VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E. in Civil Engineering

Scheme of Teaching and Examinations 2021
Outcome Based Education(OBE) and Choice Based Credit System (CBCS)
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reading, and writing students.

21KSK37/47 Samskrutika Kannada is for students who speak, read and write Kannada and 21KBK37/47 Balake Kannada Is for non-Kannada speaking,

Integrated Professional Core Course (IPCC): Refers to Professional Theory Core Course Integrated with practical of the same course. Credit for IPCC
can be 04 and its Teaching-Learning hours (L : T : P) can be considered as (3:0:2) or (2:2: 2). The theory part of the IPCC shall be evaluated both
by CIE and SEE. The practical part shall be evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the
SEE question paper. For more details, the regulation governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2021-22 may be
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referred.
21INT49Inter/Intra Institutional Internship: All the students admitted to engineering programs under the lateral entry category shall have to undergo

a mandatory 21INT49 Inter/Intra Institutional Internship of 03 weeks during the intervening period of Ill and IV semesters. The internship shall be
slated for CIE only and will not have SEE. The letter grade earned through CIE shall be included in the IV semester grade card. The internship shall be
considered as a head of passing and shall be considered for vertical progression and for the award of degree. Those, who do not take up / complete
the internship shall be declared fail and shall have to complete during subsequently after satisfying the internship requirements. The faculty
coordinator or mentor shall monitor the students’ internship progress and interact with them for the successful completion of the internship.

Non—credit mandatory courses (NCMC):

(A)Additional Mathematics | and II:
(1) These courses are prescribed for il and IV semesters respective

programs. They shall attend the classes during the respective semesters
Internal Evaluation (CIE). In case, any student fails to register for the said course/fails to secure t
he/she shall be deemed to have secured an F grade. In such a case, the student has to fulfill the course requiremen
to earn the qualifying CIE marks. These courses are slated for CIE only and have no SEE.

(2) Additional Mathematics | and I shall not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of
the courses shall be mandatory for the award of degree.

(3) Successful completion of the courses Additional Mathematics | and Il shall be indicated as satisfactory in the grade
courses Additional Mathematics | and Il shall be indicated as Unsatisfactory.

(8) National Service Scheme/Physical Education (Sport and Athletics)/ Yoga:

{1) Securing 40 % or more in CIE,35 % or more marks in SEE, nd 40 % or more int
registered course.

(2) In case, students fail to secure 35 % marks in SEE, they have to appear for SEE
(3) In case, any student fails to register for NSS, PE or Yoga/fails to secure the minimum
have not completed the requirements of the course. In such a case, the student has to fulfill the course requirements
to earn the qualifying CIE marks.

{4) Successful completion of the course shall be indicated as satisfactory in the grade card. Non
Unsatisfactory. '
(5)These courses shall not be considered for ve
be mandatory for the award of degree.

ly to lateral entry Diploma holders admitted to Il semester of B.E./B.Tech,,
to complete all the formalities of the course and appear for the Continuous
he minimum 40 % of the prescribed CIE marks,
ts during subsequent semester/s

card. Non-completion of the

he sum total of CIE + SEE leads to successful completion of the

during the subsequent examinations conducted by the University.
40 % of the prescribed CIE marks, he/she shall be deemed to
during subsequent semester/s

-completion of the course shall be indicated as

rtical progression as well as for the calculation of SGPA and CGPA, but completion of the courses shall

Ability Enhancement Course - 1lI

21Cv381 Problem Solving using Python 21CV384 Infrastructure Finance
210v382 Microsoft Excel and Visual Basic for Application 21CV385 Fire Safety in Buildings
210v3E3 Personality Development and Soft Skills
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B. E. (Common to all branches)
Choice Based Credit System (CBCS) and Outcome-Based Education (OBE)
SEMESTER - III

TRANSFORM CALCULUS, FOURIER SERIES
AND NUMERICAL TECHNIQUES

COUI'S.C Code 21IMAT 31 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 2:2:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course objectives: The goal of the course Transform Calculus, Fourier series and Numerical
techniques 21MAT 31 is

> To have an insight into solving ordinary differential equations by using Laplace
transform techniques

» Learn to use the Fourier series to represent periodical physical phenomena in
engineering analysis.

» To enable the students to study Fourier Transforms and concepts of infinite Fourier Sine
and Cosine transforms and to learn the method of solving difference equations by the
z-transform method.

» To develop proficiency in solving ordinary and partial differential equations arising in
engineering applications, using numerical methods

Teaching-Learning Process (General Instructions):

These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Inaddition to the traditional lecture method, different types of innovative teaching methods may

be adopted so that the delivered lessons shall develop students’ theoretical and applied

mathematical skills.
2. State the need for Mathematics with Engineering Studies and Provide real-life examples.

Support and guide the students for self—study.
4. Youwill also be responsible for assigning homework, grading assignments and quizzes, and

documenting students' progress. »
5. Encourage the students for group learning to improve their creative and analytical skills.

6. Show short related video lectures in the following ways:
e As an introduction to new topics (pre-lecture activity).
e As a revision of topics (post-lecture activity).

e As additional examples (post-lecture activity).
e As an additional material of challenging topics (pre-and post-lecture activity).

e As a model solution for some exercises (post-lecture activity).

W

Module-1: Laplace Transform

Definition and Laplace transforms of elementary functions (statements only). Problems on
f(t)

Laplace's Transform of etf(t), t"f(t), e Laplace transforms of Periodic functions

(statement only) and unit-step function — problems.
Inverse Laplace transforms definition and problems, Convolution theorem to find the inverse

Laplace transforms (without Proof) problems. Laplace transforms of derivatives, solution of

differential equations. (8 Hours)

1/4



Self-study: Solution of simultaneous first-order differential equations.
(RBT Levels: L1, L2 and L3)

Teaching-Learning Process | Chalk and talk method / PowerPoint Presentation
Module-2: Fourier Series

Introduction to infinite series, convergence and divergence. Periodic functions, Dirichlet’s condition.
Fourier series of periodic functions with period 27 and arbitrary period. Half range Fourier series.
Practical harmonic analysis. (8 Hours)
Self-study: Convergence of series by D’Alembert’s Ratio test and, Cauchy’s root test.

(RBT Levels: L1, L2 and L3)

Teaching-Learning Process | Chalk and talk method / PowerPoint Presentation

Module-3: Infinite Fourier Transforms and Z-Transforms

Infinite Fourier transforms definition, Fourier sine and cosine transforms. Inverse Fourier transforms,
Inverse Fourier cosine and sine transforms. Problems.

Difference equations, z-transform-definition, Standard z-transforms, Damping and shifting rules,
Problems. Inverse z-transform and applications to solve difference equations. (8 Hours)
Self Study: Initial value and final value theorems, problems.

(RBT Levels: L1, L2 and L3)

Teaching-Learning Process Chalk and talk method / PowerPoint Presentation

Module-4: Numerical Solution of Partial Differential Equations
Classifications of second-order partial differential equations, finite difference approximations to
derivatives, Solution of Laplace’s equation using standard five-point formula. Solution of heat equation
by Schmidt explicit formula and Crank- Nicholson method, Solution of the Wave equation. Problems.
(8 Hours)

Self Study: Solution of Poisson equations using standard five-point formula.

(RBT Levels: L1, L2 and L3)
Teaching-Learning Process Chalk and talk method / PowerPoint Presentation

Module-5: Numerical Solution of Second-Order ODEs and Calculus of Variations
Second-order differential equations - Runge-Kutta method and Milne’s predictor and corrector

method. (No derivations of formulae).
Calculus of Variations: Functionals, Euler’s equation, Problems on extremals of functional.
Geodesics on a plane, Variational problems. (8 Hours)
Self Study: Hanging chain problem
(RBT Levels: L1, L2 and L3)

Course outcomes: After successfully completing the course, the students will be able :

> To solve ordinary differential equations using Laplace transform.

» Demonstrate the Fourier series to study the behaviour of periodic functions and their
applications in system communications, digital signal processing and field theory.

To use Fourier transforms to analyze problems involving continuous-time signals and to
apply Z-Transform techniques to solve difference equations

To solve mathematical models represented by initial or boundary value problems involving
partial differential equations

Determine the extremals of functionals using calculus of variations and solve problems
arising in dynamics of rigid bodies and vibrational analysis.

Y

vV Vv

24




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed
to have satisfied the academic requirements and earned the credits allotted to each subject/ course if the student
secures not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40%
(40 marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End
Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
First test at the end of 5% week of the semester
Second test at the end of the 10t week of the semester
Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks

First assignment at the end of 4" week of the semester

Second assignment at the end of 9" week of the semester

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)

At the end of the 13t week of the semester

The sum of three tests, two assignments, and qunz/seminar/group discussion will be out of 100 marks and will be
scaled down to 50 marks 2 v,

(to have less stressed CIE, the portion of thé syllaUus should not be common /repeated for any of the methods of
the CIE. Each method of CIE should have a differént,;}d!abys portion of the course).

CIE methods /question paper is designed to attain.the-different levels of Bloom's taxonomy as per the
outcome defined for the course. '

Semester End Examination:

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)

The question paper will have ten questions. Each question is set for 20 marks.

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.

The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:

Text Books:
1. B.S. Grewal: “Higher Engineering Mathematics”, Khanna publishers, 44" Ed.2018

2. E.Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons, 10" Ed. (Reprint), 2016.
Reference Books

1. V.Ramana: “Higher Engineering Mathematics” McGraw-Hill Education, 11th Ed.

2. Srimanta Pal & Subodh C. Bhunia: “Engineering Mathematics” Oxford University Press, 3rd Reprint,

2016.
3. N.P Bali and Manish Goyal: “A textbook of Engineering Mathematics” Laxmi Publications, Latest

edition.

4. C. Ray Wylie, Louis C. Barrett: “Advanced Engineering Mathematics” McGraw — Hill Book
Co.Newyork, Latest ed.

5. Gupta C.B, Sing S.R and Mukesh Kumar: “Engineering Mathematic for Semester I and 1I”, Mc-
Graw Hill Education(India) Pvt. Ltd2015.
H.K.Dassand Er. Rajnish Verma: “Higher Engineering Mathematics” S.Chand Publication (2014).

7. James Stewart: “Calculus” Cengage publications, 7th edition, 4th Reprint 2019.
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Web links and Video Lectures (e-Resources):

* http://.ac.in/courses.php?disciplineID=111

. http://www.class-central.comlsubiectlmath(MOOCs)
* http://academicearth.org/

e http://www.bookstreet.in.

* VTU e-Shikshana Program

* VTU EDUSAT Program
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11l Semester

Geodetic Engineering

Course Code 21Cv32 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 2:2:2:0 SEE Marks 50
Total Hours of Pedagogy 50 Total Marks 100
Credits 4 Exam Hours 03

Course objectives:

* Provide basic knowledge about principles of surveying for location, design and construction of
engineering projects

* Develop skills for using surveying instruments including, levelling instruments, plane tables,
theodolite, compass
* Make students to familjar with cooperative efforts required in acquiring surveying data and
applying fundamental concepts to eliminate errors and set out the works

* Provide information about new technologies that are used to abstractin g the information of earth
surface

Teaching-Leaming Process (General Instructions)

These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.
1. The survey of India topomap has to be shared with students and few exercise must be given

The satellite imagery has to be procured and shared with students

The manual for conducting field survey has to be provided

The online courses available should be shared with students

YouTube videos

Power point presentations

oA wN

Module-1

Introduction to Surveying: Importance of surveying in Civil Engineering, Concepts of plane and
geodetic surveying Principles of surveying —Plans and maps — Surveying equipment’s, Meridians,
Bearings, Dip, Declination, Local attraction, Calculation of bearings and included angles. Compass
surveying and Plane Table Surveying

Compass surveying: Prismatic and surveyor’s compasses, temporary adjustments.

Plane Table Surveying: plane table and accessories, advantages and disadvantages of plane table
survey, method of plotting - radiation, intersection, traversing, resection, two point and three point
method

Teaching- Chalk and talk, PowerPoint Presentation, YouTube videos

Learning
Process

Module-2

Levelling — Principles and basic definitions — Types of Levels — Types of adjustments and
objectives — Types of levelling — Simple, Differential, Fly, Reciprocal, Profile, Cross sectioning —
Booking of levels — Rise & fall and H. I methods (Numerical)

Areas and volumes: Measurement of area — by dividing the area into geometrical figures, area
from offsets, mid ordinate rule, trapezoidal and Simpsons one third rule, area from co-ordinates,
introduction to planimeter, digital planimeter. Measurement of volumes-trapezoidal and prismoidal
formula.

Teaching- Chalk and talk, PowerPoint Presentation, YouTube videos
Learning




Process

Module-3

Theodolite Surveying: Theodolite and types, fundamental axes and parts of theodolite, temporary
adjustments of transit theodolite, Horizontal and Vertical angle measurements by repetition and
reiteration Trigonometric levelling: Single and Double plane for finding elevation of objects
Computation of distances and elevations using Tacheometric method.

Teaching- Chalk and talk, PowerPoint Presentation, YouTube videos
Learning
Process

Module-4

Curve Surveying: Curves — Necessity — Types, Simple curves, Elements , Designation of curves,
Setting out simple curves by linear methods (numerical problems on offsets from long chord & chord
produced method), Setting out curves by Rankine’s deflection angle method (numerical problems).
Compound curves, Elements, Design of compound curves, Setting out of compound curves
(numerical problems). Reverse curve between two parallel straights (numerical problems on Equal
radius and unequal radius). Transition curves Characteristics, numerical problems on Length of
Transition curve, Vertical curves —Types — (theory).

Teaching- Chalk and talk, PowerPoint Presentation, YouTube videos
Learning
Process

Module-5

Photogrammetry and aerial survey: Introduction, definitions, basics principles, methods,
importance of scale, height, applications.

Remote sensing: Introduction, Principle of Remote sensing, EMR, types, resolutions, types of
satellites, type of sensors, LIDAR, visual and digital image processing and its applications. Global
Positioning System: Definition, Principles of GPS and applications. Geographical Information
System: Introduction and principle of Geographical Information System, components of GIS,

applications
Advanced instrumentation in surveying: classification, measuring principles, Electronic

theodolite, EDM, Total Station, Drones
Teaching- | Chalk and talk, PowerPoint Presentation, YouTube videos

Learning
Process

’

LABORATORY EXPERIMENTS
1. | Study of various instruments used for surveying, namely chain, tape, Compass,

2. | Dumpy level, Auto-level, Theodolite, Tacheometer, Total station and GPS. To find the
distance between two points shown in the field using method of pacing, chaining and taping.

3. | To set regular geometric figures (Hexagon and Pentagon) using chain tape and accessories.

4. | To set regular geometric figures (Hexagon and Pentagon) using prismatic compass, given
the bearing of one line.

5. | Study of use of Dumpy level and to determine the different in elevation between two points
by differential levelling using Dumpy level

6. | To find the true difference in elevation between two points situated far apart by using
Reciprocal levelling.




Trigonometrical levelling: Single plane method and Double plane method

Measurement of horizontal angle using theodolite by: i) Method of Repetition and ii)
Reiteration method.

Setting simple circular curve-Instrumental method,

10.

Setting compound curve using theodolite

11,

Plane table : Setting, orientation, radiation, intersection

12.

Demo: Total station, GPS

Course outcome (Course Skill Set)
Atthe end of the course the student will be able to:

i W N e

Execute survey using compass and plane table

Find the level of ground surface and Calculation of area and volumes
Operate theodolite for field execution

Estimate the capacity of reservoir

Interpret satellite imageries




Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have
satisfied the academic requirements and earned the credits allotted to each subject/ course if the student secures
not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks
out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination)
taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. Firsttest at the end of 5t week of the semester
2. Second test at the end of the 10t week of the semester
3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks
4. Firstassignment at the end of 4t week of the semester
5. Second assignment at the end of 9% week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)
6. Atthe end of the 13t week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be
scaled down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of
the CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom's taxonomy as per the
outcome defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)
L The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3
sub-questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

P ’
Suggested Learning Resources:
Books
1. Surveying & levelling Vol. I Il & III, B. C. Punmia, Laxmi Publications; seventeenth
edition (2016)

2. Advanced Surveying: Total Station, GPS, GIS & Remote Sensing by Pearson 2017 by

GopiSatheesh, R.Sathikumar, N. Madhu
3. Surveying Vol.1& 11, S. K. Duggal, McGraw Hill Education; Fourth edition (2017)




— iversi sS;
4. Surveying and Levelling, R. Subramanian , second edition, 2012, Oxford University Pre

5. Engineering Surveying, Schofield and Breach, 6th edition, Butterworth-Heinemann (Elsevier
publication, 2007)

6. Surveying, A Banister, S Raymond, R Baker, 7th edition, Pearson , New Delhi

Web links and Video Lectures (e-Resources):

e NPTEL courses

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning




111 Semester

STRENGTH OF MATERIALS
Course Code 21Cv33 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 2424240 SEE Marks 50
Total Hours of Pedagogy 50 Total Marks 100
Credits 4 Exam Hours 03 hrs

Course objectives:This course will enable students

11. To understand the basic concepts of the stresses and strains for different materials and strength of structural
elements.

2: To know the development of internal forces and resistance mechanism for one dimensional and two-
dimensional structural elements.

3. To analyse and understand different internal forces and stresses induced due to representative loads on
structural elements.

4. To determine slope and deflections of beams.
5. To evaluate the behaviour of torsion members, columns and struts.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course
outcomes.

1. Blackboard teaching/PowerPoint presentations (if needed)
2. Regular review of students by asking questions based on topics covered in the class.

Module-1

Simple Stresses and Strains: Introduction, Properties of Materials, Stress, Strain, Hook’s
law, Poisson’s Ratio, Stress — Strain Diagram for structural steel, Principles of
superposition, Total elongation of tapering bars of circular and rectangular cross sections.
Composite section, Volumetric strain, expression for volumetric strain, Elastic constants,
relationship among elastic constants (No Numerical), Thermal stress and strains
Compound stresses: Introduction, Stress components on inclined planes, General two-
dimensional stress system, Principal planes and stresses, maximum shear stresses and their
planes (shear planes). Compound stress using Mohr’s circle method.

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)

:;‘l’:z:;'s’g 2.Regular review of students by asking questions based on topics covered in the
class.

Module-2

Bending moment and shear force diagrams in beams: Definition of shear force and
bending moment, Sign convention, Relationship between loading, shear force and bending
moment, Shear force and bending moment equations, development of Shear Force
Diagram(SFD) and Bending Moment Diagram (BMD) with salient values for cantilever,
simply supported and overhanging beams for point loads, UDL(Uniformly Distributed
Load), UVL(Uniformly Varying Load) and Couple. :

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)
:;i:':e‘i:g 2.Regular review of students by asking questions based on topics covered in
the class.

Module-3




Bending stress in beams: Introduction — Bending stress in beam, Pure bending,
Assumptions in simple bending theory, derivation of Simple bending equation (Bernoulli’s
equation), modulus of rupture, section modulus, Flexural rigidity, Problems

Shear stress in beams: Derivation of Shear stress intensity equations, Derivation of
Expressions of the shear stress intensity for rectangular, triangular and circular cross
sections of the beams, Problems on calculation of the shear stress intensities at various
critical levels of T, T and Hollow rectangular cross sections of the beamn.,

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)

:er::::g 2.Regular review of students by asking questions based on topics covered in the
class.

Module-4

Torsion: Twisting moment in shafts, simple torque theory, derivation of torsion equation,
tensional rigidity, polar modulus, shear stress variation across solid circular and hollow
circular sections, Problems

Thin cylinders: Introduction: Longitudinal, circumferential (hoop) stress in thin cylinders.
Expressions for longitudinal and circumferential stresses. Efficiency of longitudinal and
circumferential joints. Problems on estimation of change in length, diameter and volume
when the thin cylinder subjected to internal fluid pressure.

Thick cylinders: Concept of Thick cylinders Lame’s equationsapplicable to thick cylinders
with usual notations, calculation of longitudinal, circumferential and radial stresses — simple
numerical examples. Sketching the variation of radia] stress (pressure) and circumferential
stress across the wall of thick cylinder. U

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)

:;:zg:‘;g 2.Regular review of students by asking questions based on topics covered in the
class.

Module-5

Elastic stability of columns: Introduction — Short and long columns, Euler's theory on
columns, Effective length, slenderness ratio, radii of gyration, buckling load, Assumptions,
derivations of Euler’s Buckling load for different boundary conditions, Limitations of
Euler’s theory, Rankine’s formula and related problems.

Deflection of determinate Beams: Introduction, Elastic curve -Derivation of differential
equation of flexure, Sign convention, Slope and deflection using Macaulay’s method for
statically determinate beams subjected to various vertical loads, moment, couple and their
combinations. Numerical problems.

Teaching- | ] Blackboard teaching/PowerPoint presentations (if needed)

:f‘" ”:‘s‘g 2.Regular review of students by asking questions based on topics covered in the
roce
class.

LABORATORY

1. Dimensionality of bricks, Water absorption, Initial rate of absorption

2. Specific gravity of coarse and fine aggregate

3. Fineness modulus of Fine and Coarse aggregalte

4. Compressive strength tests on building blocks (brick, solid blocks and hollow blocks)
5. Tension test on Mild steel and HYSD bars

6. Compression test on HYSD, Cast iron

7. Bending Test on Wood under two-point loading.




8. Shear Test on Mild steel — single and double shear
9. Impact test on Mild Steel (Charpy& 1zod)

Course outcome (Course Skill Set)

After completion of the course, students will be able to

1. Evaluate the behaviour when a solid material is subjected to various types of forces (namely
Compressive, Tensile, Thermal, Shear, flexure, Torque, internal fluid pressure) and estimate
stresses and corresponding strain developed. (L3)

2. Estimate the forces developed and draw schematic diagram for stresses, forces, moments for
simple beams with different types of support and are subjected to various types of loads (L3).

3. Evaluate the behaviour when a solid material is subjected to Torque and internal fluid
pressure and estimate stresses and corresponding strain developed. (L3)

4. Distinguish the behaviour of short and long column and calculate load at failure & explain
the behaviour of spring to estimate deflection and stiffness (L3)

5. Examine and Evaluate the mechanical properties of various materials under different loading

conditions

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ course
if the student secures not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a
minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE
(Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5% week of the semester

2. Second test at the end of the 10t week of the semester

3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks

4. First assignment at the end of 4th week of the semester

5. Second assignment at the end of 9t week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks

(duration 01 hours)
6. Atthe end of the 13* week of the semester
The sum of three tests, two assignments, and quiz/sgminar/group discussion will be out of 100 marks and

will be scaled down to 50 marks Tl i, "
(to have less stressed CIE, the portion of the syllabus shq’u‘]'d"-not be common /repeated for any of the
methods of the CIE. Each method of CIE should have a diff'éhexj‘t‘si!llabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom's taxonomy as per
the outcome defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers
for the subject (duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of toplcs under that module,
The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:
Books




1.Timoshenko and Young, “Elements of Strength of Materials” ,EastWest Press, 5t edition 2003
2.R. Subramanyam, “Strength of Materials”, Oxford University Press, 3rd Edition -2016

3.B.C Punmia Ashok Jain, Arun Jain, “Strength of Materials”, Laxmi - 2018-22 Publications,
10th Edition-2018

Web links and Video Lectures (e-Resources);

1.Strength of Materials web course by IIT Roorkee https://nptel.ac.in/courses/| 12107146/

2.Strength of Materials video course by IIT Kharagpur https://nptel.ac.in/courses/1 05105108/

3.Strength of Materials video course by IIT Roorkee https://nptel.ac.in/courses/I 12107147/18

4.All contents organized hﬂp://www.nptelvideos.in/ZO12/ 11/strengthof-materials-prof.htm]

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
Senﬁnars/Quizz(To assistin GATE Preparations

Demonstrations in Lab

Self Study on simple topics

Simple problems solving using Excel

Virtual Lab Experiments




TEMPLATE for AEC (if offered as theory course)

Semester Il

: Earth Resources and Engineering

Course Code 2ICV34 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3
Course objectives:

*  This course will enable students;
1. To understand the importance of earth's dynamic interior in civil engineering and Geo
Hazard mitigation and management
2. To analyse the physical characteristics of the rocks and Minerals for its suitable application
in Engineering
3.To evaluate earth Process for providing sustainable management and Development through
Geoengineering.
4. Subsurface Exploration for providing safe and suitable site condition and Earth Resources
for Reengineering activities

5. To application of modern tools and techniques in Earth Resources Management and.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.

1. Chalk and Talk method.

2. Show Video/animation films to explain earth dyanamics and influence of geology in
prime civil constructions

4. Encourage collaborative (Group Learning) Learning in the class

5. Ask at least three HOTS (Higher order Thinking) questions in the class, which promotes
critical thinking ,
6. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop
thinking process such as the ability to evaluate, generalize, and analyse information rather
than simply recall it.

7. Topics will be introduced in a multiple representation.
8. Show the different ways to solve the same problem and encourage the students to come up

with their own creative ways to solve them.
9. Discuss how every concept can be applied to the real world - and when that's possible, it

helps improve the students' understanding.* L

-

Module-1

Module /unit — 01 — Introduction, scope of earth science in Engineering, 8 hrs

Geohazards and disasters, Mitigation and management

Earths internal dynamics ,Plate tectonics, Earth quakes types, causes iso-seismal line, seismic
zonation map, seismic proof structures, Numerical problems on location of epicenter; volcanic
eruption, types, causes, ; landslides, causes types, preventive measures; tsunamis causes

consequences, mitigation;cyclones, causes management

Teaching- e chalk and talk method,

::}’f,?.:l's'g e power point presentation.
e (Case studies

o Field visits




TEMPLATE for AEC (if offered as theory course)

Module-2

Earth Resources 8hrs

Minerals -Industrial, rock forming and ore minerals, Physical properties, composition and uses

Rocks as a construction materials. physical properties, texture, composition, applications for
aggregate,  decorative (facing/polishing), railway  ballast, rocks for masonry  work,
monumental/architecture, rocks as aquifers, water _bearing propertics  igneous, sedimentary

Teaching- . halk =
Learning Chalk and talk method,

Process *  Power point presentation and Animated vedeos
*  Case studies

*  Field visits experience the real world examples

Module-3

Surface investigation for Civil Engincering projects 8hrs

Weathering, type, causes, soil insitu, drifted soil, soil profile, soil mineralogy , structure, types of soil,
Black cotton soil v/s Lateritic soil; effects of weathering on monumental rocks, River morphology
and basin investigation for engineering Projects like earthen dam, gravity dam, arch dam, features of
river erosion, deposition and their influences on river valley projects, morphometric analysis of river
basin, selection of site for artificial recharge,, interlinking of river basins,

coastal process and landforms, sedimentation /siltation, erosion

Teaching-  Chalk and talk method,
:;::2::3 * Power point presentation and Animated vedeos
® Case studies
* Field visits experience the real world examples
S
\.11”?" &
" .. '®.  Module-4
Subsurface investigation for dc?epr%undation 8hrs

Borehole data(and problems), Dip and strike, and outcrop problems(numerical problem geometrical/
simple trigonometry based), Electrical Resistivity meter, depth of water table, (numerical problems)
seismic studies, faults, folds, unconformity, joints types, recognitionand their significance in Civil
engineering projects like tunnel project, dam project, , Ground improvements like rock bolting, rock

jointing, grouting
Teaching- e Chalk and talk method,
;::::23 e Power point presentation and Animated vedeos
e Case studies
o Field visits experience the real world examples
Module-5
Geo-tools and techniques for civil Engineering Applications 7hrs

Toposheets , Remote sensing and GIS. Photogrammetry ( scale, flight planning, overlap, elevation
effects, interpretation keys, numericals on flight, planning scale , elevation, flyimg height, ....), GPS,,
Ground Penetrating Radas (GPR), Drone, and their applications




TEMPLATE for AEC (if offered as theory course)

Teaching- e Chalk and talk method,
ll;:::::gg e Power point presentation and Animated vedeos

Case studies
Field visits and research institutes experience the real world examples

Course outcome (Course Skill Set)

At the end of the course the student will be able to:
1. Apply geological knowledge in different civil engineering practice.

2. Students will acquire knowledge on durability and competence of foundation rocks, and
confidence enough to use the best building materials.

3. competent enough to provide services for the safety, stability, economy and life of the structures
that they construct

- 4. Able to solve various issues related to ground water exploration, build up dams, bridges, tunnels
which are often confronted with ground water problems

. 5. Intelligent enough to apply GIS, GPS and remote sensing as a latest tool in different civil
engineering for safe and solid construction.




TEMPLATE for AEC (if offered

as theory course)

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed
to have satisfied the academic requirements and earned the credits allotted to each subject/ course if the student
Secures not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40

marks out of 100) in the Sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End
Examination) taken together

Continuous interna] Examination (CIE)

Three Tests (preferably in MCQ pattern with 20 questions) each of 20 Mark (duration 01

1. Firsttest at the end of 5t week of the semester

2. Second test at the end of the 10th week of the semester

3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks

1. Firstassignment at the end of 4t week of the semester

2. Second assignment at the end of 9t week of the semester

Quiz/Group discussion/Seminar, any two of three suitably planned to attain the COs and POs for
20 Marks (duration 01 hours)

The sum of total marks of three tests, two assignments, and quiz /seminar/ group discussion
will be out of 100 marks and shall be scaled down to 50 marks
Semester End Examir'xatibi;s (SEE)

SEE paper shall be set fofi'sbthesfjé‘n's,gqgh of 01 mark. The pattern of the question paper is

® . Y 3
MCQ (multiple choice questions). The time allotted for SEE is 01 hour. The student has to

secure minimum of 35% of the maximum marks meant for SEE.

Web links and Video Lectures (e-Resources):

: : BiLLIAXBuU& X=2&ljst= 62B475DDY
https://www.youtube.com/watch7v=s'I'Y-ao4Rch&list=PLDF51628475DD915F&index=3

https://youtu.be/aTVDiRtRook

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

[ ] A =

*  Field Visits

- MWanzds/eventsll2262004.html7serc Source=recommendati
on

. MWMMMuonlexamnles/CBezanson htmi?serc source=recom
mendation

https://serc.carleton.edu/NAGTWorkshops/coursedeslgn/goalsdb/ 14712.html




TEMPLATE for AEC (if offered as theory course)

Textbooks -
Engineering Geology, by Parthasarathy et al, Wiley publications

A textbook of Engineering Geology by Chenna Kesavulu, Mac Millan India Ltd
Principle of Engineering Geology, by K.M. Bangar, Standard publishers
Physical and Engineering Geology, by S.K. Garg, Khanna publishers

Principles of Engineering Geology, by KVGK Gokhale, BS Publications

YDA e e

Reference books —
1. Introduction to Environmental Geology by Edward A Keller, Pearson publications.
2. Engineering Geology and Rock Mechanics B. P. Verma, Khanna publishers
3. Principles of Engineering Geology and Geotechnics, Krynine and Judd, CBS Publications



Template

COMPUTER AIDED BUILDING PLANNING AND DRAWING

Course Code 21CVL35 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0+0+2+0 SEE Marks 50
Credits 01 Exam Hours 03 hrs

Course objectives:
Provide students with understanding

1. Gain skill set to prepare Computer Aided Engineering Drawings

2. Understanding the details of construction of different building elements

3. Visualize the completed form of the building and the intricacies of construction based on the
engineering drawings

4. Get familiarization of practices used in Industry

SLNO ‘ Experiments

Module 1

Drawing Basics: Selection of scales for various drawings, thickness of lines, dimensioning,
abbreviations and conventional representations as per 1S:962.

Simple Engineering Drawings with CAD
Drawing Tools: Lines Circle, Arc, Poly line, Multiline, Polygon, Rectangle, Spline, Ellipse,

Modify tools: Erase, Copy, Mirror, Offset, Array, Move, Rotate, Scale, Stretch, Lengthen,
Trim, Extend, Break, Chan;fe; and Fillet,

Using Text: Single line text, Multiline text, Spelling, Edit text,

Special Features: View tools, Layers concept, Dimension tools, Hatching, Customizing
Toolbars, Working with multiple drawings.

Module 2

Drawings of Different Building Elements:
Following drawings are to be prepared for the data given using CAD Software
a) Cross section of Foundation, masonry wall, RCC columns with isolated & combined
footings.
b) Different types of bonds in brick masonry.
¢) Different types of staircases — Dog legged, Open well,
d) Lintel and chajja.
e) RCC Slabs and beams.
f) Cross section of a pavement.
g) Septic Tank and sedimentation Tank.
h) Layout plan of Rainwater recharging and harvesting system.
i) Cross sectional details of a road for a Residential area with provision for all services.

j) Steel truss (connections Bolted).

Note:Students should sketch to dimension the above in a sketch book before doing the
computer drawing.




Template

Module 3

Building Drawings : Principles of planning, Planning regulations and building bye-laws,
factors affecting site selection, Functional planning of residential and public buildings, design
aspects for different public buildings. Recommendations of NBC.

Drawing of plan, clevation and sectional elevation including electrical, plumbing and sanitary
services using CAD software for

1. Single and double story residential building.
2. Hostel building.

3. Hospital building.

4. School building.

Submission drawing (sanction drawing)of two storied residential building with access to
terrace including all details and statements as per the local bye-laws

Industry Applications : 3D Modelling and Rendering, 2D Animation, Construction site
Simulation

Note:

. Students should sketch to dimension the above in a sketch book before doing the computer
drawing

. One compulsory field visit/exercise to be carried out.

. Single line diagrams to be given in the examination.

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

1.
2.

3.

Prepare, read and interpret the drawings in a professional set up.

Know the procedures of submission of drawings and Develop working and submission
drawings for building.

Plan and design of residential or public building as per the given requirements.

Dapt. ot

Llva's Ins!
niljar,
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam
(SEE) is 50%. The minimum passing mark for the CIE is 40% of the maximum marks (20
marks). A student shall be deemed to have satisfied the academic requirements and earned
the credits allotted to each course. The student has to secure not less than 35% (18 Marks out
of 50) in the semester-end examination(SEE).

Continuous Internal Evaluation (CIE):

CIE marks for the practical course is 50 Marks.

The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

* Each experiment to be evaluated for conduction with observation sheet and record write-
up. Rubrics for the evaluation of the journal/write-up for hardware/software experiments
designed by the faculty who is handling the laboratory session and is made known to
students at the beginning of the practical session.

* Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

e Total marks scored by the students are scaled downed to 30 marks (60% of maximum
marks).

e Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the
8th week of the semester and the second test shall be conducted after the 14t week of the
semester.

e In each test, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning
ability. Rubrics suggested in Annexure-II of Regulation book

e The average of 02 tests is scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and average marks of two
tests is the total CIE marks scored by the student.

Semester End Evaluation (SEE):
SEE marks for the practical course is 50 Marks.
SEE shall be conducted jointly by the two examiners of the same institute, examiners are

appointed by the University

All laboratory experiments are to be included for practical examination.

(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by4he examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.

Students can pick one question (experiment) from the questions lot prepared by the internal

/external examiners jointly.
Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly
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by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure
and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated
for 100 marks and scored marks shall be scaled down to 50 marks (however, based on
course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% Marks allotted to the procedure part to
be made zero.

The duration of SEE is 03 hours
Rubrics suggested in Annexure-II of Regulation book
Question paper pattern:

* There will be four full questions with sub divisions if necessary from Module2 with each full
question carrying twenty five marks. Students have to answer any two questions.

* There will be two full questions from Modulus 3 with each full question carrying fifty marks.
Students have to answer any one question. The conduction of examination and question paper
format of should be in line of 1* year CAED drawing. It’s drawing paper but the exam will be
conducted by batches in the computer labs. Question paper should be given in batches.

Suggested Learning Resources:

Textbook:

1. MG Shah, CM Kale, SY Patki, “Building drawing with an integrated approach to Built
Environment Drawing”, Tata McGraw Hill Publishing co. Ltd, New Delhi.
2. Gurucharan Singh, “Building Construction”, Standard Publishers, & distributors, New

Delhi.
3. Malik RS and a Meo GS, “Civil Engineering Drawing”, Asian Publishers/Computech

Publication Pvt Ltd

Reference Books:

1. Time Saver Standard by Dodge F.W, F.W Dodge Corp.
2. IS:962-1989 (Code of practice for architectural and building drawing).
3. National Building Code, BIS, New Delhi.
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SOCIAL CONNECT & RESPONSIBILITIES

Course Code 21UHV39 CIE Marks 50
Teaching Hours week (L:T:P:S) 0+0+1 SEE Marks 50
Total Hours of Pedagogpy 15 Total Marks 100
Credits 01 Exam Hours 03
Department Management Studies / Engineering Department
Offered for 3rd Semester

Prerequisite Nil

Objectives: The Course will
* Enable the student to do a deep drive into societal challenges being addressed by NGO(s),

social enterprises & The government and build solutions to alleviate these complex social

problems through immersion, design & technology.
e Provide a formal platform for students to communicate and connect to theirsurroundings.

e Enable to create of a responsible connection with society.

Learning Outcomes: The students are expected to have the ability to :
1. Understand social responsibility
2. Practice sustainability and creativity
3. Showcase planning and organizational skills

Contents:
The course is mainly activity-based that will offer a set of activities for the student that enables

them to connect with fellow human beings, nature, society, and the world at large. The course will
engage studentsinr interactive sessions, open mic, reading groups, storytelling sessions, and
semester-long activities conducted by faculty mentors. In the following a set of activities planned

for the course have been listed :

Module-I
Plantation and adoption of a tree: Plantation of a tree that will be adopted for four years by a

group of B.Tech. students. They will also make an excerpt either as a documentary or a photoblog
describing the plant’s origin, its usage in daily life, and its appearance in folklore and literature.

Module-1I
Heritage walk and crafts corner: Heritage tour, knowing the history and culture of the city,

connecting to people around through their history, knowing the city and its craftsman, photoblog
and documentary on evolution and practice of various craft forms.

Module-IIl
Organic farming and waste management: usefulness of organic farming, wet waste management

in neighboring villages, and implementation in the campus.

Module-1V
Water Conservation: knowing the present practices in the surrounding villages and

implementation in the campus, documentary or photo blog presenting the current practices.




Module-V

Food Walk City’s culinary practices, food lore, and indigenous materials of the region used in
cooking.

Activities

Jamming session, open mic, and poetry: Platform to connect to others. Share the stories with
others. Exhibit the talent like playing instruments, singing, one-act play, art-painting, and fine art.

PEDAGOGY

The pedagogy will include interactive lectures, inspiring guest talks, field visits, social immersion,
and a course project. Applying and synthesizing information from these sources to define the social
problem to address and take up the solution as the course project, with your group. Social
immersionwith NGOs/social sections will be a key part of the course. Will all lead to the course
project that will address the needs of the social sector?

COURSE TOPICS:

The course will introduce social context and various players in the social space, and present
approaches to discovering and understanding social needs. Social immersion and inspiring
conversional will culminate in developing an actual, idea for problem-based intervention, based on
an in-depth understanding of a key social problem.

A total of 14 hrs engagement per semester is required for the 3 semester of the B.E, /B.Tech.
program. The students will be divided into 10 groups of 35 each. Each group will be handled by two
faculty mentors. Faculty mentors will design the activities (particularly Jammingsessions open
mic ,and poetry)

Faculty mentors has to design the evaluation system,

GRADING PLAN : Type of Evaluation Weightage (in)
Quizzes 10
Assignments (Paper(I/ll) 15
Hackathons (2) 30
Technology Demonstration 15
Stake Holder Presentation 15

Final Demos & Terms paper (based on social immersion) 15




SAMPLE TEMPLATE

111/IV Semester

Constitution of India and Professional Ethics (CIP)
Course Code 21CIP37/47 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:2:0:0 SEE Marks 50
Total Hours of Pedagogy 15 Hours Total Marks 100
Credits 01 Exam Hours 01 Hour

Course objectives: This course will enable the students

* To know the fundamental political structure & codes, procedures, powers, and duties of Indian
government institutions, fundamental rights, directive principles, and the duties of citizens.

¢ To understand engineering ethics and their responsibilities, identify their individual roles and ethical
responsibilities towards society.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.
v' Teachers shall adopt suitable pedagogy for effective teaching - learning process. The pedagogy shall involve the
combination of different methodologies which suit modern technological tools and software’s to meet the
present requirements of the Global employment market.
(i) Direct instructional method ( Low /Old Technology),
(ii) Flipped classrooms ( High/advanced Technological tools),
(iii) Blended learning ( combination of both),
(iv) Enquiry and evaluation based learning,
(v) Personalized learning,
(vi) Problems based learning through discussion,
(vii) Following the method of expeditionary learning Tools and techniques,

1. Apart from conventional lecture methods, various types of innovative teaching techniques through videos,
animation films may be adapted so that the delivered lesson can enhance the students in theoretical applied and
practical skills in teaching of 21CIP39/49 in general.

Module- 1
Introduction to Indian Constitution: Definition of Constitution, Necessity of the Constitution, Societies
before and after the Constitution adoption. Introduction to the Indian constitution, Making of the Constitution,
Role of the Constituent Assembly. Preamble of Indian Constitution & Key concepts of the Preamble. Salient

features of India Constitution.

Teaching- Chalk and talk method, Videos, Power Point presentation to teach. Creating real time stations in
Learning classroom discussions, Giving activities and assignments (Connecting Campus & community with
Process administration real time situations).

Module- 2

Fundamental Rights (FR’s), Directive Principles of State Policy (DPSP’s) and Fundamental
Duties (FD’s) : Fundamental Rights and its Restriction and limitations in different Complex Situations.
DPSP’s and its present relevance in Indian society. Fundamental Duties and its Scope and significance in

Nation building.

Teaching- Chalk and talk method, Videos, Power Point presentation to teach. Creating real time stations in
Learning classroom discussions, Giving activities and assignments (Connecting Campus & community with
Process administration real time situations).

Module -3
Union Executive : Parliamentary System, Union Executive — President, Prime Minister, Union Cabinet,
Parliament - LS and RS, Parliamentary Committees, Important Parliamentary Terminologies. Supreme Court
of India, Judicial Reviews and Judicial Activism.

Teaching- Chalk and talk method, Videos, Power Point presentation to teach. Creating real time stations in
Learning classroom discussions, Giving activities and assignments (Connecting Campus & community with
Process administration real time situations).

S e



SAMPLE TEM PLATE :

Module - 4

State Executive & Elections, Amendments and Emergency Provisions: State Executive, Election

Comn.n'ss.ion, Elections & Electoral Process. Amendment to Constitution (Why and How) and Important
Constitutional Amendments il today, Emergency Provisions.

Teaching- Chalk and talk method, Videos, Power Point presentation to teach, Creating real time stations in
Learning class.rqom discussions, Giving activities and assignments (Connecting Campus & community with
| Process administration real time situations),

Enginccn'ng. Intellectual Property Rights (IPR’s).

Teaching- | Chalk ang talk method, Videos, Power Point presentation to teach Creating real time stations in
Learning class‘room discussions, Giving activities and assignments (Connecting Campus & community with
Process administration real time situations).

Course outcome (Course Skill Set)

Atthe end of the course the student should ;
CO 1: Have constitutional knowledge and legal literacy.
CO 2: Understand Engineering and Professional ethics and responsibilities of Engineers,

Assessment Details (both CIE and SEE)

have satisfied the academic requirements and earned the credits allotted to each subject/ course if the student
secures not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40
marks out of 100) in the sum total of the CIE and SEE taken together
Continuous Internal Evaluation:
Three Tests each of 20 Marks (duration 01 hour)
1. Firsttestatthe end of 5th week of the semester
2. Second testat the end of the 10" week of the semester
3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks
4. Firstassignment at the end of 4t week of the semester
5. Second assignment at the end of 9th week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)
6. Atthe end of the 13t week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be
scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom's taxonomy as per the
outcome defined for the course.
Semester End Examination:
SEE will be conducted by University as per the scheduled timetable, with common question Papers for the subject.
* The question paper will have 50 questions. Each question is set for 01 mark.
*  SEE Pattern will be in MCQ Model (Multiple Choice Questions) for 50 marks. Duration of the examination is
01 Hour.

Textbook:
1. “Constitution of India & Professional Ethics” Published by Prasaranga or published on
VTU website with the consent of the university authorities VTU Belagavi.

H.0.D.
Dapt. of Civil Engineering
*'va's Institute of Engq. & Technolog,

Milar, Moodbidri . 874 55



Semester 111

Microsoft Excel and Visual Basic for Applications

Course Code 21CV382 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:2:0:0 SEE Marks 50
[ Total Hours of Pedagogy 15 Total Marks 100
[ Credits 1 Exam Hours 01 hr

Course objectives;
* Tolearn basic operations using excel

® To solve problems using functions in excel
* Todesign structural elements using excel and VB as a tool

Teachlng-Leamlng Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.

1. The online courses available should be shared with students
2. YouTube videos

3. Power point presentations

4. Assignments to solve all the problems using excel and VB.

Module-1

Introduction to Microsoft Excel, Workbooks, Worksheets, User Interface — navigating the interface,
entering data, implicit data types, setting cell data types, Basic operations — copy/cut, paste, paste
special, row and cell references, using cell names, Simple built-in formulae, Copying and pasting

formulae
Built-in formulae — Trigonometric, Logarithmic, Exponential, Statistical, Matrix operations such as
transpose, multiplication, inverse etc.

Plotting charts of different types, bar and pie charts, scatter plots, legend, Using Log and Semilog
scales, Customizing chart axes, Using multiple axes, Preparing contour plots, Annotating charts.

Teaching- Chalk and talk, PowerPoint Presentation, YouTube videos
Learning
Process

Module-2

Introduction to Visual Basic for Applications, User Interface — VBA Editor, VBA toolbar,
Developing simple functions in VBA — area of a circle, minimum cover to reinforcement in a beam as

per IS 456, Calling user defined functions, Organizing code into modules.

Debugging VBA code using built-in debugger — breakpoinis, watch variables, trace lines of code with
run to cursor, step into, step over and step out.

Developing subroutines, calling subroutines, Differences between functions and subroutines, Scope of

subroutines — Public and Private, Calling a subroutine
Chalk and talk, PowerPoint Presentation, YouTube videos

Teaching-
Learning
Process

Module-3

VBA data types, Working with data types, Enforcing defining types with Option Explicit, Defining,
initializing and using arrays within functions/subroutines.

Commenting code, Long statements spanning multiple lines, Program flow control — Branching and
looping, using conditional statements, Calling Worksheet functions in VBA,

Develop functions for simple civil engineering applications — Stability of gravity dams, analysis of
\




rectangular footings subjected to axial compression and bending about both axes, etc.

Teaching- Chalk and talk, PowerPoint Presentation, YouTube videos
Learning
Process

Module-4

Table lookup - Lookup, Vlookup, Hlookup, Match, Index, VBA Object model, creating and using
user defined objects.

Building forms, triggering subroutines by pressing a button on a form

Interacting with other applications with support for VBA, such as, SAP2000/ETABS or any other
software used by civil engineers.

Teaching- Chalk and talk, PowerPoint Presentation, YouTube videos
Learning
Process

Module-5

Using Python to manipulate Microsoft Excel files, creating, editing and saving Microsoft Excel files
from Python, Interacting with Microsoft Excel using Python xI wings package, Calling Python from
VBA.

Developing functions and subroutine for a comprehensive civil engineering application — RC design,
Steel design, or other similar problems from other fields of Civil Engineering.

Teaching- | Chalk and talk, PowerPoint Presentation, YouTube videos

Learning
Process
Course outcome (Course Skill Set)

At the end of the course the student will be able to:
1. Solve Trigonometric, Logarithmic, Exponential, Statistical problems and perform Matrix operations

2. Solve civil engineering problems using VB as a tool
3. Design structural elements by integrating excel and VB

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The

minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed
to have satisfied the academic requirements.and earned the credits allotted to each subject/ course if the student
secures not less than 35% ( 18 Marks out of‘SD]in the semester-end examination(SEE), and a minimum of 40% (40
marks out of 100) in the sum total of the It (Continuous Internal Evaluation) and SEE (Semester End

Examination) taken together
Continuous internal Examination (CIE)

Three Tests (preferably in MCQ pattern with 20 questions) each of 20 Marks (duration 01 hour)
1. Firsttestat the end of 5th week of the semester
2. Second test at the end of the 10th week of the semester
3. Third test at the end of the 15th week of the semester

Two assignments each of 10 Marks

1. First assignment at the end of 4th week of the semester

2. Second assignment at the end of 9th week of the semester
Quiz/Group discussion/Seminar, any two of three suitably planned to attain the COs and POs for 20 Marks

(duration 01 hours)




1. The sum of total marks of three tests, two assignments, and quiz /seminar/ group discussion will be out of
100 marks and shall be scaled down to 50 marks

2. Semester End Examinations (SEE)

3. SEE paper shall be set for 50 questions, each of 01 mark. The pattern of the question paper Is MCQ
(multiple choice questions). The time allotted for SEE is 01 hour. The student has to secure minimum of

35% of the maximum marks meant for SEE.

Suggested Learning Resources:
Books

1. Bourg, D.M., Excel Scientific and Engineering Cookbook, O’Reilly Media Inc., 2096.
2. Bilio, E.J., Excel for Scientists and Engineers — Numerical Methods, Wiley-Interscience, 2007.

3. Documentation for xlwingshttps:/docs.xIwings.org/en/stable/

Web links and Video Lectures (e-Resources):

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
¢ Assignments to understand the operations in Excel and VB may be given to students

* ineerin® :
Eng‘n - 5

& .
pept- re ot EN9 o) 425
ptva's 1nst mog*db\dﬂ‘g“‘
M“a\"




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E.in Civil Engineering
Scheme of Teaching and Examinations 2021
Outcome-Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2021 - 22) i
IV SEMESTER —_—
Teaching Hours /Week Examination ]
[
Sl Course and Ezégg E; I‘: %?;:. g L:: -2 '3 § %
: SESYs | 28| 2| % 2 18 ] s
No Course Code Course Title E E § & g Es)| 3 by g = ] E E E -E 5
A © 13 g | 4 | 8
e L [T ] » s
BSC Complex Analysis, Probability and
D, -Math 03 50 50 100 3
! | 21matan Statistical Methods. 7D, PSB-Maths
IPCC . . . TD: Civil Engg 9 03 50 50 100 | 4
2 210v42 Fluid Mechanics and Hydraulics PSB: Civil En 2 2
IPCC . . , TO: Civil Engg 100 4
3 50 50
3 210v43 Public Health Engineering PSB: Civil Engg 2 2 2 0
PCC . TD: Civil Engg 100 3
4 210v4a Analysis of Structures PSB: Civil Engg 2 2 0 03 50 50
AEC . BT, CHE, PHY 100 | 2
5 21BE4S Biology for Engineers 1 2 0 02 S0 50
pPcC TD: Geology 100 (1
0
6 210VL46 Earth Resources and Engineering Lab PSB: Geology 0 0 2 03 50 5
HSMC .
21KSK37/47 Samskrutika Kannada
HSMC
7 | 21kBk37/47 | Palake Kannada HSMC 0|21 o 01 | 50 | so | 100 | 1
OR
HSMC Constitution of India & Professional
21C1P37/47 Ethics
TD and P$B: If offered as theory Course o1
AEC _ Concerned 0 |27 0 ]
8 21Cv4a8x Ability Enhancement Course- v department If offered as lab. course 9 S0 100 1
02
0 0 2
9 | UHV Any
21UH49 Universal Human Values Department 0 2 0 01 50 50 100 1
Completed during the
Intervening period of [}
and Il semesters by
Evaluation By | students admitted to first
INT ‘ . the year of BE./B.Tech and
10 21INT49 Inter/Intra Institutional Internship appropriate during the intervening 3 100 - 100 2
authorities period of Il angd v
semesters by Lateral entry
‘ students admitted to ]
A semester,
T e e r '
P e ! Total | 550 | 450 | 1000 [ 2
L — LT3 .ﬂ:T.‘&”'., 2
Course prescribed to iateraMAtiyDiplomaholders admitted to ill semester of Engineering programs
NCMC i . : <
1 21MATDIPA1 Additional Mathematics - |I s Maths 02 02 - - o 100 - 100 0
Note: BSC: Basic Science Course, IPCC: Integrated Professional Core Course, PCC: Professional Core Course, AEC =Ability Enhancement Courses
HSMC: Humanity and Social Science and Management Courses, UHV- Universal Human Value Courses. ’
L-Lecture, T - Tutorial, P- Practical/ Drawing, S - Self Study Component, CIE: Continuous Internal Evaluation, SEE: Semester End Examination,
21KSK37/47 Samskrutika Kannada is for students who speak, read and write Kannada and 21KBK37/47 Balake Kannada Is for non-Kannada speaking,
reading, and writing students.
Integrated Professional Core Course (IPCC): Refers to Professional Theory Core Course Integrated with Practical of the same course. Credit for [pcC
€an be 04 and its Teaching—Learning hours (L : T P) can be considered as (3:0: 2}or(2:2:2). The theory part of the IPCC shall be evaluated both
by CIE and' SEE. The practical part shall be evaluate.d by only CIE (no SEE). However Questions from the practical part of IPCC shall be included in the
SEE question paper. For more details, the regulation governing the Degree of Bachelor of Enginecring chchnology (BE/B.Tech.) 2021-22 may be
referred,
\
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Non - credit mandatory course (NCMC):

Additional Mathematics - II:

(1) Lateral entry Diploma holders admitted to Ill semester of B.E./B.Tech., shall attend the classes during the IV semester to complete all the
formalities of the course and appear for the Continuous Internal Evaluation (CIE). In case, any student fails to register for the said course/fails to
secure the minimum 40 % of the prescribed CIE marks, he/she shall be deemed to have secured an F grade. In such a case, the student has to fulfill
the course requirements during subsequent semester/s to earn the qualifying CIE marks. These courses are slated for CIE only and have no SEE.

(2) Additional Mathematics | and Il shall not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of
the courses shall be mandatory for the award of degree.

(3)Successful completion of the course Additional Mathematics Il shall be indicated as satisfactory in the grade card. Non-completion of the courses.
|_Additional Mathematics || shall be indicated as Unsatisfactory.

—_— Ability Enhancement Course - IV

| 21CV481 Data Cleaning and Preparation with Python Pandas 21CV484 Project Finance
21CV482 GIS with Quantum GIS 21CV485S Green Buildings
21Cv483 | Technical Writing Skills

Internship of 04 weeks during the intervening period of IV and V semesters; 21INT68Innovation/ Entrepreneurship/ Societal Internship.

(1) All the students shall have to undergo a mandatory internship of 04 weeks during the intervening period of IV and V semesters. The internship
shall be slated for CIE only and will not have SEE. The letter grade earned through CIE shall be included in the VI semester grade card.The internship
shall be considered as a head of passing and shall be considered for vertical progression and for the award of degree. Those, who do not take up /
complete the internship shall be considered under F (fail) grade and shall have to complete it subsequently after satisfying the internship
requirements.

(2) Innovation/ Entrepreneurship Internship shall be carried out at industry, State and Central Government /Non-government organizations (NGOs),
micro, small and medium enterprises (MSME), Innovation centres, or Incubation centers etc. Innovation need not be a single major breakthrough; it
can also be a series of small or incremental changes. Innovation of any kind can also happen outside of the business world.

Entrepreneurship internships offer a chance to gain hands-on experience in the world of entrepreneurship and help to learn what it takes to run a
small entrepreneurial business by performing intern duties with an established company. This experience can then be applied to future business

creativity and innovation, Entrepreneurship internships can be from several sectors, including technology, small and medium-sized sector, and the
service sector,

(3) Societal or Social Internship., Urbanization is Increasing on a global scale; and yet, half the world’s population still resides in rural areas and is
devoid of many things that urban population enjoys. The rural Internship is a work-based activity in which students will have a chance to solve/reduce
the problems of the rural place for better living.
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B.E MATHS SYLLABUS (for CH, CV, EEE, EIE, NANO)
Choice Based Credit System (CBCS) and Outcome-Based Education (OBE)
(Effective from the academic year 2022-2023)

SEMESTER - IV
COMPLEX ANALYSIS, PROBABILITY AND STATISTICAL METHODS
Course Code 21MAT41 CIE Marks 50
Teaching Hours/Week (L: T:P) 2:2:0 SEE Marks 50
Total Number of Contact Hours 40 Total Marks 100
Credits 03 Exam Hours 3

Course Objectives:This course(21MAT41) will enable students to:
1. Provide insight into applications of complex variables, conformal mapping arising
in potential theory, quantum mechanics, heat conduction and field theory.
2. Special functionsfamiliarize the Power series solution required to analyse the
Engineering Problems.
To have insight into Statistical methods, Correlation and regression analysis.
4, To develop probability distribution of discrete and continuous random variables,
Joint probability distribution occurs in digital signal processing, design
engineering and microwave engineering.

w

Teaching-Learning Process (General Instructions):
ThesearesampleStrategies,whichteacherscanusetoacceleratetheattainmentofthevariouscourse outcomes.

1. Inadditiontothetraditionallecturemethod,differenttypesofinnovativeteachingmethodsmay be
adopted so that the delivered lessons shall develop students’ theoretical and applied
mathematicalskills.

2. StatetheneedforMathematicswithEngineeringStudiesandProvidereal-lifeexamples.

3. Supportandguidethestudentsforself-study.

4. Youwillalsoberesponsibleforassigninghomework,gradingassignmentsandquizzes,and

documenting students'progress.

Encouragemcstudcntsforgrouplcamingtoimprovetheircrcativeandanalyticalskills.

Showshortrelatedvideolecturesinthefollowingways:

e Asanintroductiontonewtopics(pre-lectureactivity).

@ As a revision of topics (post-lectureactivity).

e As additional examples (post-lectureactivity).

e Asanadditionalmaterialofchallengingtopics(pre-andpost-lectureactivity).

Asamodelsolutionforsomeexercises(post-lectureactivity).

& v

“Module-1" =

Complex Analysis: Review of a function of a complex variable, limits, continuity and
differentiability. Analytic functions: Cauchy-Riemann equations in cartesian and polar forms
and consequences. Construction of analytic functions by Milne-Thomson method, Problems.

Complex integration: Line integral of a complex function, Cauchy’s theorem and Cauchy’s

integral formula and problems. (8 Hours)

Self-Study: Conformal transformations: Discussion of transformations: w = 2%, w = €%,

w = z + 1/z (z # 0). Bilinear transformations- Problems.
(RBT Levels: L1, L2 and L3)

/



Pedagogy Chalk and Board, Problem based learning

Module - 2

Special functions:Series solution of Bessel’s differential equation leading to J,(x) Bessel’s
function of the first kind, Properties, Orthogonality of Bessel’s functions. Series solution of
Legendre’s differential equation leading to P, (x)-Legendre polynomials. Rodrigue’s formula
(without proof), problems. (8
Hours)

Self Study: Recurrence Relations.

(RBT Levels: L1, L2 and L3)

Pedagogy Chalk and Board, Problem based learning
‘ Module -3 :

Statistical Methods: Correlation and regression-Karl Pearson’s coefficient of correlation
and rank correlation, problems. Regression analysis, lines of regression, problems.

Curve Fitting: Curve fitting by the method of least squares, fitting the curves of the forms
y=ax+b,y=axbandy = ax2 + bx + . (8 Hours)
Self-study:Angle between two regression lines, problems.

(RBT Levels: L1, L2 and L3)

Pedagogy Chalk and Board, Problem based learning

- Module-4

Probability Distributions: Review of basic probability theory. Random variables
(discrete and continuous),probability mass and density functions. Mathematical
expectation, mean and variance. Binomial, Poisson and normal distributions- problems
(derivations for mean and standard deviation for Binomial and Poisson distributions
only)-Illustrative examples. (8 Hours)
Self-study:Exponential distribution.

(RBT Levels: L1, L2 and L3)

Pedagogy Chalk and Board, Problem based learnin
3 S . Module-5 . . .

Joint probability distribution: Joint Probability distribution for two discrete random
variables, expectation, covariance and correlation.

Sampling Theory: Introduction to sampling distributions, standard error, Type-I and Type-II
errors. Test ofhypothesis for means, student’s t-distribution, Chi-square distribution as a test
of goodness of fit. (8 Hours)
Self-Study:Point estimation and interval estimation.

(RBT Levels: L1, L2 and L3)

Pedagogy Chalk and Board, Problem based learning

Course Outcomes

h\



Course Outcomes: At the end of the courses, the students will be able to:

1. Use the concepts of an analytic function and complex potentials to solve the
problems arising in electromagnetic field theory. Utilize conformal transformation
and complex integral arising in aerofoil theory, fluid flow visualization and image
processing,

2. Obtain Series Solutions of Ordinary Differential Equation.

3. Make use of the correlation and regression analysis to fit a suitable mathematical
model for the statistical data,

4. Apply discrete and continuous probability distributions in analysing the probability
models arising in the engineering field.

5. Construct joint probability distributions and demonstrate the validity of testing the

hypothesis.

L ASSESSMENT PATTERN (BOTH CIE ANDSIE) "1
Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ course
if the student secures not less than 35% (/18 Marks out of 50)in the semester-end examination(SEE), and a
minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE
(Semester End Examination) taken together

Continuous Internal Evaluation:

Three Unit Tests each of 20 Marks (duration 01 hour)

First test at the end of 5t week of the semester

Second test at the end of the 10t week of the semester

Third test at the end of the 15t week of the semester

Two assignments each of 10 Marks

First assignment at the end of 4t week of the semester

Second assignment at the end of 9t week of the semester

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)

At the end of the 13t week of the semester

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and
will be scaled down to 50 marks

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).

CIE methods /question paper is designed to attain the different levels of Bloom'’s taxonomy as per
the outcome defined fq'l: tfle.conmg.- LA

< v ??‘“ ‘“m!flv.
Semester End Examination: * 't o i)

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers
for the subject (duration 03 hours)

The question paper will have ten questions. Each question is set for 20 marks,

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of
3 sub-questions), should have a mix of topics under that module,

The students have to answer 5 full questions, selecting one full question from each module




Textbooks:

1.

Higher Engineering Mathematics, B. S. Grewal Khanna Publishers 44th Edition,
2017.

Advanced Engineering Mathematics, E. Kreyszig: John Wiley & Sons, 10th
Ed.(Reprint), 2016.

References:
1. Advanced Engineering Mathematics C. Ray Wylie, Louis C.Barrett McGraw-Hill 6th
Edition 1995.
2. Higher Engineering Mathematics B. V. Ramana McGraw-Hill 11th Edition,2010.
3. A Text-Book of Engineering Mathematics N. P. Bali and Manish Goyal Laxmi
Publications 2014,
4,

Advanced Engineering Mathematics Chandrika Prasad and Reena Garg Khanna
Publishing, 2018.

Web links and Video Lectures (e-Resources):

http:

nptel.ac.in/courses.php?disciplinelD=111

http://www.class-central.com/subject/math(MOOCs)

http://academicearth.org/

http://www .bookstreet.in.

VTU EDUSAT PROGRAMME - 20

VTU e-ShikshanaProgram

Activity-Based Learning (Suggested Activities in Class)/ Practical Based learning

Quizzes
Assignments
Seminars




IV Semester

Fluid Mechanics and Hydraulics

Course Code 21CV42 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 24242 SEE Marks 50
Total Hours of Pedagogy 50 Total Marks 100
Credits 4 Exam Hours 3

Course objectives: Make the students to learn

1Fundamentals of fluid pressure and Hydrostatic laws

2 Principles of Kinematics, Hydrodynamics and basic design of pipes
3 Flow measurements

4Design of open channels and energy concepts

5.Working principles of the hydraulic machines

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.

1. Power point Presentation, video

. Video tube, NPTEL materials

. Quiz/Assignments/Open book test to develop skills

Adopt problem based learning (PBL)to develop analytical and thinking skills

"o WN

knowledge

Encourage collaborative learning in the class with site visits related to subject and impart practical

Module-1

Fluids and their properties, Fluid pressure measurements, Pascal’'s law, Measurement of
pressure using manometer,
Total pressure and centre of pressure on vertical and inclined plane surfaces

10 hours

Teaching- Chalk and talk, Power Point Presentation
Learning
Process

Module-2

Kinematics- Types of fluid flow, continuity equation in Cartesian coordinates, flow nets,
Dynamics- Euler's equation of motion, Bernoulli's equation, Application-Venturimeter,
Orificemeter, Pitot tube

10 hours

Teaching-

Learning Chalk and talk, PowerPoint Presentation, Analysis in Laboratory
Process

Module-3

Classification of orifice and mouth piece, Hydraulic coefficients, Discharge over Rectangular,
Triangular and Cipoletti notch

Flow through pipes-Major and minor losses, pipes in series and parallel, concepts of water
hammer and surge tanks

10 hours

Teaching-
Learning Chalk and talk, Power Point Presentation and demonstration in labs
Process o

Module-4

Open Channel Hydraulics- Classification of Flow through channels,
Most economical channel sections: Rectangular, Triangular, Circular,
Uniform flow, Specific energy

Non-Uniform flow- Hydraulic jump, GVF equation

10 hours

Teaching-

Learning Chalk and talk, Power Point Presentation and demonstration in labs
Process

Module-5

Impact of jet on curved vanes,momentum equation, Impact of jet on stationary and moving
curved vanes

10 hours




Turbines- Pelton wheel and components, Velocity triangle
Reaction turbine-Francis turbine ,Working proportions
Centrifugal Pumps-Work done and efficiency, Multi stage pumps

Teaching- | Chalkand talk, Power Point Presentation and demonstration in labs and visit to power station as
Learning part of industrial visit
Process

Course outcome (Course Skill Set)

At the end of the course the student will be able to :

Understand fundamental properties of fluids and solve problems on Hydrostatics
Apply Principles of Mathematics to represent Kinematics and Bernoulli’s principles
Compute discharge through pipes, notches and weirs

Design of open channels of various cross sections

Design of turbines for the given data and understand their operation characteristics

N W e

PRACTICAL COMPONENT OF IPCC

Sl. | Experiments

NO

1 Verification of Bernoulli’s equation

2 Determination of Cd for Venturimeter or Orificemeter

3 Determination of Hydraulic coefficients of small vertical orifice
4 Calibration of Triangular notch

5 Determination of Major losses in pipes

6 Determination of Cd for ogee or broad crested weir

g Determination of force exerted by a jet on flat and curved vanes
8 Determination of efficiency of centrifugal pump

9 Determination of efficiency of Kaplan or Francis turbine

10 | Determination of efficiency of Pelton wheel turbine

"""
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The

minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have
satisfied the academic requirements and earned the credits allotted to each subject/ course if the student secures
not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks

out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together

Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. Firsttestat the end of 5% week of the semester

2. Second test at the end of the 10t week of the semester

3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks

4. Firstassignment at the end of 4" week of the semester

5. Second assignment at the end of 9™ week of the semester

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)

6. Atthe end of the 13 week of the semester

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be
scaled down to 50 marks

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of
the CIE. Each method of CIE should have a different syllabus portion of the course).

CIE methods /question paper Is designed to attain the different levels of Bloom's taxonomy as per the
outcome defined for the course.

Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3
sub-questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:

Text Books:
1. P.N.Modi and S.M.Seth-Hydraulics and Fluid Mechanics, including Hydraulic machines, standard Book House,
New Delhi

2. K Subramanya- Fluid Mechanics and Hydraulic Machines, Tata McGrawhill, New Delhi
3. R.K. Bansal- A text book of Fluid Mechanics and Hydraulic Machines- Laxmi Publications ,New Delhi

Reference books

1. Victor L. Streeter, Benjamm Wylle E and Keith W Bedford Fluid Mechanics ,Tata McGraw Hill publishing
Co Ltd,New Delhi i

2. ].F.Douglas)] .M .Gasoreik, John Warfield Lynne ]ack' Flmd Mechanics ,Pearson Fifth edition.

3. KSubramanya- Fluid Mechanics and Hydraulic Machines, Problems and Solutions, Tata McGrawhill, New
Delhi

4. S.KSOM and G.Biswas - “ introduction to Fluid Mechanics and Fluid Machines, Tata Mcg raw Hill, New
Delhi

Web links and Video Lectures (e-Resources):

o https://searchworks.stanford.edu/view/10496310

https://searchworks.stanford.edu/view /13576277
o https://searchworks.stanford.edu/view/11842972




Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Seminars /Quiz (to assist in GATE preparations)
e Demonstrations in lab
e Self-Study on simple topics
¢ Simple problems solving by C+
e Virtual lab experiments
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IV Semester

PUBLIC HEALTH ENGINEERING

Course Code 21Cv43 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2424240 SEE Marks 50
Total Hours of Pedagogy 50 Total Marks 100
Credits 4 Exam Hours 3
Course objectives:

1.Analyze the variation of water demand and to estimate water requirement for a community.
2. Study drinking water quality standards and to illustrate qualitative analysis of water.
3. Analysis of physical and chemical characteristics of water and wastewater.
4.Understand and design of different unit operations and unit process involved in water and
wastewater treatment process

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course
outcomes. TN

1. Apart from conventional lecture methods Vanous types of innovative teaching techniques
through videos, animation films may be adopted so that the delivered lesson can progress the
students in theoretical, applied and practical skills.

2. Arrange field visits to give brief information about the water and wastewater treatment plant.

3. Encourage collaborative (Group Learning) Learning in the class.

4. Ask at least three HOTS (Higher-order Thinking) questions in the class, which promotes
critical thinking and enhance the knowledge of treatment processes.

5. Adopt Problem Based Learning (PBL), which fosters students, Analytical skills, develop
thinking skills such as the ability to evaluate, generalize, and analyze information rather than
simply recall it.

6. Seminars, surprise tests and Quizzes may be arranged for students in respective subjects to
develop skills.

Module-1

Introduction: Water: Need for protected water supply, Demand of Water: Types of water demands -
domestic demand, industrial, institutional and commercial demand, public use and fire demand
estimation, factors affecting per capita demand, Variations in demand of water, Peak factor.
Design period and factors governing design period. Methods of population forecasting and numerical
problems. Physico chemical characteristics of water( Analysis to be conducted in laboratory session).
Sampling.

8hours

Teaching-Learning | Chalk and talk, powerpoint presentation, demonstration and analysis in
Procéss laboratory




Module-2

Water Treatment: Objectives, Unit flow diagrams — significance of each unit, Aeration process-
Limitations and types, Sedimentation - Theory, settling tanks, types and design with numericals,
Coagulation and flocculation, types of coagulants,(Optimisation of coagulant to be carried out in the
laboratory),Filtration: mechanism, theory of filtration, types offilters: slow sand, rapid sand and
pressure filters. Operation and cleaning. Design of slow and rapid sand filter without under drainage

system (numericals)
8hours

;eafh‘ng-haming Chalk and talk, videos, PowerPoint Presentation,anim.ations and visit to in
rocess around water treatment plant

Module-3

Disinfection: Methods of disinfection with merits and demerits. Breakpoint of chlorination ( Analysis
to be conducted in laboratory session) Softening: Lime soda and Zeolite process.

Wastewater:

Introduction: Need for sanitation, methods of sewage disposal, types of sewerage systems,
Treatment of municipal waste water: Waste water characteristics( Analysis to be conducted in
laboratory session): sampling, significance and techniques, physical, chemical and biological
characteristics,Numericals on BOD,

Shours

Teaching-Learning Chalk and talk, videos, PowerPoint Presentation, animations
Process

Module-4

Treatment Process: flow diagram for municipal waste water Treatment unit operations and
process,Screens: types, disposal. Grit chamber, oil and grease removal. primary and secondary
settling tanks (no numericals), Suspended growth system - conventional activated sludge process and
its modifications.

8hours
Teaching-Learning Chalk and talk, videos, PowerPoint Presentation,, animations, and visit to in
Process around waste water treatment plant
Module-§

Attached growth system — trickling filter, numericals on Trickling filters, bio-towers and rotating
biological contactors. Principle of stabilization ponds, oxidation ditch, Sludge digesters(aerobic and
anaerobic), Equalization., thickeners and drying beds.

10hours

Teaching- | Chalk and talk, videos, PowerPoint Presentation, animations
Learning
Process




EXPERIMENTS

Experiments to be carried out are:

L O Lh O by

8.

9.

Determination of pH, Conductivity, TDS and Turbidity.

Determination of Acidity and Alkalinity

Determination of Calcium, Magnesium and Total Hardness.

Determination of Dissolved Oxygen

Determination of BOD.

Determination of Chlorides

Determination of percentage of % of available chlorine in bleaching powder sample,
Determination of Residual Chlorine and chlorine demand.

Determination of Solids in Sewage: (i) Total Solids, (ii) Suspended Solids, (iii) Dissolved Solids,
(iv)Volatile Solids, Fixed Solids (v) Settleable Solids.

Determination of optimum coagulant dosage using Jar test apparatus.

10. Determination Nitrates and Iron by spectrophotometer
11. Determination of COD(Demonstration)
12. 13. Air Quality Monitoring (Demonstration)

Course outcome (Course Skill Set)

At the end of the course the student will be able to :

» Estimate average and peak water demand for a community.
* Evaluate water quality and environmental significance of various parameters and plan suitable

treatment system.

* Design the different units of water treatment plant
* Understand and design the various units of wastewater treatment plant

Acquire capability to conduct experiments and estimate the concentration of different
parameters and compare the obtained results with the concerned guidelines and regulations..




Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have satisfied the
academic requirements and earned the credits allotted to each subject/ course if the student secures not less than 35% ( 18
Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Conltinuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. First test at the end of 5" week of the semester
2. Second test at the end of the 10™ week of the semester
3. Third test at the end of the 15™ week of the semester
Two assignments each of 10 Marks
4. First assignment at the end of 4™ week of the semester
5. Second assignment at the end of 9™ week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration 01
hours)
6. Atthe end of the 13" week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled
down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the CIE.
Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper Is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject
(duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

«  Howard S. Peavy, Donald R. Rowe, George T, “Environmental Engineering” - Tata McGraw
Hill, New York, Indian Edition, 2013

« S.K. Garg, Environmental Engineering vol-I, Water supply Engineering — M/s Khanna
Publishers, New Delhi2010

« B.C.Punmia and Ashok Jain, Environmental Engineering I-Water Supply Engineering,
Laxmi Publications (P) Ltd., New Delhi2010.

. B C Punmia, “Environmental Engineering vol-II”, Laxmi Publications 2nd, 2016

. Karia G.L., and Christian R.A, “Wastewater Treatment Concepts and Design Approach™,
Prentice Hall of India Pvt. Ltd., New Delhi. 3rd, Edition, 2017

« S.K.Garg, “Environmental Engineering vol-II, Water supply Engineering”, Khanna
Publishers, — New Delhi, 28th edition and 2017

. CPHEEO Manual on water supply and treatment engineering, Ministry of Urban
Development, Government of India, New Delhi.

« Mark.J Hammer, Water & Waste Water Technology, John Wiley & Sons Inc., New
York,2008.
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1V Semester

ANALYSIS OF STRUCTURES

Course Code 21CV44 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2424040 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3

Course objectives: This course will enable students
1. To determine slope and deflections in beams and trusses.
2. To analyse arches and cable structures,
3. To analyse different structural systems and interpret data using slope deflection method.
4. To apply matrix operations in analysing structures.

Tenchlng-Leam!ng Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes,
1. Video tube, NPTEL materials
2. Quiz/Assignments/Open book test to develop skills
3. Encourage collaborative learning in the class with site visits related to subject and impart practical knowledge

Module-1

Deflection of Beams: Moment area method — Derivation, Mohr’s theorems, Sign convention: Application of moment
area method to determinate prismatic beams, beams of varying cross section; Use of moment diagram by parts;
Conjugate beam method - Real beam and conjugate beam, conjugate beam theorems:; Application of conjugate beam
method to determinate beams of varying cross sections.

Teaching- Chalk and talk, Demonstration using relevant structural analysis software.
Learning
Process

Module-2

Energy Principles and Energy Theorems: Principle of virtual displacements, Principle of virtual forces, Strain
cnergy and complementary energy; Strain energy due to axial force, bending shear and torsion; Deflection of
determinate beams and trusses using total strain energy; Deflection at the point of application of single point load;
Castigliano’s theorems, application of Castigliano's theorems to calculate deflection of trusses, frames; Special
application — Dummy unit load method.

Teaching- Chalk and talk, Demonstration using relevant structural analysis software.
Learning
Process i

Module-3

Arches and Cables: Three-hinged circular and parabolic arches with supports at the same and different levels;
Determination of normal thrust, radial shear and bending moment; Analysisof cables under point loads and UDL;
Length of cables with supports at the same and different levels; Stiffening trusses for suspension cables.

Teaching- Chalk and talk, Demonstration using relevant structural analysis software,
Learning
Process ' .

Module-4
Slope Deflection Method: Introduction, sign convention, development of slope deflection equation; Analysis of

continuous beams including settlement of supports; Analysis of orthogonal rigid plane frames including sway frames with
kinematic indeterminacy up to 3

Teaching- Chalk and talk, Dcmonst{ation using relevant structural analysis software.
Learning
Process




Module-5

Matrix Methods of Structural Analysis: Definition of stiffness and flexibility methods, comparison to classical
methods.

Stiffness Method: Stiffness matrix, Analysis of continuous beams and plane trusses using system approach; Analysis of
simple orthogonal plane frames using system approach with kinematic indeterminacy up to 3.

Teaching- Chalk and talk, Demonstration using relevant structural analysis software.

Learning
Process

Course outcome (Course Skill Set)

At the end of the course the student will be able to :
1. Evaluate slope and deflections in beams using geometrical methods.

Determine deflections in trusses and frames using energy principles.

Analyse arches and cables for stress resultants.

Apply slope defection method in analysing indeterminate structures and construct bending moment diagram.
Analyse continuous beams, frames and trusses using stiffness matrix method of analysis.

Nhwe

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed to have satisfied
the academic requirements and earned the credits allotted to each subject/ course if the student secures not less than 35% (
18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total
of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5 week of the semester

2. Second test at the end of the 10™ week of the semester

3. Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks ’

4. First assignment at the end of 4" week of the semester

5. Second assignment at the end of 9" week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration 01
hours)

6. Atthe end of the 13" week of the semester
The sum of three tests, two assignments, and qu1z/scrmnarlgr0up discussion will be out of 100 marks and will be scaled
down to 50 marks

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the CIE.

Each method of CIE should have a different syllabus portion of the’ coﬂrsc)
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome

defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject
(duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:
Text Books
1. Reddy, C.S., Basic Structural Analym 3“ed., Tata McGraw-Hill Education Pvt, Ltd., New Delhi, 2011.

2. Hibbeler, R. C Structural Analysis, 9™ edition., Pearson publications., New Delhi, 2012.
3. Thandavamoorthy, T.S., Structural Analysis, 6 edition., Oxford University press., New Delhi,2015.




Reference Books

1. Charles Head Norris, John Benson Wilbur and Senol Utku., Elementary Structural Analysis, 4™ edition., Tata
McGraw-Hill Education Pvt. Ltd., New Delhi, 2003.

2. Hall, A. and Kabaila, A.P., Basic Concepis of Structural Analysis, Pitman Publishing, London, John Wiley &
Sons, New York, 1977.

3. Wang, C.K., Intermediate Structural Analysis, McGraw-Hill International Book Co., 1985.

Web links and Vidco Lectures (e-Resources):

httpsi//nptelac.in/courses/105105166
https://nptel.ac.in/courses/ 105105166
https://nptel.ac.in/courses/105105166
hups://nptel.ac.in/courses/105105109
https://nptel.ac.in/courses/105105109
https://nptel.ac.in/courses/105105109

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
*  Seminars /Quiz ( to assist in GATE preparations)
¢ Demonstrations in using softwares

Self-Study on simple topics

Simple problems solving by Etabs/Staad pro.




01062022

BIOLOGY FOR ENGINEERS

Course Code 21BE45 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:2:0:0 /2:0:0:0 SEE Marks 50
Total Hours of Pedagogy 25 Total Marks 100
Credits 02 Exam Hours 02

Course objectives:
» To familiarize the students with the basic biological concepts and their engineering applications.

» To enable the students with an understanding of biodesign principles to create novel devices and structures.

» To provide the students an appreciation of how biological systems can be re-designed as substitute products for
natural systems.

» To motivate the students develop the interdisciplinary vision of biological engineering.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.

v Explanation via real life problem, situation modelling, and deliberation of solutions, hands-on sessions, reflective
and questioning /inquiry-based teaching.

Instructions with interactions in classroom lectures (physical/hybrid).

Use of ICT tools, including YouTube videos, related MOOCs, AR/VR/MR tools.

Flipped classroom sessions (~10% of the classes).

Industrial visits, Guests talks and competitions for learning beyond the syllabus.

Students’ participation through audio-video based content creation for the syllabus (as assignments).

Use of gamification tools (in both physical/hybrid classes) for creative learning outcomes.

Students’ seminars (in solo or group) /oral presentations.

LSRR N NENENEN

Module-1 (5 Hours)

BIOMOLECULES AND THEIR APPLICATIONS (QUALITATIVE):

Carbohydrates (cellulose-based water filters, PHA and PLA as bioplastics), Nucleic acids (DNA Vaccine for Rabies and
RNA vaccines for Covid19, Forensics — DNA fingerprinting), Proteins (Proteins as food — whey protein and meat
analogs, Plant based proteins), lipids (biodiesel, cleaning agents/detergents), Enzymes (glucose-oxidase in biosensors,
lignolytic enzyme in bio-bleaching).

Module-2 (5 Hours)

HUMAN ORGAN SYSTEMS AND BIO DESIGNS - 1 (QUALITATIVE):

Brain as a CPU system (architecture, CNS and Peripheral Nervous System, signal transmission, EEG, Robotic arms for
prosthetics. Engineering solutions for Parkinson’s disease).Eye as a Camera system (architecture of rod and cone cells,
optical corrections, cataract, lens materials, bionic eye).Heart as a pump system (architecture, electrical signalling - ECG
monitoring and heart related issues, reasons for blockages of blood vessels, design of stents, pace makers, defibrillators).

Module-3 (5 Hours)

HUMAN ORGAN SYSTEMS AND BIO-DESIGNS - 2 (QUALITATIVE):

Lungs as purification system (architecture, gas exchange mechanisms, spirometry, abnormal lung physiology - COPD,
Ventilators, Heart-lung machine).Kidney as a filtration system (architecture, mechanism of filtration, CKD, dialysis
systems). Muscular and Skeletal Systems as scaffolds (architecture, mechanisms, bioengineering solutions for muscular
dystrophy and osteoporaosis).

Module-4 (5 Hours)

NATURE-BIOINSPIRED MATERIALS AND MECHANISMS (QUALITATIVE):

Echolocation (ultrasonography, sonars), Photosynthesis (photovoltaic cells, bionic leaf). Bird flying (GPS and aircrafts),
Lotus leaf effect (Super hydrophobic and self-cleaning surfaces), Plant burrs (Velcro), Shark skin (Friction reducing swim
suits), Kingfisher beak (Bullet train). Human Blood substitutes - hemoglobin-based oxygen carriers (HBOCs) and
perflourocarbons (PFCs).

Module-5 (5 Hours)

TRENDS IN BIOENGINEERING (QUALITATIVE):

Bioprinting techniques and materials, 3D printing of ear, bone and skin. 3D printed foods. Electrical tongue and electrical
nose in food science, DNA origami and Biocomputing, Bioimaging and Artificial Intelligence for disease diagnosis. Self-
healing Bioconcrete (based on bacillus spores, calcium lactate nutrients and biomineralization processes) and
Bioremediation and Biomining via microbial surface adsorption (removal of heavy metals like Lead, Cadmium, Mercury,
Arsenic).
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Course outcomes (Course Skill Set)
At the end of the course the student will be able to:
» Elucidate the basic biological concepts via relevant industrial applications and case studies.

> Evaluate the principles of design and development, for exploring novel bioengineering projects.
> Corroborate the concepts of biomimetics for specific requirements.
» Think critically towards exploring innovative biobased solutions for socially relevant problems.

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have satisfied the
academic requirements and earned the credits allotted to each subject/ course if the student secures not less than 35% (18
Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

e  First test at the end of 5! week of the semester

e Second test at the end of the 10" week of the semester

e Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks

e  First assignment at the end of 4" week of the semester

e Second assignment at the end of 9" week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for20 Marks (duration 01
hours)

e Atthe end of the 13" week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled
down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the CIE.
Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject
(duration 03 hours)

e  The question paper will have ten questions. Each question is set for 20 marks.
e There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 2 sub-
questions), should have a mix of topics under that module.

The students have to answer 5 full questions, selecting one full question from each module.
The SEE question paper will be set for 100 marks and marks scored will be proportionately reduced to
50 marks

Suggested Learning Resources:

e Human Physiology, Stuart Fox, Krista Rompolski, McGraw-Hill eBook. 16th Edition, 2022

e Biology for Engineers, Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi S., and

Jaganthan M.K., Tata McGraw-Hill, New Delhi, 2012.

Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011

Biomedical Instrumentation, Leslie Cromwell, Prentice Hall 2011.

Biology for Engineers, Sohini Singh and Tanu Allen, Vayu Education of India, New Delhi, 2014.

Biomimetics: Nature-Based Innovation, Yoseph Bar-Cohen, 1st edition, 2012, CRC Press.

Bio-Inspired Artificial Intelligence: Theories, Methods and Technologies, D. Floreano and C. Mattiussi, MIT Press,

2008.

e Bioremediation of heavy metals: bacterial participation, by C R Sunilkumar, N Geetha A C Udayashankar Lambert
Academic Publishing, 2019.

e 3D Bioprinting: Fundamentals, Principles and Applications by Ibrahim Ozbolat, Academic Press, 2016.

e Electronic Noses and Tongues in Food Science, Maria Rodriguez Mende, Academic Press, 2016



https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&text=Yoseph+Bar-Cohen&search-alias=digital-text&field-author=Yoseph+Bar-Cohen&sort=relevancerank
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=C+R+Sunilkumar&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=N+Geetha&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=A+C+Udayashankar&search-alias=stripbooks
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e Blood Substitutes, Robert Winslow, Elsevier, 2005

Web links and Video Lectures (e-Resources):

VTU EDUSAT / SWAYAM / NPTEL / MOOCS / Coursera / MIT-open learning resource
https://nptel.ac.in/courses/121106008
https://freevideolectures.com/course/4877/nptel-biology-engineers-other-non-biologists
https://ocw.mit.edu/courses/20-020-introduction-to-biological-engineering-design-spring-2009
https://ocw.mit.edu/courses/20-010j-introduction-to-bioengineering-be-010j-spring-2006
https://www.coursera.org/courses?query=biology
https://onlinecourses.nptel.ac.in/noc19_ge31/preview
https://www.classcentral.com/subject/biology
https://www.futurelearn.com/courses/biology-basic-concepts

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e  Group Discussion of Case studies
e Model Making and seminar/poster presentations
e Design of novel device/equipment like Cellulose-based water filters, Filtration system mimicking the kidney,
Bioremediation unit for E-waste management, Al and ML based Bioimaging,




Earth Resources and Engineering Laboratory

Course Code 21CVL46 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0: 0:2:0 SEE Marks 50
Credits 01 Exam Hours 03
Course objectives:

* To provide decision support on the nature of the basic raw materials used in construction.
* Toprovide decision support on Lithological characters and subsurface conditions.
* Todescribe various geological maps and interpretation of geological data for mining and subsurface

investigations.
* Tounderstand the subsurface using geospatial data.
SLNO Experiments

1| Evaluation of minerals based on physical properties for basic raw material for construction, industrial
application (2 classes)

Investigation of rock based on physical, textural, and mineralogical properties for construction (2 classes)

Tests on aggregates(crushing, impact analysis, shape- elongation water absorption, flakiness as per IS
Code 2386), Decorative purpose, foundation, monumental works. (1 class)

Tests on bricks (load tests and water absorption tests);Size analysis of sands(sieving and presentation and
calculation in Microsoft Excel) (1 class)

5| Geologic maps studies(6 classes)

Cross-section studies of Geological maps for suitability evaluation and subsurface investigation of
geological conditions for Dams, tunnels water harvesting, aqua duct, bridges under conditions of
Horizontal strata, inclined strata, Folded and Faulted beds, Unconformity, Intrusion relevant-;
construction/ generation of Geological maps based on borehole data

6 | Geospatial data analysis (3 classes)

* Interpretation of toposheets—

e Visual interpretation of FCCs (Geomorphology and Landuse/landcover mapping) and TCCs,
*__Software application(QGIS)

® _Demonstration Experiments ( For CIE )

7| Geophysical exploration - (2 classes)

*  Electrical resistivity methods for subsurface investigation - and its Interpretation, lateral and
vertical sounding

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

* Comprehend the relations between minerals and rocks based on their physicalproperties

e Assessthe suitability of materials used in building construction

¢ Differentiate geological investigations necessary for the construction of dams, bridges,and tunnels
* Describe the groundwater investigation using resistivity methods

* _Understand the applications of Geospatial technology in Civil Engineering.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam
(SEE) is 50%. The minimum passing mark for the CIE is 40% of the maximum marks (20
marks). A student shall be deemed to have satisfied the academic requirements and earned
the credits allotted to each course. The student has to secure not less than 35% (18 Marks out
of 50) in the semester-end examination(SEE).

Continuous Internal Evaluation (CIE):

CIE marks for the practical course is 50 Marks.

The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

* Each experiment to be evaluated for conduction with observation sheet and record write-
up. Rubrics for the evaluation of the journal/write-up for hardware/software experiments
designed by the faculty who is handling the laboratory session and is made known to
students at the beginning of the practical session.

* Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

* Total marks scored by the students are scaled downed to 30 marks (60% of maximum
marks).

* Weightage to be given for neatness and submission of record/write-up on time.

* Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the
8t™h week of the semester and the second test shall be conducted after the 14t week of the
semester.

* Ineach test, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

* The suitable rubrics can be designed to evaluate each student’s performance and learning
ability. Rubrics suggested in Annexure-II of Regulation book

* The average of 02 tests is scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and average marks of two
tests is the total CIE marks scored by the student.

Semester End Evaluation (SEE):

SEE marks for the practical course is 50 Marks.

SEE shall be conducted jointly by the two examiners of the same institute, examiners are
appointed by the University

All laboratory experiments are to be included for practical examination.

(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by the examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.

Students can pick one question (experiment) from the questions lot prepared by the internal
/external examiners jointly,

Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly




by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure
and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated
for 100 marks and scored marks shall be scaled down to 50 marks (however, based on
course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% Marks allotted to the procedure part to
be made zero.

The duration of SEE is 03 hours

Rubrics suggested in Annexure-II of the Regulation book

Suggested Learning Resources:




Semester 1V

GREEN BUILDINGS
Course Code 21CV485 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0+2+0+0 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 1 Exam Hours 01

Course objectives: This course will enable students to:

1. Understand the Definition, Concept & Objectives of the terms cost effective construction and green building
2. Apply cost effective techniques in construction

3.Apply cost effective Technologies and Methods in Construction

4. Understand the Problems due to Global Warming

5. State the Concept of Green Building

6. Understand Green Buildings

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.

1. Blackboard teaching/PowerPoint presentations (if needed)
2. Regular review of students by asking questions based on topics covered in the class.

Module-1

Introduction to the concept of cost effective construction -Uses of different types of materials and their
availability -Stone and Laterite blocks- Burned Bricks- Concrete Blocks- Stabilized Mud Blocks-
LimePoszolana Cement- Gypsum Board- Light Weight Beams- Fiber Reinforced Cement Components-
Fiber Reinforced Polymer Composite- Bamboo- Availability of different materials-Recycling of building
materials — Brick- Concrete- Steel- Plastics - Environmental issues related to quarrying of building

materials.

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)
;"“"""B 2.Regular review of students by asking questions based on topics covered in the class.
rocess
Module-2

Environment friendly and cost effective Building Technologies - Different substitute for wall
construction Flemish Bond - Rat Trap Bond — Arches — Panels - Cavity Wall - Ferro Cement and Ferro
Concrete constructions — different pre cast members using these materials - Wall and Roof Panels — Beams —
columns - Door and Window frames - Water tanks - Septic Tanks - Alternate roofing systems - Filler Slab -
Composite Beam and Panel Roof -Pre-engineered and ready to use building elements - wood products - steel
and plastic - Contributions of agencies - Costford - Nirmithi Kendra - Habitat

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)

Learning Process | 9 peoylar review of students by asking questions based on topics covered in the class.

Module-3
Global Warming — Definition - Causes and Effects - Contribution of Buildings towards Global Warming -

Carbon Footprint — Global Efforts to reduce carbon Emissions Green Buildings — Definition - Features-
Necessity — Environmental benefit - Economical benefits - Health and Social benefits - Major Energy
efficient areas for buildings — Embodied Energy in MaterialsGreen Materials - Comparison of Initial cost of

Green V/s Conventional Building - Life cycle cost of Buildings.

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)
Learning 2.Regular review of students by asking questions based on topics covered in the class.
Process

Module-4




Green Building rating Systems- BREEAM — LEED - GREEN STAR -GRIHA ( Green Rating for Integrated
Habitat Assessment) for new buildings — Purpose - Key highlights - Point System with Differential weight
age. Green Design — Definition - Principles of sustainable development in Building Design - Characteristics of
Sustainable Buildings — Sustainably managed Materials - Integrated Lifecycle design of Materials and
Structures (Concepts only)

:eachilng' 1.Blackboard teaching/PowerPoint presentations (if needed)

ear A . ; 3 .

Przc:s's’g 2.Regular review of students by asking questions based on topics covered in the class.
Module-5

Utility of Solar Energy in Buildings

Utility of Solar energy in buildings concepts of Solar Passive Cooling and Heating of Buildings. Low Energy
Cooling. Case studies of Solar Passive Cooled and Heated Buildings.

Green Composites for Buildings

Concepts of Green Composites. Water Utilisation in Buildings, Low Energy Approaches to Water
Management. Management of Solid Wastes. Management of Sullage Water and Sewage. Urban Environment
and Green Buildings. Green Cover and Built Environment.

Teaching- 1.Blackboard teaching/PowerPoint presentations (if needed)

Learnin : i ; . .
Pmcessg 2.Regular review of students by asking questions based on topics covered in the class.

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum passing mark
for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed to have satisfied the academic
requirements and earned the credits allotted to each subject/ course if the student secures not less than 35% ( 18 Marks out
of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. First test at the end of 5t week of the semester
2. Second test at the end of the 10t week of the semester
3. Third test at the end of the 15th week of the semester
Two assignments each of 10 Marks
4. First assignment at the end of 4th week of the semester
5. Second assignment at the end of 9t week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration 01
hours)
6. Atthe end of the 13t week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled
down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the CIE.
Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom's taxonomy as per the outcome
defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject
(duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of toplcs under that module.
The students have to answer 5 full questions, selecting one full question from each module




Suggested Learning Resources:
Text Books
1. Harhara Iyer G, Green Building Fundamentals, Notion Press
2. Dr. Adv. Harshul Savla, Green Building: Principles & Practices

Web links and Video Lectures (e-Resources):

s://www.youtube.com/watch?v= F8zHBWS
. : outub a =DRO

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Students have to visit a building which Is green rated and prepare a report




SAMPLE TEMPLATE

IV Semester

UNIVERSAL HUMAN VALUES-II: UNDERSTANDING HARMONY and ETHICAL HUMAN CONDUCT

Course Code 21UHV49 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0+2+0 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 01 Exam Hours 01

Course objectives:
This introductory course input is intended:

1. To help the students appreciate the essential complementarity between 'VALUES' and'SKILLS' to
ensure sustained happiness and prosperity which are the core aspirations of all human beings.

2. To facilitate the development of a Holistic perspective among students towards life and
profession as well as towards happiness and prosperity based on a correct understanding of the

Human reality and the rest of existence. Such a holistic perspective forms the basis of Universal
Human Values and movement towards value-based living in a natural way.

3. To highlight plausible implications of such a Holistic understanding in terms of ethical human

conduct, trustful and mutually fulfilling human behaviour and mutually enriching interaction with
Nature.

This course is intended to provide a much-needed orientational input in value education to the young
enquiring minds.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course
outcomes.

1. The methodology of this course is explorational and thus universally adaptable. It involves a
systematic and rational study of the human being vis-a-vis the rest of existence.

2. The course is in the form of 20 lectures (discussions)
3. Itis free from any dogma or value prescriptions.

4. Itis a process of self-investigation and self-exploration, and not of giving sermons. Whatever is
found as truth or reality is stated as a proposal and the students are facilitated to verify it in their
own right, based on their Natural Acceptance and subsequent Experiential Validation
- the whole existence is the lab and every activity is a source of reflection.

5. This process of self-exploration takes the form of a dialogue between the teacher and the students
to begin with, and then to continue within the student in every activity, leading to continuous self-
evolution.

6. This self-exploration also enables them to critically evaluate their pre-

xp conditionings and
present beliefs.

Module-1

Introduction to Value Education (4 hours)

Right Understanding, Relationship and Physical Facility (Holistic Developmentand the Role of
Education)

Understanding Value Education, Self-exploration as the Process for Value Education, Continuous

Happiness and Prosperity - the Basic Human Aspirations, Happiness and Prosperity - Current
Scenario, Method to Fulfil the Basic Human Aspirations

Teaching- Introduction to Value Education- Chalk and talk method, Discussion, Sharing of experiences,
Learning Live Examples and videos
Process




SAMPLE TEMPLATE

Module-2

Harmony in the Human Being (4 hours)
Understanding Human being as the Co-existence of the Self and the Body, Distinguishing between

the Needs of the Self and the Body, The Body as an Instrument of the Self, Understanding Harmony
in the Self, Harmony of the Self with the Body, Programme to ensure self-regulation and Health

Teaching- Introduction to the concepts- Chalk and talk method, Discussion, Sharing of
Learning Process | experiences, Live Examples and videos

Module-3

Harmony in the Family and Society (4hours)
Harmony in the Family - the Basic Unit of Human Interaction, ‘'Trust' - the Foundational Value in
Relationship, ‘Respect’ - as the Right Evaluation, Other Feelings, Justice in Human-to-Human
Relationship, Understanding Harmony in the Society, Vision for the Universal Human Order

Teaching- Introduction to the concepts- Chalk and talk method, Discussion, Sharing of experiences,
Learning Live Examples and videos
Process

Module-4

Harmony in the Nature/Existence (4 hours)
Understanding Harmony in the Nature, [nterconnectedness, self-regulation and Mutual Fulfilment
among the FourOrders of Nature, Realizing Existence as Co-existence at All Levels, The Holistic

Perception of Harmony in Existence

Teaching- Introduction to the concepts- Chalk and talk method, Discussion, Sharing of experiences,
Learning Live Examples and videos
Process

Module-5

Implications of the Holistic Understanding - a Look at Professional Ethics (4 hours)
Natural Acceptance of Human Values, Definitiveness of (Ethical) Human Conduct, A Basis for
Humanistic Education, Humanistic Constitution and UniversalHuman Order, Competence in
Professional EthicsHolistic Technologies, Production Systems and Management Models-Typical
Case Studies, Strategies for Transition towards Value-based Life and Profession

Teaching- Introduction to the concepts- Chalk and talk method, Discussion, Sharing of experiences,
Learning Live Examples and videos
Process

Course outcome (Course Skill Set)

By the end of the course, students are expected to become more aware of themselves, and their
surroundings (family, society, nature); they would become more responsible in life, and in handling
problems with sustainable solutions, while keeping human relationships and human nature in mind.

They would have better critical ability. They would also become sensitive to their commitment
towards what they have understood (human values, human relationship and human society). It is
hoped that they would be able to apply what they have learnt to their own self in different day-to-day
settings in real life, at least a beginning would be made in this direction.




SAMPLE TEMPLATE

Therefore, the course and further follow up is expected to positively impact common graduate
attributes like:

Holistic vision of life

Socially responsible behaviour

Environmentally responsible work

Ethical human conduct

Having Competence and Capabilities for Maintaining Health and Hygiene

. Appreciation and aspiration for excellence (merit) and gratitude for all

oUW N

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 35% ( 18 Marks out of 50)in the semester-end
examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. First test at the end of 5t week of the semester
2. Second test at the end of the 10t week of the semester
3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks
4. Firstassignment at the end of 4t week of the semester
5. Second assignment at the end of 9t week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)
6. Atthe end of the 13t week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per
the outcome defined for the course.
semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the subject (duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:

Books
. . 0' 3 1518
Text Book and Teachers Manual L ENGINES
e qdv Enad &71-':-'.- .
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a. The Textboo .

A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P Bagaria,
2ndRevised Edition, Excel Books, New Delhi, 2019, ISBN 978-93-87034-
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47-1

b. The Teacher™s Manual
Teachers" Manual for A Foundation Course in Human Values and Professional Ethics, R R Gaur, R

Asthana, G
Reference Books

1. JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999.

2. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

3. The Story of Stuff (Book).

4. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi

5. Small is Beautiful - E. F Schumacher.

6. Slow is Beautiful - Cecile Andrews

7. Economy of Permanence - | C Kumarappa

8. Bharat Mein Angreji Raj - Pandit Sunderlal

9. Rediscovering India - by Dharampal

10. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi

11. India Wins Freedom - Maulana Abdul Kalam Azad

12.Vivekananda - Romain Rolland (English)

13. Gandhi - Romain Rolland (English)

14. Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted1986, 1991

15. Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W.Behrens 111, 1972, Limits to Growth -

Club of Rome’s report, UniverseBooks.

16. ANagraj,1998,JeevanVidyaEkParichay,DivyaPathSansthan,Amarkantak.

17. PLDhar,RRGaur,1990,ScienceandHumanism,CommonwealthPublishers.

18. ANTripathy,2003,HumanValues,NewAgelnternationalPublishers.

19. SubhasPalekar, 2000, How to practice Natural Farming, Pracheen (Vaidik)KrishiTantraShodh,Amravati.

20. EGSeebauer&RobertL.Berry,2000,FundamentalsofEthicsforScientists&Engineers ,0xford University Press

21. M Govindrajran, S Natrajan & V.S. Senthil Kumar, Engineering Ethics(including
HumanValues),EasternEconomy Edition,PrenticeHallofIndia Ltd.

22. BPBanerjee,2005,Foundationsof EthicsandManagement,Excel Books.

23. B LBajpai,2004,Indian Ethosand Modern Management,New RoyalBookCo., Lucknow. Reprinted 2008.

Web links and Video Lectures (e-Resources):

1. Value Education websites, https://www.uhv.org.in/uhv-ii, http://uhv.ac.in, http://www.uptu.ac.in
2. Story of Stuff, http://www.storyofstuff.com

3. Al Gore, An Inconvenient Truth, Paramount Classics, USA
4. Charlie Chaplin, Modern Times, United Artists, USA

5. 1IT Delhi, Modern Technology - the Untold Story

6. Gandhl A, Right Here Right Now, Cyclewala Productions

12. https://www.youtube.com/watch?v=sDxGXOgYEKM

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning




