreless Grinding Machine: 
 

Centre less grinding method also employed for grinding the curved surfaces of long slender 

rods which cannot be ground by cylindrical grinding due to the lateral thrust of the wheel on 

the work-piece. In the centre less grinding, shown in Figure the work-piece rests on a work- 

rest blade and is backed up by a second wheel, called the regulating wheel. The rotation of the 

grinding wheel pushes the work-piece down on the work-rest blade and against the regulating 

wheel. The regulating wheel, usually made up of a rubber bonded abrasive, rotates in the same 

direction as the grinding wheel and controls the longitudinal feed of the work-piece. A typical 

centre less grinding machine is shown in Figure. 

 
 

 
 

Figure: (a) centreless Grinding machine (b) Principle of centreless grinding operations 

 
 

OUTCOMES 
 

➢ Students will bale to explain the construction & specification of variousmachine 
tools. 

 
QUESTIONS: 

1. What are the basic elements of drilling machine? Explain the construction ofupright 

drilling machine. 

2. Explain the principle of broaching. 

3. With the help of a neat sketch explain column and knee type milling machine. 

4. Give a constructional details of surface grinding machine. 

5. Define centre less grinding. Briefly explain the construction of it. 
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Elemen s of Mechanic�I Ertgineering 

Time: 3 hrs. Max. ark : 100 
• •  >,  

ark 

rk 0 

(06 Marks) 

dt irnilaritie 

k di ngin 

(04 ark 

pour ompression refrigeration. (10 arks 

d frig r nt? 
r ing prin ipl f b. 

( . 

ote: 1. n er any 1 full que tion c400 ing O E full question from each module. 
2. e of Thermodynamic data hl//Jd book is permitted. 

.. 

b. 

a. 

b. 

,r. , odule-1 �t <--l 

a. xplam riefly the principle,,p ! . •  mversion of solar energy,�gif ctly into electrical 
solar cell �- · 

b. W it a n  

4  

2  

1  of2 
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10 ark ) 

10  ark 
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(06 
(08 

, .  · '  � 
\  ,I 

06 Mnrk )  
n of ompo ite mat rial. 

(05 Mark )  
(09 l a rk )  

.  ·.�: 
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r�,. 

" . 
•, . 

a. 

iff r ntiatc twe n 

a. 

b. 

7 . \ rite a n  t  

e  me mp 

2 f2 

, 
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arl 
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arl 

nrk · 

lnrl 

10 

10  url 

( 10  

1  lnrl 
( lark 

ntri u I  I  un 

u rom n h o dule, 

dry tur tcd 

th ciftc heat 

4- trek 

i i )  af ty valve i i i )  ,  upcr 

iv Relative C 1 v Refrigerating (0 

r lr ig r tion 
1111 ti ning f Vapor omprcssion 

- I  

w  ter tub 
w rking 

x lain the g nerr ti n o team t con tnnt 

(ii zone lepleti n 
irst law and sec nd law th rmodynamics. 

Defin U1 f J1 w mg relri crati n l ru 
i) R frigerant ii) T n of refrigeration i i i) '  
effect 

b 

c 

a 

a 
b 

b 

t 
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ODULE-J  

Cla i and lain various types of Steel 
ith a neat sketch explain the Arc welding method. 

(10 Marks) 

(10 Ma rk )  

R 

8  a  Deri e an expr ssion for length ofb It in open belt drive. ( 10  Mark ) 
shaft running at l 00 rpm, is to drive a parallel shaft at 150 rpm. T�e pulley on 

the driving shaft is 350 mm in diameter. Find the diameter of the dnven pulley. (1 OM ark ) 
alculate the lin ar velocity of the belt and the velocity ratio. 

MODUL - 

Explain the following machining operations on Lathe machine with suitable 
sketches (i) Turning (ii) Facing (iii Thread cutting (iv) Knurling 

ilh a neat sketch explain the working of vertical milling machine 

1 0  a  Explain the advantages and application of robots in industries. 
b Discuss the elements of a C system with a neat block diagram. 

(10 ark ) 

( 0 Mirk 

(10 ark 

(] ar s) 
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Tim : hrs. 

. min ti n 

ngin rin 

Max. Mork : 100 

o ing one fuJI qu tion from ach module. 
k permitted. 

r a n  
2. 

(I lark 

(10 l a rk ·  

arks) 

06 'lnrk�) 
(10 M a r k )  
(04 lark ) 

(08Mark ) 
(OS Marks) 
(04 Mnrks) 

(1 Mark ) 

(10 M rk ) 

( 10  ark ) 

(10 M rl ) 

( 10 Marks) 

- I I I  

numerate the metho of extracting energy from wind with a neat sketch 
llustrate the formation of steam with relevant sketches. 

hat are the different sta es of steam? Explain them in brief. 

OR 

E plain the ideal propcrti of refrigerant. 
ith the help of a sketch explain the functioning o Vapor bsorptionSystem. 

List the most commonly used refrigerants. 

With a neat sketch explain the working of Lancashire boiler. 
E plain the diff r nt hoi 1er mountings and accessories. 

R 

lassify Hydraulic turbines and with a neat sketch explain the working of a 
typical irnpul e rbine. 
Describe the working , reciprocating pump. 

With the help of P-V diagram explain the operation of 4-Stroke Diesel engine 
The foll wing observati ns were record d during· a test on single cylinder diesel 
engine: Brake Puwe1= 75 kW, Brake thermal efficiency= 35%, Mechanical 
effi ciency= 90% caludfo; value -40000 kl/kg. Determinei) IP ii) FP i i i )  fuel 
consumed per hour. 

R 

xplain Zeroth law of thermodynamics. List the similarities and dissimi larities 
between work and heat. 

stationary mass of gas i · compressed without friction from an initial stage of 
0. m

3

and . 105 MPa to a final state o f 0 . 1 5  rrr', the pressure remaining constant. 
There is a transfer of 37.6 kJ of heat from the gas during the process. How much 
d the internal energy o the gas change? 

ODULE-l  

a  Cla i.fy and explain variou ty es of smart materials 
b With a neat sketch explain TI welding . 

b 

a 

a 
b 

8 

b 
c 

h 

7 

8 a Derive an expression for length f belt in cross be lt drive. 
b Wh t are the ad amagcs amt disadvanu gcs of gear drives o er ell dn ve::;? 

( 0 a k 
1 ar ') 
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i Ian milling (ii 

J oducin taper turning meth d7 plain taper 
und method. (1 OM 

machinin operations on milling machine with suitable nrk ) 

nd milling (iii) Slot milling (iv) Form milling (IO MnrJ ) 

0 ' J in th com on nt o c NC with block diagram 
Elab ar the various r ot configuration with simple sketches (lOMntk ) 

( lO Mnrk ) 
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