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Vision of the Department

To create competitive and innovative civil engineers and to contribute technology for
the sustainable development of the society
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Mission of the Department

1. To perpetuate the noble tradition of civil engineering through quality
education, research, consultancy and public service.

2. To promote innovative and original thinking in the minds of young engineers
to face the future challenges.

- /




Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

Table of Content
S.No Content Page No
1 Programme Educational Outcomes (PEOs) 3
2 Programme Specific Objectives (PSOs) 3
3 Programme Outcomes (POs) 4
4 Mapping with PO Vs PEO, PSO 5
5 Summary of Credit Distribution 6
6 [ - VIII Semester Curriculum 7
7 List of Humanities and Social Sciences Including Management 11
(HSSM) Courses

8 List of Basic Science Courses 11
9 List of Engineering Science Courses 11
10 List of Employability Enhancement Course 12
11 List of Professional Electives Courses 12
12 List of Open Electives Courses 13
13 First Semester Syllabus 14
14 Second Semester Syllabus 48
15 Third Semester Syllabus 83
16 Fourth Semester Syllabus 114
17 Fifth Semester Syllabus 156
18 Sixth Semester Syllabus 181
19 Seventh Semester Syllabus 196
20 Eight Semester Syllabus 207




Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

Programme Educational Outcomes (PEOs)

PEO 1 Engineering basics: To communicate deep knowledge on basic sciences
and applications of basic sciences in engineering.

PEO 2 Career Development: To assimilate the knowledge on basic sciences and
engineering concepts to address industrial, social and environmental
issues and to innovate technologies for betterment.

PEO 3 Leadership responsibilities: To develop interpersonal skills to
strengthen team  work, leadership quality and to promote awareness
about continual learning not limited to higher studies.

PEO 4 Professional qualification: To boost professionalism in problem solving

through moral and professional ethics shouldering social task.

Programme Specific Objectives (PSOs)
PSO1 Investigate, Analyze, Plan and Design the problems in multivarious
domains of civil engineering.

PSO 2 Work with ethical principles and sound managerial skills in the promotion

of civil engineering infrastructure keeping in mind, health, safety and

sustainability of the society.

Programme Outcomes (POs)

Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering

fundamentals, and an engineering specialization to the solution of complex engineering

problems.

2. 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.

3. 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.

4. 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.
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5. 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.

6. 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.

7. 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.

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

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

10. 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.

11. 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.

12. 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.

Mapping with PO Vs PEO, PSO

PO PEO1 PEO2 PEO3 PEO4 PEOS5 PSO1 PS02
1 3 3

2 2 3

3 3 3 2

4 2 3 3
5 3 2

6 1 2

7 3 2
8 3 1 3
9 2 3

10 3 3

11 3 2
12 2 3 3
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FRANCIS XAVIER ENGINEERING COLLEGE
B.E. - CIVIL ENGINEERING
REGULATIONS 2021

Choice Based Credit System and Outcome Based Education

SUMMARY OF CREDIT DISTRIBUTION

SNo | Category Credits Per Semester Tota.\l Credits in
| o |m | w | v | ovi|vn|vm| Credts %

1 HSSM 3 2 1 4 3 13 7.8

2 BS 12 | 4 4 20 12.04

3 ES 3 16 6 25 15.06

4 PC 11 20 17 9 3 60 36.14

5 PE 3 9 6 18 10.84

6 OE 3 3 6 12 7.22

7 EEC 1 1 1 2 3 10 18 10.84
Total 18 | 22 | 23 | 25 | 24 | 23 | 21 | 10 166 100

Minimum Number of Credits to be acquired: 166

HSSM - Humanities and Social Sciences including Management

BS - Basic Science

ES - Engineering Sciences

PC - Professional Core

PE - Professional Elective

OE - Open Elective / Programme Specific Elective for Expandable Scope

EEC - Employability Enhancement Course
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FRANCIS XAVIER ENGINEERING COLLEGE
B.E. - CIVIL ENGINEERING
REGULATIONS 2021
Choice Based Credit System and Outcome Based Education

I-VIII Semester Curriculum and Syllabi

SEMESTER 1
S.No Course Course Name Categor Contact L P | C
' Code 8OTY | periods
Theory Courses
1 21MA1201 | Matrices and Advanced Calculus BS 4 3 0 4
2 21PH1302 | Engineering Physics BS 3 3 0 3
3 21CY1401 | Engineering Chemistry BS 3 3 0 3
Theory cum Practical Course
1 | 21ns1101 | Enslish for Professional HSSM 4 2 2 | 3
Communication
2 21CS1514 | C Programming ES 5 1 4 3
Practical Courses
1 21PY1311 | Physics and Chemistry Lab BS 4 0 4 2
Total 23 12 10 | 18
SEMESTER 11
S.No Course Course Name Categor Contact L P C
) Code EOTY | periods
Theory Courses
1 | 21Hs2101 | English — for Technical | yoqyy 2 2 0 2
Communication
Partial Differential Equation and
2 21MA2201 Application of Fourier Series BS 4 3 0 4
3 21EE2503 Fundam§ntals .of E}lectr1cal and ES 3 3 0 3
Electronics Engineering
4 21CE2501 | Mechanics for Civil Engineering ES 4 3 0 4
Theory cum Practical Course
1 21ME1513 Compl.lter Aided Engineering ES 6 9 4 4
Graphics
2 21CS2512 | Python Programming ES 5 1 4 3
Practical Courses
1 21GE1512 | Engineering Workshop ES 4 0 4 2
Total 28 14 12 | 22
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SEMESTER III
S.No Course Course Name Category [Contact | L | T | P C
Code Periods
Theory Courses
1 | 21HS1103 | &G oy / Tamil Heritage HSSM 2 0] 0|1
1 21MA3201 | Probability & Statistical Analysis BS 4 3 1110 4
2 21CE3601 Construction material, techniques
and practices pC 3 31010 3
3 | 21CE3602 | Surveying PC 3 3 10| 0 3
4 | 21CE3603 | Engineering Geology PC 3 3 ol o 3
Theory cum practical
1 | 21CE3501 | Strength of Materials I ES 5 3 10/ 2 4
Practical Courses
1 | 21CE3611 | Surveying Laboratory PC 4 0 |0]| 4| 2
2 | 21CE3511 Computer Aided Building Drawing ES 4 o lol a )
Laboratory
Employability Enhancement Course
3 | 21PT3902 Verbal Ability EEC 2 0 ol 2 1
Total | 28 17 | 1|12 | 23
SEMESTER IV
Course Contact
S.No Code Course Name Category Periods L |[T| P C
Theory Courses
| A0 smpen apmpspruen Technology | ooy 2 2 ol o] 1
in Tamil Culture
2 | 21HS3101 | Ethical and Moral Values HSSM 3 3 /003
3 21CE4601 Concrete Technology PC 3 3 ol o 3
4 21CE4602 | Fluid .Mechanlcs and Hydraulic PC 3 3 1ol o 3
Machines
5 21CE4603 Strength of Materials II PC 3 3 ol o 3
6 | 21CE4604 | Soil Mechanics PC 3 3 101 0 3
Theory cum practical
1 21CE4605 Highway Engineering PC 5 3 0ol 2 4
Practical Courses
1 21CE4611 Hydraulic Engineering Laboratory PC 4 4 2
2 | 21CE4612 | Construction Materials Laboratory PC 4 4
Employability Enhancement Course
1 |21MA4001 | Aptitudel EEC 2 0 |[0] 2 1

Mandatory Courses
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1 21GE2M0?2 EnV}ronrr.lental and Sustainable MC 2 2 ol o 0
Engineering
Total 32 22 | 0|12 | 25
SEMESTER V
S.No Course Course Name Category (Contact| L [T | P C
Code Periods
Theory Courses
1 21CE5601 Structural Analysis -1 PC 3 3 0ol 0 3
2 | 21CE5602 | Design of Reinforced Concrete pC 3 3 1ol o 4
Elements
21CE5603 Foundation Engineering PC 3 3 0ol 0 3
4 | 21CE5604 Wat.er Supply and Wastewater pC 3 3 ol o 3
Engineering
5 Professional Elective I PE 3 3 /0] 0 3
6 Open Elective | OE 3 3 /0] 01 3
Practical Courses
1 | 21CE5611 Wat'er an.d Waste Water pC 4 0o lol 4 2
Engineering Laboratory
2 | 21CE5612 | Soil Mechanics Laboratory PC 4 0o |lol 4 2
Employability Enhancement Course
1 21PT5901 Reasoning EEC 2 0 2 1
Total | 28 18 |0 | 10 | 24
SEMESTER VI
S.No Course Course Name Category | Contact | L ([T | P C
Code Periods
Theory Courses
1 | 21CE6601 | Design of Steel Structures PC 4 3 111] 0 4
2 | 21CE6602 | Structural Analysis-II PC 3 3 0| 0 3
3 Professional Elective II PE 3 3100 3
4 Professional Elective III PE 3 3 /0|0 3
5 Professional Elective IV PE 3 3 /10| 0 3
6 Open Elective II OE 3 3 /0] 0 3
Practical Courses
1 | 21CE6611 | Structural Analysis and Design pC 4 0o lol 4 2
laboratory
Employability Enhancement Course
1 |21CE6912 | Survey camp* EEC 4 1
2 | 21MA6001 | Aptitude II EEC 2 1
* Two weeks during FIFTH semester vacation
Total 29 18 |1 | 8 | 23
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SEMESTER VII
S.No Course Course Name Category |Contact | L | T | P C
Code Periods
Theory Courses
1 | 21GE7101 | Total Quality Management HSSM 3 3 10] 0 3
2 | 21CE7701 | Estimation and cost analysis PC 3 3 (0|0 3
3 Professional Elective V PE 3 3 /0|0 3
4 Professional Elective VI PE 3 3 /0|0 3
5 Open Elective III OE 3 3 10|60 3
6 Open Elective IV OE 3 3 /0|0 3
Practical Courses
1 | 21CE7911 | Innovative Design Project EEC 4 0 3
Total | 22 18 |0 6 |21
SEMESTER VIII
S.No Course Course Name Category | Contact |[L| T P C
Code Periods
1| 21CE8911 | Project Work- EEC 20 20 | 10
Total| 20 (0| 0 | 20 | 10

Minimum Number of Credits to be Acquired: 166 (Regular) / 126 (Lateral)
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List of Humanities and Social Sciences Including Management (HSSM) Courses

S.No Course Course Name Category |Contact | L | T | P | C
Code Periods
Theory Courses
1 21HS2101 English fc_)r T.echmcal HSSM ) > 1ol o2
Communication
2 | 21HS1103 | PG WY / Tamil Heritage HSSM 3 2 0|0
3 21HS3101 | Ethical and Moral Reasoning HSSM 3 31010
4 21HS1104 | gimp@n QB MBI LD / HSSM ) 1 lol ol
Technology in Tamil Culture
5 21GE7101 | Total Quality Management HSSM 3 3 10|03
Theory cum Practical Courses
4 21HS1101 English f(?r Professmnal HSSM 4 ? ol 113
Communication
List of Basic Science Courses
S.No Course Course Name Category |Contact| L |T| P | C
Code Periods
Theory Courses
1 21MA1201 | Matrices and Advance Calculus BS 4 3 1104
2 21PH1302 | Engineering Physics BS 3 3 10l 0|3
3 21CY1401 | Engineering Chemistry BS 3 3 10l 0|3
4 21MA2201 Partllal D.1fferent1a1 ].Equatlc.)n and BS 4 3 11 0|4
Application of Fourier Series
5 21MA3201 | Probability & Statistics BS 4 3 1 0 | 4
Practical Courses
1 21PY1311 | Physics and Chemistry Lab BS 4 0O [0 4 |2
List of Engineering Science Courses
S.No Course Course Name Category [ Contact | L | T | P C
Code Periods
Theory Courses
1 21EC1503 Fundamgntals .of Electrlcal and ES 3 3 1ol o 3
Electronics Engineering
2 21CE2501 | Mechanics for Civil Engineering ES 4 3 111 0 4
Theory cum Practical Courses
1 | 21CS1514 | C Programming ES 3 1 o] 2 3
2 21ME1513 Compl_lter Aided Engineering ES 4 3 111 o 4
Graphics
3 | 21CS2512 | Python Programming ES 4 1 lo| 2 | 3
4 | 21CE3501 | Strength of Materials I ES 5 3 10| 2 4

Practical Courses

10
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1 | 21GE1512 | Engineering Workshop ES 4 0o |lo| 4 2
> | 21CE4613 Computer Aided Building Drawing ES 4 1 1ol a 9
Laboratory
List of Employability Enhancement Course
S.No Course Course Name Category |Contact | L | T | P C
Code Periods
Practical Courses
1 | 21PT3902 | Verbal Ability EEC 2 0 0] 2 1
2 | 21MA4001 | Aptitude I EEC 2 0 0] 2 1
3 21GE5901 | Reasoning EEC 2 0 0| 2 1
4 | 21MA6001 | Aptitude II EEC 2 0 0] 2 1
5 | 21CE6912 | Survey camp EEC 4 0 0] 2 1
6 | 21CE7912 | Innovative Design Project EEC 4 0 0| 6 3
7 21CE8911 | Project Work EEC 20 0 | 0] 20|10
List of Professional Electives Courses
S.No Course Course Name Semester | L | T| P| C Stream/
Code Domain
Professional Elective I
1 21CE5701 | Geographic Information System 5 3 10| 0| 3| Geo informatics
2 21CE5702 | Pavement Design 5 3 10| 0] 3| Transportation
3 21CE5703 Constru'ctlon Planning and 5 310|0|3| Construction
Scheduling
4 21CE5704 Disaster Preparedness and Planning 5 3 10lol3 S.afety.
Engineering
5 21CE5705 Non Destructive Testing of Materials 5 31o0lol3 Construclztlon
Material
6 21CES706 Hyd'rolog.y and irrigation 5 31o0lol3 Water
Engineering resources
Professional Elective II
1 21CE6701 | Municipal Solid Waste Management 6 310103 Env1rpnm§ntal
Engineering
2 21CE6702 | Remote Sensing 6 3 10| 0| 3| Geoinformatics
3 21CE6703 | Construction Management 6 3 10| 0| 3| Construction
4 | 21CE6704 | Traffic Engineering 6 3 | 0| 0| 3| Transportation
5 21CE6705 | Safety in Construction 6 310{0f3| Construction
6 Water Resources Systems Water
21CE6706 | Engineering 6 310103 resources
Professional Elective III
1 21CE6707 | Railways, Airport and Harbour 3 |0 |0 |3 | Transportation
Engineering 6
2 21CE6708 | Geoinformatics Applications for Civil 3 (010 (3 . .
Enoi 6 Geo informatics
ngineers

11
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3 21CE6709 | Industrial Wastes Treatment and 3 |0 |0 |3 | Environmental
Disposal 6 Engineering
4 21CE6710 | Air Pollution Management 6 3 |0 |0 |3 | Environmental
Engineering
5 21CE6711 | Housing Planning and Management 6 3 10 |0 |3 | Management
6 21CE6712 | Human Rights 6 00|33 Sociology
Professional Elective IV
1 | 21CE6713 | Ground Water Engineering 6 310103 Water
resources
2 | 21CE6714 | Ground Improvement Techniques 6 3 [0|0|3 | Geotechnical
3 | 21CE6715 | Corrosion and its Control 6 3 10 |0 |3 | Environmental
Engineering
4 | 21CE6716 | Design of Brick Masonry Structures 6 310103 Structural
21CE6717 | Geo-Environmental Engineering 6 3 |0 |0 {3 | Environmental
Engineering
6 | 21CE6718 | Transport Planning and 3 101013 Transport
Management 6
Professional Elective V
1 | 21CE7701 | Interior Decoration 7 0 | 0|3|3] Architecture
2 | 21CE7702 | Prestressed concrete structures 7 00|33 Structural
3 | 21CE7703 | Structural Health Monitoring 7 0033 Structural
4 | 21CE7704 | Introduction to Soil Dynamics and 7 0 | 0]3]|3] Geotechnical
Machine Foundations
5 | 21CE7705 | Prefabricated Structures 7 3 10 103 Structural
6 | 21CE7706 | Entrepreneurship Development 7 3 |0 |0 (3 | Entrepreneurship
Professional Elective VI
1 | 21CE7707 | Economics and Business Finance for 7 3 10 |03 Business
Civil Engineers Management
2 | 21CE7708 | Repair and Rehabilitation of 7 3 10 |03 Structural
Structures
3 | 21CE7709 | Structural Dynamics and Earthquake 7 3 10 |03 Structural
Engineering
4 | 21CE7710 | Intellectual Property Rights 7 3 |0 |0 3| Management
5 | 21CE7711 | Architecture and Town Planning 7 3 |0 |0 |3 | Architecture
6 | 21CE7712 | Environmental Impact Assessment 7 3 |0 |0 (3 | Environmental

12
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List of Open Electives Courses
(Offered to Other Branches)

S.No Course Course Name Sem L | T|P | C Offered
Code By
Open Elective I
1 Fundamentals of CIVIL Engineering 5 CIVIL
21CE5801 (Except EEE) 3 0 0 |3
2 | 21CE5802 | Elements of environmental 5 3 0 0 |3 CIVIL
Engineering
3 | 21CE5803 | Geo-technical Engineering 5 3 0 0 |3 CIVIL
4 | 21CE5804 Building Services 5 3 0 0 |3 CIVIL
5 | 21CE5805 | Elements of Transportation 5 310l 03] CVIL
Engineering
Open Elective 11
1 | 21CE6801 | Remote sensing & GIS 6 3 0 0 |3 CIVIL
2 | 21CE6802 | Construction Materials 6 3 0 0 |3 CIVIL
3 | 21CE6803 | water Resources Conservation 6 3 0 0 |3 CIVIL
4 | 21CE6804 | waste Management 6 3 0 0 |3 CIVIL
5 | 21CE6805 | systainable Construction Methods 6 3 0 0 |3 CIVIL
Open Elective III
1 | 21CE7701 | Building Planning and 7 3 0 0 |3 CIVIL
Construction
2 | 21CE7702 | Environmental and Social Impact 7 3 0 0 |3 CIVIL
Assessment
3 | 21CE7703 Energy Conservation in Building 7 3 0 0 |3 CIVIL
4 | 21CE7804 | waste Water Treatment 7 3 0 0 |3 CIVIL
5 | 21CE7805 | Green Building design 7 3 0 0 |3 CIVIL
Open Elective IV
1 | 21CE7806 Intelligent Transportation Systems 8 3 0 0 |3 CIVIL
2 | 21CE7807 Concept of Architectural design 8 3 0 0 |3 CIVIL
3 | 21CE7808 | Air Pollution and Control 8 3 0 0 |3 CIVIL
Engineering
4 | 21CE7809 | Testing of Materials 8 310/ 0|3 CVIL
5 21CE7810 | Disaster management 8 3 0 0 |3 CIVIL

13
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SEMESTER 1
S.No Course Course Name Categor Contact L |[T| P C
) Code EOTY | periods
Theory Courses
1 21MA1201 | Matrices and Advanced Calculus BS 4 3 110 4
2 21PH1302 | Engineering Physics BS 3 3 10| 0 3
3 21CY1401 | Engineering Chemistry BS 3 3 0| 0 3
Theory cum Practical Courses
1 | 21Hs1101 | Enslish for Professional HSSM 3 10| 2]3
Communication
2 21CS1514 | C Programming ES 3 2 |01 3
Practical Courses
1 21PY1311 | Physics and Chemistry Lab BS 4 0 [0 4 | 2
Total 23 12 (1|10 | 18
L | T
21MA1201 MATRICES AND ADVANCED CALCULUS
1
Preamble:

The course consists of topics in Matrices, Differential calculus, Integral calculus, Differential
Equations and Vector calculus with applications to various engineering problems. This course will
cover the following main topics: Cayley Hamilton Theorem, Linear differential equations of second
order with constant coefficients, Methods of Variation parameter, Taylor’s expansion of two
variables, Maxima and Minima for two variables, Area and Volume in a multiple integrals, Green’s
theorem and Gauss divergence theorem.

Prerequisites for the course:

Students should have basic knowledge about matrices, differentiation and integration

Objectives

1. To apply advanced matrix knowledge to Engineering problems
To familiarize with the applications of differential equations.
To familiarize with the functions of several variables

To have Knowledge in Multiple integrals

To improve their ability in Vector calculus.

AR

UNIT I MATRICES 9+3

Matrices - Characteristic equation - Eigen values and Eigen vectors of a symmetric and non
symmetric matrix - Properties of Eigen values and Eigen vector - Cayley - Hamilton theorem and its
applications

SUGGESTED EVALUATION METHODS:
e Tutorial Problems on Eigen values , Eigen Vectors and Cayley Hamilton Theorem and Add
MATLAB and for application Add Power method to find Eigen value & Eigen vector

UNIT 11 ORDINARY DIFFERENTIAL EQUATIONS 9+3

14
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Differential Equations - Complementary Function - Particular Integral - Linear equations of second
order with constant coefficients of types exponential, trigonometry, polynomial and its combination
forms - Methods of Variation of parameter - Engineering Applications.

SUGGESTED EVALUATION METHODS:
e Tutorial Problems on Linear differential equations of different types and Method of Variation
parameters.

UNIT III FUNCTIONS OF SEVERAL VARIABLES ‘ 9+3

Function of two variables - Partial derivatives - Taylor’s expansion for two variables - Maxima and
Minima for two variables - Jacobians of two and three variables - Euler’s theorem for homogeneous
function.

SUGGESTED EVALUATION METHODS:
e Tutorial Problems on Taylor’s series, Jacobians, Maxima and Minima for two variables

UNIT IV MULTIPLE INTEGRALS 9+3

Definite Integrals - Properties of definite integrals - Double integration in Cartesian coordinates -
Area as a double integral in Cartesian coordinates - Triple integration in Cartesian coordinates -
Volume as a Triple Integral

SUGGESTED EVALUATION METHODS:
e Tutorial Problems on Area, Triple integration and Volume

UNITV VECTOR CALCULUS 9+3

Vector dot product and Vector cross product - Gradient, divergence, curl - Solenoidal and
irrotational fields -Unit normal vector - Angle between two surfaces - Directional derivatives -
Green'’s theorem, Gauss divergence theorem (without proof) - Engineering Applications.

SUGGESTED EVALUATION METHODS:
e Tutorial Problems on Angle between two surfaces, Green’s theorem, Gauss divergence

theorem.
Total Periods 45 + 15 =60
Periods
Suggestive Assessment Methods
End Semester
Continuous Assessment Test Formative Assessment Test Exams
20 Marks 20 Marks
( ) ( ) (60 Marks)
1.Assignment 1. Descriptive
1. Descriptive Questions g . . P
2. Online Quizzes Questions

Outcomes

Upon completion of the course, the students will be able to:
CO1: Find the eigen values, eigen vectors, inverse and the positive powers of a square matrix

(Apply)

(Apply)
CO3: Find the maxima and minima for a given function with several variables, through by finding
stationary points

CO2: Identify the suitable method to solve second and higher order differential equations

(Apply)
CO4: Compute area and volume using double and triple integration. (Apply)

15
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CO5: Apply the concepts of Differentiation and Integration to Vectors.

(Apply)

Text Books

1. B.S. Grewal, “ Higher Engineering Mathematics”, 434 edition, 2017.
2. James Stewart, Calculus - Early Transcendals, 8th Edition, 2016.

Reference Books

Lucknow)

1. A Textbook of Engineering Mathematics(Dr. A.P.J. Abdul Kalam Technical University,

(For. Gautam Bhudh technical Universities ,Lucknow) January 2020

2. K. Ganesan, Sundarammal Kesavan, K. S. Ganapathy Subramanian & V. Srinivasan, “Calculus
and Solid Geometry”, Revised Edition, 2017

Web Resources

1. Eigen values and eigen vectors - https://youtu.be/h5urBuE4Xh

Cayley Hamilton theorem -https://voutu.be/WROFJ15hk00
. ODE - https://youtu.be/Im242eBgaxw

2
3. Functions of several variables -https://voutu.be/PA82F91elvs
4. Integration - https://youtu.be/bVui07yHjzE,

Multiple integrals -https://youtu.be/3BbrC9]cjOU

Volume as Triple integral - https://voutu.be/w KiHgultbM
5. Vector calculus - https://youtu.be/v3ZC4Mo1fS0i
Gauss divergence theorem https://youtu.be/U9LDcmKUGSO

CO Vs PO Mapping and CO Vs PSO Mapping:

polpo(rPo[Po[POo| PO PO PO PO PO1]|PO1]POL]PSO | PSO | PSO

ol 1|2 |3 |a4|5|6]| 7|89 0 1 2 2

1] 3| 2111 1 | 1 1

21 3 [ 21111 1| 1 1

3321111 1| 1 1

a|l 3| 21111 1| 1 1

s 3 2111 1| 1 1

BLOOOMS LEVEL ASSESSMENT PATTERN
BLOOM'S CATEGORY ASSESSMENT TESTS El;l(l; SEM:ST(;ER

CAT-1 | CAT-2 | FAT-1 |FAT-2| EXAMINATION

REMEMBER 10 10 5 5 10
UNDERSTAND 30 30 10 10 30
APPLY 60 60 10 10 60
ANALYZE 0 0 0 0 0
EVALUATE 0 0 0 0 0
CREATE 0 0 0 0 0

16
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COURSE LEVEL ASSESSMENT QUESTIONS
COURSE OUTCOME 1 (CO 1) : (Apply)

re -2 27
1) Compute the eigen values and eigen vectors for the Symmetric matrix A = I -2 3 -1 I
|2 -1 3|
-1 47
2) Find A1 and A* using Cayley Hamilton Theorem for the matrix A=I 3 2 -1 I .
|2 1 -1

COURSE OUTCOME 2 (CO 2) : (Apply)

a. Solve (D> —D+ 1)y =sin2x +e™**

b. Solve (D? +a?)y =tanax by using method of variation of parameters.

COURSE OUTCOME 3(CO 3) : (Apply)
1. Find the extreme values of the function f(x,y)=x3+ y3 - 12x -3y +20.

2. Calculate the maxima and minima of the function f(x,y) = x3y? (1-x-y).

COURSE OUTCOME 4(CO 4) : (Apply)

. . x2  y?
1)Find the area of the ellipse — + Pl 1.

a?

2) Find foa fob foc xyz dz dy dx

COURSE OUTCOME 5(CO 5) : (Apply)
1. Find the directional derivative of B = xy? + yz3at the point (2,-1,1) in the direction of 7 +

2] + 2k.
2. Using Green’s theorem, find [ (x? —y?)dx + 2xydy where C is the boundary of the
rectangle in the XOY-plane bounded by the linesx =0,x =a,y =0,y =b.

3. Verify Gauss divergence theorem for F = 4xzi — y2] + yzk over the cube bounded by

x=0x=1,y=0,y=1,z=0andz = 1.

17
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ENGINEERING PHYSICS L |T| P |C
21PH1302

(COMMON TO CIVIL & MECH) 3 /0 0 |3

Preamble

This course aims in imparting the fundamental connection of physics and engineering with
machines and materials by incorporating the basic concepts & principles of physics to
encompass the application in engineering.

Prerequisites for the course

Students should have Basic theoretical concepts of Physics in XI and XII

Objectives

. To enable the students to gain knowledge on properties of matter.

. To inculcate knowledge on heat transfer.

. To study the basics of acoustics and ultrasonics.

. To understand the crystal parameters and to classify the type of the defect present in the
crystal.

5. To explore the wide advancement in engineering materials by motivating the applications of

quantum mechanics.

BRwW N

UNIT I PROPERTIES OF MATTER 9

Elasticity - Poisson’s ratio and relationship between moduli (qualitative) - Stress-strain
diagram - Factors affecting elasticity - Torsion pendulum -Determination of rigidity modulus-
Moment of inertia of a body (regular)- Bending of beams - Bending moment - Cantilever -
Theory and experiment of Young’s modulus determination - Uniform and non-uniform bending
- [ shaped girders.

UNIT I THERMAL PHYSICS 9

Transfer of heat energy - thermal expansion of solids and liquids - expansion joints - bimetallic
strips - thermal conduction, convection and radiation - heat conductions in solids — thermal
conductivity - Lee’s disc method: theory and experiment - thermal insulation - applications:
heat exchangers, refrigerators, ovens and solar water heaters.

UNIT III ACOUSTICS AND ULTRASONICS 9

Classification of Sound- decibel- Weber-Fechner law -Absorption Coefficient and its
determination-Sound absorbing materials -factors affecting acoustics of buildings and their
remedies. Production of ultrasonics by magnetostriction and piezoelectric methods -
Engineering applications of Ultrasonics -Non-destructive testing- Pulse echo technique.

UNIT IV SOLID STATE PHYSICS 9
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Single crystalline, polycrystalline and amorphous materials - single crystals: unit cell, crystal
systems, Bravais lattices, coordination number and packing factor for SC, BCC, FCC, HCP -
Crystal imperfections: point defects, line defects — Burger vectors. Applications: Powder X-ray
diffraction

UNITV ADVANCED ENGINEERING MATERIALS 9

Metallic glasses: Types, Glass forming ability of alloys, melt spinning process and applications
Shape memory alloys (SMA): Phase, shape memory effect, pseudo elastic effect NiTi alloy,
application, Nanomaterials: Preparation (bottom up and top down approaches) -Pulsed Laser
Method- Ball Milling Method - properties and applications.

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Test Formative Assessment Test End Semester Exams
(20 Marks) (20 Marks) (60 Marks)

1. Assignment
2. Online Quizzes Descriptive

3. Problem-Solving Activities

Descriptive

Outcomes

Upon completion of the course, the students will be able to:

Recognize the concept of elasticity, stress, strain and bending moments as well ag

1
co Uniform and non-uniform bending in beams. (Understand)

CO2 |Apply the thermal applications to various home appliances. (Apply)

Understand the characteristics of Music and Noise, Noise pollution and its control
CO3 |using the basic concepts of acoustics, know the principle and properties of ultrasonics
using different testing methods. (Understand)

CO 4 |Demonstrate an understanding of several key areas of Crystal Physics. (Understand)

Identify different types of material processing techniques for advanced materials.

Cco5
(Understand)

Text Books

1. Dr.P.Mani, Dhanam Publication “Engineering Physics-1", Dhanam Publications, 2018.
2. Bhattacharya, D.K. & Poonam, T. “Engineering Physics”. Oxford University Press, 2015.
Reference Books

Pandey, B.K. & Chaturvedi, S. —Engineering Physics.Cengage Learning India2018
Raghavan, V. “Materials Science and Engineering: A First course”. PHI Learning, 2015.
Sankar, B.N,, Pillai.S.0., Engineering Physics I, New Age International (P) Ltd., 2015.

D. Halliday, R. Resnick and ]. Walker. Principles of Physics, Wiley (Indian Edition), 2015.

s w e
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5.

Guozhong Cao, Nanostructures and Nanomaterials, Imperial College Press, 2004.

McGraw-Hill (Indian Edition), 2017.

6. Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern Physics,

v N e

Web Resources

https://archive.nptel.ac.in/courses/122/107/122107035/

https://archive.nptel.ac.in/courses/115/105/115105099/

Unit LILIV -https://www.brainkart.com/subject/Engineering-Physics 263/

Unit III- https://www.tce.edu/sites/default/files/PDF/RV3-ACOUSTICS-ULTRASONICS.pdf

UnitV-https:
Glasses 6815/

www.brainkart.com/article/Advanced-Engineering-Materials-Metallic-

CO Vs PO Mapping and CO Vs PSO Mapping

PO PO PO | PSO | PSO
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 1 2
10 11 12
1 3 2 1 1 1 1
2 3 2 1 1 1 1
3 3 2 1 1 1 1
4 3 2 1 1 1
5 3 2 1 1 1
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CATEGORY CAT1 CAT 2 FAT 1 FAT 2 END SEM EXAM
REMEMBER 10 10 10 10 10
UNDERSTAND 50 50 20 20 40
APPLY 40 40 20 20 50
ANALYZE 0 0 0 0 0
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EVALUATE 0 0 0 0 0
CREATE 0 0 0 0 0
100 100 50 50 100

COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1: Recognize the concept of elasticity, stress, strain and bending moments

as well as Uniform and non-uniform bending in beams. (Understand)

1. A Scale is under depression at the free end of a cantilever due to load. Describe an
experiment to determine the young’s modulus of the cantilever using this expression.

2. Give the theory of torsion pendulum and describe a method to find the moment of inertia
of an irregular body.

3. How will you determine the young’s modulus of material of a bar by non-uniform Bending
method? Explain briefly the theory behind the determination of young’s modulus.

COURSE OUTCOME 2: Apply the thermal applications to various home appliances. (Apply)

1. Can heat exchange through a medium, explain their detailed overview depending on the
medium. .

2. Imagine a quantity of heat flowing through a metal slab whose faces are kept at two
different temperatures. Determine the thermal conductivity of a bad conductor.

3. The total area of a glass window pane is 0.8 m2. Calculate how much heat is conducted per
hour through the glass window pane if the thickness of glass is 3 mm. The temperature of
the inside surface is 25 °C and outside surface is 4 °C. The thermal conductivity of glass is
1.1 Wm-1K-1

COURSE OUTCOME 3: Understand the characteristics of Music and Noise, Noise pollution and
its control using the basic concepts of acoustics and know the principle and properties of

ultrasonics using different testing methods. (Understand)

1. With the help of a neat sketch the construction and production of ultrasonic waves
using piezoelectric oscillator.
2. Explain the process of non-destructive testing of materials using ultrasonic waves by

pulse echo overlap method.
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3. Exemplify the increase in the acoustic intensity level when the sound intensity is
doubled
COURSE OUTCOME 4: Demonstrate an understanding of several key areas of crystal physics
(Understand)

1. Estimate the atomic packing factor for SC, BCC & FCC structures.
2. Classify the types of the defects present in the crystal.
COURSE OUTCOME 5: Identify different types of material processing techniques for advanced

materials. (Understand)

1. Explain the preparation, types, properties and application of metallic glasses.
2. Describe the properties and applications of shape memory alloys.
3. Discuss briefly about the working of pulsed laser method used for nanoparticle

deposition.
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21CY1401 ENGINEERING CHEMISTRY

Preamble

To enable the students to acquire knowledge in the concepts of chemistry for engineering
applications and to familiarize the students with different application oriented topics like
electrochemistry, corrosion prevention methods, significance of alloys, benefits of renewable
energy sources, engineering materials, desalination etc., which enable them to develop abilities
and skills that are relevant to the study and practice of engineering chemistry.

Prerequisites for the course

Basic theoretical concepts of Chemistry in higher secondary level.

Objectives

1. To inculcate sound understanding of water quality parameters and water treatment
techniques.

2. To make the students familiar with the principles of electrochemistry and corrosion.

3. To develop an understanding of the basic concepts of phase rule and its applications to
single and two component systems and appreciate the purpose and significance of alloys.

4. To have a thorough understanding on the principles and generation of energy in
batteries, nuclear reactors, solar cells, windmills, fuel cells and supercapacitors .

5. To make the students learn the basics of polymer chemistry, composites and
nanomaterials.

UNIT I WATER AND ITS TREATMENT 9

Hardness of water — Types — Expression of hardness - Units - Estimation of hardness of water
by EDTA —-Municipal water treatment- Boiler troubles (scale and sludge) - Treatment of boiler
feed water - Internal treatment (phosphate and calgon conditioning)-External treatment - lon
exchange process- Desalination of brackish water - Reverse Osmosis.

UNIT II ELECTROCHEMISTRY AND CORROSION 9

Electrodes- types, Cells- types, Construction (Daniel cell) - Electrode potential- Photo
electrochemical cell-working and applications - Nernst equation and its applications- Emf
series & its applications.

Corrosion- Causes- Types- Chemical, Electrochemical corrosion (galvanic, differential aeration),
Corrosion control - Material selection and design aspects - Electrochemical protection -
Sacrificial Anode cathodic Protection method.

UNIT III PHASE RULE AND ALLOYS 9

Phase rule: Introduction, definition of terms with examples, One component system -Water
system - Reduced Phase rule - Two component systems - Lead-Silver system - Pattinson’s
process.
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Alloys: Introduction- Properties of alloys- Significance of alloying, Nichrome and Stainless steel
(18/8) - Heat treatment of steel.

UNIT IV ENERGY SOURCES AND STORAGE DEVICES 9

Nuclear fission - Nuclear fusion - Differences between nuclear fission and fusion - Nuclear chain
reactions - Nuclear energy - Light Water Nuclear Power Plant - Solar energy conversion - Solar
cells - Wind energy.

Batteries & Fuel cells: Types of batteries - Primary battery (dry cell) Secondary battery (lead
acid battery, lithium-ion-battery) Lithium ion battery - Electric Vehicles - working principles
,Fuel cells - H2-02 fuel cell and microbial fuel cell; Supercapacitors: Storage principle, types and
examples.

UNITV ENGINEERING MATERIALS 9

Polymers: Classification of Polymers - Preparation, properties and uses of Teflon and Nylon 6,6-
Benefits and Applications. Composites: Introduction: Definition & Need for composites;
Properties and applications of Polymer matrix composites and hybrid composites.

Nanomaterials: Types of nanomaterials;properties and uses of nanoparticle, nanocluster, nano
rod, nanowire and nanotube. Preparation of nanomaterials: sol-gel, chemical vapour deposition
and electrochemical deposition methods. Applications of nanomaterials in medicine, agriculture,
energy and electronics.

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Formative Assessment Test End Semester Exams
Test (20 Marks) (60 Marks)
(20 Marks)
WRITTEN TEST ASSIGNMENT & ONLINE QUIZZES WRITTEN TEST
Outcomes

Upon completion of the course, the students will be able to:

1 | Infer the quality of water parameters from quality parameter data and propose suitable
methodologies to treat water. (Remember)

2 | Identify and apply the basic principles of electrochemistry and corrosion. (Understand)

3 | Identify suitable alloys for material analysis. (Remember)

4 | Identify different forms of energy resources and apply them in suitable energy sectors.

(Apply)

5 | Recognise and apply basic knowledge on polymers and nanomaterials to futuristic
material fabrication needs. (Understand)

Text Books
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1.

2.

S. S. Dara and S. S. Umare, “A Textbook of Engineering Chemistry”, S. Chand & Company
LTD, New Delhi, 2018
P. C. Jain and Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing Company (P)
LTD, New Delhi, 2018

Reference Books

1.

5.

6.

Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi,
2014.

Prasanta Rath, “Engineering Chemistry”, Cengage Learning India PVT, LTD, Delhi, 2015.

S. S. Dara and S. S. Umare, “A Textbook of Engineering Chemistry”, S. Chand & Company
LTD, New Delhi, 2018.

B. S. Murty, P. Shankar, Baldev Raj, B. B. Rath and James Murday, “Text book of
nanoscience and nanotechnology”, Universities Press-IIM Series in Metallurgy and
Materials Science, 2018.

ShikhaAgarwal, “Engineering Chemistry-Fundamentals and Applications”, Cambridge
University Press, Delhi, Second Edition, 2019.

0.V. Roussak and H.D. Gesser, Applied Chemistry-A Text Book for Engineers and
Technologists, Springer Science Business Media, New York, 2nd Edition, 2013.

Web Resources

1. NPTEL Course
https://www.digimat.in/nptel/courses/video /121106014 /L01.html
2. Mod-06 Lec-36 Fundamentals of Electrochemical Techniques
https://www.youtube.com/watch?v=12ENx YOdNU

CO Vs PO Mapping and CO Vs PSO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO1| PO1 | PO1 ) PSO | PSO
0 1 2 1 2
1 3 2 2 1 1 1 1
2 3 2 2 1 1 1 1
3 3 1 1 1 1 1 1
4 3 2 2 1 1 1 1
5 3 2 2 1 1 1 1
BLOOMS LEVEL ASSESSMENT PATTERN
C,]z#(]});g?)/ng CAT1 CAT 2 FAT 1 FAT 2 EIEQ:BI;IIM
REMEMBER 30 30 10 10 30
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UNDERSTAND 30 30 10 10 30
APPLY 20 20 5 5 20
ANALYZE 20 20 0 0 20
EVALUATE 0 0 0 0 0
CREATE 0 0 0 0 0
100 100 25 25 100

COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1: Students will be able to infer the quality of water parameters from
quality parameter data and propose suitable methodologies to treat water.
(Remember)

1. How is the exhausted resin regenerated in an ion exchanger?
2. Suggest your valuable ideas to protect the boiler from corrosion.

ICOURSE OUTCOME 2: Students will be able to identify and apply the basic principles of
electrochemistry and corrosion. (Understand)

1. Compare the mechanisms involved in electrochemical cells and electrolytic cells.
2. How corrosion is prevented by sacrificial anode cathodic protection methods.

|[COURSE OUTCOME 3: Students will be able to identify suitable alloys for material analysis.
(Remember)

1. Illustrate phase, component and degree of freedom with example
2. Will stainless steel rust? Justify.

[COURSE OUTCOME 4: Students will be able to identify different forms of energy resources
and apply them in suitable energy sectors. (Apply)

1. Isitsafe to utilize wind energy for domestic purposes? How are commercial wind farms
developed and how can I get a wind farm on my property?
2. Critically analyze nuclear power technology in terms of environmental and health safety.

Draw a general layout of the Light water nuclear reactor and explain its components.

[COURSE OUTCOME 5: Students will be able to recognise and apply basic knowledge on
polymers and nonmaterials to futuristic material fabrication needs. (Understand)
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1. What do you feel the repercussions are for extended life through utilization of
nanotechnology?
2. Give an account of the preparation properties and uses of Teflon and nylon 6,6.

21HS1101 ENGLISH FOR PROFESSIONAL COMMUNICATION

Preamble

This course is offered to equip students with the necessary skills to listen, read, write, and speak
so as to comprehend and successfully convey any idea, technical or otherwise, as well as give
them the necessary polish to become persuasive communicators.

Prerequisites for the course

The prerequisite knowledge required to study this Course is the basic knowledge in English
Language.

Objectives

1. To develop listening skills, and enhance the ability of comprehending.

2. To communicate confidently in varied real life situations.

3. To widen the basic reading skills of the first year Engineering and Technology students.
4. To master vocabulary, sentence structure and to write articles.

5. To create emotional awareness.

Modulel | SHARING BASIC INFORMATION 12

Listening - Listening to basic technical concepts, short formal and informal conversations;
Speaking- Formal Self-Introduction - Etiquette - Phrases to be wused highlighting the
characteristics, strengths and weaknesses - Conversation Practice; Reading - short
comprehension passages on fundamental concepts, principles, and ideas that helps to understand
the need of Technology in a rapidly changing global environment; Writing - restructuring
sentences from the jumbled words - creating coherence; Language development - Framing
Yes/No questions, Question tag, Vocabulary development - formation of words- verb - Noun -
Adjectives, Standard Abbreviations related to Engineering.

Evaluation Method
Suggested Activities valuation

i) Listening & Speaking: Submitted Conversation

N Li . . hnical '
i) Listening to Conversations/ technica will be assessed for

concepts from suggested app/prescribed
modules - Submission of 5 Recorded a) Language style as that of the sample audio.
C tions.
onversations b) Pronunciation

c) Intonation
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ii) Introducing oneself to the audience in a ii) Introduction: Submitted Video Recording will
professional way - Video Recording to be be assessed for
submitted.

a) Communication Etiquette
b) Language Style
c) Sentence Construction

iii) Reading 3 Passages on Technology and
answering questions through Google forms.

iv) Rearranging Jumbled words - Exercises

Activities iii to v will be assessed through Google

form tests/ written tests.
v) Teaching of Grammar Contents

Module Il | SHARING TECHNICAL INFORMATION 12

Listening - Listening to technical lectures by native speakers; Speaking - introducing a
device/gadget to the audience - giving importance to its specifications, descriptions, merits and
demerits; Reading - extensive reading - short narratives and news items from newspapers
related to technology; Writing - sentence structure - short passages / reviews on any gadget -
describing an electronic/ mechanical gadget, importance of punctuation, organizing paragraphs;
Language development - framing ‘Wh’ Questions, writing a complete sentence using the
fragments given; Vocabulary development- prefix and suffix.

Suggested Activities Evaluation Method

i) Listening to Technical Lectures - i) Listening skills will be tested through

S ted Youtube ch 1
UBEESIEC TOUUDE channets a) MCQs - Google Forms - 3 Sets

a) Learn Engineering

b) Jared Owen

c) Interesting Engineering
d) Practical Engineering

b) Quiz - Polling - 2 set

ii) Speaking / Submitting video recording /

classroom presentation about an ii)Speaking: Submitted Video
e]ectronic/e]ectrica]/ a mechanical gadget Recording/Presentation during class hours will
giving importance to its specifications, be assessed for

descriptions, merits and demerits. a) Language Style & Fluency

b) Creation of Google Slides / Canva Slides
c) Content delivery

iii) Reading articles from Newspaper/

Google News / Times Now / and other Tech Activities iii to v will be assessed through Google
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News Sites form tests/ written tests.

iv) Writing reviews of a product

v) Teaching of Grammar Contents

Module III | UNDERSTANDING TECHNOLOGY 12

Listening - listening to technical talks on emerging trends and filling in the blanks - cloze test;
Speaking - asking for opinions about technical gadgets - presentation of reviews on
electronic/electrical/mechanical /software products; Reading - Reading Comprehension -
technical passages - Articles from journals; Writing - rearranging jumbled sentences, writing
short essays; Language development - Direct Speech and Indirect Speech - Framing Indirect -
Questions - Prepositions - Articles; Vocabulary development - Select Single Word Substitutes
used in Engineering.

Suggested Activities

Evaluation Method
i) Listening to Technical talks on emerging vatuation Metho

trends - Suggested YouTube channels i) Listening skills will be tested through

a) Bernard Marr a) Cloze Test - 2 Sets
b) Concerning Reality
c) Ideas and Inspiration

ii) Speaking / Submitting video recording /
classroom presentation on giving reviews
about a product.

ii)Speaking: Submitted Video
Recording/Classroom presentation will be
iii) Reading articles -Extracts from reputed assessed for

journals. a) Inquisitiveness

b) Analytical skills

. o ) c) Presentation Skills
iv) Writing essays and rearranging Jumbled

Sentences.
Activities iii to v will be assessed through Google
form tests/ written tests.

v) Teaching of Grammar Contents

Module IV | STATING PROBLEMS AND EXPRESSING SOLUTIONS 12
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Listening- listening to talks relating to technology and noting down the merits and demerits;
Speaking - stating a problem and expressing solutions giving more focus on pronunciation of
words and sentence structure; Reading - comprehending Articles from Magazines - Identify the
problem statement and note down solution statements; Writing - Identifying problems - Writing
problem statement, Analyzing the situation - Gathering information related to the problem
stated - Identifying solution criteria - Choosing the best solution - Implementing a solution -
writing solution content - Measuring solution success - Report preparation - White paper
writing - Release/launch notes; Language development- Tenses; Vocabulary development-
Synonyms, Antonyms, Phrasal Verbs.

Evaluation Method
i) Listening skills will be tested through

a) Note making - 2 Sets

Suggested Activities
i) Listening to talks related to Technology -

Suggested YouTube channels . ) ) ) ]
ii)Speaking: Submitted Video Recording / Classroom

a) Auto Car India Presentation will be assessed for

b) Lesics

c) Student Energy
ii) Speaking / Submitting video recording /
Classroom presentation on Technical issues
faced in a gadget and expressing suitable
solutions.

a) Expression of Innovative Ideas and Solution
b) Sentence Structure

iii) Reading articles -Extracts from reputed
journals and identify problem statements and
solution statements. Activities iii to v will be assessed through Google

iV) Writing _ Identifying problems and giving form tests/ written tests/ written exercises.

solutions

v) Teaching of Grammar Content

ModuleV | EMOTIONAL AWARENESS AND MANAGEMENT 12

Listening - Listening Types - Appreciative listening - Critical Listening - Relationship Listening;
Speaking - presentation on the importance of Emotional Intelligence; Reading- Reading Articles
on High Level Cognition - Cognitive Control - Decision Making - Social Behaviour - Emotion -
Language and Consciousness; Writing - Articulate emotions using the right language - Balance
optimism and pessimism to effectively impact others; Language development - modal verbs;
Vocabulary Development - Fixed and Semi-Fixed Expressions.
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i) Watching videos on types of Listening

ii) Presentation on Emotional Intelligence

iii) Reading Articles on High Level Cognition

iv) Writing - Articulate emotions using the
right language - Balance optimism and
pessimism to effectively impact others

v) Teaching of Grammar Contents

Suggested Activities Evaluation Method

a) Google form test- 2 Sets

a) Emotional awareness
b) Communication Skills

i) Listening skills will be tested through

ii)Speaking: Submitted Video Recording /
Classroom Presentation will be assessed for

Activities iii to v will be assessed through Google
form tests/ written tests/ written exercises.

S.No List of Exercises Cco
1. Conversation Recording using the suggested app co1
2 Self Introduction Video co1
3 Listening Test - Google Form CO2
4. Presentation on the working principle of a gadget co2
5 Listening - Cloze Test co3
6 Reviewing a Product - Video Submission co3
7 Listening and Note Making co4
8. Talk on technical issues in a gadget and express suitable o 4

solutions.
9. Types of Listening - Google Form CO5
10. Presentation on Emotional Intelligence CO5

Total Periods

30 Theory +30 Lab

Laboratory Requirements for a batch of 60 Students

Software: Globarena
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1. Teacher console and 30 systems for students.
2. English Language Lab Software

3. Career Lab Software

Suggestive Assessment Methods:

1) Listening and answering questions - MCQ - Cloze Test - Note Making

2) Speaking - App/Software based testing

3) Reading - analyze the passage given - understand the concept and answer Questions - On-
line Based

4) Written Tests

Lab Components

End Semester Exams
Assessments

Continuous Assessment Test

(30 Marks) (50 Marks)

(20 Marks)

Completion of

_ Written Examination
Suggested Exercises

Written Examination

Outcomes

Upon completion of the course, the students will be able to:

Enumerate basic information using communication etiquette on par with

co1 . . I
international communication standards.

CO 2 Interpret fundamental technical concepts in English language giving importance to
syntax.

CO 3 Evaluate advanced varied technical concepts in the current scenario and emerging
trends to invent new concepts.

CO 4 Write solutions for problems identified using the exact vocabulary and structure

without grammatical errors as expected by the corporate world.

Manage and respond to self, others' emotions using skills of Self Awareness, Self
CO5 Management, Self Motivation, Empathy & Social Relations to be an Emotionally
Intelligent Human Being.

Text Books

1. Butterfield, Jeff. Soft Skills for Every one. Cengage Learning: New Delhi,2017.
2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge
University Press: New Delhi, 2016.

Reference Books

1. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015
2. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges.
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Web Resources

1. Self Introduction: https://voutu.be/0sa53-RYBk4
2. Working Principle of a Gadget:
https: //www.youtube.com/channel /UC6qf8AGVAGixZXWdxapvCqw
3. Product Review: https://voutu.be/ByhA05x7 CWI
4. Times of India: https://timesofindia.indiatimes.com/home /headlines
5. Listening to Technical talks:
Auto Car India https://m.yvoutube.com/user/autocarindial
Lesics : https://www.youtube.com/channel/UCqZQJ]4600a9wIfMPbYc600Q
Student Energy https://www.youtube.com/user/studentenergy?app=desktop
6. Types of Listening https://www.youtube.com/watch?v=22gzvSindTU&t=1s
CO Vs PO Mapping and CO Vs PSO Mapping
o PO | PO| PO|PO|PO|PO|PO|PO]|PO]| PO | PO | PO |PSO|PSO| PS
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 103
1 2 2 1 3 2 2
2 1 1 1 1 2 3 2 2
3 1 1 1 2 1 2 2 2
4 1 1 1 2 2 2 2
5 1 1 2 2 3 2
Assessment Pattern
BLOOM'’S ASSESSMENT TESTS END SEMESTER
CATEGORY EXAMINATION
CAT -1 CAT -2 FAT -1 FAT - 2
REMEMBER 10 10 5 5 10
UNDERSTAND 30 30 10 10 30
APPLY 60 60 10 10 60
ANALYZE 0 0 0 0 0
EVALUATE 0 0 0 0 0
CREATE 0 0 0 0 0
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1
2)

3)
4)
5)
6)
7)
8)

9)

iy
2)

3)
4)
5)
6)
7)
8)
9)

1)

2)
3)
4)
5)

6)
7)
8)
9)

SUGGESTED COURSE LEVEL ASSESSMENT QUESTIONS:

COURSE OUTCOME 1 (CO 1) : Enumerate basic information using communication etiquette on
par with international communication standards.

Listen to the talk on basic technical topics and answer the questions provided.

Introduce yourself in a professional way highlighting Characteristics, Strengths &
Weaknesses.

Converse with your friend on any fundamental concepts in Technology.

Read the given technical passage and answer the questions provided.

Frame Yes/No Questions for the statements given.

Frame Question tags for the statements given.

Rearrange the jumbled words into a meaningful sentence.

Complete the sentence with the Noun form/ Verb Form/ Adjective form (as Directed ) of
the word given.

Give the expansion of the Abbreviations given.

COURSE OUTCOME 2 (CO 2) : Interpret fundamental technical concepts in English language
giving importance to syntax.

Listen to the technical lecture and answer the questions provided.

Introduce a device or a gadget to the class giving importance to its specifications,
description, merits and demerits.

Read the given passage / short narrative / article from a journal or newspaper to the class.
Write your review on any one of the gadgets you are using.

Frame “Wh” Questions for the statements given.

Punctuate the following statement given.

Complete the sentence using the fragments given.

Write a short passage on the given topic.

Fill in the blanks with the suitable prefix or suffix as directed.

COURSE OUTCOME 3 (CO 3) :Evaluate advanced varied technical concepts in the current scenario
and emerging trends to invent new concepts.

Listen to the technical talk on the emerging trends and complete the statements given.
(Cloze Test)

Ask questions to get an opinion about technical gadgets / software / devices

Read the given article from a journal and provide your ideas for further developments.
Rearrange the following sentences in the proper chronological order.

Write a short essay on any one of the given technical topics highlighting the future scope
of the product.

Rewrite the following into Indirect Speech.

Frame indirect questions for the questions given.

Fill in the blanks with the suitable articles.

Give the one word substitutes for the given statement.

COURSE OUTCOME 4 (CO 4) : Write solutions for problems identified using the exact vocabulary
and structure without grammatical errors as expected by the corporate world.
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1) Listen to the technical talks and write down the merits and demerits of the product
discussed.

2) Watch the video, evaluate the concept and express your solutions to the problem.

3) Read the given article and note down the problems stated.

4) Write down solutions for the problems faced while using a product.

5) Draft a white paper writing for the given situation..

6) Write launch notes for a product.

7) Convert the given statement to another form of the tenses as directed.

8) Pick out the suitable synonym for the underlined word in order to minimize plagiarism.

9) Fill in the blank with the suitable phrasal verb.
COURSE OUTCOME 5 (CO 5) : Manage and respond to self, others' emotions using skills of Self
Awareness, Self Management, Self Motivation, Empathy & Social Relations to be an Emotionally
Intelligent Human Being.

1) Watch the video on Types of listening and answer the questions.

2) Make a presentation on the importance of Emotional Intelligence.

3) Read the given article on High level cognition and answer the questions.

4) Read the article on social behaviour and redraft it in your own style.

5) Comprehend the passage and give your inputs for decision making.

6) Watch the video and articulate your emotions using appropriate words.

7) Write a note on optimism and pessimism.

8) Fill in the blank with the suitable modal verb.

9) Pick out the suitable fixed/ semi-fixed expression to complete the given statement.
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21CS1514 C PROGRAMMING L|T| P C

Prerequisites for the course

¢ Basic Problem-solving ideas, Analytical and Logical thinking

Objectives

1. To learn the basic constructs of C Programming.

2. Tolearn arrays and strings concepts of C Programming,.

3. To learn functions and pointers in C and use pointers for storing data in the main
memory efficiently.

4. To learn structures and union concepts of C Programming

5. To learn file processing functions

UNIT I ‘ BASICS OF C PROGRAMMING | 6

Structure of a ‘C’ program - C Tokens: Constants, Variables - Data Types: Primitive Data Types,
Type Definition, Operators and Expressions- Managing Input and Output operations

UNIT II ‘ CONTROL STATEMENTS AND ARRAYS ‘ 6

Decision Making: Branching statements, Looping statements- Arrays: Declaration, Initialization,
One dimensional, Two dimensional, and Multidimensional arrays.

UNIT III ‘ STRINGS, FUNCTIONS AND POINTERS | 6

String: String operations - Function: Declaration, Definition, Parameter passing methods,
Recursion - Pointers: Declaration, Definition, Pointers and Functions

UNIT IV ‘ STRUCTURE AND UNION | 6

Structure and union - Nested structures - Pointer and Structures - Array of structures - Example
Program using structures and pointers

UNIT V FILE PROCESSING 6

Files - file input output -Types of file processing: Sequential access, Random access

S.No List of Experiments co
1 Programs using simple statements CO1
2 Programs using decision making statements Co2
3 Programs using looping statements Co2
4 Programs using one dimensional and two-dimensional arrays CO2
5 Programs using strings. COo3
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6 Programs using user defined functions and recursive functions COo3
7 Programs using functions and pointers COo3
8 From a given paragraph perform the following using built-in functions: CO3

a. Find the total number of words.
b. Capitalize the first word of each sentence.

c. Replace a given word with another word.

9 Sort the list of numbers using pass by reference. COo3
10 Generate salary slip of employees using structures and pointers. CO4
11 Compute internal marks of students for five different subjects using Co4

structures and unions.

12 Programs usingSequential access files CO5

Total Periods | 30 Theory +15

Lab

Laboratory Requirements

e Ccompiler

e System with windows
Suggestive Assessment Methods

Continuous Assessment Test Lab components End Semester Practical
(20 Marks) (20 Marks) Exams
(60 Marks)
1. Solving problems in 1. Completing Experiments 1. Completing
software in software Experiments in
software

Outcomes

Upon completion of the course, the students will be able to:

CO1 Develop simple applications in C using basic constructs

CO2 Design applications using control statements and arrays

CO3 Develop and implement applications in C using functions and pointers and use pointers for
storing data in the main memory efficiently.

CO4 Develop applications in C using structures and union.

CO5 Design applications using file processing

Text Books
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1. ReemaThareja, “Programming in C”,0xford University Press, Second edition, 2016

2. Beecher K. Computational Thinking: A beginner's guide to Problem-solving and
Programming. BCS Learning & Development Limited;2017.

3. Anita Goel and Ajay Mittal , “Computer Fundamentals and Programming in C”, Dorling
Kindersley (India) Pvt.Ltd., Pearson Education in South Asia,2011.

Reference Books

1. Byron Gottfried. Programming With C. Fourth Edition, McGrawHill, 2018.
2. Paul Deital , Harvey deital, “C How to Program”, 8th Edition , Pearson,2016
3. Yashavant P. Kanetkar. “Let Us C”, BPB Publications, 2016.

Web Resources
1. https://www.programiz.com/c-programming
2. https://nptel.ac.in/courses/106105171/

3. https://www.digimat.in /nptel/courses/video/106105171/L01.html

CO Vs PO Mapping and CO Vs PSO Mapping

co | PO [PO[ PO [ PO [PO[PO[PO|PO[PO[POL|POL|PO1|PSO | PSO
1 /2|3 |4 |5|6|7]|8|9]| 0 1 2 1 | 2
1| 33 1] 1
2 | 3 ]3] 3 5 | 1 1
s [ 3 ]3] 1] 1 5 | 1 1
4 | 21332 ]2 2 1],
c | 1] 22273 1

BLOOMS LEVEL ASSESSMENT PATTERN

BLOOMS CAT1 CAT 2 FAT 1 FAT 2 END SEM
Remember 20 10 5 5 10
Understand 40 20 10 10 20

Apply 40 50 5 5 50
Analyze 20 5 5 20
Evaluate

Create

[COURSE LEVEL ASSESSMENT QUESTIONS
|[COURSE OUTCOME 1: Students will be able to Predict the suitable method for.... (Apply)

Course Outcome 1 (CO1):
1. Recall the list of symbols used in flowcharts for various purposes. (Remember)
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2. Summarize the steps involved in exchanging values of variables. (Understand)

3. Choose proper selection control structures to solve area of rectangle, triangle and
circle. (Apply)

Course Outcome 2 (CO2):

1. What is the use of an array? (Remember)

2.Show the general form of a typical decision-making structure found in C programming
language. (Understand)

Course Outcome 3 (CO3):

1. Narrate how to apply user-defined function. (Understand)

2. Write an algorithm for linear pattern searching. (Apply)

3. Develop an algorithm for comparing two strings. (Apply)

Course Outcome 4 (CO4):

1.Point out the meaning of array of structures. (Apply)

2. How many bytes in memory taken by the following C structure? (Remember)

#include <stdio.h>

struct test

{intk;

char c;

J7

Course Outcome 5 (CO5):

1. Develop a C program to create a text file to store records of addresses of N persons and
retrieve and display the records with city="Tirunelveli”. (Apply)

2.Develop a C program to find average of numbers stored in sequential access file. (Apply)
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21PY1311 PHYSICS AND CHEMISTRY LABORATORY

Preamble

The aim of this course is to make the students gain practical knowledge to co-relate with the
theoretical studies and develop their practical applications in engineering materials by using
the principles in the right way to implement in modern technology.

Prerequisites

Basic practical concepts of Physics and Chemistry in higher secondary level.

Objectives

e To understand the measurement techniques and usage of instruments in physics.

e To demonstrate competency and understanding of the basic concepts found in experimental
Physics.

e To learn about the various electronic communication mechanisms and their usage in a
practical manner.

e To make the students acquire practical skills in the determination of water quality
parameters through volumetric and instrumental analysis.

e To develop an understanding about the range and uses of analytical methods in chemistry.

PHYSICS
S.No List of Experiments (Any Five) co

1 Determination of specific resistance of a given coil of wire — Carey Foster’s 3
Bridge.

2 Determination of band gap of a Semiconductor (Forbidden energy band 1
gap kit).

3 Determination of planck's constant and work function using the principle 5
of photoelectric effect

4 Determination of Young’s modulus of the material-Non Uniform bending 5
method.

5 Determination of thermal conductivity of a bad conductor - Lee’s Disc 4
method.

6 Determination of velocity of sound and compressibility of liquid - 1
Ultrasonic Interferometer.

7 Determination of wavelength of spectral lines using grating - 2
Spectrometer.

CHEMISTRY (Any Five)

1 Determination of total, temporary & permanent hardness of water by 1,5

EDTA method.
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Corrosion experiments - weight loss method.

3,5

Estimation of iron content of the given solution using potentiometer.

2
3
4 Conductometric titration of strong acid vs strong base.
5

Determination of molecular weight of polyvinyl alcohol using Ostwald
viscometer.

6 Estimation of HCI using Na2COs3 as primary standard and determination of
alkalinity in water sample.

1,5

7 Determination of strength of given hydrochloric acid using pH meter.

List of Projects ( PHYSICS)

S. No. Related
List of Projects Experimen
t

To study Infrared radiation emitted by different sources using 3
phototransistors.

To study the variations, in current flowing in a circuit
containing a LDR, because of a variation:

(a) In the power of the incandescent lamp, used to ‘illuminate’
the LDR. (Keeping all the lamps at a fixed distance).

(b) In the distance of an incandescent lamp, (of fixed power),
used to ‘illuminate’ the LDR.

Design a circuit for cool automatic timer controlled Light
which controls vehicle traffic passing through the intersection
3 of two or more roadways by giving a visual indication to
drivers when to proceed, when to slow , and when to stop
using LED and 4017 counter IC along with the 555 timer.

Design and implement a circuit which anyone can make at
4 home to save their home from thefts using the light has high
intensity, monochromatic, directional and coherent in nature.

Construct a household circuit consisting of three bulbs using a 1
dual switching method.

Using ultrasonic sensor, design a ultrasonic distance finder 9
using 8051

Design a water level indicator by connecting a Buzzer, resistor 2
and transistor in series and connect this in parallel to LED.

List of Projects (CHEMISTRY)

1 Water Analysis : Analysis of perennial Thamirabarani River
water samples collected from various locations (before and
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after blending of industrial waste water).

i) Determination of various physical and chemical parameters
( Hardness, pH,TDS, Alkalinity) of different water samples.

ii) From the result, give a detailed report about the water
sample whether it is fit/unfit for domestic and industrial
purposes.

1,6

Water Quality Monitoring : Analysis of ground water samples
collected from various districts ( Tirunelveli, Madurai,
Tuticorin, Kanyakumari, Tenkasi etc.,).

i) Determination of various physical and chemical parameters
( Hardness, pH, TDS, Alkalinity) of different water samples.

ii) From the result, give a detailed report about the water
sample whether it is fit/unfit for domestic and industrial
purposes.

1,6

Household Plumbing Deterioration Monitoring : Study of
Conductivity of domestic water (Home) by Arduino method to
track the deterioration of household plumbing.

i) From the observations give a detailed report about the
existence of various ions in water.

ii) Give an explanatory report on tracking the deterioration in
household plumbing.

Air quality monitoring : Study of air pollution in Nellai smart
city in the early morning, noon and evening due to CO/CO2
emissions by Arduino method.

i) From the observations give a detailed report about the
impact of air pollution on human health.

ii) Deduce an explanatory report on environmental impact
due to CO/CO2 emissions.

4,10

Food adulteration : Investigation of adulterants in various
food stuffs (milk, chilli powder, turmeric powder, wheat flour,
honey and ghee) by Chemical methods.

i) Give a report on the presence of adulterants in the given
food samples.

ii) From the observations give a brief report about the impact
of food adulteration on human health.
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Lab Assessment

Lab Components Assessments End Semester Exams
(50 Marks) (50 Marks)
Outcomes

Upon completion of the course, the students will be able to:

co1 Understand measurement technology, usage of new instruments and real time
applications in engineering studies.(Understand)

CO2 Operate different instruments and be capable of analysing the experimental results.

(Analyse)

co3 Applying basic knowledge to design various circuits (Apply)

CO4 Have knowledge and will be outfitted with hands-on knowledge in the quantitative
chemical analysis of water quality related parameters. (Apply)

CO05 Gain knowledge and will be skilled in problem solving, critical thinking and analytical
reasoning as applied to scientific problems. (Apply)

Reference Books (Physics)

e Physics Laboratory Manual, Department of Physics, Francis Xavier Engineering College,
Tirunelveli.

e A Textbook of Engineering Physics Practical ,UNIVERSITY SCIENCE PRESS (An Imprint of
Laxmi Publications Pvt. Ltd.)2nd edition.

Reference Books (Chemistry)

J].Mendham, R.C. Denney, ].D.Barnes, M.Thomas and B.Sivasankar, Vogel’'s Textbook of
Quantitative Chemical Analysis (5th edition 2009).

Web Resources

Virtual Lab - https://bop-iitk.vlabs.ac.in /basics-of-physics/List%200f%?20experiments.html
Young's Modulus- https://vlab.amrita.edu/?sub=1&brch=280&sim=550&cnt=1

Virtual Lab - https://www.vlab.co.in/ba-nptel-labs-physical-sciences

Numerical Aperture - https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1
Water Quality standards - https://www.youtube.com/watch?v=0IGI10ZIlyl

CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO | PO | PO | PO | PO | PO | PO | PO PSO | PSO
co 1 2 3 4 5 6 7 8 9 PO PO PO 1 2
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10 | 11 | 12
1 3 2 1 1 1 1 1 1 1 1
2 3 2 1 1 1 1 1 1 1 1
3 3 2 1 1 1 1 1 1 1 1
4 3 2 1 1 1 1 1 1 1 1
5 3 2 1 1 1 1 1 1 1 1

COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1: The students will be able to understand measurement technology,
usage of new instruments and real time applications in engineering studies (Understand)

1. Find the Young’s modulus of the material of a beam using Non-Uniform bending

method. (Given : Thickness of the beam d = 6.35 mm)

COURSE OUTCOME 2: The students will be able to operate different instruments and be

capable of analysing the experimental results (Analyse)

2. Using a given laser source and grating (i) determine the wavelength of the given
laser light source and also using a given laser source and glass plate (ii) determine
the average size of the particles of lycopodium powder by diffraction method.

3. Determine the thermal conductivity of a given bad conductor (Glass) using Lee’s disc
method. (Given: M= 800 X10-3Kg, S = 370 JKg-1K-1).

COURSE OUTCOME 3: The students will be able to applying basic knowledge to design
various circuits (Apply)

1. Design a circuit for finding unknown resistance and specific resistance of a
given coil of wire.
2. Find the energy band gap of semiconductor diode.
COURSE OUTCOME 4: The students will be able to have knowledge and will be outfitted
with hands-on knowledge in the quantitative chemical analysis of water quality related
parameters. (Apply)

1. Estimate the amount of total hardness present in 250ml of the given water sample
by EDTA method. You are provided with a standard hard water of strength
0.01N.What is the permissible limit of hardness in drinking water.

2. Calculate the amount of total alkalinity present in 500ml of the given water sample.
You are provided with a standard NaOH solution of strength 0.01N.

What is the permissible limit of alkalinity in drinking water?

44




Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

COURSE OUTCOME 5: The students will be able to gain knowledge and will be skilled in

problem

solving, critical thinking and analytical reasoning as applied to scientific

problems.(Apply)

1.

Determine the amount of NaOH present in 1000 ml of the given sample solution by pH
metry. What is the pH of a blood sample?

Find the amount of HCl and CH3COOH present in 1000 ml of the given sample solution
by Conductometry. Which Acid Is The Best Conductor Of Electricity?

COURSE CONTENT AND LECTURE SCHEDULE

NO OF WEEKS
S.NO TOPIC REQUIRED

1 Determination of specific resistance of a given coil of wire - 1
Carey Foster’s Bridge.

2 Determination of band gap of a Semiconductor (Forbidden 1
energy band gap Kkit).

3 Determination of planck's constant and work function 1
using the principle of photoelectric effect.

4 Determination of Wavelength, and particle size using Laser 1

5 Determination of Numerical aperture and acceptance angle 1
in an optical fiber

6 Determination of Young’'s modulus of the material-Non 1
Uniform bending method.

7 Determination of rigidity modulus - Torsion pendulum. 1

8 Determination of thermal conductivity of a bad conductor - 1
Lee’s Disc method.

9 Determination of velocity of sound and compressibility of 1
liquid - Ultrasonic Interferometer.

10 Determination of wavelength of spectral lines using grating 1
- Spectrometer.
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CO Vs PO Mapping and CO Vs PSO Mapping

co PO | PO | PO | PO |PO|PO|PO|PO|PO| PO |PO|PO | PS PS
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 01 | 02
1
3 1 2 2 2
2
3 1 2 1 2 1
3
3 2 1 1 1 1
4
2 1 2 2 2 1
5
2 1 2 1 2 2 1
1-Low, 2- Medium, 3- High
COURSE CONTENT AND LECTURE SCHEDULE
NO OF WEEKS
S.NO TOPIC REQUIRED
1 Determination of total, temporary & permanent hardness of 1
water by EDTA method.
2 Corrosion experiments - weight loss method 1
3 Estimation of iron content of the given solution using 1
potentiometer
4 Conductometric titration of strong acid vs strong base 1
5 Determination of molecular weight of polyvinyl alcohol using 1
Ostwald viscometer
6 Estimation of HCl using Na2C03 as primary standard and 1
determination of alkalinity in water sample
7 Determination of strength of given hydrochloric acid using pH 1
meter.
8 Preparation of nanoparticles (TiO2/Zn0O/Cu0O) by Sol Gel 1
method.
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9 Estimation of sodium and potassium present in water using a
flame photometer.
10 Determination of strength of acids in an acid mixture using

conductivity meter.
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SEMESTER 11
S.No Course Course Name Categor Contact L | T|P|C
) Code 8OTY | periods
Theory Courses
1 | 21ms2101 | Enelish - for Technical | yoep 2 2 lo| o] 2
Communication
9 21MA2201 Partllal D.1fferent1al Equatlgn and BS 4 3 110! a
Application of Fourier Series
3 21EE2503 Fundam(_entals _of Electrlcal and ES 3 3 ol ol 3
Electronics Engineering
4 21CE2501 | Mechanics for Civil Engineering ES 4 3 110 | 4
Practical cum Theory Course
1 21ME1513 Compl.lterAldedEnglneerlng ES 6 ? ol 2 4
Graphics
2 21CS2512 | Python Programming ES 5 1 0| 2 3
Practical Courses
1 21GE1512 | Engineering Workshop ES 4 0 0 4 | 2
Total 28 14 | 2 | 12 | 22
L|T| P|C
21HS2101 ENGLISH FOR TECHNICAL COMMUNICATION
20 0|2
Preamble

This course is offered to develop strategies and skills to enhance professional students’ ability to
read and comprehend engineering and technology texts. Foster their ability to write convincing job
applications and effective reports. Develop their speaking skills to make technical presentations,
participate in group discussions. The outcome of the course is to help students acquire the language
skills of listening, speaking, reading and writing competency in English language thereby making
them meet the global expectations.

Prerequisites for the course

e The prerequisite knowledge required to study this Course is the basic knowledge in English

Language.
Objectives
1. To widen strategies and skills to augment ability to read and comprehend engineering and
technology texts.

2. To draft convincing job applications and effective reports.

w

To develop speaking skills to make technical presentations, participate in group discussions.

4. To strengthen listening skills to comprehend technical lectures and talks in their areas of
specialization.

5. To cultivate writing skills both technical and general.
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MODULE 1

READING AND STUDY SKILLS

6

Reading - Reading longer technical texts and taking down notes - Note Making strategies; Writing -
interpreting charts (all the types), graphs - comparing and contrasting statements/paragraphs -
analysing technical details; Vocabulary Development - Select Technical Vocabulary; Language
Development - Active Voice and Passive Voice

Suggested Activities

i) Visit to the Library - Reading
articles on emerging trends and
taking down notes in the prescribed
format - Submission through FAST
FORMS - Minimum 2

ii) Writing compare and contrast
statements. (Eg. Windows 10 Vs
Windows 1, RPA Developer Vs RPA
Analyst, Edge Computing Vs Quantum
Computing) related to the
programme.

iii) Teaching of Grammar Contents

Evaluation Method

i) Content & Structure

ii) Submission: Fast form Document
Submitted document will be assessed for

a) Communication Etiquette
b) Language Style
c) Sentence Construction

Activity iii will be assessed through Google form tests/
written tests.

MODULE 2

INTRODUCTION TO PROFESSIONAL WRITING

6

Reading - Technical related topics; Writing - purpose statements - extended definitions - writing
instructions - checklists - recommendations - Minutes of the Meeting ; Vocabulary Development -
select Technical Vocabulary ; Language Development - Subject Verb Agreement, Compound Words.

Suggested Activities

i) Visit to the Library - Reading
articles on emerging trends and
writing down purpose statements
and extended definitions. Submission
through FAST FORMS - Minimum 2

ii) Writing a set of 8 Instructions,
Recommendations and Checklists for
the suggested topics. (each 2 sets)

iii) Teaching of Grammar Contents

Evaluation Method

i) Content & Structure

ii) Submission: Fast form Document
Submitted document will be assessed for

a) Format
b) Language Style
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c) Sentence Construction

Activity iii will be assessed through Google form tests/
written tests.

MODULE 3 | INTERVIEW SKILLS

6

Development - If - Conditionals

Listening - Listening to mock Interviews ;
Strategies; Reading- longer texts both general and technical, practice in speed reading ; Writing -
Job Application - Resume; Writing opinion paragraph - Writing paragraphs with reasons; Language

Speaking - answering Interview questions - GD

Suggested Activities
i) Listening to UPSC Toppers Mock
Interviews.

ii) Drafting Job application and
Resume building.

iii) Teaching of Grammar Contents

Evaluation Method

i) Answering questions for Interview questions(Android
app based)

Responses will be assessed for

a) Fluency
b) Communication etiquette
c) Language style

ii) Submission: Fast form Document
Submitted document will be assessed for

a) Language Style

b) Design
Activity iii will be assessed through Google form tests/
written tests.

MODULE 4 | REPORT WRITING I

6

Writing - Fire accident Report, Industrial Visit Report, Project Report; Vocabulary Development-
finding suitable synonyms - paraphrasing ; Language Development - Clauses.

Suggested Activities
i) Drafting reviews and reports on
Industries -

a) Profile & Products

b) Trending technology adopted

c) Careers

d) Latest news

Min - 2 Industries

ii) Teaching of Grammar Contents

Evaluation Method

i) Content & Structure
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Activity ii will be assessed through Google form tests/

written tests.

MODULE 5 REPORT WRITING II

6

Writing - Writing Feasibility Reports, Survey Reports, Business Report; Vocabulary Development -
verbal analogies ; Language Development - advanced use of Articles, Prepositional Phrases.

Suggested Activities
i) Drafting feasibility report on-
a) Launching a new product /
Technology
Min - 2

ii) Teaching of Grammar Contents

Evaluation Method

i) Content & Structure

Activity ii will be assessed through Google form tests/

written tests.

Total Periods 30

Suggestive Assessment Methods

Continuous Assessment Test

Formative Assessment
Test

End Semester Exams

(ii) Written Test

Listening, Speaking and
Reading

30 Mark 60 Mark
( arks) (10 Marks) ( arks)
(i) Google Form based - on-
(i) Google Form based - on-line Test line Test incorporating _
Written Test

Outcomes

Upon completion of the course, the students will be able to:

co1 Understand advanced technical texts from varied technical genres to understand
engineering concepts and explore more.
Review technical contents written on par with international standards and rewrite

Cc0o2 contents using the right vocabulary without grammatical errors to make their
articles published in reputed journals.

Co3 Articulate appropriately in interviews and Group Discussions effortlessly following
the strategies expected by the corporate world.

Co4 Write reports utilizing the required format prescribed on par with international
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standards using the exact vocabulary to make their reports worthy to be read.

Appraise the need for new products and write feasibility and survey reports

CO5
following the format prescribed in a way to create awareness.
Text Books
1. Mike Markrl. Technical Communication,Palgrave Macmillan: London, 2012.
2. Sumant,S and Joyce Pereira. Technical English II. Chennai: Vijay Nicole Imprints Private
Limited, 2014.
3. Kumar, Sanjay and Pushp Lata. Communication Skills: A Workbook. New Delhi: OUP, 2018.

Reference Books

1.
2.

Raman, Meenakshi & Sangeetha Sharma. Communication Skills. New Delhi: OUP, 2018
Rizvi M, Ashraf. Effective Technical Communication. New Delhi: Tata McGraw-Hill Publishing
Company Limited, 2007

1.

w

5.

Web Resources

Interpretation of Charts : https://youtu.be/41xA7109GLU :
https://www.englishhints.com/charts-and-graphs.html

Instructions https://www.wikihow.com/Write-Clear-Instructions

Resume building https://novoresume.com/career-blog/how-to-write-a-resume-guide
Report writing - https://www.youtube.com/watch?v=FXIuHOFAxos ;
https://www.deakin.edu.au/students/studying/study-support/academic-skills /report-
writing

UPSC Interview: https://www.youtube.com/watch?v=0hJWg-0gdI0

CO Vs PO Mapping and CO Vs PSO Mapping

co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3

1 1 1 2 2 1 1 2 1 1

2 1 2 1 1 3 2 1

3 3 2 1 2 3 2

4 1 1 1 1 1 1 2 3 2 2

5 1 1 1 1 1 1 3 2 2
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Assessment Pattern

BLOOM’S ASSESSMENT TESTS END SEMESTER
CATEGORY CAT -1 CAT -2 FAT -1 FAT -2 EXAMINATION
REMEMBER 10 10 5 5 10
UNDERSTAND 30 30 10 10 30
APPLY 60 60 10 10 60
ANALYZE 0 0 0 0 0
EVALUATE 0 0 0 0 0
CREATE 0 0 0 0 0

iy
2)
3)
4)

5)
6)

1
2)
3)
4)
5)
6)

1
2)
3)
4)
5)
6)

SUGGESTED COURSE LEVEL ASSESSMENT QUESTIONS:

COURSE OUTCOME 1 (CO 1) : Understand advanced technical texts from varied technical genres to
understand engineering concepts and explore more.

Read the given passage and take notes.

Analyse the given type of chart or graph and answer the questions given.

Analyse the given chart or graph and write paragraphs comparing and contrasting the data.
Analyse the given chart or graph and write paragraphs giving importance to technical
details.

Fill in the blank with appropriate technical vocabulary.

Convert the given active voice sentence into passive voice or impersonal passive voice.

COURSE OUTCOME 2 (CO 2) : Review technical contents written on par with international
standards and rewrite contents using the right vocabulary without grammatical errors to make
their articles published in reputed journals.

Write a purpose statement for the tool or gadget given.
Write an extended definition for the given word.

Write 8 instructions / recommendations on the given topic.
Write the Minutes of the meeting for the given meeting.

Fill in the blank with appropriate Subject Verb agreement.
Fill in the blank with suitable compound words.

COURSE OUTCOME 3 (CO 3) : Articulate appropriately in Interviews and Group Discussions
effortlessly following the strategies expected by the corporate world.

Listening to mock interviews and answering the questions.

Listen to the strategies of GD and answer the given questions.

Read and submit a recording of technical content following the strategies of speed reading.
Write Job application with a cover letter for the given job description.

Write paragraphs expressing opinion on the given topic.

Fill in the blank / complete the sentence with appropriate If-Conditionals.
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1
2)
3)

4)
5)
6)

1
2)
3)
4)
5)
6)

10
11

S.No

Write a fire accident report for the provided incident.
Write an Industrial visit report.

Write a report on the Project work undertaken by the candidate giving importance to the
current status report and the time needed for the completion of the project.
Find the appropriate synonym for the given word.

Paraphrase the given passage.

Fill in the blank with appropriate clauses.

COURSE OUTCOME 5 (CO 5) : Appraise the need for new products and write feasibility and survey
reports following the format prescribed in a way to create awareness.

Write a Feasibility report for a business / project proposal given.
Write a survey report for the given scenario.

Pick out the appropriate Verbal Analogy.

Fill in the blank with appropriate articles.

Complete the sentence with appropriate Prepositional Phrases.
Choose the appropriate word to complete the sentence.

Course Content and Lecture Schedule

Topic

MODULE -1 (6 Hrs)
Note Making strategies.

Note Making strategies - Reading longer technical texts and taking down
notes.

Interpreting charts - types - comparing and contrasting.

Interpreting charts - write statements/paragraphs - analysing technical
details.

Select Technical Vocabulary
Active Voice and Passive Voice

MODULE - II (6 Hrs)
Reading Technical Topics
Purpose Statements - Extended Definitions
Checklists / Instructions
Recommendations

Minutes of the Meeting

COURSE OUTCOME 4 (CO 4) : Write reports utilizing the required format prescribed on par with
international standards using the exact vocabulary to make their reports worthy to be read.

No of Hours
required

= | |
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12

13
14
15

16
17
18

19
20
21
22
23
24

25
26
27
28
29
30

Subject Verb Agreement, Compound Words.
MODULE - III (6 Hrs)

Listening to mock Interviews.

Answering interview questions

Reading longer texts both general and technical, practice in speed
reading

Job Application and Resume
Writing opinion paragraph
If - Conditionals
MODULE -1V (6 Hrs)
Fire accident Report
Industrial Visit Report
Project Report
Finding Suitable Synonyms
Paraphrasing
Clauses
MODULE -V (6 Hrs)
Feasibility Reports
Survey Reports
Reviewing Reports
Verbal Analogies
Advanced use of Articles

Prepositional Phrases

R R m] R R

o | | e
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L | T| P C
21MA2201 PARTIAL DIFFERENTIAL EQUATION AND

APPLICATIONS OF FOURIER SERIES 311 o0 | 4

Preamble:

The course consists of topics in Complex Integration, Partial Differential Equations and Laplace
Transforms with applications to various engineering problems. This course will cover the
following main topics: Construction of analytic function, Taylors and Laurent’s series, Poles and
Residues, Half range sine series, Harmonic analysis, Fourier Series Solutions of one dimensional
wave and heat flow equation and Applications of Laplace transforms for solving linear ordinary
differential equations up to second order with constant coefficients.

Prerequisites for the course

21MA1201 - Matrices and Advanced Calculus

Objectives

1. To introduce to the concept of Analytical function

2. To familiarize with Complex integration

3. To introduce Fourier series analysis which is central to many applications in engineering
field and its use in solving boundary value problems

4. To acquaint the student with PDE and Fourier series techniques in solving wave and heat
flow problems used in various situations.

5. To improve the knowledge of Laplace transforms.

UNIT I ANALYTIC FUNCTIONS 9+3

Definition of Analytic Function - Cauchy Riemann equations - Properties of analytic functions -
Harmonic function - Harmonic Conjugate - Construction of analytic function by Milne Thomson'’s
method and bilinear transformation.

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Construction of analytic function by Milne Thomson’s method
and bilinear transformation.

UNIT II COMPLEX INTEGRATION 9+3

Complex numbers and its conjugate - Cauchy’s integral theorem (without proof) - Cauchy’s
integral formulae and its higher order derivatives (without proof) and its applications - Taylors
and Laurent’s series - Types of Singularities - Poles and Residues - Cauchy’s residue theorem
(without proof).

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Taylors series, Laurent’s series and Cauchy’s residue theorem.

UNIT III FOURIER SERIES 9+3

Dirichlet’s conditions - General Fourier series - Change of Intervals - Odd and even functions -
Half range sine series - Half range cosine series - Root mean square value - Harmonic analysis for
Fourier series - Engineering Applications.
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SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Fouries series of Odd and even functions, Half range sine and cosine
series, Harmonic analysis.

UNIT IV PDE AND APPLICATIONS OF FOURIER SERIES 9+3

Classification of PDE - Method of separation of variables - Fourier Series Solutions of one
dimensional wave equation - Fourier Series Solutions of one dimensional equation of heat
conduction - Engineering Applications.

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Fourier Series Solutions of one dimensional wave equation and
heat conduction equation.

UNITV LAPLACE TRANSFORMS 9+3

Properties of Laplace Transform - Inverse transforms - Convolution theorem (Without Proof) -
Partial fraction - Applications of Laplace transforms for solving linear ordinary differential
equations up to second order with constant coefficients only - Engineering Applications.

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Laplace transform using partial fraction, Convolution theorem and
solving ODE.

Total Periods | 45 + 15 = 60 Periods

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams
(20 Marks) (20 Marks) (60 Marks)
1. Descriptive Questions 1.Assignment 1. Descriptive Questions
2. Online Quizzes

Outcomes

Upon completion of the course, the students will be able to:

CO1: Apply Cauchy-Riemann equations to problems of fluid mechanics, thermodynamics and
electro-magnetic fields. ( Apply)

CO2: Solve complex valued integral functions using residues. (Apply)
CO3: Construct the Fourier series expansion of the periodic function. (Apply)
CO4: Solve the problems of one dimensional wave and heat equation. (Apply)

CO5: Apply Laplace Transform technique to solve the given ordinary differential equation.
(Apply)

Text Books

1. B.S. Grewal, “ Higher Engineering Mathematics”, 4514 edition, 2017.
2. Kreyszig.E, “Advanced Engineering Mathematics”, John Wiley & Sons. Singapore, 15th
edition, 2017.

Reference Books
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1. A Textbook of Engineering Mathematics(Dr. A.P.J. Abdul Kalam Technical University,
Lucknow) (For. Gautam Bhudh technical Universities ,Lucknow) January 2020

2. Advanced Engineering Mathematics, H. K. DASS, S. CHAND and Company Limited, New
Delhi, 221d revised edition, 2018.

Web Resources

1. https://youtu.be/LGXE_yZYigl

o Uk W

Analytic functions - https://youtu.be/b5VUnapu-gs https://youtu.be/8jPr6rGstYk

Complex Integration - https://youtu.be/4yC4I1XcMK]g

Fourier series - https://yvoutu.be /LGXE yZYigl

Applications of fourier series - https://youtu.be/YfGHNdVeyB4

Laplace Transform - https://youtu.be/c9NibpoQjDk

CO Vs PO Mapping and CO Vs PSO Mapping:

PO | PO | PO | PSO | PSO | PSO
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9
10 | 11 | 12 | 1 2 3
1 3 2 1 1 1 1 1
2 3 2 1 1 1 1 1
3 3 2 1 1 1 1 1
4 3 2 1 1 1 1 1
5 3 2 1 1 1 1 1
ASSESSMENT PATTERN:
BLOOM’S CATEGORY
CAT-1 | CAT-2 | FAT-1 | FAT-2 EXAMINATION
REMEMBER 10 10 5 5 10
UNDERSTAND 30 30 10 10 30
APPLY 60 60 10 10 60
ANALYZE 0 0 0 0 0
EVALUATE 0 0 0 0 0
CREATE 0 0 0 0 0
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COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1 (CO 1) : (Apply)

1. Construct an analytic function whose imaginary part is v = e*(x cosy — y siny)
2. Find the bilinear transformation that maps the points Z=0, -1,i on to the points

i,0, 00,

COURSE OUTCOME 2 (CO 2) : (Apply)

1) Solvef dZ using Cauchy’s Integral formula where Cis |z| = 2.

2) Computef dz using Cauchy’s Residue theorem where Cis |z| = 2.

z(z +1)(
COURSE OUTCOME 3 (CO 3) : (Apply)

1) Construct Fourier series for f(x) = x in (—m, 7).
2) Construct Fourier series for f(x) = x2 in (—1,1).

COURSE OUTCOME 4 (CO 4) : (Apply)

1) Identify the PDE u,, = a®u,

2) A tightly stretched string with fixed end points x = 0, x = Lis initially at rest in its
equilibrium position. If it is vibrating, giving each point a velocity Ax(l — x) . Find the
displacement of the string at any time ‘t’.

COURSE OUTCOME 5 (CO 5) : (Apply)

1) Solve d—x - 3 — + 2x = 2,givenx =0 and — = 5for t = 0 using Laplace transform

method.

cosat—cos bt

2) Find the Laplace transform for .
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21EE2503 FUNDAMENTALS OF ELECTRICAL AND ELECTRONICS L T P C
ENGINEERING

Prerequisites for the course

e Engineering Physics
e Engineering Mathematics

Course Objectives

The course will enable students to:
¢ Know the basic concepts of electric circuits and analysis and introduction to measurement
and metering equipments for electric circuits
e Gain knowledge on the basic operation of electric machines and transformers.
e Have an Introduction of semiconductor devices and its applications
e To understand the fundamentals of digital electronics.
e Learn about the basics of communication systems.

UNIT I ELECTRICAL CIRCUITS 9+2

Ohms Law - Kirchoff’s Laws - Steady State Solution of DC Circuits —-Mesh and Node Analysis-
Introduction to AC Circuits - Operating Principles of Moving Coil and Moving Iron
Instruments, Dynamometer type Wattmeter and Induction type energy meter.

UNIT II ELECTRICAL MACHINES 7

DC Generator - DC Motor - Single Phase Transformer - single phase induction Motor:
Construction, Principle of Operation, EMF Equation and Applications.

UNIT III SEMICONDUCTOR DEVICES AND APPLICATIONS 8

Characteristics of PN Junction Diode and Zener Diode- Half wave and Full wave Rectifier -
Bipolar Junction Transistor: CB, CE, CC Configurations and Characteristics.

UNIT IV DIGITAL ELECTRONICS 10

Number System -Number System Conversions- Introduction to logic families-RTL, DTL,
TTL- Logic Gates - Half and Full Adders - Half Subtractor and Full Subtractor.

UNITV BASICS OF COMMUNICATION SYSTEMS 9

Types of Signals: Analog and Digital Signals - Modulation: Amplitude and Frequency
Modulation-Demodulation-Communication Systems: Radio, TV, Microwave, Satellite (Block
Diagram Approach only)

Total Periods ‘ 45
Suggestive Assessment Methods
Continuous Assessment Formative Assessment Test End Semester Exams
Test (10 Marks) (60 Marks)

(30 Marks)
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1. Description questions 1. Assignment 1. Description questions
2. Formative  multiple 2. Online quizzes 2. Formative multiple-
choice questions 3. Problem-solving choice questions
activities

Course Outcomes
Upon completion of the course, the students will be able to:
CO1: Understand and apply the basics of electric circuits, analysis, measurement and metering
for electric circuits.
C0O2: Understand the basic operation of electric machines and transformers
CO03: Understand the utilization of semiconductor devices.
CO4: Understand the fundamentals of digital circuits.
CO5: Understand the basics of communication systems.
Text Books
1. R. Muthusubramanian, S.Salivahanan and K A Muraleedharan, “Basic Electrical, Electronics
and Computer Engineering”, 2nd ed., Tata McGraw Hill, 2012.
2. R.S Sedha, “Applied Electronics”, S. Chand & Co., 2008.
Reference Books
1. Mittle and V. N. Mittle, “Basic Electrical Engineering”, Tata McGraw Hill Edition, New Delhi,
2005.
2. T K Nagsarkar and M S Sukhija, “Basics of Electrical Engineering”, Oxford press 2005.

Web Resources
1. https://nptel.ac.in/courses/108/104/108104139
2. https://nptel.ac.in/courses/108/105/108105155/
3. https://nptel.ac.in/courses/108/105/108105132
4. https://nptel.ac.in/courses/117/102/117102061

|CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
¢ 1 2 3 4 5 6 7 8 9 0 1 2 1 2
1 3 3 3
2 3 2 2 2
3 3
4 3 3 2
5 3 2 2
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BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS END SEM
CAT1 CAT 2 FAT 1 FAT 2
CATEGORY EXAM
Remember 30 30 05 05 20
Understand 20 20 10 10 20
Apply 20 20 05 05 20
Analyze 20 20 05 05 20
Evaluate 10 10 20
Create

COURSE LEVEL ASSESSMENT QUESTIONS

measurement and metering for electric circuits.

connected in series.
a. 7 ohms
b. 9 ohms
c. 12 ohms
d. 19 ohms
2. Which equipment is used to measure the current?
a. ammeter
b. voltmeter
c. wattmeter
d. energymeter

1. Which is the outermost covering of D.C machine?
a. Yoke
b. armature
c. field winding
d. commutator
2. Which is the static device?
a. transformer
b. DC generator
c. DC motor
d. Induction motor

ICOURSE OUTCOME 3: Understand the utilization of semiconductor devices.

known as

COURSE OUTCOME 1: Understand and apply the basics of electric circuits, analysis,

1. Calculate the equivalent resistances for the two resistance 7 ohms and 12 ohms

[COURSE OUTCOME 2: Understand the basic operation of electric machines and transformers

1. The device which is used to convert the alternating current into direct current is
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a. chopper
b. rectifier
c. motor
d. transistor
2. Which device is also known as voltage regulator?
a. Zener diode
b. PN diode
c. motor
d. transistor
[COURSE OUTCOME 4: Understand the fundamentals of digital circuits.
1. Which number system has a base 16
a. Hexadecimal
b. Octal
c. Binary
d. Decimal
2. Which of these sets of logic gates are known as universal gates?
a.XOR, NAND, OR
b. OR, NOT, XOR
c. NOR, NAND, XNOR

d. NOR, NAND
[COURSE OUTCOME 5: Understand the basics of communication systems.
1. is defined as the process by which some characteristics (i.e. amplitude,

a. modulation
b. demodulation
c. demultiplexing
d. none of these
2. is the equipment which converts physical message, such as sound, words,
pictures etc., into corresponding electrical signal.
a. transmitter
b. receiver
c. channel
d. none

frequency, and phase) of a carrier are varied in accordance with a modulating wave
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21CE2501 MECHANICS FOR CIVIL ENGINEERING

Prerequisites for the course

e Matrices and Calculus

Objectives

1. To enable students to apply fundamental laws and basic concepts of rigid body mechanics
to solve problems of bodies under rest or in motion.

2. To enable the students to apply conditions of static equilibrium to analyse physical
systems.

3. To compute the properties of areas and bodies.

UNIT I STATICS OF PARTICLES 9+3

Introduction - Units and Dimensions - Laws of Mechanics - Lami’s theorem, Parallelogram and
triangular Law of forces - Vectorial representation of forces - Vector operations of forces -
additions, subtraction, dot product, cross product - Coplanar Forces - rectangular components -
Equilibrium of a particle - Forces in space - Equilibrium of a particle in space - Equivalent
systems of forces - Principle of transmissibility.

UNIT I EQUILIBRIUM OF RIGID BODIES 9+3

Free body diagram - Types of supports -Action and reaction forces -stable equilibrium -
Moments and Couples - Moment of a force about a point and about an axis - Vectorial
representation of moments and couples - Scalar components of a moment - Varignon’s theorem
- Single equivalent force -Equilibrium of Rigid bodies in two dimensions - Equilibrium of Rigid
bodies in three dimensions - (Descriptive treatment only)

UNIT III DYNAMICS OF PARTICLES 9+3

Displacements, Velocity and acceleration, their relationship - Relative motion - Curvilinear
motion - Newton’s laws of motion - Work Energy Equation- Impulse and Momentum - Impact of
elastic bodies.

UNIT IV FRICTION AND RIGID BODY DYNAMICS 9+3

Friction force - Laws of sliding friction - equilibrium analysis of simple systems with sliding
friction -wedge friction, Ladder friction, Rolling resistance -Translation and Rotation of Rigid
Bodies - Velocity and acceleration - General Plane motion of simple rigid bodies such as cylinder,
disc/wheel and sphere.

UNITV PROPERTIES OF SURFACES AND SOLIDS 9+3
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Centroids and centre of mass - Centroids of linesand areas - Rectangular, circular,
triangular areas by integration - T section, [ section, - Angle section, Hollow section by using
standard formula -Theorems of Pappus - Area moments of inertia of plane areas - Rectangular,
circular, triangular areas by integration - T section, I section, Angle section, Hollow section by
using standard formula - Parallel axis theorem and perpendicular axis theorem - Principal
moments of inertia of plane areas - Principal axes of inertia-Mass moment of inertia -mass
moment of inertia for prismatic, cylindrical and spherical solids from first principle - Relation to
area moments of inertia.

Total Periods 60
Suggestive Assessment Methods
Continuous Assessment Test Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
1. Descriptive written exam 1. Assignments 1. Descriptive written
2. Quiz exam

Outcomes

Upon completion of the course, the students will be able to:

CO1: Comprehend and analysis the forces in the system.

CO2: Solve problems in engineering systems using the concept of static equilibrium.

CO3: Solve problems involving kinematics and kinetics of rigid bodies in plane motion.

CO4: Solve problems involving frictional phenomena in machines.

CO5: Understand the concept of translation and rotation on a rigid body.

CO6: Determine the centroid of objects such as areas and volumes, center of mass of body and
moment of inertia of composite areas.

Text Books

1. Beer, F.P and Johnston Jr. E.R, Cornwell and Sanghi ., “Vector Mechanics for Engineers (In SI
Units): Statics and Dynamics”, 11thEdition, McGraw-Hill Publishing company, New Delhi (2017).

2. N.H. Dubey, “Engineering Mechanics Statics and Dynamics”, 1st Edition, McGraw-Hill Education
India Private Ltd., New Delhi, (2016)

Reference Books

1. Meriam ].L. and Kraige L.G., “ Engineering Mechanics- Statics - Volume 1, Dynamics- Volume 2”,
Third Edition, Wiley India,2017.

2. Hibbeller, R.C and Ashok Gupta, “Engineering Mechanics: Statics and Dynamics”, 11th
Edition, Pearson Education 2015.

3.S. S. Bhavikatti, Engineering Mechanics, New Age International Publishers, 2016

Web Resources
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1. https://nptel.ac.in/courses/112103109/

2. https://nptel.ac.in/courses/112106286/

CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO |PO| PO | PO | PO | PO | PO PSO1 | PSO2
Cco 1 2 3 4 5 6 - 3 P09 | PO10 | PO11 | PO12
1 3 3 1 - - - - 1 1 1 -
2 3 3 1 - - - - 1 1 1 -
3 3 3 1 - - - - 1 1 1 -
4 3 3 1 - - - - 1 1 1 -
5 3 3 1 - - - - 1 1 1 -
6 3 3 1 - - - - 1 1 1 -
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CAT1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
Remember 10 10 10 10 10
Understand 10 10 10 10 10
Apply
Analyze 80 80 80 80 80
Evaluate
Create

|[COURSE LEVEL ASSESSMENT QUESTIONS
|[COURSE OUTCOME 1:

1. Two identical rollers each of weight 1000N are supported by an inclined plane
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and a vertical wall as shown in fig below. Find the support reactions at points
A,B&C. assume all surfaces to be smooth.

2. The four coplanar forces are acting at a point as shown in figure-1. Determine
the resultant in magnitude and direction.

|

(F2)158N
1]
. (F1104N
"3 il
X' (F2)259M ST F
g°*—

(F4) 228N l

[COURSE OUTCOME 2:

1. An overhanging beam is loaded as shown in figure-2. Find the support reactions of the
beam when a 35kNm couple acts at C as shown.

Sk 10kN
3kN/m
=~ I5kNm

1 B T _-.L } = \
AN C 3 /N
AR ks R 4 X
<2 >0

L e e L B =1 L -

2. Find the magnitude, direction and line of action of the resultant force with respect to
A, for the system shown if Figure-3 AB=CD=BC=AD=2m.

60° 45°
A e|
2m
() C
30° : P
4KN - 10KN
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[COURSE OUTCOME 3:

1. Two blocks A and b of masses 3 and 6kg respectively are placed one above the other
on a horizontal table and connected to a suspended mass M through a frictionless
pulley as shown in Figure-5. The coefficient of static friction between A and B is 0.3
and the coefficient of kinetic friction between block B and table is 0.2. Find the
maximum mass of the block M in order that b accelerates over the table without A
slipping over B.

E

-
i+
e

|

2. The acceleration of a particle moving along a straight line is defined by a=8- x; The
particle starts from rest at t=0 and origin x=0. Determine (a) Velocity of the particle
when x=10m (b) The position of particle when velocity becomes zero. (c) Velocity of
a particle when acceleration becomes zero

|[COURSE OUTCOME 4:

1. Aforce of 300 N is required just to move a block up a plane inclined at 20° to the
horizontal, the force being applied parallel to the plane of Figure-6. If the inclination of
the plane is increased to 25°, the force required just to move the block up is 340 N, (the
force is acting parallel to the plane). Determine the weight of the block and the
coefficient of friction.

2. A 8mlongladder rests against a vertical wall making an angle of 50° with the wall and
resting on a floor, If a boy, whose weight is one half that of the ladder climbs it, at what
distance along the ladder will he be, when the ladder is about to slip? The coefficient of
friction between the ladder and the wall is 1/3 and that between the ladder and the
flooris 1/2.
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COURSE OUTCOME 5:

1. Determine the Moment of Inertia of the shaded area as shown in Figure-4 with respect

to the x-axis.

g 1 7

2. Find the principal moment of inertia of the plane area about its centroidal axis.

— i 2 CIM e

T

9cm

10 em

2cm
R, &

4 6 CcM ~——p|
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21ME1513 COMPUTER AIDED ENGINEERING GRAPHICS

Prerequisites for the course

NIL

Preamble

Engineering drawing is an important tool for all Engineers and for many others professionals. It is
the language of Engineers. Engineering Drawing communicates all needed information from the
engineer who designed a part to the workers who will manufacture it.

Objectives

1. Tounderstand the importance of the drawing in engineering applications

2. To improve their visualization skills so that they can apply these skill in developing new
products

3. To expose them to existing standards related to technical drawings

4. To develop graphic skills for communication of concepts, ideas and design of
engineering products

5. Train to practice engineering graphics through drafting software.

CONCEPTS AND CONVENTION(not for examination)

Importance of graphics in engineering applications - Use of drafting instruments - BIS conventions
and specifications - Size, layout of drawing sheets - Lettering and Dimensioning

UNITI PROJECTION OF POINTS AND LINES 9

General Principles of orthographic projection - First Angle Projection, projection of points in four
quadrants - Projection of straight lines locatedin the first quadrant - inclined to both planes

UNIT 11 PROJECTION OF SOLIDS 10

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to one
reference plane by change of position method.

UNIT III SECTIONS OF SOLIDS AND DEVELOPMENT OF SURFACES 10

Sections of regular solids as per BIS conventions - Constructing sectional views of simple objects
and components - Development of lateral surfaces of regular solids-Projection of truncated solids .

UNIT IV ISOMETRIC PROJECTIONS 8

Principles of isometric projection - isometric scale - isometric projections of simple solids,
truncated prisms, pyramids, cylinders and cones.

UNITV PERSPECTIVE PROJECTIONS 8

Perspective projection of prisms, pyramids and cylinders by visual ray method.

S.No co

List of Experiments
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1. Introduction to drafting commands in AutoCAD. Creation of | CO1,CO 6
simple geometry and editing practice.

2. Projection of simple Geometric objects and engineering | CO2, CO6
components using AutoCAD

3. Construction of simple objects and components sectional | CO3, CO.6
viewsusing AutoCAD
4, [sometric projection of simple components-flange, cylinder, | CO4, CO6

chimney, lamp shades, valve, Bracketsusing AutoCAD

5. Creating a Perspective Projection of solids using AutoCAD CO5, COo6

Total Periods | 45 Theory + 15
Lab Hours

Laboratory Requirements

SYSTEM REQUIREMENTS
(For a batch of 30 Students)

Hardware:

1. Intel i3 core due processor with 4GB ram with 500GB hard disk - 30 Nos.
2. Laser Printer - 1 No.
Software:

Drafting package - AutoCAD - Adequate license (Open source)

Suggestive Assessment Methods

CAT1 Model Lab End Semester Exams
(30Marks) (20 Marks) (50 Marks)

30 20 50
Outcomes

Upon completion of the course, the students will be able to:

CO1: Apply the principles of first angle projection in construction of points and lines.

CO2: Apply the principles of change of position method in projection of simple solids.

CO3: Develop projections of sectioned solids and their developmental surface.

CO4: Develop isometric views from orthographic projections

CO5: Construct the perspective projections of simple solids

CO06: Develop orthographic ,isometric and perspective projection and development of surfaces
using drafting software.

Text Books
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(P) Limited (2022)

1. Venugopal K. and Prabhu Raja V., “Engineering drawing + Autocad”, New Age International

2.Natrajan K.V,, “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai(2015)

Reference Books

1. Kumar M.S,, “Engineering Graphics”, D.D. Publications, (2015)

New Delhi, (2015)

Publication of Bureau of Indian Standards:

[S10714 (Part 20) - 2001 and SP 46 - 2003: Lines for technical drawings
IS11669 - 1986 and SP 46 - 2003: Dimensioning of Technical Drawings
IS 15021 (Parts 1 to 4) - 2001: Technical drawings - Projection Methods

SN

2. Parthasarathy N.S. and Vela Murali, “Engineering Graphics”, Oxford University, Press,
3. Shah M.B. and Rana B.C,, “Engineering Drawing”, Pearson Education (2009)
4. N.D.Bhatt, “Engineering Graphics”, Charotor Publishing House, 53RP Edition 2019

[S10711 - 2001: Technical products Documentation - Size and lay out of drawing sheets
IS 9609 (Parts 0 and 1) - 2001: Technical products Documentation - Lettering

Web Resources

1. http://nptelac.in/courses/112103019
2. https://archive.nptel.ac.in/courses/112/105/112105294/

CO Vs PO Mapping and CO Vs PSO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1
3 1 1 2 3 2
CO .2
3 1 1 1 1 3 2
CO3
3 1 1 1 1 3 2
co4
2 2 1 1 1 3 1
co5
2 2 1 1 1 3 2
coé6
2 2 2 2 2 3 3
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CATEGORY CAT1 CAT 2 MODEL END SEM EXAM
REMEMBER
UNDERSTAND

72



http://nptel.ac.in/courses/112103019

Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

APPLY

15

15

20

50

ANALYZE

EVALUATE

CREATE

|[COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1: Apply the principles of first angle projection in construction of
points and lines. (Apply)

1. Draw the projections of the following points on a common reference line. (Apply)
A,35 mm above HP and 25 mm in front of VP

B,40 mm below HP and 15mm behind VP

C,50 mm above HP and 25 mm behind VP

D,45 mm below HP and 25 mm behind VP

E, 30 mm behind VP and on HP

2. A line CD measuring 80 mm is inclined at an angle of 30° to HP and 45° to VP. The point C
is 20 mm above HP and 30 mm in front of VP. Draw the projections of the straight

line.(Apply)

COURSE OUTCOME 2: Apply the principles of change of position method in projections of
solid problems and draw graphically

1. A pentagonal pyramid of base side 25mm and height 40mm, is resting on the ground on
one of its triangular faces. The base edge of that face is inclined 300 to VP. Draw the
projections of the solid. (A)

2. A hexagonal prism has side 25mm and height 50mm has a corner of its base on the
ground and the long edge containing that corner inclined at 300 to HP and 450 to VP.
Draw the projections of the solid. (A)

COURSE OUTCOME 3: Develop projections of sectioned solids and their
developmental surface.

1. A cylinder of base diameter 50mm and height 60mm rest on its base on HP. It is cut
by a plane perpendicular to VP and inclined at 45° to HP. The cutting plane meets
the axis at a distance 15mm from its top base. Draw the sectional plan and true
shape of the section. (A)

2. A regular hexagonal pyramid side of base 30 mm and height 60 mm is vertically on
its  base on HP, such that two of its sides of the base are perpendicular to VP. It is
cut by a plane inclined at 30° to HP and perpendicular to VP. The cutting plane
bisects the axis of the pyramid. Obtain the development of the lateral surface of the
truncated pyramid. (A)
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COURSE OUTCOME 4: Develop isometric views from orthographic projections

1. A cone of diameter 50 mm and axis 70 mm rests on its base on HP. A section plane
perpendicular to VP and inclined at 30° to HP cuts the solid and passes through a point
on axis which is 40 mm above HP. Draw the isometric view of a truncated cone. (A)

2. A pentagonal pyramid of base edge 25 mm and height 65 mm rests vertically on its
base on the HP such that one of its base edge parallel to VP. It is cut by a plane, parallel
to HP and perpendicular to VP and passes through a point 25 mm from the apex. Draw
the isometric view of the frustum of pyramid. (A)

COURSE OUTCOME 5: Construct the perspective projections of simple solids

1. Draw the perspective view of a square prism of base side 40mm and height 50mm. one
vertical lateral face is parallel to PP and 30mm away from it. The station point is 80mm
from PP, 80mm above the base and 60mm to the right of the axis of the prism. (APPLY)

2.A hexagonal pyramid of base side 25mm and axis length 50mm is resting on GP on its
base with a side of base is parallel to and 20mm behind PP. The station point is 60mm
above GP and 80mm in front of PP and lies in a central plane which is 50mm to the left of
the axis of the pyramid. Draw theperspective view of a pyramid. (APPLY)

COURSE OUTCOME 6: Students will be able to Develop Orthographic ,isometric and
perspective projection and Development of surfaces using drafting software

1. A hexagonal pyramid of base side 30 mm axis length 60 mm is resting on HP on one of
its base corners with its axis inclined at 35° to HP and parallel to VP. Draw its
projections. (APPLY)

2. A cylinder of base diameter 50mm and axis length 50mm is placed horizontally on GP on
its base. The axis of the cylinder is 35mm behind PP. The station point is 70mm in front
of PP and 70mm above the GP and is 50mm to the left of the axis. Draw the perspective
projection of the cylinder. (APPLY)
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21CS2512 Python Programming

(Common for Mechanical and Civil) 2 10| 2 3

Preamble

This course is an introduction to the Python programming language for students without prior
programming experience. Students are introduced to core programming concepts like data
structures, conditionals, loops, variables, and functions. This course includes an overview of the
various tools available for writing and running Python, and gets students coding quickly. It is
easy for beginners to learn, it is widely used in many scientific areas for data exploration.

Prerequisites for the course

e Problem Solving Techniques, Logical Thinking

Objectives

To know the features of Python.

To develop Python programs with conditionals and loops.

To define Python functions and use function calls.

To make students to apply Python data structures - strings, lists, tuples, dictionaries.
To work with files in Python.

To handle exceptions.

. To analyse and explore data using python libraries.

N v wN R

UNIT INTRODUCTION TO PYTHON 5

Features of Python - Modes of Python - values and data types: Variables - expressions -
statements - Operators - Input and Output - comments.

UNIT II CONTROL FLOW, FUNCTIONS 5

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained
conditional (if-elif-else); Iteration: state, while, for, break, continue, pass; Functions: function
definition and use, parameters and arguments, recursion.

UNIT III STRING, LIST, TUPLES 8

Strings: string slices, string functions and methods. Compound data - Lists: list operations - list
slices - list methods - list loop. Tuples: tuple assignment - tuple as return value

UNIT IV DICTIONARY, FILES AND EXCEPTION HANDLING 7

Dictionaries: operations and methods Files and exception: text files, reading and writing files,
Command line argument, Errors: SyntaxErrors, Runtime errors, Logical Errors — Exceptions -
handling exceptions

UNITV MODULES AND PACKAGES 5

Modules, packages, Numpy, Seaborn, Pandas
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Total Periods

30 Theory +30
Lab

S.No

List of Experiments

co

Python Program using conditional statements

a) Write a program for checking the given number is even or
odd.

b)Write a program for finding biggest number among 3
numbers

c) Implement python script to read person’s age from
keyboard and display whether he is eligible for voting or
not.

d)Implement python script to check the given year is leap
year or not.

Co1

Python Program using looping statements

a) Write a Python Program to generate first N natural
numbers.

b) Write a python program to read a integer and for all non-
negative integers i<n, print i2,

c) Write a Python Program to print factorial of a number.

d) Write a Python Program to print sum of digits of a
number

e) Python Program to Print All Numbers in a Range
Divisible by a Given Number

f) Python Program to Find Numbers which are Divisible by
7 and Multiple of 5 in a Given Range

Co2

Python Programs using functions
a) Write a Python Program to Find Fibonacci Numbers
using Recursion
b) Write a Python Program to generate Electricity Bill.

CO2

Python Programs using string

CO3

a) Write a Python Program to calculate the number of
digits and letters in a string.

b) Write a Python Program to Count Number of
Lowercase Characters in a String

c) Write a Python Program to Check if the Substring is
Present in the Given String

Python Programs using list
a) Python Program to Print Largest Even and Largest
0dd Number in a List
b) Python Program to Remove Duplicates from a List.

CO3
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Python Programs using tuples
a) Write a Python Program to Create a List of Tuples

with the First Element as the Number and Second Element
as the Square of the Number

CO3

Python Programs using dictionaries
a) Write a Python Program to Find the Sum of All the
Items in a Dictionary
b) Write a Python Program to Multiply All the Items in a

Dictionary

COo4

Python Programs using files
a) Write a Python Program to Count the Number of
Lines, words, characters a in Text File
b) Python Program to Copy One File to Another File.

CO4

Implementing real-time/technical applications using]
Exception handling. (divide by zero error, voter’s age
validity)

COo4

Programs using Python library - NumPy, Pandas, Seaborn

a) Write a NumPy program to create an element-wise
comparison (greater, greater_equal, less and
less_equal) of two given arrays.

b) Write a NumPy program to multiply the values of
two given vectors.

c) Write a Pandas program to get the powers of an
array values element-wise.

d) Write a Pandas program to create and display a

DataFrame from a specified dictionary data which has the
index labels.

CO5

e) Write a Python program to find the correlation between
variables of iris data. Also create a hitmap using Seaborn to

present their relations.

Laboratory Requirements

60 Systems with windows / LINUX operating system with python IDLE or equivalent.

Continuous Assessment Lab Components Assessments

End Semester Practical

2. Model examination

Test Exams
(20 Marks) X
(30 Marks) (50 Marks)
1. Descriptive questions 1. Lab experiments 1. Descriptive questions

Outcomes

Upon completion of the course, the students will be able to:
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CO1: Write Python programs for solving problems using conditional statements.

CO2: Write Python programs for solving problems using looping statement and list and
decompose a Python program into functions.

CO3: Represent data using Python strings, lists, and tuples, and solve computational problems
using them.

CO4: Solve computational problems using data represented in dictionaries and files handle
exceptions while dealing with data.

CO5: Write modules and packages and Use Numpy, Seaborn and Pandas libraries in real time to
solve scientific problems.

Text Books

1. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”, Second
Edition, Shroff/O‘Reilly Publishers, 2016.

Reference Books

1. Charles Dierbach, “Introduction to Computer Science using Python”, Wiley India Edition,
2016.

Web Resources
1. Python for Data science - https://onlinecourses.nptel.ac.in/noc20_cs36/course (Unit V
- Numpy, Pandas, Seaborn)

CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO| PO| PO| PO| PO| PO| PO | PO | PO1 | PO1 | PO1 | PSO | PSO

€O 1 2 3 4 5 6 7 8 9 0 1 2 1 2

1 2 2 2 1 1

BLOOMS LEVEL ASSESSMENT PATTERN

BLOOMS CAT1 CAT 2 Lab Model Lab | END SEM
CATEGORY Experiments PRACTICAL
EXAM
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Remember 10 10 10
Understand 10 10 10
Apply 80 80 100 100 80
Analyze

Evaluate

Create

COURSE LEVEL ASSESSMENT
QUESTIONSCOURSE OUTCOME

1. Write a Python Program to read the unit of electricity consumed in a
house and calculate the amount to be paid for the electricity consumed.
The bill amount should be calculated as per the given specification:

a. For 0to 100 units the per unitis @ 0/-

b. For 0 to 200 units, for the first 100 unit the per unit cost is zero and
the next
100 units, the consumer shall pay [ 1.5 per unit.

c. For 0 to 500 units, the consumer shall pay & 0 for the first 100
units, for the next 100 units the consumer shall pay @ 2 per unit,
for the next 300 units the unit cost is @3.00/- (Apply)

2. Explain in detail about the various conditional statements that are

supported by Python. (Understand)
3. Differentiate variables and constants. (Analyse)
COURSE OUTCOME 2:

1. Write a Python Program to Read a Number n and Compute n+nn+nnn. (Apply)

2. Differentiate break and continue. (Analyse)

3. Write a Python Program to read the unit of electricity consumed in a
house and calculate the amount to be paid for the electricity consumed.
The bill amount shouldbe calculated as per the given specification:

a. For 0to 100 units the per unitis@0/-

b. For 0 to 200 units, for the first 100 unit the per unit cost is zero and
the next

100 units, the consumer shall pay [ 1.5 per unit.

c. For 0 to 500 units, the consumer shall pay & 0 for the first 100
units, for the next 100 units the consumer shall pay & 2 per unit,
for the next 300 units the unit cost is @3.00/- (Apply)

79




Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

COURSE OUTCOME 3:

1. Whatis printed by the following statements? (Appy)

s = "engineering"
r - nn
foritemin s:

r =item.upper()=r

print(r)

2. Isstring mutable. Justify your answer. (Understand)

3. List out some compound data type that are supported by python.(Remember)
COURSE OUTCOME 4:

1.What happens if the file is not found in the following Python code?
(Apply)

a=False

while not a:

try:
f_n = input("Enter
file name")i_f =
open(f_n, 'r")

except:

print("Input file not found")

3. Write a Python Program that Reads a Text File and Counts the Number

of Times aCertain Letter Appears in the Text File. (Apply)
4. How will you handle exception when it is raised? Explain. (Understand)
COURSE OUTCOME 5:
1. Write a Pandas program to create and display a one-dimensional array-
like objectcontaining an array of data using Pandas module. (Apply)
2. Explain in detail about modules and packages in Python. (Understand)
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SEMESTER III
S.No Course Course Name Category [Contact | L | T | P C
Code Periods
Theory Courses
1 | 21HS1103 | &G oy / Tamil Heritage HSSM 1 1 /0|01
2 21MA3201 | Probability & Statistical Analysis BS 4 3 1110 4
3 | 21CE3601 Construct_lon material, techniques PC 3 3 1ol o 3
and practices
4 | 21CE3602 | Surveying PC 3 3 10| 0 3
5 | 21CE3603 | Engineering Geology PC 3 3 10| 0 3
Theory cum practical
1 | 21CE3501 | Strength of Materials I ES 5 3 10/ 2 4
Practical Courses
1 | 21CE3611 | Surveying Laboratory PC 4 0 |0 4|2
2 | 21CE3511 Computer Aided Building Drawing ES 4 o lol a )
Laboratory
Employability Enhancement Course
3 | 21PT3902 | Verbal Ability EEC 2 0 ol 2 1
Total | 28 15 [ 1|12 | 22
L T P C
21HS1103 TAMIL HERITAGE
1 0 0 1

Preamble: This course is offered to equip students to create awareness of the contribution of
Tamil people to Indian culture by highlighting the characteristics of Tamil language and
literature and exhibiting Tamil culture through traditional arts such as performing arts and fine
arts.

Prerequisites for the course:

The prerequisite knowledge required to study this course is basic knowledge in English and
Tamil Heritage.

UNIT I LANGUAGE AND LITERATURE 6

Language Families in India-Dravidian Languages -Tamil as Classical Language -Classical
Literature in Tamil - Secular Nature of Sangam Literature -Distributive Justice in Sangam
Literature Management Principles in Thirukural - Tamil Land Bakthi Literature Azhwars and
Nayanmars-Forms of minor Poetry development of Modern literature in Tamil-Contribution of
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Bharathiyar and Bharathidhasan.

HERITAGE-ROCK ART PAINTINGS TO
UNIT II MODERN ART-SCULPTURE 6

Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - Art of temple
car making- Massive Terracotta sculptures, Village Deities, Thiruvalluvar Statue at
Kanyakumari, Making of musical instruments - Mridangam, Parai, Veenai, Yazh and
Nadhaswaram - Role of Temples in Social and Economic Life of Tamils.

UNIT III FOLK AND MARTIAL ARTS 6

Therukoothu, Karakattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leather puppetry,
Silambattam, Valari, Tiger dance-Sports and Games of Tamils.

UNIT IV THINAI CONCEPT OF TAMILS 6

Flora and Fauna of Tamils & Agam and Puram Concept from Tholkappiyam and Sangam
Literature -Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient
Cities and Ports of Sangam Age-Export and Import during Sangam Age-Overseas Conquest of
Cholas.

CONTRIBUTION OF TAMILS TO INDIAN
UNIT V NATIONAL MOVEMENT AND INDIAN CULTURE 6

Contribution of Tamils to Indian Freedom Struggle-The Cultural Influence of Tamils over the
other parts of India - Self-Respect Movement - Role of Siddha Medicine in Indigenous Systems
of Medicine-Inscriptions & Manuscripts-Print History of Tamil Books.

Total Periods 30

Course Outcomes:

Cco1 To widen the knowledge on the characteristics of Tamil language and literature.

CO2 To explore the traditional Tamil fine arts and its techniques of Tamil Heritage.

Co3 To evaluate the various types of performing arts and their cultural context.

COo4 To get an insight on the lifestyle and living techniques of Tamil ancestors.

CO5 To recognise and perceive the role played by Tamils in the unity and development of
India.
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CO PO Mapping:

PO PO | PO | PO | PO | PO | PO | PO | PO | PO | poq
co | PO1

2 3 4 5 6 7 8 9 10 | 11 2
1 1 2 3 1 3
2 1 3 2 3 2
3 1 3 2 1 2
4 3 2 2 3 2
5 2 3 3 2 3

TEXT-CUM-REFERENCE BOOKS

1. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL-(in
print)

2. Social Life of the Tamils- The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

3. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D.Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

4. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

5. Keeladi-‘Sangam City Civilization on the banks of river Vaigai’(Jointly Published
by:Department of Archaeology &TamilNadu Text Book and Educational Services
Corporation, Tamil Nadu)

6. Studies in the History of India with Special Reference to TamilNadu (Dr.K.K.Pillay)
(Published by: The Author)

7. Porunai Civilization(Jointly Published by:Department of Archaeology &TamilNadu
Text Book and Educational Services Corporation,Tamil Nadu)

8. Journey of Civilization Industo Vaigai(R.Balakrishnan)(Published by:RMRL)-
Reference Book.
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21HS1103 SLOLpF Y

(LP 63T W) 6™ (Preamble)

QuumLgdlLd Qumoluilwed vuflgd (pFHeomd  y6uor(h  LOMEvoT6U I & 6rfl6or
Wpgeombd uUBUGHNG 2Fflwg. Sl Qumfl wOMID Q&S WSS e
BTG THHHMIHG WLILUS ST KHNESH HMELSET LOMHMILD
[T SHMEVS6T UflWNGS SLOIPL LU L HeouuGsHs @b LUl iq M@
SOIPTSHET QpHMIWL LIS N6 LTS 6T AMWEF CFUIGHE.

LML QBMI&SHT6T (L 6oTHILIH S 61 6018 61T(Prerequisites for the course)
Suolp Qomfluilev 6r(ps LIRSS QFHHHBHHL SieuSWILD.
316V | Qmfl oMb @ev& &l 6

@nHw QAwrfls GELURSET- Spraill Qurplser - SO @@ QFLALTL -
Sl QFsuallevsAlWLMmIGST - Fhs Qe&HWGHT FOW FTTUDD ST -
Fhs QeusEHWGH L LSHTH6L M - HmESGmeflev GevmeTemMLOS
&HHZHSHGH6T - SO STUNWLMKGET HLOINSSH6L Foeu CQUTSHS &FLOWIhIS 6o
ST&HSHD - AMMeLSHWMIGET- HLOLHL Halsr QeosHWSHeT euen&s- HLOLD
Qeusslw  euerjefuiled umrgHwmy wOMID urpHeTFST P EHCWmHledr
umisefliy.

Y- umemm ealllmiSer (&L Heler cpallinhiser
PG 1 UEMIJ- HHLIS 5 EM6V °
BB (NGO Hafear SHUMmSET alem] - BCLTET FleMeL&6T- LILDMIG L uileory
LOMID SiUF&H6T FUTHSHGW Mm&ailleneil QUTIEL ST, GUITLMLLET- G
Qeuuld SHemev- S&EW6H HAOUmiser - BILGUUDMS QSUWIaUmISET- (SO
Weneruiled HmeueTEpeauy Hemev - QM&FS HMHAISHeT- WOI(HSHISGD, LMD,
afemerst, WML, BHIGevaUrD - FOWPTHefler Feps QUTGHETTSHTT aurpailed
Camallsvaafleir LMIG..

BILGUUMS SmevseT mmib el

SAE ellemerwimL (b & 6T °
Q&M55n G, SHISTLLLD, elleouUTL (B, SHfluTer fndgl. PuileomLLLd,
GCameoummeus Fndgl, HeoUMTL LD, euemfl, LeOlwmL LD, SLOLPHSefleor
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ellememwimL (B &6

36V IV Slprsefler  Heneoors CaHrLLmH &6 6

SRS SHS60T HTEUTHISHEHLD, allvnIGHEHD - CFTeLSHTUIWLD MM Fhis
QeusEWHHL B WLOHMID UmE CHEMTLUTGSET - SLOIpTSer Gummlwl
SIMSCHTLUTG - RS STLHHOL FUOINSHHOL eT(pHFMiabn , Sevailujb -
§hi% SNV HEJHRISEHLD FOMUPSHISEHLD - FhG STLHHOL gDMILH
woHmib @M&GWE - L6 &LHG Hrpsefled GCampiseaflsr Qeumml.

316V @nrdw GCyHlw Quwssd wLOHMWL @HHw

v UeoTUMLIgM &S SLolpisefler Lmisefliy

@nHwu  al@smeouGurileo  suilpFsefler umG - @b Slwirexil 6ot
nuu@dseflev  LUOIPL UGITUMLI6T HTHESWL - SGwflWmms @USHSD -
A@ndHw LHmHGuHHL &5 WLOHSHHUHHET UKG - &6LE6UL (h &6,

MEBAW(PSGILLIREET - SO LSHSMSef6T 58 alfeomm

Total Periods 30

21MA3201 PROBABILITY AND STATISTICAL ANALYSIS

Preamble:

This course provides an introduction to numerical methods and engineering statistics for engineering
students. The focus of numerical methods is translating engineering problems into algorithms and
implementing them in a spreadsheet or programming language. Topics covered include numerical
interpolation, integration and differential equations. The statistics portion teaches students basic
probability theory, standard distribution, the central limit theorem, hypothesis testing, confidence
intervals and design of experiments.

Prerequisites for the course

Basic knowledge in probability theory.

Objectives

The Course will enable learners:

1. To improve their ability in solving partial and ordinary differential equations with initial and
boundary conditions.
2. To have knowledge in simple integrals.
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3. To introduce the basic concepts of probability.
4. To familiarize with ANOVA
5. To apply the concept of testing of hypothesis to Engineering problems

UNIT I Interpolation and Numerical Integration 9+3

Lagrange’s interpolation formula for unequal intervals - Newton’s forward and backward difference
interpolation for Equal intervals - Numerical single integration using Trapezoidal rule, Simpson’s 1/3
rule and Simpson’s 3/8 rule

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Newton’s forward and backward interpolation, Numerical integration.

UNIT II Numerical Solution of Ordinary Differential Equations 9+3

Solution of ODE by Single step methods: Taylor’s series method - Euler’s method - Fourth orders
Runge-Kutta method for solving first order equations - Multi step methods: Milne’s method for solving
first order equations.

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Taylor’s series, Euler’'s method, Fourth order Runge-Kutta method and
Adam’s method

UNIT III Probability and Distributions 9+3

Definitions of probability, sampling theorems, conditional probability; mean, median, mode and
Standard deviation; Random variables, Binomial, Poisson and Normal distribution.

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Probability, Random variables and distributions.

UNIT IV Testing of Hypothesis 9+3

Sampling distributions and Standard Error - Small samples and large samples - Test of hypothesis -
Type I, Type Il Errors - Large sample tests for mean -Small sample tests for mean - t and f test - Chi-
Square distribution -Test of independence of attributes.

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on Small sample tests for mean - t ,f test, Chi- Square distribution.

UNIT V Design of Experiments 9+3

Basic principles of experimentation - Analysis of variance - One-way classification - Completely
Randomized Design -Two-way classification - Randomized Block Design - Comparison of CRD and
RBD.

SUGGESTED EVALUATION METHODS:

e Tutorial Problems on ANOVA, Completely Randomized Design

Total Periods 45 + 15 = 60 Periods

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams
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(20 Marks) (20 Marks) (60 Marks)

1. Descriptive Questions 1.Assignment 1. Descriptive Questions

2. Online Quizzes

Outcomes

Upon completion of the course, the students will be able to:

CO 1: Apply numerical techniques in interpolations and Integration (Apply)

CO 2: Apply the concepts of probability which can describe real life phenomenon. (Apply)

CO 3: Apply the concept of probability distributions which can describe real life Problems (Apply)
CO 4: Compare testing of hypothesis for small and large samples in real life problems. (Analyze)

CO 5: Analyze the design of experiments in the field of agriculture (Analyze)

Text Books
1. S.RKlyengar & R.K]Jain, “Numerical Methods” New Age International Publishers, New Edition
2015.
2. Grewal. B.S. and Grewal. |.S., “Numerical Methods in Engineering and Science ", 10th Edition,
Khanna Publishers, New Delhi, 2015.
3. Johnson, R.A,, Miller, I and Freund J., “Miller and Freund’s Probability and Statistics for

Engineers", Pearson Education, Asia, 8th Edition, 2015.

Reference Books

1.
2.

3.

4,
5.

Burden, R.L and Faires, ].D, "Numerical Analysis”, 9th Edition, Cengage Learning, 2016.
Devore. ].L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning,
New Delhi, New Edition, 2017.

Gerald. C.F. and Wheatley. P.O. "Applied Numerical Analysis” Pearson Education, Asia, New
Delhi, 2016.

Advanced Engineering Mathematics E. Kreyszig John Wiley & Sons 10th Edition, 2016.

Engineering Mathematics Srimanta Pal et al Oxford University Press 3 rd Edition, 2016

1.

N o s w

Web Resources:

Numerical Integration -
https://archive.nptel.ac.in/content/storage/111/107/111107105/MP4/mod01lecO01.mp4
https://youtu.be/YTHt4Sp8Hag

Numerical Solution of Ordinary Differential Equations -
https://archive.nptel.ac.in/content/storage2/127/106/127106019/MP4/mod01lec01.
mp4

https://youtu.be/m2p6hrQGax

Probability and distributions -

https://youtu.be/cp7 ZF2kNi4

Testing of hypothesis - https://youtu.be/80NGkvuRP60

Design of experiments - https://youtu.be/KhjM8YI3agk

89



https://youtu.be/YTHt4Sp8Hag
https://youtu.be/m2p6hrQGaxQ
https://youtu.be/cp7_ZF2kNi4
https://youtu.be/8oNGkvuRP60
https://youtu.be/KhjM8YI3agk

Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

CO Vs PO Mapping and CO Vs PSO Mapping:

PO | PO | PO | PSO | PSO | PSO
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9
10 |11 |12 | 1 2 3
1 3 2 1 1 1 1 1
2 3 2 1 1 1 1 1
3 3 2 1 1 1 1 1
4 3 2 1 1 1 1 1
5 3 2 1 1 1 1 1
ASSESSMENT PATTERN:
BLOOM’S ASSESSMENT TESTS END SEMESTER
CATEGORY EXAMINATION
CAT-1 | CAT-2 |FAT-1 |FAT-2
REMEMBER 10 10 5 5 10
UNDERSTAND 30 10 10 10 10
APPLY 60 40 10 10 50
ANALYZE 0 40 0 0 30
EVALUATE 0 0 0 0 0
CREATE 0 0 0 0 0
COURSE LEVEL ASSESSMENT QUESTIONS
COURSE OUTCOME 1 (CO 1) : (Apply)
1) (i) Find the y(3) in the following table using Lagrange’s interpolation
formula
X 0 1 2 4
Y 1 3 9 81
ii) By dividing the range into 10 equal parts evaluate
fon sinx dx

2) Find y(0.1) using Runge-Kutta (R.K) method given that Y y’+xy; y(0)=1
dx
COURSE OUTCOME 2 (CO 2) : (Apply)

1) Arandom variable X’ has the following probability function
X 012345 5 7 8B
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p(x) a2 3a 5a 7a 9a 11a 13a 15a 17a

(i) Determine the value of ‘@’
(i) Find P(X < 3),P(X =2 3),P(0< X <5)
(iii) Find the distribution function of X.
2) IfXis a continuous random variable with probability density function

(kx? —-1<x<1
fo) = { 0, else where
then find () The value of k

(ii)The mean and variance of X
(i) PG < x < 4)

COURSE OUTCOME 3 (CO 3) : (Apply)

1) Derive Mean and Variance of a Binomial distribution

2) The weekly wages of 1000 workmen are normally distributed around a mean of Rs. 70 with
Standard Deviation of Rs. 5. Estimate the number of workers whose weekly wages will be (i)
Between Rs. 69 and 72 (ii) less that Rs. 69 (iii) more than Rs 72.
COURSE OUTCOME 4 (CO 4) : (Analyze)

1. A random sample of 10 boys had the following 1.Q.’s 70, 120, 110, 101, 88, 83, 95, 98, 107,
100. Do these data support the assumption of a population mean 1.Q of 100 ? Find a
reasonable range in which most of the mean 1.Q values of samples of 10 boys lie.

2. To verify whether a course in accounting improved performance, a similar test was given to
participant both before and after the course. The marks are

Before: 44 40 61 52 32 44 70 41 67 72 53 72
After : 53 38 69 57 46 39 73 48 73 74 60 78
What the course useful?

3. Two batches each of 12 animals are taken for test of inoculation. One batch was inoculated
and the other batch was not inoculated. The numbers of dead and surving animals are given
in the following table in the both cases. Can the inoculation be regarded as effective against
the disease?

Dead Survived
Inoculated 15 85
Not inoculated 25 75
COURSE OUTCOME 5 (CO 5): (Analyze)
1. An experiment was designed to study the performance of 4 different detergents for cleaning

fuel injectors. The following “cleanness “readings were obtained with specially designed
equipment for 12 tanks of gas distributed over 3 different models of engines:

Engine 1 | Engine 2 | Engine 3 | Total
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Detergent A 45 43 51 139
Detergent B 47 46 52 145
Detergent C 48 50 55 153
Detergent D 42 37 49 128

Total 182 176 207 565

Perform the ANOVA and test at 0.01 level of significance whether there are

differences in the detergents or in the engines.

2. Avariable trial was conducted on wheat with 4 varieties in a Latin Square Design . The plan
of the experiment and the per plot yield are given below.:

C 25
A 19
B 19
D 17

> O w

C

23
19
14
20

A
C
D
B

Analyze data and interpret the result.

20
21
17
21

> N0 W g

20
18
20
15
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21CE3601 CONSTRUCTION MATERIALS, TECHNIQUES AND

PRACTICES

Prerequisites for the course

e NIL

Objectives

1. To give complete exposure on stones, bricks and their suitability.

2. To getidea on weather proofing materials, timber, applications of ferrous and non-ferrous
materials.

3. To study the various construction practices prevailing in the field.

4. To know the different techniques practiced in construction.

5. To explore the suitability of equipment employed in different ground conditions.

UNITI BASIC CONSTRUCTION MATERIALS 9

Stones: Classification - Properties and Tests - Artificial Stones. Bricks: Brick Earth - Composition
and Harmful Constituents - Manufacturing Process, Classification - Properties - Sampling and
Testing - Brick Substitutes - Tiles. Timber: Market Forms - Physical Properties, Seasoning,
Defects and Preservative Treatment. Ferrous Metals: Iron And Steel - Market Forms - Structural
Steel - Composition - Materials Properties and Behaviour. Lime - Preparation of lime mortar

UNIT II CONSTRUCTION TECHNIQUES 9

Structural Systems - Load Bearing Structure - Framed Structure - Load Transfer Mechanism -
Floor System - High Rise Building Technology - Environmental Impact of Materials - Responsible
Sourcing Material Used - Construction Methods - Natural Buildings - Passive Buildings -
Intelligent(Smart) Buildings - Meaning - Building Automation - Energy Efficient Buildings for
Various Zones-Case Studies of Residential, Office Buildings and Other Buildings in Each Zones.

UNIT III CONSTRUCTION PRACTICES 9

Specifications - Construction Co-ordination - Site Clearance And Marking - Earthwork -
Foundations and Basements - Mortar - Types - Masonry - Brick Masonry - Bonds - Stone Masonry
- Classification. Flooring - Damp Proof Courses - Construction Joints - Movement and Expansion
Joints - Centering and Shuttering - Scaffoldings — Weather and Water Proof - Roof Finishes -
Acoustic and Fire Protection.

UNIT IV SUB AND SUPER STRUCTURE CONSTRUCTION 9

Techniques of box jacking- pipe jacking- under water construction of diaphragm walls and
basement Tunnelling techniques- piling techniques -well and caisson - sinking cofferdam - sheet
pile- Shoring for deep cutting.

Launching girders, bridge decks, off shore platforms - special forms for shells - techniques for
heavy decks, Material handling - erecting light weight components on tall structures.Shoring and
underpinning.

UNITV CONSTRUCTION EQUIPMENT 9
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Selection of Equipment - Earthwork Equipment - Tractors, Motor Graders, Scrapers, Front End
Waders, and Earth Movers - Equipment For Soil Compaction - Equipment For Compaction,
Batching And Mixing and Concreting - Material Handling and Hoisting - Dewatering and Pumping
- Trenching, Tunnelling and Dredging.

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Test Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
1. Descriptive written exam 1. Assignments 1. Descriptive written
2. Quiz exam

Outcomes

Upon completion of the course, the students will be able to:

CO1: Select suitable construction materials.

CO2: Understand various techniques in construction.

CO3: Understand various construction practices available in masonry and support structures.
CO4: Execute construction Practices effectively in the field.

CO5: Employ appropriate equipment towards speedy completion of projects.

Text Books

Rajput.R.K,"Engineering Materials", S. Chand and Company Ltd., 2008.
Duggal.S.K.,"Building Materials",4thEdition, NewAge International , 2008.

Varghese, P.C. "Building construction”, Prentice Hall of India Pvt.Ltd, New Delhi, 2016.
Peurifoy, Schexnayder, Shapira, “Construction Planning, Equipment and Methods”, Tata
McGraw Hill Education Private Ltd-9th edition, 2018.

5. Arora S.P. and Bindra S.P., “The Text Book of Building Construction”, DhanpatRai and Sons,
2010.

B W

Reference Books

1. Jagadish.K.S,"Alternative Building Materials Technology", NewAge International, 2007.

2. Gambhir. M.L., &NehaJamwal., "Building Materials, products, properties and systems",Tata
McGraw Hill Educations Pvt. Ltd, New Delhi, 2012.

3. National Building Code of India, Part V, "Building Materials”, 2016.Sharma S.C.Construction

Equipment and Management,Khanna Publishers New Delhi, 2002

Web Resources

1. https://nptel.ac.in/courses/105102088/
3. https://nptel.ac.in/courses/105103093/
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CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
1 1 1 1 1 1
2 1 1 1 1
3 2 1 2 2 2 1
4 2 1 2 2 1 2
5 2 2 2 2 1 1
6 2 2 2 2 1 1
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L| T/ P C
21CE3602 SURVEYING

Prerequisites for the course

e Engineering Mathematics

Objectives

1. Students will be introduced to the principles of various basic surveying methods for linear
and angular measurements for determination of distances, elevations, areas and volumes.

2. They will be exposed to the recent advances in surveying methods for application in Civil
Engineering Projects.

UNIT I INTRODUCTION TO CHAIN AND COMPASS SURVEYING 9

Definition - Principles - Classification - Field work and office work - Types of chain - methods of
ranging a line - chain survey of an area, uses of cross staff - sources and limits of error and their
correction. Magnetic and true north, magnetic declination and its variation - Bearings - Prismatic
compass - Surveyor's compass - compass survey - local attraction and its elimination -
Traversing.

UNIT II LEVELLING AND CONTOURING 9

LEVELLING: Principles and theory of levelling - Datum, bench mark and reduced level - level
surface and horizontal plane - mean sea level - Types of levels, levelling staff and their types -
effect of curvature and refraction - Balancing back sight and foresight distance - Longitudinal,
cross-sectional and reciprocal levelling - Reducing levels by rise and fall and height of collimation
methods and check- CONTOURING: Definition - Contour interval and horizontal equivalent -
characteristics - interpolation - Drawing contour lines - uses of contour maps. Area and volume
calculation.

UNIT III THEODOLITE AND TACHEOMETRIC SURVEYING 9

THEODOLITE SURVEYING: Theodolite - types, features and fundamental axes - adjustments;
temporary and permanent - methods of measurement of horizontal angles - taking vertical
angles - Heights and distances of inaccessible points - methods of traversing TACHEOMETRIC
SURVEYING: Methods - Determination of constants of the tacheometer - use of analectic lens -
distance and elevation formulae for inclined sights with vertical and normal holding staff -
movable hair method - principles of tangential tacheometry - problems in tacheometry - subtense
bar method.

UNIT IV CURVES AND & HYDROGRAPHIC SURVEY 9

CURVES: Elements of simple curve, compound curve, Reverse curve, Transition curve and
Vertical curves - Methods of setting out of simple curve. HYDROGRAPHIC SURVEY: Introduction
to hydrographic surveying- Tides-MSL- Sounding methods- Three-point problem.
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UNIT V ADVANCED SURVEYING METHODS 9

Principle of Electronic Distance Measurement, Modulation, and Types of EDM instruments, Total
Station - Parts of a Total Station - Accessories - Advantages and Applications, Field Procedure for
total station survey, Care and maintenance of Total Station instruments. GPS SURVEYING: Basic
concepts - Different segments- space, control and user segments-satellite configuration- signal
structure- orbit determination and representation -Task of control segment. Remote sensing.

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Test Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
Descriptive written exam MCQ Descriptive written exam

Outcomes

Upon completion of the course, the students will be able to:

CO1: Identify the various surveying instruments required for finding coordinates and mapping
CO2: Level the topography and prepare contour maps for different terrain conditions.

CO3: Compute distance, elevation, area and volume of a location using telescopic instruments.
CO4: Setoutcurves and measure boundaries of water bodies.

CO5: Illustrate geospatial maps using advanced surveying instruments.

Text Books

1. Dr. B.C. Punmia, Ashok Kumar Jain, Ashok Kr. Jain, Arun Kr. Jain, Surveying (Volume -I and II),
Lakshmi Publications, 17th Edition, 2016

2. Duggal S K,, Surveying, Vol-I and II, MCGraw Hill Education(India) Private Limited, 4th Edition,
2013.

Reference Books

1. Basak N N, Surveying& Levelling, Tata McGraw-Hill Education,2nd Edition, 2014

2. Madhu, N, Sathiskumar, R and Satheesh Gobi, Advanced Surveying: Total Station, GIS and
Remote Sensing, Pearson India, 2nd Edition, 2017.

3. Bhavikatti, S.S., Surveying and Levelling, Vol. [ and I, LK. International, 2nd Edition, 2016.

4. Anji Reddy, M., Remote sensing and Geographical information system, B.S. Publications, 4th
Edition, 2012.

5. Seeber G, Satellite Geodesy , water De Gruyter, Berlin 1998.
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Web Resources

1. https://nptel.ac.in/courses/105104100/

2. http://gen.lib.rus.ec/book/index.php?md5=1820B42F5CEB91750B86FB5159F34048

|CO Vs PO Mapping and CO Vs PSO Mapping

PO1 | PO1 | PO1 | PSO | PSO
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9
0 1 2 1 2
1 1 3 3 1 1 1 2
2 1 3 1 2 2 1 1 1 2
3 1 3 1 2 2 1 1 1 2
4 1 2 1 2 3 1 1 1 2
5 1 2 3 1 1 1 2
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CAT 1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
Remember 30 30 20 20 20
Understand 30 20 30 20 20
Apply 40 50 50 60 60
Analyze
Evaluate
Create

|[COURSE LEVEL ASSESSMENT QUESTIONS
[COURSE OUTCOME 1:

|[COURSE OUTCOME 2:

1. Enumerate the factors to be considered for choosing chain survey.
2. State the different methods of surveying with prismatic compass
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1. The following consecutive readings were taken with a level and 5m leveling staff on
continuously sloping ground at a common interval of 20m. 0.385; 1.030; 1.925;
2.825; 3.730; 4.685; 0.625; 2.005; 3.110; 4.485. The RL of the first point was 200m.
Calculate the RL of the points by rise and fall as well as height of collimation method.
Also find the gradient between first and last point.

2. The following staff readings were observed successively with level, the instrument
having been moved forward after the 2nd, 4th and 8th readings. 0.875; 1.235; 2.310;
1.385; 2.930; 3.125; 4.125; 0.120; 1.875; 2.030; 3.765. The RL of the first point was
150m. Calculate the RL of the points by rise and fall as well as height of collimation
method. If the distance between the first and last point was 1500m, find its gradient.

[COURSE OUTCOME 3:

1. Atacheometer was set up at a station A and the following readings were obtained on a
vertically held staff. The constants of the instruments were 100 and 0.1. Find the
horizontal distance from A to B and the reduced level of B.

Station Staff station Target reading | Vertical angle | Remarks
B 3.500 +4°20’ RL of BM =
150.000m and
A B 0.500 -2°20° height of
instrument at
A=1.500m

2. Draw a neat diagram of transit theodolite and describe its essential parts.

[COURSE OUTCOME 4:
1. Enumerate in detail about the sounding methods in hydrograpic surveying.

2. A series of offsets were taken from a chain line to a curved boundary at intervals of 5m in
the following order: 1.75, 2.50, 4.75, 5.85, 3.95, 4.90, 6.55 and 5.25m. Calculate the area
enclosed between the survey line, irregular boundary and the first and last offsets, using
the Trapezoidal and Simpson’s rule.

[COURSE OUTCOME 5:

1. State the significance of Total station in the modern methods of surveying

2. Discuss the application of GPS in surveying.
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21CE3603 ENGINEERING GEOLOGY

Prerequisites for the course

e Engineering Chemistry

Objectives

1. To understand the importance of geological structure and minerals available in earth crust.

2. To impart knowledge in choosing the type of foundation for civil engineering structures.

UNIT I PHYSICAL GEOLOGY 9

Geology in civil engineering-branches of geology-structure of earth and its composition-
weathering of rocks-scale of weathering-soils-landforms and processes associated with river,
wind, groundwater and sea-relevance to civil engineering. Plate tectonics.

UNIT I MINEROLOGY 9

Physical properties of minerals-Quartz group, Feldspar group, Pyroxene- hypersthene and augite,
Amphibole - hornblende, Mica - muscovite and biotite, Calcite, Gypsum and Clay minerals.

UNIT III PETROLOGY 9

Classification of rocks- distinction between Igneous, Sedimentary and Metamorphic rocks-
Engineering properties of rocks - Description, occurrence, engineering properties - distribution
and uses of Granite, Dolerite, Basalt, Sandstone, Limestone, Laterite, Shale, Quartzite, Marble.

UNIT IV STRUCTURAL GEOLOGY AND GEOPHYSICAL METHODS 9

Geological maps-attitude of beds, study of structures-folds, faults and joints-relevance to civil
engineering. Geophysical methods - Seismic and electrical methods for subsurface investigations.

UNITV GEOLOGICAL CONSIDERATIONS FOR CIVIL ENGINEERING 9
STRUCTURES AND GEOHAZARDS

Geological conditions necessary for design and construction of Dams, Reservoirs, Tunnels and
Road cuttings. Coastal protection. Earthquake - Seismic zones of India, Landslides - causes and
mitigation. Tsunami - causes and mitigation. Case studies from India, Remote sensing for civil
engineering applications - Satellite Image interpretation.

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Test Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
Descriptive written exam MCQ Descriptive written exam
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Outcomes

Upon completion of the course, the students will be able to:

CO1: [llustrate the structures of earth and the process involved in earth crust creation.
CO2: Interpretthe engineering properties of minerals in construction materials.

CO3: Distinguish the engineering properties of rocks in construction.

CO4 : Identify the subsurface geological structures using geo-physical methods.

CO5: [Illustrate the design considerations of geological structure and geo hazard mitigation

Text Books

1.Varghese,P.C., Engineering Geology for Civil Engineering Prentice Hall of India Learning Private
Limited, New Delhi, 2012.

2. Venkat Reddy. D. Engineering Geology, Vikas Publishing House Pvt. Lt, 2010.
3. Gokhale KVGK, "Principles of Engineering Geology", B.S. Publications, Hyderabad 2011.
4. ChennaKesavuluN."Textbook of Engineering Geology", Macmillan India Ltd., 2009.

5. Parbin Singh. A "Text book of Engineering and General Geology", Katson publishing house,
Ludhiana 2009.

Reference Books

1. Muthiayya,V.D. “A Text of Geology”, Oxford IBH Publications, Calcutta, 1969

2. BlythF.G.H. and de Freitas M.H., Geology for Engineers, Edward Arnold, London,2010.
3. Bell.F.G.."Fundamentals of Engineering Geology", B.S. Publications. Hyderabad 2011.
4. Dobrin,M.B"An introduction to geophysical prospecting”,McGrawHill, NewDelhi, 1988.

Web Resources
1.https://nptel.ac.in/courses/105105106/
2. http://gen.lib.rus.ec/book/index.php?md5=3064763E96667E9AA8B489C03E8383FA

CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO |PO| PO | PO | PO | PO | PO PSO1 | PSO2
Cco P09 | PO10 | PO11 | PO12
1 2 3 4 5 6 7 8
1 2 3 1 1 1 1
2 3 1 1 1 1 1
3 3 1 1 1 1 1
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4 2 3 2 1 1 1 1
5 2 3 2 1 1 1 1
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CAT 1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
Remember 30 30 30 30 30
Understand 50 50 50 50 50
Apply 20 20 20 20 20
Analyze
Evaluate
Create

|[COURSE LEVEL ASSESSMENT QUESTIONS
[COURSE OUTCOME 1:

1. Conclude topographical formation of the earth.
2. Describe chemical weathering and its impact on civil works.

[COURSE OUTCOME 2:

1. Discuss in detail the physical properties of feldspar group of minerals.
2. Discuss in detail the physical and chemical properties of Hypersthene and Augite.

[COURSE OUTCOME 3:

1. Explain characteristics of sedimentary rocks in origin.
2. Summarise physical properties of rocks.
[COURSE OUTCOME 4:

1. Classify faults with neat sketches.

2. Appraise types of joints and its impact on civil project.

3. Explain the different methods of geological investigation.
[COURSE OUTCOME 5:

1. Describe site suitability for construction of dams.
2. List the types of coastal protection structures
3. Summarise site suitability for road formation.
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21CE3501 STRENGTH OF MATERIALS I L |T| P C

Prerequisites for the course

e Mechanics for civil engineering

Objectives

1. Tolearn fundamental concepts of Stress, Strain and deformation of solids with applications to
bars, beams and thin cylinders.

2. Tolearn the load transfer mechanism in beams and its deformations.

3. To impart knowledge on the effect of torsion and two dimensional state of stress.

UNIT I STRESS AND STRAIN 9

Stress and strain at a point - Tension, Compression, Shear Stress. Hooke’s Law - Elastic constants -
Relationship between elastic constants - Stress Strain Diagram for Mild Steel, TOR steel, Concrete -
Ultimate Stress - Yield Stress - Factor of Safety- Composite Bars - Thermal Stresses.

UNIT II SHEAR AND BENDING IN BEAMS 9

Beams and Bending-Types of loads, supports- Shear Force and Bending Moment Diagrams for
Cantilever, simply supported and overhanging beams with concentrated load and uniformly
distributed load. Theory of Simple Bending - Stress Distribution due to bending moment and
shearing force.

UNITII | DEFLECTION OF BEAMS | 9

Introduction-Double integration method - Macaulay’s method - Area moment method - conjugates
beam method for computation of slope and deflection of determinant beams.

UNITIV | TORSION AND SPRINGS | 9

Theory of Torsion - Stresses and Deformations in Solid and Hollow Circular Shafts - combined
bending moment and torsion of shafts - Power transmitted to shaft - Shaft in series and parallel -
Closed and Open Coiled helical springs - springs in series and parallel.

UNITV COMPLEX STRESSES AND PLANE TRUSSES 9

2 D State of Stress - 2 D Normal and Shear Stresses on any plane - Principal Stresses and Principal
Planes. - Plane trusses: Analysis of plane trusses - method of joints - method of sections.

S.No List of Experiments co
1 Tension test on mild steel rod. co1
2 Compression test on wood. CO4
3 Study of Torsion test on mild steel rod. Co4
4 Impact test on metal specimens Co5
5 Hardness test on metals CO5
6 Deflection test on metal beams C03, CO2
7 Compression test on Helical Spring Co4
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Total Periods 45 Theory +15 Lab

Laboratory Requirements for a batch of 60 Students

1. UTM of minimum 400 kN capacity
2. Hardness testing machine

3. Beam deflection test apparatus

4. Impact testing machine

5. Spring Testing Machine

Suggestive Assessment Methods

Lab Components
Continuous Assessment Test Assess:)nents End Semester Exams
30 Marks 50 Marks
( ) (20 Marks) ( )
1. Written Examination L Comp_l etion of Suggested 1. Written Examination
Exercises

Course Outcomes

Upon completion of the course, the students will be able to:

co1 Summarize the fundamental concepts of stress and strain in mechanics of solids and
structures.

Cc02 Evaluate theshear force and bending moment in beams and understand concept of
theory of simple bending.

Co3 Calculate the deflection of beams for different loading conditions.

Cco4 Evaluate the stresses and deformation in shafts and springs.

Cco5 Analyze the plane trusses and Understand the concepts of stress and strain, principal
stresses and principal planes

Text Books

1. Rajput.R.K. “Strength of Materials”, S.Chand and Co, New Delhi, 2007.
2. Bhavikatti. S., "Solid Mechanics", Vikas publishing house Pvt. Ltd, New Delhi, 2010.
3. Bansal R.K. "Strength of Materials”, laxmi publications Pvt., Ltd., New Delhi 2010.

Reference Books

1. Gambhir. M.L., "Fundamentals of Solid Mechanics", PHI Learning Private Limited., New Delhi,
2009.

2. Timoshenko.S.B. andGere.].M, “Mechanics of Materials”, Van NosReinbhold, New Delhi 1995.

3. Punmia.B.C., Ashok Kumar Jain and Arun Kumar Jain, SMTS I Strength of materials, Laxmi
publications. New Delhi, 2015.

4. Vazirani.V.N and Ratwani.M.M, “Analysis of Structures”, Vol I Khanna Publishers, New Delhi, 1995.
5. Junnarkar.S.B. and Shah.H.], “Mechanics of Structures”, Vol I, Charotar Publishing House, New
Delhi, 1997

6. Ugural. A.C., "Mechanics of Materials", Wiley India Pvt. Ltd., New Delhi, 2013.

Web Resources
1. https://nptel.ac.in/courses/105105108/
2. http://gen.lib.rus.ec/book/index.php?md5=559740B18A447796210A8D375C9501DF
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CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
1 2 3 1 1 1 2
2 2 3 1 1 1 2
3 2 3 1 1 1 2
4 2 3 1 1 1 2
5 2 3 1 1 1 2
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CAT -1 CAT -2 Lab Model Exam | END
CATEGORY Components SEMESTER
EXAMINATI
ON
Remember 10 10 10 10
Understand 10 10 10 30 10
Apply 80 80 10 60 80
Analyze
Evaluate
Create

|[COURSE OUTCOME 1:

|[COURSE OUTCOME 2:

|[COURSE LEVEL ASSESSMENT QUESTIONS

1. Determine the change in length, breadth, and thickness of a steel bar which is 5m
long,20mm wide and 15 mm thick subjected to an axial pull of 100kN in the
direction of its length takeE = 200 Gpa and poission’s ratio 0.3List the advantages of
limit state method over other methods..

2. Abar of 20 mm diameter is tested in tension. It is observed that when a load of 40
kN isapplied, in the extension measured over a gauge length of 200 mm is 0.12 mm
and contractiondiameter is 0.0036mm. Find poisson’s ratio and elastic constants E, G
and K.
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1. Analyse the beam as shown in fig and draw the SFD and BMD

3kN 45kN 7kN

| B clo‘

Tm| 15m !1m | 15m

S e el-

: 5m |
Ry e—r —— | R,

Analyse the beam as shown in fig and draw the SFD and BMD

10kN

R-

[COURSE OUTCOME 3:

1. A cantilever of length 4 m carries a UDL of 8 kN/m length over the entire length. If the

section is rectangular of 150 mm x 260 mm, find the deflection and Slope at the free
end.Take E=2.1x10 5 N/mm?

2. A Simply supported beam with a span of 8 m carries a point 5 kN at 6 m from the
leftsupport. If for the section, [ =78 x 10 ¢ mm 4 and E = 2.1 x 10 5 N/mm 2. Calculate the
Slopeand Deflection at each point by Double integration method.

COURSE OUTCOME 4:

1. A solid steel shaft has to transmit 75kW at 200 r.p.m. Taking allowable shear stress as
70 N/mmZ2.Find suitable diameter for the shaft, if the maximumtorque transmitted at
each revolution exceeds the mean by 30%.

2. A closely coiled helical spring of round steel wire 10mm in diameter having10 complete
turns with a mean diameter of 12cm is subjected to an axialload of 200 N. Determine:

()The deflection of the spring.
(ii)Maximum shear stress in the wire,
(iii)Stiffness of the spring.
Take C=8x10 4 N/mm 2

[COURSE OUTCOME 5:

1. The principal stresses at a point across two mutually perpendicular planes are

75MN/m 2 (Tensile) and 35MN/m 2 (Tensile).Find the normal, shear and resultant
stress and its obliquity on a plane at 20° with the major principle stress. Find the forces
in the members using method of joints
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2. Determine the forces in all the members of the Truss shown in fig. By using Method
of Joint.
TOKN 40KN
B } 7]‘ C
! \\ l\
S\ /' \\
,’/ \\\ / \\
# \ / !
// \\ ’,/ \\\
/'/ \‘\ / \
/ 60' > [ 60° 60’ 2
21N E 1\
6m ;
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L T | P |C
21CE3611 SURVEYING LABORATORY
0 4 | 2
Prerequisites for the course
e Surveying
Objectives
1. To familiarize with the various surveying instruments and methods.
S.No List of Experiments Cco
1 Study of chains and its accessories co1
2 Compass Traversing co1
3 Fly levelling CO 2
4 Check levelling CO 2
5 Longitudinal and Cross sectional levelling CO 2
6 Measurement of horizontal angles and vertical angles using Co3
theodolite
7 Determination of Tacheometric Constants co3
8 Heights and distances by stadia Tacheometry CcCo3
9 Heights and distances by Tangential Tacheometry Co3
10 Heights and distances by Single plane method. CO 4
11 Setting out works - Foundation marking Co5
12 Distance and angular measurement using Total Station CO5
13 Measurement of height of building using Total Station CO5
14 Co-ordinates and distance measurement with GPS CO5

Suggestive Assessment Methods

Lab Components Assessments End Semester Exams
(50 Marks) (50 Marks)

50 50
Outcomes

Upon completion of the course, the students will be able to:
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CO1 Acquire knowledge about chain,compass and its accessories.

CO2 Understand the traversing, levelling & Plane table concepts.

CO3 Synthesize the boundary of an area by contouring and tachometry.

CO4 Analyze the elevation and distance by single plane and double plane method.
CO5 Create a topographical map using total station and GPS.

Laboratory Requirements

Sk wh

Chain
Compass
Plane table
Dumpy level
Theodolite
Total station

Reference Books

Basak N N, Surveying& Levelling, Tata McGraw-Hill Education,2nd Edition, 2014
Madhu, N, Sathiskumar, R and Satheesh Gobi, Advanced Surveying: Total Station, GIS and
Remote Sensing, Pearson India, 2nd Edition, 2017.
Manoj, K. Arora and Badjatia, Geomatics Engineering, Nem Chand & Bros, 2011 UG - Civil
Engineering, Regulation 2019 56.

Bhavikatti, S.S., Surveying and Levelling, Vol. I and II, L.K. International, 2nd Edition, 2016.
Anji Reddy, M., Remote sensing and Geographical information system, B.S. Publications, 4th
Edition, 2012. 6. Seeber G, Satellite Geodesy , water De Gruyter, Berlin 1998.

'Web Resources

1. https://nptel.ac.in/courses/105104100/
2. http://gen.lib.rus.ec/book/index.php?md5=1820B42F5CEB91750B86FB5159F34048

CO Vs PO Mapping and CO Vs PSO Mapping

CO |PO1|PO2 | PO3 |PO4 | PO5 | P06 | PO7 |PO8| P09 |PO10 [PO11|P0O12|PSO1 |PSO2
1|1 2 2

21 2 2 3

3 2

411 2 1 2

5 2 |1
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COURSE LEVEL ASSESSMENT QUESTIONS
COURSE OUTCOME 1:

1. Determination of area of given polygon by chain & cross-staff survey
2. Measurement of bearings of sides of traverse with prismatic compass.

COURSE OUTCOME 2:

1. Determination of elevation of various points with dumpy level by rise & fall method.

2. Locating given building by plane table surveying
COURSE OUTCOME 3:

1. Counter plan of given area

2. Measurement of horizontal angles theodolite by method of repetition

COURSE OUTCOME 4:

1. Determination of heights and distance by single plane method
2. Determination of heights and distance by double plane method

COURSE OUTCOME 5:

1. Locate and mark the foundation

2. Determination of distance using total station
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21CE3511 COMPUTER AIDED BUILDING DRAWING L T | P C

LABORATORY

Prerequisites for the course

e Engineering graphics

Objectives

1. To impart knowledge on Software capabilities for drafting and modelling
2. To impart knowledge on Different types of buildings &amp; their views
3. To draw the Isometric, 2D and 3D views of the simple objects

S.No List of Experiments co
PART A

1 Symbols and Conventions in building drawing Co1

2 Drafting and annotation commands. Co1

3 Simple Drawings I Co1

4 Drawings using advanced commands CO2

5 Simple Drawings II. Coz2

PART B

1 Planning of building based on as per building bye COo3
laws.

2 Joinery Details(Doors &amp; Windows) COo4

3 Plan, Section and Elevation of load bearing walls C05
(Flat roof)

4 Plan, Section and Elevation of load bearing walls CO5
(Sloped roof)

5 Plan, Section and Elevation of RCC framed CO5
structures

6 Plan, Section and Elevation of Industrial buildings CO5

7 Perspective view of Residential buildings Co4

8 Requirements of Drawings as per National Building COo3
Code

Suggestive Assessment Methods
Lab Components Assessments End Semester Exams
(50 Marks) (50 Marks)
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50 50

Outcomes

Upon completion of the course, the students will be able to:

Cco1 Draft drawings by using software.

Cco2 Understand different type of construction elements in a building.

Co3 Learn the drawing as per National Building code.

Co4 Describe knowledge about building components.

CO5 Draw plan, section & elevation of different types of buildings & structures.

Laboratory Requirements

AutoCAD software

Reference Books

1. Subhash C Sharma &Gurucharan Singh, —Civil Engineering Drawing||, Standard Publishers,
7th Edition, 2014.

2. B.P.Verma, —Civil Engineering Drawing||, Khanna Publishers, New Delhi, 2006.

3. Dr. N. Kumara Swamy, A. KameswaraRao. “Building Planning and Drawing”, Charotar
Publishing House Pvt. Ltd., 7th Edition, 2014

4. 2.V.B Sikka, “A Course in Civil Engineering Drawing”, S.K. Kataria&amp; Sons, Delhi, 2012.

Web Resources

1. http://www.nptelvideos.in/2012/12/computer-aided-engineering-design.html

CO Vs PO Mapping and CO Vs PSO Mapping

C|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO1|PO1|PO1|PSO | PSO
o| 1|2 |3|4|5|6| 7|8/ |09 0 1 2 1 2
1 2 3 2

2 2 | 3 2 | 2 2 3 2

313 3 13| 3 311 3 3 2

4 2 | 3| 3 2 |1 2 2

5 2 | 2| 3 2 3 3 2
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COURSE LEVEL ASSESSMENT QUESTIONS
COURSE OUTCOME 1:
1. Draw a Title Block with necessary Text and Projection Symbol.
2. Drawing of Curves for a) Parabola b) Spiral c) Involutes
COURSE OUTCOME 2:

1. Planning a residential building with lintel and sunshade.

2 . Draft a building with glazed and panelled doors and windows.

COURSE OUTCOME 3:

1. Draw a single room building.
2. Draw the plan, section, elevation of single floor office building.

COURSE OUTCOME 4:
1. Drafta Double bedroom building with R.C.C Roof.

2. Draw the plan, section, elevation of residential building with titled roofing.

COURSE OUTCOME 5:

1. Draw a industrial building with north roof light truss.
2. Draw the perspective view of the given room using Auto CAD.
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21PT3902 VERBAL ABILITY

Preamble:

This course is developed to enhance the Verbal competency of the students as Verbal Ability is
commonly a part of the various competitive exams conducted. This course equips the students in
all the aspects of grammar and helps to enhance comprehensive abilities and Analytical skills.

Prerequisites for the course

e Foundational English

Objectives

1. To help the student understand the importance of having his language skills kept ready for
effective use.

2. To provide a host of varied opportunities for the student to hone his acquired language
skills basic components, namely, Grammar, Vocabulary, Spelling and Comprehension.

Module I Error Identification 6

Articles, Tenses, Voices, Preposition, Conjunctions, Subject-verb agreement, Adverbials.

Module II Sentence Structure 6

Parts of speech, Simple, Complex & Compound Sentences, Direct & Indirect Speech, Kinds of
Sentences, Degrees of Comparison, Clauses.

Module III Verbal Reasoning 6

Reading Comprehension, Analogies, Synonyms & Antonyms, Idioms, One word substitutes.

Module IV Coherence and Cohesion 6

Para-jumbles, Phrasal verbs, Modifiers, Punctuations, Misspelled words.

Module V Rhetorical reasoning 6

Verbal syllogism, figures of speech.

Suggested Assessment Activities:

. MCQ test through Google forms or other online test platforms.
Eg. JavaPoint - Verbal Ability https://www.javatpoint.com/verbal-ability

Total Periods 30
Suggestive Assessment Methods
Formative Assessment Continuous Assessment Test Continuous Assessment Test
Test 1 2
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(20 Marks) (40 Marks) (40 Marks)

MCQ MCQ MCQ

Outcomes

Upon completion of the course, the students will be able to:

CO1: Identify the grammatical errors in a sentence.
CO2: Frame sentences using the correct syntax.

CO3: Understand the concepts stated in a sentence or paragraph and analyze using verbal
reasoning.

CO4: Construct sentences logically and make the texts semantically meaningful as a whole.

CO5: Interpret and analyze texts on a deeper level.

Text Books

1. Wren, P.C., Martin, H, Prasada Rao, N.D.V. (1973-2010). High School English Grammar &
Composition. New Delhi: Sultan Chand Publishers

2. Kumar, Sanjay, Pushp Latha. (2018) English Language and Communication Skills for
Engineers, India: Oxford University Press.

Reference Books

1. Guptha S C, (2012) Practical English Grammar & Composition, 1 st Edition, India: Arihant
Publishers

2. Steven Brown, (2011) Dorolyn Smith, Active Listening 3, 3 rd Edition, UK: Cambridge
University Press.

Web Resources:

1. Indiabix : https://www.indiabix.com/online-test/verbal-ability-test/
2. All India Exams : https://www.allindiaexams.in/online-test/online-verbal-ability-test/all
3. faceprep: https://www.faceprep.in/verbal-ability/

|CO Vs PO Mapping and CO Vs PSO Mapping

co |PO |PO [PO |PO [PO |PO |PO PO |PO PO | PO | PO | PSO | PSO | PSO
1 |2 |3 |4 |5 |6 |7 (8 (9 |10/l11 /121 Y] 23

1 3 1
2 3 1
3 3 1
4 2 1
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5 2 1
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS END SEM
CATEGORY CAT 1 CAT 2 FAT 1 FAT 2 EXAM
REMEMBER 20 10 5 5 10
UNDERSTAND 40 20 10 10 20
APPLY 30 50 5 5 50
ANALYSE 10 20 5 5 20
EVALUATE
CREATE
COURSE CONTENT AND LECTURE SCHEDULE
S.No Topics to be covered No. of Hours
Needed
MODULE I - READING AND STUDY SKILLS (6)
1 [Articles 1
2 |Tenses 1
3 |Voices 1
4 |Preposition & Conjunctions 1
5 [Subject Verb Agreement 1
6 |Adverbials 1
MODULE II - INTRODUCTION TO PROFESSIONAL WRITING (6)
7  |Parts of Speech 1
8 |Simple, Compound & Complex Sentences 1
9 |Direct & Indirect Speech 1
10 |Kinds of Sentences 1
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11 [Degrees of Comparison
12 [Clauses
MODULE III - INTERVIEW SKILLS (6)

12 |Reading Comprehension
14 |[Analogies
15 |Synonyms & Antonyms
16 |Idioms
17 |One word Substitute
18 [One word Substitute

MODULE IV - REPORT WRITING I (6)
19 |Para]Jumbles
20 [Para]Jumbles
21 |Phrasal Verbs
22 [Modifiers
23 |Punctuation
24 [Misspelled words

MODULE V - REPORT WRITING II (6)
25 [Verbal Syllogism
26 |[Verbal Syllogism
27 |Verbal Syllogism
28 |Figures of Speech
29 [Figures of Speech
30 |Figures of Speech
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SEMESTER IV
Course Contact
S.No Code Course Name Category Periods L |T P | C
Theory Courses
| A0 sepen apmpspruen Technology | ooy 2 2 lolo |1
in Tamil Culture
2 | 21HS3101 | Ethical and Moral Values HSSM 3 3 /0[0]3
3 | 21CE4601 | Concrete Technology PC 3 3 101 0 3
4 21CE4602 | Fluid .Mechanlcs and Hydraulic PC 3 3 1ol o 3
Machines
5 | 21CE4603 | Strength of Materials II PC 3 3 10| 0 3
6 | 21CE4604 | Soil Mechanics PC 3 3 10| 0 3
Theory cum practical
1 | 21CE4605 | Highway Engineering PC 5 3 101 2 4
Practical Courses
1 | 21CE4611 | Hydraulic Engineering Laboratory PC 4 0o lol 4 2
2 | 21CE4612 | Construction Materials Laboratory PC 4 o lol 4 | 2
Employability Enhancement Course
1 | 21MA4001 | Aptitudel EEC 2 0|0 2|1
Mandatory Courses
1 21GE2M0?2 EnV}ronrrllental and Sustainable MC ? > 1ol o 0
Engineering
Total 33 21 | 0|12 25
L T P C
21HS2103 TECHNOLOGY IN TAMIL CULTURE

Preamble:

This course is offered to develop technical thinking based on Tamil tradition and to acquaint
students with the fundamentals of various technologies through Tamil culture and history.

Prerequisite: The prerequisite knowledge required to study this course is basic knowledge in English
and Tamil Heritage.

UNIT I WEAVING AND CERAMIC TECHNOLOGY 6

Weaving Industry during Sangam Age-Ceramic technology-Black and Red Ware Potteries (BRW) -
Graffition Potteries
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UNIT II DESIGN AND CONSTRUCTION TECHNOLOGY 6

Designing and Structural construction House & Designs in household materials during Sangam Age
- Building materials and Hero Stones of Sangam Age- Details of Stage Constructions in
Silapathikaram - Sculptures and Temples of Mamallapuram - Great Temples of Cholas and other
worship places - Temples of Nayaka Period - Type study (Madurai Meenakshi Temple)- Thirumalai
Nayakar Mahal -Chetti Nadu Houses, Indo -Saracenic architecture at Madras during British Period.

UNIT III MANUFACTURING TECHNOLOGY 6

Art of Ship Building - Metallurgical studies- Jewells making - Iron industry - Iron smelting, steel -
Copper and gold- Coins as source of history - Minting of Coins - Beads making-industries Stone
beads -Glass beads -Terracotta beads -Shell beads/ bone beats - Archeological evidences -
Gemstone types described in Silapathikaram.

UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY 6

Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal Husbandry -
Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of Sea - Fisheries -
Pearl-Conceiving-Ancient Knowledge of Ocean-Knowledge Specific Society.

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING 6

Development of Scientific Tamil - Tamil computing-Digitalization of Tamil Books-Development of
Tamil Software - Tamil Virtual Academy - Tamil Digital Library - Online Tamil Dictionaries -Sekai
Project.

Total Periods 30

Course Outcomes:
At the end of the course the students will be able to
CO1 | Tolearnthe techniques adopted in Industries of ancient Tamil culture.
CO2 | To assess the technical competence of ancient Tamil.
CO3 | To achieve the ability to think about various production technologies in Tamil Culture.

CO4 To explore the recovery and development of agricultural and water management technical skills of
Tamil culture.

CO5 | To enumerate the technical development that Tamil has achieved in the field of science and compute

CO PO Mapping:

PO PO PO PO PO PO PO PO PO PO
co PO1 PO12
2 3 4 5 6 7 8 9 10 11
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TEXT-CUM-REFERENCEBOOKS

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and
RMRL-(in print)

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published
by: International Institute of Tamil Studies.

Historical ~Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D.
Thirunavukkarasu) (Published by: International Institute of Tamil Studies).
The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi)
(Published by: International Institute of Tamil Studies.)

Keeladi-‘Sangam City Civilization on the bank of river Vaigai’(Jointly Published
by: Department of Archaeology & Tamil Nadu Text Book and Educational
Services Corporation, Tamil Nadu)

Studies in the History of India with Special Reference to Tamil Nadu
(Dr.K.K.Pillay) (Published By: TheAuthor)

Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil
Nadu Text Book and Educational Services Corporation, Tamil Nadu) Journey of
Civilization Industo Vaigai (R.Balakrishnan) (Published by:RMRL)-Reference
Book

21HS2103 SUOP@BmLD QAFHTLHELHIL LI(LPLD

(L 6OT W 6M ) (Preamble)

3

2

2

2

3
P C
0 1

@hsu urLHHLLD Qurhuilwed uvufleib (WHeLMD 46T LOIT6uDT 611 & erfl6dr
@reuLmd uGausHHGRNWG. SO wLIY FTIHS QFHTHELHILL S G 6D 6rem il
auenj$g ULCoum QFTNOEHIL URusHafleT QUL  Samsmend  HLOLHebr

uesorum(® LMMID euFeomMMMIEH (LHEVLD LOMEEITEUT&HMET SIMIWE Q&FIIG 6.

UM QmHMI& ST (L 60T HILITH & 61) 6018 61T (Prerequisites for the course)
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SO QLOMPIUI6L 6T LI5S QSFHH(HEHEH SHeUF UILD.
36V | QAm&e| WHMID UTMaTSH QFTLHIELHILLILD 6

FhIS STVEHFH 6V QHFSQSTLIIE - LITem6oTs GG TRV EIL_LILD - SIHLIL| FleuLiL]
LIIT600TL_MBI&6IT - LIMevorL_Mhigs6rflel Bmeb @Gmluibhleser

36V | allgelemoLi WMMIL &Ligl § QAFHTLHELHIL LD 6

FHIEH SHTVEHEV aUlgaIemOLIL] LMMID S (HLOMETHRIGET & &hsH HTVSHEV
LIl QuUMELSeflev  auqelemliL] - FHS SHMTVSH6 &L (hLomeor
QUITIHLHEBLD BHIGHOLID - FLUUHETISH Genl jemiolil] LMl
AeUIMBIGET - OMNVEVLTE FIMHUMISEHD, CHMlV&HEBID - GEFMLT HTeVES S
QU@BRICHTUNeEeT WmmIth LM aubluml N&&HVRSGET - BTWSEST SHTevd
CumwWlevser - LIS sl Lemwliysear UMl SimMgsey , gy LWerTl &)
Q|LDLOGIT QLEVUILD OMMILD HIHLOEGV BITUIEST LDAMITE - QFLIYBITL () eiH&HaT -
LNl 196 smeusHev GsereneTuiley @BCHT- FMCIMTGa&Ffle &L 1YL &H&H6m6V

316V i 2 MuGHS QAFHMLHIEL MHILLILD 6

SULIL &L &Heey - 2 CeumHalley - Hends QSTMNEOBIL LD - GBLOL
QS TLIMHFMEM6L - @ (HLDEML 2 (HEEHH6V, 6TSHE; - QUTEVTMMI ST MIGETTS Q&FLDL
MM GBI [BTE00TUIMBISET - [HIT600TUIHBIG6ET HNFFIQEHH) - LD6vofl 2 ([HeUT&HESLI0D
QSTLIMEFMTENEVEET - SHEVLNG0IGET FH600Te00TITLY. LN6001186T - &+ (HLD6TOT LO60f &6 -
FHIG LDeoflGeT -  eeIDL] SHoT(H&6eT -  Q&HMEVEOIUIEY  SFTedT mIS6TT
FleL LTS TTES 6L LD6oof|H6rTl60T 616m 88561

3I6VG IV Geuenmevstenio WMHMID B urger QAFHTLHleLHIL LD 6

e , gfl, GOTRIGET, WHG - CFmprsms GUWlLls  smbliler
WERWSSIQID -  SMBEemL Ugmoilly] - &STVHeNL&HEHHETSH
QUG EUEMNGSLILIL L. SHeoTmI&HeT -  GeusTmesoremln LDMMILD CeUeITTeoTemLNG
FHS QEFUWOUMTHIGEHET - HLEVEFTT M6y - LO6TeU6TLD - (NS LOMHMID (LNES
GG H60 - QLIBBISL ) GMHS Lietorem L M6 - SMIeFTT FenssLd

36VG V siflallwed HLOIp WLHMID SHewlafs SOl 6

nlalwey sOlPNeT aeTIFSF - SHevoflenlls SWID elemTIFSF - SO BTeLE&EM6T
WeTUHILIL QFUISHE - SO QLOETOLITIHL_S6T 2 ([HeUMEssID - SO @)60)600T UL
FHVHHENGD - SUILD W6T BTSN - @emeomlsSHey SO HSBTTHE6T -
QFTHGemeUsS HIL L LD.

Total Periods 30

THTUTTSGLD Uq L6 (Lplg.6)| &6
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co1

Cc0o2

co3

co4

Cco5

LOMEUUTEUI 6T LGworemL & SLOIpHleit QAHTLHEOHIL LMGmen AMIHG CQ&meTeur.
ueenL$ SLOlpHler A TLHILUS Smener WHLUL({H S6L.

ST Qumuiled uLCauml 2 MusGH QAFHTHLHIL LUKIGMmTS GMEFH SibhHsGLD
MM ML 6UITI].

S1lpHleit Cauenmesmremio MM BT Cuoeomeisrenio QAHTLHELHIL LI Sm 6T 8 men
BL@ 2maurssnd QS0 GMES iMG60.

aiMailwed wHMID SHewflefl Giemmuiled HLOIPL CQuUDMIETT QASHTLHEL HIL LI
eueTj&Semnw IMG6L.

Course Outcomes:

At the

co

5

end of the course the students will be able to

PO PO PO PO PO PO PO PO PO PO PO PO

1 2 3 4 5 6 7 8 9 10 11 12

1 1 1 1 2 1 3

2 2 2 1 3 2 1 2 2

2 3 1 2 1 1 1 2 1 2

2 2 1 2 2 2

2 1 2 1 3 1

TEXT — CUM — REFERENCE BOOKS

1.

SLOILNS QUTELTMI - (D& EHLD LissorLUMHID - G&. @5 LIl6Temer (
Qeuerflui®): SILDBTEH LML BTev Lommitd ssevalluflulev Lieoofl g6t
HLOSHLN).

&H60ot16oflG & LA - (Lpem6oTeUl @)6v. SH&TLD( gL 60T LIga L)

BLOL] - 6N BH 5860 T W60 FhIS STev BT BTG (
Q& mevedley liemm Qeuerflui®)).

QIUITIHEMIB - SMMBIGENT BHITHHFISHLID ( Q& MeLedlUI6L FHenm
Qeuerflui(®)
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21HS3101 Ethical and Moral Values

Preamble:

The course is designed with the purpose of helping students in developing a holistic perspective
about life. It opens the space for the student to explore his/her role (value) in all aspects of living -
as an individual, as a member of a family, as a part of the society and as a unit in nature.

Prerequisites for the course

e Nil

Objectives

1. To help students distinguish between values and skills, and understand the need, basic
guidelines, content and process of value education.

2. To help students initiate a process of dialog within themselves to know what they ‘really
want to be’ in their life and profession.

3. To help students understand the meaning of happiness and prosperity for a human being.

4. To facilitate the students to understand harmony at all the levels of human living, and live
accordingly.

5. To facilitate the students in applying the understanding of harmony in existence in their
profession and lead an ethical life.

Course Introduction - Need, Basic Guidelines, Content and 9

MODULE 1 .
Process for Value Education

1. Understanding the need, basic guidelines, content and process for Value Education

2. Self Exploration-what is it? - its content and process; ‘Natural Acceptance’ and Experiential
Validation- as the mechanism for self exploration

3. Continuous Happiness and Prosperity- A look at basic Human Aspirations

4. Right understanding, Relationship and Physical Facilities- the basic requirements for fulfillment
of aspirations of every human being with their correct priority

5. Understanding Happiness and Prosperity correctly- A critical appraisal of the current scenario

6. Method to fulfill the above human aspirations: understanding and living in harmony at various
levels.

Suggested Activities:
Include practice sessions to discuss natural acceptance in human being as the innate acceptance for
living with responsibility (living in relationship, harmony and co-existence) rather than as
arbitrariness in choice based on liking-disliking

Understanding Harmony in the Human Being - Harmony in 9

MODULE 2
Myself
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1. Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’
Understanding the needs of Self (‘') and ‘Body’ - Sukh and Suvidha (happiness and physical
facility)

3. Understanding the Body as an instrument of ‘T’ (I being the doer, seer and enjoyer)

4, Understanding the characteristics and activities of ‘I"and harmony in T".

5. Understanding the harmony of I with the Body: Sanyam(control) and Swasthya (Health);
correct appraisal of Physical needs, meaning of Prosperity in detail

6. Programs to ensure Sanyam and Swasthya

Suggested Activities:

Include practice sessions to discuss the role others have played in making material goods
available to me. Identifying from one’s own life. Differentiate between prosperity and
accumulation. Discuss programs for ensuring health vs dealing with disease.

MODULE 3

Understanding Harmony in the Family and Society- 9
Harmony in Human-Human Relationship

Understanding harmony in the Family- the basic unit of human interaction

Understanding values in human-human relationship; meaning of Nyaya (justice) and
program for its fulfillment to ensure Ubhay-tripti (mutual happiness)

Trust (Vishwas) and Respect (Samman) as the foundational values of relationship
Understanding the meaning of Vishwas; Difference between intention and competence
Understanding the meaning of Samman (respect), Difference between respect and
differentiation; the other salient values in relationship

Understanding the harmony in the society (society being an extension of family): Samadhan,
Samridhi, Abhay, Sah-astitva (Resolution, Prosperity, fearlessness, co-existence) as
comprehensive Human Goals

Suggested Activities:

Include practice sessions to reflect on relationships in family, hostel and institute as extended
family, real life examples, teacher-student relationship, goal of education etc. Gratitude as a
universal value in relationships. Discuss scenarios. Elicit examples from students’ lives. Pay a
visit to the old age home / orphanage / physically & mentally challenged asylum and support
them in catering their needs to ensure mutual happiness.

MODULE 4

Understanding Harmony in the Nature and Existence - 9
Whole existence as Coexistence
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1. Understanding the harmony in the Nature
Interconnectedness and mutual fulfillment among the four orders of nature- recyclability
and self-regulation in nature

3. Understanding Existence as Coexistence (Sah-astitva) of mutually interacting units in all-
pervasive space

4. Holistic perception of harmony at all levels of existence

Suggested Activities:

Include practice sessions to discuss human beings as cause of imbalance in nature (film “Home”
can be used), pollution, depletion of resources and role of technology etc. Submit a video
documentary highlighting the ways of humans creating an imbalance in nature and ways to

prevent it.
MODULE 5 Implications of the above Holistic Understanding of
Harmony on Professional Ethics 9
1. Natural acceptance of human values
2. Definitiveness of Ethical Human Conduct
3. Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order
4. Competence in Professional Ethics:

a) Ability to utilize the professional competence for augmenting universal human order,

b) Ability to identify the scope and characteristics of people-friendly and eco-friendly production
systems, technologies and management models

5. Case studies of typical holistic technologies, management models and production systems
6. Strategy for transition from the present state to Universal Human Order

Suggested Activities:

Include a presentation session on identifying human inventions that are non eco friendly and
brainstorming to come up with eco friendly production systems or eco friendly alternatives.

Total Periods 45

Outcomes

Upon completion of the course, the students will be able to:

1.Understand the significance of value inputs in a classroom and start applying them in their life
and profession

2.Distinguish between values and skills, happiness and accumulation of physical facilities, the Self
and the Body, Intention and Competence of an individual, etc.

3.Understand the value of harmonious relationship based on trust and respect in their life and
profession

4.Understand the role of a human being in ensuring harmony in society and nature.

5.Distinguish between ethical and unethical practices, and start working out the strategy to
actualize a harmonious environment wherever they work.

Suggestive Assessment Methods
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Continuous Assessment Formative Assessment Test End Semester Exams
Test
(10 Marks) (60 Marks)
(30 Marks)
Descriptive Questions Google Form based - on- Descriptive Questions
lineTest

CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
¢0 1 2 3 4 5 6 7 8 9 0 1 2 1 2
1 2 1 3 1 1 1 1
2 2 1 3 1 1 1 1
3 2 2 3 1 1 1 1
4 1 2 3 1 1 1 2
5 1 2 3 1 1 1 2
Ci’]{%gg‘gy CAT 1 CAT 2 FAT 1 FAT 2 El:g:]aM
REMEMBER 30 30 05 05 20
UNDERSTAND 20 20 10 10 20
APPLY 20 20 05 05 20
ANALYZE 20 20 05 05 20
EVALUATE 10 10 20
CREATE

|[COURSE LEVEL ASSESSMENT QUESTIONS
|[COURSE OUTCOME 1:

1. Self exploration is a process of dialogue between ‘what you are’ and ‘what you really
want to be’. Explain and illustrate.

2. How can we verify proposals on the basis of our natural acceptance?Explain with
examples.

[COURSE OUTCOME 2:
1. Distinguish between Sukh and Suvidha in detail taking needs of yourself as an
example.
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2. Activities of knowing, assuming, recognizing and fulfilling in the self. (‘T).

[COURSE OUTCOME 3:

1. What is the meaning of justice in human relationships? How does it follow from
family to world family?

2. What is the meaning of respect? How do we disrespect others due to a lack of right
understanding of this feeling?

[COURSE OUTCOME 4:

1. What do you mean by ‘innateness’? What is the innateness in the four orders?

2. What are the natural characteristics (Swabhava) of human order?

[COURSE OUTCOME 5:

1. ‘When there is no utility there is no scope for art too’ Explain.

2. What do you mean by definitiveness of ethical human conduct? How can it be
ensured?
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21CE4601 CONCRETE TECHNOLOGY

Prerequisites for the course

e Nil
Objectives
1. The properties of all the materials used in concrete.
2. The different kinds of admixtures.
3. The different mix design methods.
4. The properties and tests carried out on fresh and hardened concrete.
5. The special concretes and concreting methods.
UNIT I CONSTITUENT MATERIALS OF CONCRETE AND 10
ADMIXTURES

Concrete - Constituent materials - Cement - Manufacturing and chemical composition - Types and
grades - Mechanism of hydration - Aggregates - Water - Properties and tests - Necessity - Types -
Chemical admixtures with specific properties - Accelerators, retarders, plasticizers and super
plasticizers - Water proofers - Mineral admixtures - Fly ash, slag, GGBS and Silica fume - Mineral
additives and fillers.

UNIT I MIX DESIGN 9

Concept, principles and influencing factors - Mix Design Methods - ACI code, British code and BIS
code methods - Assumptions - Advantages and limitations - Sampling and acceptance criteria -
Quality assurance and control - Design Examples(Mix Design).

UNIT III FRESH STATE PROPERTIES OF CONCRETE 8

Workability - Tests for workability of concrete - Slump cone test - Compaction factor - Vee Bee
consistometer - Marsh cone test - V Funnel test - ] Ring test - Segregation and Bleeding - Setting
time test - Vicat apparatus test - Plastic shrinkage - Soundness test - le chatelier apparatus test -
Hydration

UNIT IV HARDENED STATE PROPERTIES OF CONCRETE 9

- Determination of strength Properties of Hardened concrete - Compressive strength - split
tensile strength - Flexural strength - Stress-strain curve for concrete - Modulus of elasticity -
durability of concrete - water absorption - permeability - corrosion test - acid resistance.

UNIT V SPECIAL CONCRETES AND CONCRETING METHODS 9

Ready Mix Concrete - Lightweight concrete - Fiber Reinforced Concrete - Polymer concrete -
Ferro-cement - Self Compacting Concrete, High Strength Concrete, High Performance Concrete -
Bio and bacterial concrete - Geopolymer Concrete - Smart concrete - Extreme weather concreting
- Vacuum dewatering concreting - Underwater concreting - Guniting and shotcreting.

Total Periods 45

Suggestive Assessment Methods
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(30 Marks)

(10 Marks)

Continuous Assessment Test Formative Assessment Test

End Semester Exams

(60 Marks)

1. Descriptive written exam

1. Assignments
2. Quiz

1. Descriptive written

exam

Outcomes

Upon completion of the course, the students will be able to:

CO1: Evaluate the properties of materials used in concrete

CO2:Apply mix proportion principles to design a concrete mix by using IS code.
CO3: Determine the workability of fresh concrete with different testing methods.
CO4: Diagnose the strength and durability of hardened concrete with different testing methods
CO5: Choose suitable materials for making special concrete and employ the concrete methods.

Text Books

Edition, 2018.

Delhi,2015

1. M.S.Shetty., “Concrete Technology, Theory & Practice”, S. Chand and Co, New Delhi, 7th

2. Gupta.B.L., Amit Gupta, "Concrete Technology", Jain Book Agency,2010.
3. Bhavikatti.S.S, “ Concrete Technology”, [.LK.International Publishing House Pvt. Ltd., New

4. Santhakumar. A.R,, “Concrete Technology”, Oxford University Press India, 2006.

Reference Books

New Delhi, 2007

Standards, New Delhi, 1998

1. Neville, A.M; "Properties of Concrete”, Pitman Publishing Limited, London,1995
2. Gambhir, M.L; "Concrete Technology"”, 3rd Edition, Tata McGraw Hill Publishing Co Ltd,

3. 1S10262-2009 Recommended Guidelines for Concrete Mix Design, Bureau of Indian

Web Resources

1. https://nptel.ac.in/courses/105102012/
2. https://nptel.ac.in/courses/105106176/

3. https://nptel.ac.in/courses/105104030/

CO Vs PO Mapping and CO Vs PSO Mapping

Cco P10 on P30 Pf P50 P6O P70 P;) P09 | PO10 | PO11 | PO12 PSO1 | PSO2
1 1 1 1 1 1
2 3 2 |2 3 2 2 2
3 2 1 2 2 1 1
4 3 2 2 2 1 1
5 3 2 2 2 1 1
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BLOOMS LEVEL ASSESSMENT PATTERN
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[COURSE OUTCOME 2:

[COURSE OUTCOME 3:

|[COURSE OUTCOME 4:

[COURSE OUTCOME 5:

1. Explain the light weight concrete?
2. Explain polymer concrete?

1. Explain in detail about the various types of cement
2. Explain in detail about the mechanical properties of aggregate

1. Explain in detail about the types of chemical admixtures
2. Explain in detail about the types of mineral admixtures

1. Explain the properties of fresh and hardern concrete
2. Explain the test of compressive and tensile strength of concrete

1. Explain the concept of mix design and mention the method of proportioning
2. Explain the procedure of IS Mix design

BLOOMS CAT 1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
Remember 50 30 50 50 30
Understand 50 50 50 50 50

Apply 20 20

Analyze

Evaluate

Create
COURSE LEVEL ASSESSMENT QUESTIONS
COURSE OUTCOME 1:
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21CE4602 FLUID MECHANICS AND HYDRAULIC MACHINES

Prerequisites for the course

e Engineering Physics

Objectives

1. To understand the basic properties and Static, dynamic and kinematic characteristics of
fluid.

2. To solve the practical problems involving fluid statics, dynamics, pumps and turbines.

UNITI FLUID PROPERTIES AND FLUID STATICS 9

Dimensions and units - Properties of fluids - density, specific weight, specific volume, specific
gravity, viscosity, compressibility, vapour pressure, capillarity and surface tension (Problem) -
Fluid statics: concept of fluid static pressure, absolute and gauge pressures - pressure
measurements by manometers - Problem.

UNIT II FLUID KINEMATICS AND DYNAMICS 9

Fluid kinematics : Classification of fluid flow - Streamline, streak line and path line - Convective
and local acceleration - Continuity equation for one, two dimensional flows - Stream function and
velocity potential function. Fluid dynamics: Pressure, kinetic and datum energy - Euler's
equations of motion -Bernoulli's theorem - practical application of Bernoulli's equation
(Problem).

UNIT III FLOW THROUGH PIPES 9

Laminar flow through circular pipe (Hagen poiseuille's)- flow through pipes - Darcy Weisbach’s
equation - pipe roughness -friction factor- Moody’s diagram- major and minor losses of flow in
pipes - pipes in series and in parallel.

UNIT IV DIMENSIONAL ANALYSIS 9

Dimensional homogeneity - Rayleigh's method, Buckingham Pi theorem- Problem - Non-
dimensional numbers - Model laws and distorted models - Modelling and similitude - design.

UNITV HYDRAULIC MACHINES 9

Types of pumps - Properties of centrifugal pump - Pump characteristics - Specific speed, NPSH,
slip - Reciprocating pump - Indicator diagram - Classification of turbines — Working of various
turbines - Efficiency of turbines (Problem).

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Formative Assessment End Semester Exams
Test Test (60 Marks)

131




Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

(30 Marks) (10 Marks)
1. Descriptive written 1. Assignments 1. Descriptive written exam
exam 2. Quiz
Outcomes

Upon completion of the course, the students will be able to:

CO1 Explain the fundamental properties of fluids and methods of pressure measurement in
fluidstatics

CO2 Infer fundamentals of fluid kinematics and dynamics and their applications in
hydraulicexperiments

CO3 Identify the factors affecting flow through pipes to estimate the losses

CO4 Assess the performance of a model by dimensional analysis and similitude

CO5 Compute the efficiency and performance of pumps and turbines

Text Books

1. Subramanya.K" Fluid Mechanics and Hydraulic Machines", Tata McGraw Hill Education Private
Limited, New Delhi, 2010.

2. Bansal.R.K,, “Fluid Mechanics and Hydraulic Machines”, Laxmi Publications Pvt. Ltd., New Delhi,
2013.

3. Modi P.N and Seth "Hydraulics and Fluid Mechanics including Hydraulic Machines", Standard
Book House New Delhi, 20009.

4. Jain.AK., "Fluid Mechanics" (Including Hydraulic Machines), Khanna Publishers, Twelfth
Edition, 2016.

Reference Books

1. White, F.M,, “Fluid Mechanics”, Tata McGraw Hill, 5th Edition, New Delhi, 2017.
2. Mohd. Kaleem Khan, "Fluid Mechanics and Machinery", Oxford University Press, New
Delhi,2015.

Web Resources

1. https://nptel.ac.in/courses/105/103/105103192/
2. https://nptel.ac.in/courses/105/103/105103021/

CO Vs PO Mapping and Mapping CO Vs PSO

co Plo on P30 Pf PSO P60 P70 P80 P09 | Po10 | Po11 | Po12 | P30T | PSO2
13 ]2]2 2
2 | 3] 212 2
332712 2
4 213 2
5 2312 2 2
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BLOOMS LEVEL ASSESSMENT PATTERN

BLOOMS CAT1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
Remember 10 10 10 10 10
Understand 30 30 30 30 30

Apply 60 60 60 60 60
Analyze
Evaluate
Create
COURSE LEVEL ASSESSMENT QUESTIONS
COURSE OUTCOME 1:

1. Describe the following properties of the fluid with the values of water at standard
temperature and pressure: (1) Mass Density (2) Specific Weight (3) Specific Gravity (4)
Viscosity.

2. Explain centre of pressure and total pressure, also derive an expression for it.

[COURSE OUTCOME 2:

1. Compute the form of velocity potential if exits with proof and also find the stream
function in a two dimensional incompressible flow if the fluid velocity components are
given by u=x-4y and v= -y-4x.

2. Derive two dimensional continuity equation in Cartesian co-ordinate system.

[COURSE OUTCOME 3:

1. Derive the Hagen-Poiseuille’s equation for laminar flow of fluid in straight and circular
pipe with proper assumption with neat sketch.

2. Determine (i) Reynolds number of flow (ii) Centre line velocity (iii) wall shear stress and
(iv) power required to maintain the flow, for an oil of velocity 1 poise and specific gravity
0.8 is flowing through 50mm diameter pipe of length 500m at the rate of 1.9 litres/sec.

[COURSE OUTCOME 4:

1. Explain the procedure for dimensional analysis by Buckingham Pi theorem.

2. The lift force F on a missile is a function of its length L, velocity V, diameter D, angle of
attack o, density p, viscosity p, and speed of sound C of the air. Find the functional
relationship in dimensional form.

[COURSE OUTCOME 5:

1. What is the minimum starting speed of a centrifugal pump? Obtain an expression for the
minimum starting speed of a centrifugal pump.

2. Explain with a neat sketch the construction details and working principles of
reciprocating pump.
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21CE4603 STRENGTH OF MATERIALS II L |T| P C

Prerequisites for the course

o Mechanics for Civil Engineering
o Mechanics of Solids

Objectives

1. To know the method of finding slope and deflection of beams and trusses using energy
theorems and to know the concept of analyzing indeterminate beam

2. To estimate the load carrying capacity of columns, stresses due to unsymmetrical bending
and various theories for failure of material.

UNIT I ENERGY PRINCCIPLES ‘ 9

Strain energy - strain energy due to axial load (gradual, sudden and impact loads), shear, flexure
and torsion - Castigliano’s theorems- Maxwell’s reciprocal theorems - Principle of virtual work -
application of energy theorems for computing deflections in beams and trusses.

UNIT II INDETERMINATE BEAMS ‘ 9

Concept of Analysis - Propped cantilever and fixed beams-fixed end moments and reactions -
Theorem of three moments - analysis of continuous beams - shear force and bending moment
diagrams

UNIT III COLUMNS AND CYLINDER 9

Euler’s theory of long columns - critical loads for prismatic columns with different end
conditions; Rankine-Gordon formula for eccentrically loaded columns - Eccentrically loaded
short columns -Thin cylindrical and spherical shells - stresses and change in dimensions

UNIT IV STATE OF STRESS IN THREE DIMENSIONS AND 9
THEORIES OF FAILURE

Determination of principal stresses and principal planes in three dimensions - Volumetric strain
-Theories of failure - Principal stress - Principal strain - shear stress - Strain energy and
distortion energy theories - Application in analysis of stress, load carrying capacity

UNITV ADVANCED TOPICS IN BENDING OF BEAM 9

Unsymmetrical bending of beams of symmetrical and unsymmetrical sections - Shear Centre -
curved beams - Winkler Bach formula.

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Test | Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
Written Test MCQ Written Test

Outcomes

Upon completion of the course, the students will be able to:
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C0404.1 Acquire knowledge about strain energy due to axial load, shear, flexure and torsion
C0404.2 Illustrate the bending moment and shear force in indeterminate beams.

C0404.3 Evaluate the failure of columns and stresses in thin cylinders

C0404.4 Determine the principal stress and principal strain using various theories of failures.
C0404.5 Assess the unsymmetrical bending in beam sections and stresses in curved beams.

Text Books

1. Rajput.R.K. “Strength of Materials”, S.Chand and Co, New Delhi, 2007 .
2. Egor P Popov, “Engineering Mechanics of Solids”, 2nd edition, PHI Learning Pvt. Ltd., New Delhi,
2012.

Reference Books

1. Gambhir. M.L., "Fundamentals of Solid Mechanics", PHI Learning Private Limited., New Delhi,
20009..

2. Kazimi S.M.A, “Solid Mechanics”, Tata McGraw-Hill Publishing Co., New Delhi, 2003 .

3. William A .Nash, “Theory and Problems of Strength of Materials”, Schaum’s Outline Series, Tata
McGraw Hill Publishing Company, 2007

4. PunmiaB.C."Theory of Structures" (SMTS) Vol 1&II, Laxmi Publishing Pvt Ltd, New Delhi 2004.
5. Rattan.S.S,, "Strength of Materials", Tata McGraw Hill Education Pvt. Ltd., New Delhi, 2011

6. R.K.Bansal "Strength of Materials", Lakshmi Publications Pvt Ltd, New Delhi, 2018

Web Resources

1. https://nptel.ac.in/courses/105105108/

2. https://nptel.ac.in/content/syllabus pdf/105105108.pdf
3. https://nptel.ac.in/courses/112101095/

CoO

Vs PO Mapping and CO Vs PSO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
1 3 3 3 1 1 2 3
2 3 3 3 1 2 3
3 3 3 3 1 1 2 3
4 3 3 3 1 1 2 3
5 3 3 3 1 1 2 3
6 3 3 3 3 1 2 3
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CAT 1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
Remember 10 10 10 10 10
Understand 10 10 10 10 10

135



https://nptel.ac.in/courses/105105108/
https://nptel.ac.in/content/syllabus_pdf/105105108.pdf
https://nptel.ac.in/courses/112101095/

Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

Apply 50 50 50 50 50
Analyze 30 30 30 30 30
Evaluate

Create

|[COURSE LEVEL ASSESSMENT QUESTIONS
[COURSE OUTCOME 1:

1. Using Castigliano’s theorem determine the deflection at the free end of the cantilever
beam as shown in the fig. Take EI =5 MNm2.

Rl

=0 It

™ R LI

4 ™
- e St—

2. A simply supported beam of length 6m carrying a point load of 45kN at a distance of 2Zm
from the left support. Using Unit load method, find the deflection under the point load.
Take EI=2.2 MNm2.

[COURSE OUTCOME 2:

1. A cantilever ABC is fixed at A and rigidly propped at C and loaded as shown in the fig.
Find the reaction at C and Draw BMD and SFD. Also find the point of Maximum bending
moment and point of Contraflexure.

5 \‘*ﬁv\\“’\
P /jmé\fv\f\ c.
), L e 5. A&am

Y

-

2. A continuous beam ABC fixed at the ends of spans AB and BC of length 6m and 4m
respectively. The span AB carries a UDL of 10kN/m and the span BC carries a UDL of
20kN/m. Draw BMD and SFD.

10 kN
- 4 KN/m

A B
2m 8m
I -1

-
o~

~
-

A

fa\

[COURSE OUTCOME 3:
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1. From the following data column of circular section calculate the extreme stresses on the
circular section, also find the maximum eccentricity in order that there may be no
tension anywhere on the section.

External diameter =20 cm

Internal diameter =16 cm

Length of column = 4m

Load carries by the column = 200 kN

Eccentricity of load = 2.5 cm from the axis of the column
End condition = both end fixed

2. A cylindrical thin drum 80cm in diameter and 3m long has a shell thickness of 1cm. If
the drum is subjected to an internal pressure of 2.5 N/mm2 , determine (i) change in
diameter (ii) change in length and (iii) change in volume E=2x105N/mm2 and poisons
ratio=0.25

COURSE OUTCOME 4:

3. For the state stress shown in fig. Find the principal plane and principal stress and
maximum shear stress.

4 N/mm?

A

—_— 10 N/mm?

e 20 N/mm?

4. Explain the following theories of failure.

i Maximum principal stress theory.

ii. Maximum principal strain theory.

iii. Maximum strain energy theory.

iv. Maximum Shear Stress theory.
[COURSE OUTCOME 5:

3. Find the shear center of the channel section 300mmx 150mm with thickness of 20mm
from first principles.

4. A curved bar is formed of a tube of 120mm outside diameter and 7.5 mm thickness. The
centre line of this curved bar is a circular arc of radius 225 mm. A bending moment of 3
kNm tending to increase curvature of the bar is applied. Calculate the maximum tensile
and compressive stresses setup in the bar
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21CE4604 SOIL MECHANICS 3 ol o

Prerequisites for the course

e Engineering Geology

Objectives

1. Toimpart knowledge to classify the soil based on index properties and to assess their
engineering properties based on the classification.

2. To familiarize the students about the fundamental concepts of compaction, flow through soil,
stress transformation, stress distribution, consolidation and shear strength of soils.

3. Toimpart knowledge of design of both finite and infinite slopes.

UNIT I SOIL CLASSIFICATION 9

Soil formation and nature of soils- Phase diagrams-Basic definitions and inter-relationships-
IndexPropertiesofsoils-ClassificationbasedonBIS.Compaction-Factorsaffectingcompaction-
Laboratory &Field Compaction methods.

UNIT 11 EFFECTIVE STRESS 9

Soil water - Various forms - Static pressure in water - Total - Neutral and effective stress
distribution in soils - Liquefaction &quicksand conditions. Flow of water through soils - Darcy's
law; Assumptions and validity - Permeability - Coefficient of permeability - Factors affecting
permeability- Permeability of stratified deposits of soils - Laboratory tests - Seepage analysis.

UNIT III STRESS DISTRIBUTION 9

Boussinesqs and Wester Guard's theories of stresses due to concentrated loads - Circular,
Rectangularload-Stripload-NewMark'schart.Consolidation-Fundamentaldefinitions-Spring
analogy -Terzaghi's one-dimensional consolidation theory - Assumptions, limitations and
applications -Pre-consolidation pressure and its determination - Normally, under and over
consolidated soils

UNIT IV SHEAR STRENGTH OF SOILS 9

Shearstrength-Factorsaffectingshearstrengthofsoils-Mohr-Coulombtheory-Measurement
ofshearstrengthparameters-Directshear-Unconfinedcompression-Triaxial-Drained and
undrained conditions- Vane shear tests.

UNIT V STABILITY OF SLOPES 9

Typesofslopes-Failuremechanismofslopes-Totalandeffectivestressanalysis-Finiteslopes-
Stability analysis for purely cohesive and-phisoils-Method of slices-Friction circle method-
Taylor's Stability number - Slope protection methods

Total Periods 45

Suggestive Assessment Methods
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Continuous Assessment Test Formative Assessment Test End Semester
Exams
(30 Marks) (10 Marks)
(60 Marks)
1. Descriptive written exam 1. Assignments 1. Descriptive
2. Quiz written exam
Outcomes

Upon completion of the course, the students will be able to:

CO1: Classify the soil based on index properties and understand the compaction process.
CO2: Determine the stress distribution and the permeability of soils.

CO3: Evaluate the vertical stress due to external loads and consolidation settlement of clayey soils.
CO4: Compute the shear strength parameters of soils under different drainage conditions.

CO5: Analyze the stability of slopes and provide slope protection methods.

Text Books

1. B.N.D.NarasingaRao,SoilMechanicsandFoundationEngineering,WileyIndiaPvt.Ltd. New
Delhi,2015.

2. B.C.Punmia,SoilMechanicsandFoundations,LaxmiPublicationsPvt.Ltd.,,NewDelhi,2005.

Reference Books

1. AlamSingh,SoilEngineeringinTheoryandPractice,AsiaPublishingHouse,Bombay,
2ndEdition,2009.

2. BrajaM.Das,PrinciplesofGeotechnicalEngineering, ThomsonBrooks/Cole,Australia,8th
Edition,2015.

3. KarlTerzaghi,SoilMechanicsinEngineeringPractice,3rdedition,JohnWiley&Sons,Inc, 1995.
4. 4.1S Codes: IS 1498: 1970, IS 2810: 1979, IS 2809: 1972, 1S 2720 : Part 1 to Part 41

Web Resources
1. https://www.kobo.com/us/en/ebook/introduction-to-soil-mechanics.

2. https://easyengineering.net/geotechnical-engineering-book-by-c-venkatramaiah/

CO Vs PO Mapping and CO Vs PSO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 | PO11 PO12|PSO1 | PSO2
1 3 2 3

2 3 3 2

3 3 3

4 3 3 3

5 3 2 1 2 3
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21CE4605 HIGHWAY ENGINEERING 3 1ol o 3

Prerequisites for the course

e Matrices and Calculus

Objectives

To impart knowledge on

Highway planning & Alignment

Highway materials & Design of pavements
Evaluation & Highway maintenance

Basics concepts of Traffic Engineering

A

Modern Traffic Engineering

UNITI INTRODUCTION & GEOMETRIC DESIGN OF HIGHWAYS 9

Classification of roads - Planning & Alignment of roads - Road patterns - Geometric design of
highways - Cross sectional elements - Sight distances - Horizontal & Vertical curves - Super
elevation - -widening at curves - Gradients & its types

UNIT II HIGHWAY MATERIALS & DESIGN OF PAVEMENTS 9

Highway materials - Desirable properties and testing of course aggregates, Bitumen &
Bituminous mixes - Design factors of Flexible & Rigid pavements - Design of flexible & rigid
pavements by IRC codes -Construction of pavements (Rigid & Flexible)

UNIT III EVALUATION & MAINTANANCE OF PAVEMENTS 9

Pavement distress in flexible and rigid pavements - Types of maintenance - Pavement
Management Systems - Pavement evaluation, roughness, present serviceability index, skid
resistance, structural evaluation, evaluation by deflection measurements - Strengthening of
pavements -Highway Project formulation - Highway drainage

UNIT IV INTRODUCTION TO TRAFFIC ENGINEERING 9

Traffic studies on flow and speed, peak hour factor - Role of GIS in Traffic Congestion Studies,
accident study, statistical analysis of traffic data, Microscopic & Macroscopic parameters of traffic
flow, fundamental relationships, Traffic signs - Signal design by Webster’s method (only design
considerations) - Type of intersections - Highway capacity

UNITV MODERN TRENDS IN HIGHWAY ENGINEERING 9

Role of Highways in Smart cities - Intelligent transportation system (ITS) - Exclusive Bus Bays -
Bicycle Lane - Modern Pedestrian bridges - Automated parking system (APS) - Case study on
Grade Separators - Integrated Transportation Systems - Modern Highway Construction
machineries
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S.No List of Experiments co
1 Aggregate Crushing Test CO1
2 Aggregate Impact Test Co1
3 Los Angeles Abrasion Test Co2
4 Penetration test of bitumen 0}/
5 Ductility test of bitumen COo3
6 Softening point of bitumen CO3
7 Flash and fire point test Co4
8 Vee bee consistency test CO4
9 Marshal Stability Test CO5

10 California Bearing Ratio Test CO5
Total Periods 30 Theory +30
Lab

Laboratory Requirements for a batch of 60 Students

1. Aggregate Crushing Test apparatus
Aggregate Impact Test apparatus

Los Angeles Abrasion Test apparatus
Penetration test of bitumen apparatus
Ductility test of bitumen apparatus
Softening point of bitumen apparatus
Flash and fire point test machine

Vee bee consistency test machine

9. Marshal Stability Test machine

10. California Bearing Ratio Test apparatus

O N W

Suggestive Assessment Methods

Continuous Assessment Test | Lab Components Assessments End Semester Exams
(30 Marks) (20 Marks) (50 Marks)
1. Written Examination L Comp_l etion of Suggested 1. Written Examination
Exercises

Outcomes

Upon completion of the course, the students will be able to:

C0405.1 Gain knowledge on basics of Highways & Geometric design of highways

C0405.2 Understand the concept of Design flexible and rigid pavements

C0405.3 Gain knowledge on Highway construction materials, properties, testing methods,
Evaluation & maintenance of pavements

C0405.4 Gain knowledge on & Traffic Engineering
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C0405.5 Be Aware of Modern trends in Highway Engineering

Text Books

1. Khanna.S. K., Justo.C.E.G and Veeraragavan A. "Highway Engineering", Nemchand Publishers,
2014.

2. Kadiyali L R, “Traffic Engineering and Transport Planning”, Khanna Publishers, 2014

8th edition Delhi, 2013.

3. Kadiyali.L.R. "Principles and Practice of Highway Engineering", Khanna Technical Publications,

Reference Books

IRC: 37-2012

2. Indian Road Congress (IRC), Guidelines for the Design of Plain Jointed Rigid Pavements for
Highways, ( Third Revision), IRC: 58-2012

3. Yang H. Huang, "Pavement Analysis and Design", Pearson Education Inc, Nineth Impression,
South Asia, 2012 4. Ian D. Walsh, "ICE manual of highway design and management", ICE
Publishers, Ist Edition, USA, 2011

5. Fred L. Mannering, Scott S. Washburn and Walter P.Kilareski, "Principles of Highway
Engineering and Traffic Analysis", Wiley India Pvt. Ltd., New Delhi, 2011

6. Garber and Hoel, "Principles of Traffic and Highway Engineering”, CENGAGE Learning, New
Delhi, 2010 7. O’Flaherty.C.A "Highways, Butterworth - Heinemann, Oxford, 2006 8. IRC-37-
2012, The Indian roads Congress, Guidelines for the Design of Flexible Pavements, New Delhi 9.
IRC 58-2012. The Indian Road Congress, Guideline for the Design of Rigid Pavements for
Highways, New Delhi

1. Indian Road Congress (IRC), Guidelines for the Design of Flexible Pavements, ( Third Revision),

Web Resources

1. https://nptel.ac.in/courses/105/101/105101087/
2. https://nptel.ac.in/courses/105/105/105105107/
3. https://nptel.ac.in/courses/105/101/105101008/

CO Vs PO Mapping and CO Vs PSO Mapping

PSO | PSO
1 2
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
1) 4 1
2| 2 2
31 1 1 1 2 1 1 2
4| 3 3 1 3 2 3 2
51 1 1 3 1 1 | 3 1 1 1 2 1 1 3
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BLOOMS LEVEL ASSESSMENT PATTERN
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BLOOMS CATEGORY CAT1 CAT 2 Lab Model Exam | End Semester
Components Examination
Remember 20 20 20 20
Understand 40 40 10 40 40
Apply 30 30 5 30 30
Analyze 10 10 5 10 10
Evaluate
Create

|[COURSE LEVEL ASSESSMENT QUESTIONS
[COURSE OUTCOME 1:

1. Give a detailed study on the widening at curves(also mention the formulas)
2. Why Super elevation is required in curves?

[COURSE OUTCOME 2:

1. What are the modern construction materials used for the construction of
pavements? Explain their characteristics and usage in detail.
2. What are the Design factors in Flexible & Rigid pavement? Explain

[COURSE OUTCOME 3:

1. Describe highway maintenance management systems.
2. List any eight cracks and defects in flexible pavements and describe their respective
symptoms, possible causes and the treatment/ repair for each defect

[COURSE OUTCOME 4:

1. List out the design considerations for Signal design by Webster’s method
2. List out the Type of intersections. Also Explain the Microscopic & Macroscopic
parameters of traffic flow

[COURSE OUTCOME 5:

1. Explain about Intelligent transportation system (ITS)
2. Define Grade separators. Also give a Case study about the problems faced in Grade
separators. Give a solution for the same.
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21CE4611 HYDRAULIC ENGINEERING LABORATORY

Prerequisites for the course

e Fluid Mechanics and Hydraulic Machines

Objectives

Students should be able to verify the principles studied in theory by performing the experiments in

lab.
Sl.No List of Experiments Cco
1 Calibration of Rotameter 1
2 Calibration of Venturimeter / Orificemeter 1
3 Determination of friction factor in pipes 2
4 Determination of minor losses 2
5 Characteristics of Centrifugal pumps 3
6 Characteristics of Gear pump 3
7 Characteristics of Submersible pump 4
8 Characteristics of Reciprocating pump 4
9 Characteristics of Pelton wheel turbine 4
10 Characteristics of Francis turbine/Kaplan turbine 5
11 Determination of Metacentric height of floating bodies 5

Total Periods: 60

Suggestive Assessment Methods

Lab Components Assessments End Semester Exams
(50 Marks) (50 Marks)
Experiment Experiment
Outcomes

Upon completion of the course, the students will be able to:

CO1 Estimate the Co-efficient of discharge for orifice and notches

CO2 Experiment the venturimeter and orifice meter for their discharges
CO3 Understand the flow measurement in a pipe flow

CO4 Determine the energy loss in pipe flow

CO5 Study the characteristics of turbines and pumps.

Text Books
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Book House New Delhi, 2009.

Edition, 2016.

1. Modi P.N and Seth "Hydraulics and Fluid Mechanics including Hydraulic Machines", Standard

2. Jain.AK., "Fluid Mechanics" (Including Hydraulic Machines), Khanna Publishers, Twelfth

Reference Books

Private Limited, Delhi, 2009.

BN e

2000.

SarbjitSingh."Experiments in Fluid Mechanics", Prentice Hall of India Pvt. Ltd, Learning

"Hydraulic Laboratory Manual", Centre for Water Resources, Anna University, 2004.
Modi P.N. and Seth S.M., "Hydraulics and Fluid Mechanics", Standard Book House, NewDelhi,

5. Subramanya K. "Flow in open channels", Tata McGraw Hill Publishing.Company, 2001

Web Resources

3. https://nptel.ac.in/courses/105103096/
4. https://nptel.ac.in/courses/105105203/

|CO Vs PO Mapping and CO Vs PSO Mapping

|[COURSE LEVEL ASSESSMENT QUESTIONS
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co Pl() on P30 Pf P50 P(? P7O P;) P09 | PO10 | PO11 | PO12 PSO1 | PSOZ
L1211 2 1| 2 1 2 2
211 |1 Z 1] 1 1 2 2
3 11| 2 1| 2 1 2 2
40101 |2]2 |1 2 | 2 2 2
5 12 |1 1 1 3 2
BLOOMS LEVEL ASSESSMENT PATTERN
Model exam+ END SEM
BLOOMS CATEGORY Rubric based PRACTICAL EXAM
(50 marks) (50 marks)
Remember 10 10
Understand 10 10
Apply 30 30
Analyze
Evaluate
Create
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[COURSE OUTCOME 1:

1. Determine the flow of water through Venturimeter.
2. Determine the flow of water through Orificemeter.

[COURSE OUTCOME 2:

1. Determine the minor loss through pipe.
2. Determine the friction factors in pipes.

[COURSE OUTCOME 3:

1. Determine the water flow through centrifugal pump and its efficiency.
2. Determine the water flow through gear pump.

[COURSE OUTCOME 4:

1. Determine the water flow through Submersible pump and its efficiency.
2. Determine the water flow through Reciprocating pump.

[COURSE OUTCOME 5:

1. Determine the efficiency of kaplan turbine.
2. Determine the metacentric height of floating bodies.
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21CE4612 CONSTRUCTION MATERIALS LABORATORY L |T| P |C
0| 4
Prerequisites for the course
e Construction material, techniques and practices
Objectives
To impart knowledge on
To learn the principle and procedure of testing construction materials and to get hands on
experience by conducting the tests and evolving inferences.
S.No List of Experiments co
LIST OF EXPERIMENTS
1 Grading of coarse aggregates 1
2 Test for specific gravity and test for bulk density 1
3 Compacted and loose bulk density of fine aggregate 1
4 Sieve analysis and bulk density test 1
5 Specific gravity test of fine aggregate 1
6 Determination of elongation index and flakiness index 1
7 Fineness and setting time test 1
8 Soundness Test 1
9 Test for Slump cone 1
10 Test for Compaction factor 1
11 Vee bee consistometer test 1
12 Flow table Test 1
13 Rebound hammer Test 1
14 Test for Flexural strength 1
15 Test for Compressive strength of Cube 1
16 Test for Split tensile strength 1
Suggestive Assessment Methods
Lab Components Assessments (50 Marks) End Semester Exams (50 Marks)
1. EXPERIMENTS 1. EXPERIMENTS
2. Observation 2. Record note
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3. Vivavoce 3. Viva voce

Outcomes
Upon completion of the course, the students will be able to:

C0408.1 Students will have the required knowledge in the area of testing of construction
materials and components of construction elements experimentally.

Reference Books
1. Construction Materials Laboratory Manual, Anna University, Chennai-600 025.
2. IS 4031 (Part 1) - 1996 - Indian Standard Method for determination of fineness by
drysieving.
3. 1S 2386 (Part 1 to Part 6) - 1963 - Indian Standard methods for test for aggregate for
concrete
4.1S 383 - 1970 Indian Standard specification for coarse and fine aggregates from natural
sources

Web Resourses

1. https://nptel.ac.in/courses/105102088/
2. https://nptel.ac.in/courses/105106053/
3. https://nptel.ac.in/courses/105104030/
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21MA4001 APTITUDE -1

Prerequisites for the course

e Basic Mathematics

Objectives

1. Students will be able to make sense of problems, develop strategies to find solutions,
and persevere in solving them.

2. Students will be able to reason, model, and draw conclusions or make decisions with
mathematical, statistical, and quantitative information.

UNITI | MODULE I | 3
Number system, Number series, HCF and LCM of Numbers, Factors and Decimals.
UNITII | MODULE II | 3

Square roots and cube roots, Indices and surds, Simplification and approximation, Problems on
ages and numbers.

UNITII | MODULE III | 3

Percentage, Profit, loss and discount, Average, Ratio and Proportion.

UNIT IV | MODULE IV ‘ 3
Partnership and share, Alligation and mixtures, Time, work and wages.
UNITV | MODULE V | 3
Pipes and cisterns, simple interest, Compound interest, Growth and depreciation.
Total Periods ‘ 15
Suggestive Assessment Methods
Continuous Assessment Test Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
1. Descriptive Questions 1.Assignment 1. Descriptive Questions
2. Online Quizzes
2. Formative Multiple Choice 3.Problem-Solving Activities 2. Formative Multiple
Questions Choice Questions
Outcomes

Upon completion of the course, the students will be able to:
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CO1: Solve real-life problems requiring interpretation and comparison of complex numeric
summaries which extend beyond simple measures of center.

CO2:Solve real-life problems requiring interpretation and comparison of various representations
of ratios

CO3: Distinguish between proportional and nonproportional situations and, when appropriate,
apply proportional reasoning.

CO4: Develop an answer to an open-ended question requiring analysis and synthesis of multiple
calculations, data summaries, and/or models.

CO5: justify and communicate their conclusions in ways appropriate to the audience.

Text Books
1. Quantitative Aptitude for Competitive Examinations | 7th Edition (Paperback,
AbhijitGuha)

Reference Books

4. https://myupsc.com/wp-content/uploads/2020/11/Quantitative-Aptitude-for-
Competitive-Examinations-by-Dinesh-Khattar-z-lib.org .pdf

5. Quantitative Aptitude for Competitive Examinations - Quantitative Aptitude by rsagrawal
with 0 Disc. (English, Paperback, Aggarwal R. S.) Revised, 2021

Web Resources

1. https://pdf.bankexamstoday.com/raman files/Quant%20Formula.pdf

2. https://ugcportal.com/raman-files/QT-TRICKS.pdf

3. https://www.javatpoint.com/aptitude /quantitative#speed-and-distance
4. https://www.indiabix.com/aptitude/questions-and-answers/

CO Vs PO Mapping and CO Vs PSO Mapping

PSO | PSO
co PO|PO| PO | PO | PO| PO | PO | PO | PO | PO1 | PO1 | PO1 1 2
1 2 3 4 5 6 7 8 9 0 1 2
2 2 1 1 2 2 3
Co1
BLOOMS LEVEL ASSESSMENT PATTERN
Model exam+ END SEM PRACTICAL
BLOOMS CATEGORY Rubric based EXAM
(50 marks) (50 marks)
Remember 10 10
Understand 10 10
Apply 30 30
Analyze
Evaluate
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Create

CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO1 | PO | PO | PSO1 | PSO
CO | PO1 | PO2 | PO3 | PO4 | PO5 |PO6 |PO7 |POS8
9 0 11 | 12 2
1| 2 2 1| 1 | 3 , | 2
5 2 3 L |2 1] 1
s | 2 | 2| 2 | 2 2 3 ],
4 2 1| 2 |2 1
s | 2 3 2 2 2 2
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CAT 1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
REMEMBER 20 10 5 5 10
UNDERSTAND | 40 20 10 10 20
APPLY 40 50 5 5 50
ANALYZE 20 5 5 20
EVALUATE
CREATE

151




Francis Xavier Engineering College| Dept of CIVIL| R2021/Curriculum and Syllabi

21GE2MO02 ENVIRONMENTAL AND SUSTAINABLE ENGINEERING

Preamble

To inculcate knowledge on the environment and all sorts of biotic and abiotic components
related to its ecosystem, climate changes and challenges faced due to global warming and the
importance of renewable sources of energy. Inspire students to find ways in contributing
personally and professionally thereby rectifying environmental and social problems.

Prerequisites for the course

e Basic theoretical concepts of biological science in higher secondary level.
e Basic theoretical concepts of Engineering Chemistry.

Objectives

1. To make the students conversant with the interdisciplinary and holistic nature of the
environment.

2. To make the students understand the impacts of environmental degradation and to
minimise vulnerability to future disasters.

3. To enrich the students with the significances of natural resources and environment on the

quality of life.

4. To have an increased awareness among students to create a quest on issues in areas of
sustainability.

5. To have a thorough understanding on the concepts of sustainable habitat.

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 7

Environment: Definition, Scope and Importance of environment studies. Ecosystem: Structure
and function of an ecosystem - Producers - Consumers - Decomposers- Types - Characteristic
features: Forest ecosystem - Desert ecosystem - Pond ecosystem-Ocean ecosystem.
Biodiversity - Value of biodiversity - Hot-spots of biodiversity- Threats to biodiversity -
Endangered and Endemic species - Conservation of biodiversity: In-situ and Ex-situ
conservation of biodiversity.

Field study of common plants, insects, birds; Field study of simple ecosystems - pond, river,
hill slopes, etc.

UNIT II ENVIRONMENTAL POLLUTION & DISASTER 6
MANAGEMENT

Pollution: Definition - Causes - Effects - Control measures of air pollution - Water pollution:
(Sewage water treatment by activated sludge and trickling filter process) - Marine pollution -
Noise pollution - Soil pollution - Solid waste management - E-waste management.

Disaster management: Causes - Effects - Control measures of Floods - Earthquake - Cyclone.
Field study of local polluted sites - Urban / Rural / Industrial / Agricultural.

UNIT III NATURAL RESOURCES 6
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Forest resources: Use - Overexploitation - Deforestation - case studies. Water resources: Use -
Overutilization of surface and groundwater - Water conservation: Rainwater harvesting-
Conflicts over water. Mineral resources: Use - Exploitation -Environmental effects of extracting
and using mineral resources - Case studies. Food resources: Effects of Modern Agriculture -
Fertilizer-Pesticide problems (Eutrophication, Blue baby syndrome, Biomagnification) - Water
logging - Salinity - case studies. Energy resources: Renewable (Solar, Wind) - Non renewable
energy sources.

UNIT IV SUSTAINABILITY 6

Introduction, Need and concept of sustainability, Social- Environmental and Economic
Sustainability Concepts, Sustainable Development, Challenges for Sustainable Development.
Environmental legislations in India - Water Act, Air Act.

UNIT V SUSTAINABLE HABITAT 5

Basic concepts of sustainable habitat, Environment Impact Assessment (EIA) - Procedures of EIA
in India, Green Engineering, Social and technological change, Industrial Processes: Pollution
Prevention, Industrial Ecology.

Total Periods 30

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams

(100 Marks)

1.Descriptive type questions

2.Formative multiple choice
questions

Outcomes

Upon completion of the course, the students will be able to:

CO1:acquire knowledge on the interdisciplinary and holistic nature of the environment.
(Remember)
COZ:analyse the problems related to environmental degradation.  (Analyse)

CO3:understand the significance of natural resources on the quality oflife.(Understand)

CO4:identify the issues in areas of sustainability. (Remember)
CO5:acquire knowledge on the concepts of sustainable habitat. (Remember)
Text Books
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1.

2.

3.

4.

Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi,
2006.

Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.

Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case
Studies, PrenticeHall.

4. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.

Reference Books

1.

2.

Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India Pvt Ltd, New Delhi,
2007.

ErachBharucha, “Textbook of Environmental Studies”, Universities Press (I) Pvt, Ltd,
Hydrabad, 2015.

G. Tyler Miller and Scott E. Spoolman, “Environmental Science”, Cengage Learning India
PVT, LTD, Delhi, 2014.

Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press,
2005.

Nibin Chang, Systems Analysis for Sustainable Engineering: Theory and Applications,
McGraw-HillProfessional.

Web Resources

2
3.

https:/ /www greenfacts org/en/biodiversity/1-3/1-define-biodiversity.htm
https://www.nrdc.org/stories/air-pollution-everything-you-need-know

|CO Vs PO Mapping and CO Vs PSO Mapping

BL

co | Po1 | P02 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
1| 2 1 2 3 2

2| 3 2 2 3 2

3| 3 1 1 2 3 2

4 | 3 2 1 1 2 3 2

51 3 2 1 1 2 3 2
OOMS LEVEL ASSESSMENT PATTERN

BLOOMS CAT 1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
REMEMBER 10 10

UNDERSTAND 50 50

APPLY 40 40
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ANALYZE

EVALUATE

CREATE

|[COURSE LEVEL ASSESSMENT QUESTIONS

[COURSE OUTCOME 1: Students will be able to acquire knowledge on the interdisciplinary and
holistic nature of the environment. (Remember)

1. Describe the Multidisciplinary nature of Tirunelveli District.

2. Demonstrate the regulation of Ecosystem

[COURSE OUTCOME 2: Students will be able to analyse the problems related to environmental
degradation. (Analyse)

1. Demonstrate the control measures of Air and water Pollution

2. Account the problem and suitable remedial measures for floods in the rainy season.
[COURSE OUTCOME 3: Students will be able tounderstand the significance of natural resources
on the quality of life. (Understand)

1. Highlight the control and effects of deforestation.
2. Describe the role of individual conservation of natural resources
ICOURSE OUTCOME 4: Students will be able toidentify the issues in areas of sustainability.

(Remember)

1. Outline the term of sustainable development

2. Compare the major limitation of the Air act, 1972 and Water act,1980.

|[COURSE OUTCOME 5: Students will be able toacquire knowledge on the concepts of sustainable
habitat. (Remember)

1. Describe the concept and procedure for Environment Impact Assessment.
2. Explain the prevention for pollution from various industry.
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SEMESTER V
S.No Course Course Name Category |(Contact| L (T | P C
Code Periods
Theory Courses
1 | 21CE5601 | Structural Analysis -1 PC 3 3 100 3
2 | 21CE5602 | Design of Reinforced Concrete PC 4 3 11 o 4
Elements
3 | 21CE5603 | Foundation Engineering PC 3 3 100 3
4 | 21CE5604 Wat_er Supply and Waste water PC 3 3 1ol o 3
Engineering
5 Professional Elective I PE 3 3 10| 0 3
6 Open Elective | OE 3 3 100 3
Practical Courses
1 | 21CE5611 Wat.er Supply and Waste Water PC 4 0 lol 4 2
Engineering Laboratory
2 21CE5612 | Soil Mechanics Laboratory PC 4 0 0| 4 2
Employability Enhancement Course
1 | 21GE5901 | Soft skill - Reasoning EEC 2 0 |0 2 1
Total 28 18 |0 | 10 | 24
L |T P C
21CE5601 STRUCTURAL ANALYSIS I

Prerequisites for the course

e Strength of Materials - II

Objectives

1. To introduce the students to basic theory and concepts of structural analysis and the
classical methods for the analysis of buildings.

UNIT I INDETERMINATEFRAMES 9

Degree of static and kinematic indeterminacies for plane frames - analysis of indeterminate pin-
jointedframes - analysis of indeterminate rigid frames (Degree of indeterminacy up to two)-
Determinate and Indeterminate structures.

UNIT 11 INFLUENCELINE 9

Influence line - Influence lines for reactions in statically determinate structures-Influence lines
for bending moment and shear force in beam sections , Muller Breslau's - principle.

UNIT III ARCHES AND CABLES 9

Arches as structural forms - Types of arches - Analysis of three hinged, two hinged, parabolic and
circular arches-fixed arches - Settlement and temperature effects. Equation of the cable subjected
to uniformly distributed load, Horizontal tension in the cable, Tension in the cable supported at
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different levels - Length of the cable - Effect of change in temperature.

UNIT IV SLOPEDEFLECTIONMETHOD 9

Slope deflection method - analysis of continuous beams and portal frames (with and without
sway) -bending moment and shear force diagram.

UNITV MOMENTDISTRIBUTIONMETHOD 9

Moment distribution method-Distribution and carryover of moments - Stiffness and carryover
factors - analysis of continuous beams and portal frames (with and without sway) - bending
moment and shear force diagram.

Total Periods 45
Suggestive Assessment Methods
Continuous Assessment Test Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
1. Descriptive written exam 1. Assignments 1. Descriptive written
2. Quiz exam

Outcomes

Upon completion of the course, the students will be able to:

CO1: Analysis the trusses and frames.

CO2: Draw the influence lines for statically determinate and indeterminate structures.
CO3: Analyze and solve two hinged and three hinged arch.

CO4:Analysis of continuous beams and portal frames by Slope Deflection Method
CO5:Analysis of continuous beams and portal frames by Moment distribution method

Text Books

1. Vaidyanathan, R and Perumal, P., -Comprehensive Structural

Analysis, || Volumelandll,Laxmi PublicationsPvt. Ltd., Chennai, Fourth edition 2008.
2. Subrata Chakarabarty,Sujit KumarRoy.,-Fundamentals of Structural Analysis||,
S.Chand& CompanyLtd, New Delhi, 2012.

3. S.S.Bhavikatti, -Structural Analysis || - Vol.I&II,VikasPublishingPvtLtd., NewDelhi,
Fourth Edition 2013.

Reference Books

1.Punmia,B.C.,AshokKumar]Jain,ArunKumar]ain.,—TheoryofStructures||,Laxmi
Publications,NewDelhi,2015.

1. Wang, C.K,, -AnalysisofIndeterminateStructures||, Tata McGraw-Hill, NewDelhi, 2000.
2. Negi,L.S. and Jangid,R.S., -Structural Analysis||, Tata McGraw-HillPublications,
NewDelhi, 2004.

Web Resources

1. https://onlinelibrary.wiley.com/doi/book/10.1002/9781119544265.
2. http://www.iste.co.uk/book.php?id=1367.
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3. https://nptel.ac.in/courses/105105166/

CO Vs PO Mapping and CO Vs PSO Mapping

PO | PO |PO| PO | PO | PO | PO | PO PSO1 | PSO2
co 1 9 3 4 5 6 - 3 P09 | PO10 | PO11 | PO12
1 3 2 2 2 2
2 3 2 2 2 2
3 3 2 2 2 2
4 3 2 2 2 2
5 3 2 2 2 2
BLOOMS LEVEL ASSESSMENT PATTERN
BLOOMS CAT1 CAT 2 FAT 1 FAT 2 END SEM
CATEGORY EXAM
Remember 10 10 10 10 10
Understand 10 10 10 10 10
Apply
Analyze 80 80 80 80 80
Evaluate
Create

|[COURSE OUTCOME 1:

|[COURSE LEVEL ASSESSMENT QUESTIONS

1. Determine the vertical deflection of joint E for the Warren truss shown in Fig

& i
A=645mm
2.5m kN 5 5m —+— 2
E=200 KN/mm
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2. A Steel truss of span 15m is loaded as shown in figure 1. The cross sectional area of each
member is such that it is subjected to a stress of 100 N/mm?. Find the vertical deflection of
the joint C. Take E = 200 N/mm? (Unit load method)

’é J, ? =

[COURSE OUTCOME 2:

1.Two point loads of 100 kN and 200 kN spaced 3 m apart cross a girder of span 12 m from
left to right with the 100 kN leading. Draw the ILD for shear force and bending moment and
find the values of maximum shear force and bending moment at a section 4 m from the left

hand support. Also evaluate the absolute maximum bending moment due to the given
loading system.

2.A train of 5-wheel loads crosses a simply supported beam of span 22.5m as shown in
figure. Using influence lines, calculate the maximum positive and negative shear forces at
mid span and absolute maximum bending moment anywhere in the span.

120 KN 10k 400KHN Q60KN 240Kk

a'SmJ/-'l-Sm 2Em |, 3-Em

W W, W w w
A ] 2 4 s B
b R EM- - >}
|ICOURSE OUTCOME 3:

1. A parabolic 3-Hinged arch carries loads as shown in figure 3.5. Determine the
resultant reactions at supports. Find the Bending moment, Normal Thrust and
Radial shear at D, 6m from A. What is the maximum bending moment? Also find the
change in rise due to an increase in temperature of 20°C if a = 12 x 10-6/°C.

25k

Knd
ke2m L, tm .¥€:ﬂ, glim
C
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2. A symmetrical three hinged circular arch has a span of 13 m and a rise to the central
hinge of 3m. It carries a vertical load of 15 kN at 3m from the left hand end. Find

(i) Magnitude of the thrust at the springing

(if) Bending moment at 5 m from the left hand hinges and radial shear,
normal thrust at 7 m from left.

(ii1) The maximum positive and negative bending moment.
The reactions at the supports

[COURSE OUTCOME 4:

1. Analyze the beam as shown in Figure by Slope-Deflection method and Draw the
Bending Moment Diagram and Shear Force Diagram. Assume El is constant.

oK oy Sokn
(AP R e

< < |
6m S ém - é6ém “1

2. Analyze the beam as shown in Figure by Slope-Deflection method and Draw the
Bending Moment Diagram and Shear Force Diagram. Assume EI is constant.

j om r om ’ om t

[COURSE OUTCOME 5:

1. Analyze the beam shown in figure using moment distribution method. Take EI =
constant

TN 10KN/m TKN &
8 c o
A % a T T ;ﬁ—mﬁ

be Sle She |

2. Analyze the beam shown in figure using moment distribution method. Take EI =

constant
2cKN
v Is k) /i
A g e L -

z - 2 }
~

1 GQ-re> | 4-m -1

~ <
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21CE5602 DESIGN OF REINFORCED CONCRETE ELEMENTS

Prerequisites for the course

e Concrete Technology
e Structural Analysis

Objectives

1. To understand the design philosophies of various methods used for the design of RC
structures and to know the design concepts of beam members by working stress method
and limit state method.

2. To understand the design of all types of beams, slabs for different boundary conditions as
per IS 456-2000.

3. To know the design procedure for beams subjected to bending, shear and torsion as per
limit state method.

4. To understand the design of columns at different location as per the IS Code and SP 16

5. To know the design concepts for isolated and combined footings subjected to axial and
eccentric loading.

UNITI DESIGN FOR FLEXURE 9+3

Concept of Elastic method, ultimate load method and limit state method- Limit State philosophy
as detailed in IS code -Design of singly, doubly reinforced rectangular and flanged beams (T -
Beams only) - Design of one way, two way and continuous slabs subjected to uniformly
distributed load for various boundary conditions.

UNIT II DESIGN OF COLUMNS 9+3

Types of columns - Braced and unbraced columns - Design of Rectangular and circular columns
for axial, uniaxial and biaxial bending.

UNIT III DESIGN OF FOOTING 9+3

Design of wall footing — Design of axially and eccentrically loaded rectangular pad and sloped
footings - Design of combined rectangular footing for two columns only.

UNIT IV DESIGN FOR BOND, ANCHORAGE SHEAR & TORSION 9+3

Behavior of RC members in bond and Anchorage - Design requirements as per current code -
Behavior of RC beams in shear and torsion - Design of RC members for combined bending shear
and torsion.

UNITV DESIGN OF WATER TANK AND STAIR CASE 9+3

Design principles of elevated overhead water tank - Design of rectangular underground water
tank - Design of circular overhead water tank - Design of staircases — Dog legged - Open Well
Stair Case.

Total Periods 45+15
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Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams
(30 Marks) (10 Marks) (60 Marks)
1. Descriptive written exam 1. Assignments 1. Descriptive written
2. Quiz exam
Outcomes

Upon completion of the course, the students will be able to:

CO1:Identify the basic concepts and methods in the design of reinforced concrete structures.

CO2:Design flexural members using limit state method under different loading and end
conditions.

CO3:Design flexural members of any cross-sectional shape for shear, bond, and torsion.
C04:Design RC columns of any cross section with different end conditions

CO5:Select and design RC footing of different cross section under various site conditions.

Text Books

1.

Varghese, P.C., “Limit State Design of Reinforced Concrete”, Prentice Hall of India, Pvt. Ltd.,
New Delhi, 2002.

Gambhir.M.L., "Fundamentals of Reinforced Concrete Design", Prentice Hall of India Private
Limited, New Delhi, 2006.

Subramanian,N.,”"D