
Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2023-24 
Course Information 

Programme B.Tech. (All Branches) 

Class, Semester First Year B. Tech., Sem I 

Course Code 7MA101 

Course Name  Engineering Mathematics- I 

Desired Requisites: Mathematics course at Higher Secondary Junior College 

 
Teaching Scheme Examination Scheme (Marks) 

Lecture  3 Hrs/week MSE ISE ESE Total 
Tutorial 1 Hrs/week  30 20 50 100 

  Credits: 04 
 

Course Objectives 

1 
Introduce the basic concepts required to understand, construct, solve and interpret various types 
of differential equation. 

2 
Improve the Mathematical skill for enhancing logical thinking power of students  
 

3 Acquire knowledge with a sound foundation in Mathematics and prepare them for graduate.  
4  

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 
CO1 Explain mathematical concepts in engineering field. Understanding 

CO2 Solve engineering and scientific problems. Applying 

CO3 Applying the Mathematical concept in Engineering field  Applying 
 

CO4   
 
Module Module Contents Hours 

I 

 Matrices 
Rank of matrix, Homogeneous and non-homogeneous linear equations, Eigen 
values, Eigen vectors, Cayley Hamilton theorem, Diagonalizations of 
matrices. 

 

6 

II 

Partial Differentiation and its application  
Partial derivative, chain rule for partial differentiation, Euler’s theorem for
homogeneous and non-homogeneous function, Jacobian, Error and 
approximation, maxima and minima of function of two variables 

 

8  

III 

Complex NumberPolar form of complex number, Argand’s diagram, De
Moiver’s theorem, roots of complex number, Hyperbolic function, relation 
between circular and hyperbolic function.

 

7



IV 

First order ordinary differential equation and its application 
Exact, Linear, Bernoulli’s equations, Euler’s equations, Orthogonal trajectory, 
applications to simple electric circuit. 

 

7 

V 

Numerical Solution of Ordinary Differential Equations of first order and 
first degree:  
Numerical Solution by (i) Taylor’s series method (ii) Euler’s method (iii)
Modified Euler’s method (iv) Runge- Kutta fourth order method 

 

6 

VI 

 Calculus 
Rolle’s theorem,Mean value theorem, Taylor’s andMaclaurin’s theoremwith
remainders  

 

5 

 
Textbooks 

1 
 P. N. and J. N. Wartikar “A Text Book of Applied Mathematics, Vol I and II, Vidyarthi Griha
Prakashan, Pune, 2006. 

2 B .S. Grewal “Higher Engineering Mathematics”, , Khanna Publication, 44th Edition, 2017. 
3  
4  

 
References 

1 
Erwin Kreyszig , ”Advanced Engineering Mathematics”, , Wiley Eastern Limited Publication,
10th  Edition, 2015. 

2 
Wylie C.R “Advanced Engineering Mathematics”,., Tata McGraw Hill Publication, 8th Edition 
1999. 

3 
H. K. Dass, “Advanced Engineering Mathematics”, S. Chand & Company Ltd., 1st Edition, 2014. 

 
4 B.V.Ramana, “Higher Engineering Mathematics ”, The McGraw Hill companies, 2006. 

 
 

Useful Links 
1 https://nptel.ac.in/courses/111105121 
2  
3  
4  

 
CO-PO Mapping 

 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2   1           

CO2 2   1           

CO3 2   1           

CO4               
The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 
Each CO of the course must map to at least one PO. 

 
Assessment



The assessment is based on MSE, ISE and ESE.  
MSE shall be typically on modules 1 to 3. 
ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO. 
ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 
modules 4 to 6.  
For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 
ESE are needed. (ESE shall be a separate head of passing)  









 

Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B.Tech. (Robotics and Automation) 

Class, Semester First Year B. Tech. I & II 

Course Code 7ME107 

Course Name  Engineering Graphics           

Desired Requisites: Basic Knowledge of Different Types of Curves 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 2Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 2 

 

Course Objectives 

1 Introduce students to the conventions, concepts and basic principles of Engineering Drawing. 

2 Draw projections of geometrical objects and real life components. 

3 
Demonstrate graphics skill for communication of concepts, ideas and design of engineering 

products 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxono

my 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 
Demonstrating Principles of Engineering, Computer Graphics 

through drafting software 

I Demonstrating 

CO2 Understanding Principles of Engineering Graphics II Understanding 

CO3 Outline projection of engineering objects III Applying 

 

Module Module Contents Hours 

I 

Introduction to Engineering Drawing / Curves 

Principles of Engineering Graphics and their significance, usage of Drawing 

instruments, lettering, Conic sections including the Rectangular Hyperbola 

(General method only); Cycloid, Epicycloid, Hypocycloid and Involute; 

Scales – Plain, Diagonal and Vernier Scales; 

4 

II 

Projection of Lines  

Principles of Orthographic Projections-Conventions - Projections of Points 

and lines inclined to both planes, Skew Lines, Parallel Lines, Perpendicular 

Lines using auxiliary methods; 

5 

III 

Projection of Planes 

Principles of Orthographic Projections-Conventions - Projections of planes 

inclined Planes - Auxiliary Planes; 

4 

IV 

Projections of Regular Solids   Sections and Sectional Views of Right 

Angular Solids  

Inclined to both the Planes- Auxiliary Views; Draw simple annotation, 

dimensioning and scale. Floor plans that include: windows, doors, and 

fixtures such as WC, bath, sink, shower, etc. 

Prism, Cylinder, Pyramid, Cone – Auxiliary Views; Development of surfaces 

of Right Regular Solids - Prism, Pyramid, Cylinder and Cone;  

5 

V 

Orthographic Projections 

Principles of Orthographic Projections-Conventions - Draw the sectional 

orthographic views of  geometrical solids, objects from industry and 

dwellings (foundation to slab only) 

4 



VI 

Isometric Projections  

Principles of Isometric projection – Isometric Scale, Isometric Views, 

Conventions; Isometric Views of lines, Planes, Simple and compound Solids; 

Conversion of Isometric Views to Orthographic Views and Vice-versa, 

Conventions; 

4 

Module wise Measurable Students Learning Outcomes : 

After the completion of the course the student should be able to: 

The student will learn : 

• Introduction to engineering drawing and its place in society 

• Exposure to the visual aspects of engineering design 

• Exposure to engineering graphics projection of standard solid primitives 

• Exposure to visualization of 3-D solid modeling 

• Exposure to computer-aided geometric drafting 

• Exposure to creating working drawings 

Text Books 

1 Bhatt N.D., Panchal V.M. and Ingle P.R., Engineering Drawing, Charotar Publishing House, 2014. 

2 
Shah, M.B. and Rana B.C., Engineering Drawing and Computer Graphics, Pearson Education, 

2008. 

3 Agrawal B. and Agrawal C. M., Engineering Graphics, TMH Publication, 2012. 

 

References 

1 Narayana, K.L. and P Kannaiah, Text book on Engineering Drawing, Scitech Publishers, 2008. 

2 
Warren J. Luzzader, Fundamentals of Engineering Drawing, Prentice Hall of India, New Delhi, 

2010 

3 
Fredderock E. Giesecke, Alva Mitchell  others, Principles of Engineering Graphics, Maxwell 

McMillan Publishing, 2010 

 

Useful Links 

1 https://nptel.ac.in/courses/112/103/112103019/ 

2 https://nptel.ac.in/courses/105/104/105104148/ 

3 
https://www.youtube.com/watch?v=xXdpkQXDuMw&list=PL9RcWoqXmzaJT-

fliqTSwUjWU4zCX_H2A 

 

CO-PO Mapping For Mechanical Engineering Department 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2  

CO1 3    2     1  1 2   

CO2   2             

CO3     3     1      

                

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

CO-PO Mapping For Civil Engineering Department 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2  

CO1 3  3  3     1  1    

CO2   2             

CO3     3     1      

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can 

be field visit, assignments etc. and is expected to map at least one higher order PO. 



ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing)  

 

 

 

 

 

 

 









 

   
 

Course Contents for F.Y. B. Tech (Robotics and Automation), AY 2024-25 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B.Tech. (Robotics and Automation) 

Class, Semester First Year B.Tech., Sem - I 

Course Code 7RA101 

Course Name  Elements of Robotics and Automation 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture  3 Hrs/week MSE ISE ESE Total 

Tutorial -- 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To impart the knowledge of the fundamentals in robotics and automation. 

2 To understand the components of robot end effectors, material handling and automation. 

3 
To choose gripper type, product design considerations for automated assembly and solve gripper 

force. 

4 
To suggest appropriate components of robotics and automation like -joint, sensor, end effector, type 

of automation, automated assembly system. 

  

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxono

my 

Descript

ion 

CO1 Define the fundamental components in robotics and automation. 
I 

Rememb

ering 

CO2 Explain the components of robot end effectors, material handling, 

automated assembly. 
II 

Understa

nding 

CO3 Choose appropriate gripper, explain product design considerations for 

automated assembly and determine gripper force. 
III 

Applying 

CO4 Select appropriate components of robotics and automation like -joint, 

sensor, end effector, type of automation, automated assembly system 
IV 

Analyzin

g 

 

Module Module Contents Hours 

I 

Robot-Definition, Basic concepts, Need, Law, History, Robot Anatomy, Robot 

configurations- Cartesian, cylinder, polar and articulate. Work Volume, Precision of 

Movement. 

7 

II 

Robot End Effectors 

Types of End Effectors, Mechanical Grippers, Other Types of Grippers, Tools as End 

Effectors, Considerations in Gripper Selection and Design, Gripper force when gravity is 

directed parallel to the contacting surfaces. 

7 

III 

Robot Sensors and kinematics  

Introduction to Sensors in robot - Touch sensors, Proximity and range sensors, Force 

sensors. 

Robot joints and links-Types, Introduction to Robot kinematics – direct and inverse 

kinematics. 

6 

IV 

Automation 

Definition, reasons for automating. Types of production and types of automation, levels 

of automation, Basic elements of automated systems- power, program and control. 

7 



 

   
 

Course Contents for F.Y. B. Tech (Robotics and Automation), AY 2024-25 

V 

Material Handling Systems 

Material handling introduction, Unit Load, Palletizing, Material Transport Equipments- 

automated guided vehicles (AGV), Rail-Guided Vehicles(RGV), Conveyors- Types of 

Conveyors, Pick and Place Robots. 

 

6 

VI 

Automated Assembly Systems  

Types of automated assembly systems- in-line, dial-type, carousel, single station; Parts 

delivery at workstations, Product design considerations for automated assembly. 

 

6 

 

Textbooks 

1 
Mikell P. Groover, Mitchell Weiss, Roger N Nagel, Nicholas G Odrey, “Industrial Robotics 

Technology, Programming and Applications”, Tata –McGraw Hill Pub. Co., 2008. 

2 
Groover, M. P., Automation, Production Systems, and Computer-Integrated Manufacturing, Prentice 

Hall, 2001 

 

References 

1 
Deb.S.R and Sankha Deb, "Robotics Technology and Flexible Automation", Tata McGraw Hill 

Publishing Company Limited, 2010. 

2 
Klafter.R.D, Chmielewski.T.A, and Noggin’s., “Robot Engineering: An Integrated Approach”’, 

Prentice Hall of India Pvt. Ltd., 1994 

3 
Fu.K.S, Gonzalez.R.C&Lee.C.S.G, “Robotics control, sensing, vision and intelligence”, Tata- 

McGraw Hill Pub. Co., 2008 

4 Akande, Olushola. “Industrial Automation from Scratch: A Hands-on Guide to Using Sensors, 

Actuators, PLCs, HMIs, and SCADA to Automate Industrial Processes”, United Kingdom, Packt 

Publishing, 2023. 

 

Useful Links 

1 https://nptel.ac.in/courses/107106090  

2 https://nptel.ac.in/courses/112101098  

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 
 

CO1 3            2   

CO2 2            1   

CO3   1          1   

CO4    1         1   

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can 

be field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing)  

 

https://nptel.ac.in/courses/107106090
https://nptel.ac.in/courses/112101098












 

 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B.Tech. (Robotics and Automation) 

Class, Semester First Year B. Tech., Sem I &II 

Course Code 7ME157 

Course Name  Engineering Graphics Lab 

Desired Requisites: Basic Knowledge of Computer 

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2Hrs/Week LA1 LA2 ESE Total 

Interaction ---- 30 30 40 100 

  Credits: 1 

 

Course Objectives 

1 To impart the techniques of engineering graphics. 

2 To prepare the students for applying knowledge of engineering graphics in real life drawings. 

3 To develop the skills of students for evaluating CAD software for its applications 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonom

y Level 

Bloom’s 

Taxonomy 

Description 

CO1 Understand the basic principle of Engineering graphics. II Understanding 

CO2 
Draw different views of components using the first angle projection 

method. 

III Applying 

CO3 
Apply the knowledge of engineering graphics in real life 

applications. 

III Applying 

 

List of Experiments / Lab Activities 

List of Experiments: 

Submission of drawing on following topics (use of CAD software) 

1: Plane Curves and Conic Sections (Min. 5 Problems) 

2: Projections of Points and Lines (Min. 5 Problems) 

3: Projections of Planes and Solids (Min. 6 Problems) 

4: Development of Lateral Surfaces (Min. 3 Problems) 

5: Orthographic Projections (Min. 2 Problems) 

6: Isometric Projections (Min. 2 Problems) 

 

Text Books 

1 Bhatt N.D., Panchal V.M. and Ingle P.R., Engineering Drawing, Charotar Publishing House, 2014 

2 
Shah, M.B. and Rana B.C., Engineering Drawing and Computer Graphics, Pearson Education, 

2008. 

3 Agrawal B. and Agrawal C. M., Engineering Graphics, TMH Publication, 2012. 

 

References 

1 Narayana, K.L. and P Kannaiah, Text book on Engineering Drawing, Scitech Publishers, 2008. 

2 
Warren J. Luzzader, Fundamentals of Engineering Drawing, Prentice Hall of India, New Delhi, 

2010 

3 
Fredderock E. Giesecke, Alva Mitchell  others, Principles of Engineering Graphics, Maxwell 

McMillan Publishing, 2010 

 

Useful Links 

1 https://nptel.ac.in/courses/112/103/112103019/ 



 

2 https://nptel.ac.in/courses/105/104/105104148/ 

3 
https://www.youtube.com/watch?v=xXdpkQXDuMw&list=PL9RcWoqXmzaJT-

fliqTSwUjWU4zCX_H2A 

 

CO-PO Mapping For Mechanical Engineering Department 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2  

CO1 3    2     1  1 2   

CO2   2             

CO3     3     1      

                

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

CO-PO Mapping For Civil Engineering Department 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2  

CO1 3  3  3     1  1    

CO2   2             

CO3     3     1      

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

Assessment  

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessmen

t 

Based on Conducted by Typical Schedule  Mark

s 

LA1 
Lab activities, 

attendance, journal 

Lab Course 

Faculty 

During Week 1 to Week 8 

Marks Submission at the end of Week 8 
30 

LA2 
Lab activities, 

attendance, journal 

Lab Course 

Faculty 

During Week 9 to Week 16 

Marks Submission at the end of Week 16 
30 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course 

Faculty and 

External 

Examiner as 

applicable 

During Week 18 to Week 19 

Marks Submission at the end of Week 19  
40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the 

nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and 

related activities if any. 

 

 







Course Contents for F.Y. B. Tech (Robotics and Automation), AY 2024-25 

 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B. Tech. (Robotics and Automation) 

Class, Semester First Year B.Tech., Sem I 

Course Code 7RA151 

Course Name  Elements of Robotics and Automation Lab 

Desired Requisites: NA 

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2 Hrs/ Week LA1 LA2 Lab ESE Total 

Interaction  30 30 40 100 

  Credits: 1 

 

Course Objectives 

1 To provide basic knowledge of robotics and automation. 

2 To develop experience of basic elements in robotics and automation. 

3 To gain knowledge about automated systems. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Show the basic components of robot. I Remembering 

CO2 Explain various robot grippers, elements of automated systems II Understanding 

CO3 Demonstrate the basic robot operations, simple robot programming. III Applying 

CO4 Analyse automated systems IV Analyzing 

 

List of Experiments / Lab Activities/Topics 

Demonstrations of following Elements of Robotics and Automation 

1. Robot axes and joints  

2. Pick and place robot  

3. Object sorting by robot. 

4. Robot grippers 

5. Robot programming by teach method. 

6. One experiment using Virtual Lab  

7. Sensors (proximity, force) for Robots. 

8. Coin counting.  

9. Case study on Robotics 

10. Case study on Automation 

 

Textbooks 

1 
Mikell P. Groover, Mitchell Weiss, Roger N Nagel, Nicholas G Odrey, “Industrial Robotics 

Technology, Programming and Applications”, Tata –McGraw Hill Pub. Co., 2008. 

2 
Groover, M. P., Automation, Production Systems, and Computer-Integrated Manufacturing, 

Prentice Hall, 2001 

 

References 



Course Contents for F.Y. B. Tech (Robotics and Automation), AY 2024-25 

1 
Deb.S.R and Sankha Deb, "Robotics Technology and Flexible Automation", Tata McGraw Hill 

Publishing Company Limited, 2010. 

2 
Klafter.R.D, Chmielewski.T.A, and Noggin’s., “Robot Engineering: An Integrated Approach”’, 

Prentice Hall of India Pvt. Ltd., 1994 

3 
Fu.K.S, Gonzalez.R.C&Lee.C.S.G, “Robotics control, sensing, vision and intelligence”, Tata- 

McGraw Hill Pub. Co., 2008 

4 Akande, Olushola. “Industrial Automation from Scratch: A Hands-on Guide to Using Sensors, 

Actuators, PLCs, HMIs, and SCADA to Automate Industrial Processes”, United Kingdom, Packt 

Publishing, 2023. 

 

Useful Links 

1 Mechanisms & Robotics Lab http://vlabs.iitkgp.ernet.in/mr/  

2 Robotics Application Lab https://vlab.amrita.edu/?sub=3&brch=271&sim=1642&cnt=3525  

3 Bio Inspired Robotics Virtual Lab https://vlab.amrita.edu/?sub=3&brch=257 

 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 
 

CO1 3            2   

CO2 2            1   

CO3   1          1   

CO4  1           1   

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

 

 

Assessment  

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted by Typical Schedule  Marks 

LA1 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 1 to Week 6 

Marks Submission at the end of 

Week 6 

30 

LA2 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 7 to Week 12 

Marks Submission at the end of 

Week 12 

30 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 15 to Week 18 

Marks Submission at the end of 

Week 18 

40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the 

nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and 

related activities if any. 

 

 

 

http://vlabs.iitkgp.ernet.in/mr/
https://vlab.amrita.edu/?sub=3&brch=271&sim=1642&cnt=3525
https://vlab.amrita.edu/?sub=3&brch=257




















Course Contents for B. Tech. Programme, Department of Civil Engineering, AY 2023-24 

 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B. Tech. (Robotics and Automation) 

Class, Semester First Year B. Tech. Sem. II 

Course Code 7CV106 

Course Name  Basic Civil Engineering. 

Desired Requisites: Nil 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture  2  Hrs/week MSE ISE ESE Total 

Tutorial -  30 20 50 100 

  Credits: 2 

 

Course Objectives 

1 
To, familiarize with Building Systems and Sustainable Construction: Students will gain knowledge 

about building systems, including structural systems and their various components and functions.  

2 
To introduce students to different types of construction equipment used on construction sites, 

enhancing their understanding of efficient project execution and management. 

3 

To, acquire Proficiency in Surveying, Construction Materials, and Equipment: Through this course, 

students will develop practical skills in surveying techniques and measurement methods. They will 

also gain insights into various construction materials, their properties, and applications in civil 

engineering projects.  

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 
Bloom’s Taxonomy  

Level Description 

CO1 
Identify different types of building systems, their components, and 

functions. 
II Knowledge 

CO2 
Describe the importance of smart cities in modern urban development 

and its challenges. 
II Understanding 

CO3 
Select appropriate construction equipment based on project 

requirements and constraints. 
III Apply 

 

Module Module Contents Hours 

I 

Introduction to Civil Engineering 

Scope of civil engineering, Disciplines of civil engineering, Role of Civil Engineers in 

infrastructure development, Building Systems: Conceptualization, Need for buildings, 

Defining Sustainability for Building systems, Structural systems; Load bearing, 

Framed, Prefabricated, Pre Engineered Construction, Loads on Building, Components 

in Buildings and their functions, building bye laws, Principle of building planning 

5 

II 

Surveying and Construction Materials 

Principles of surveying, Distance measurement, Levelling,  

Construction materials and classification, Properties and uses of stone, brick, tile, 

timber, cement, sand, lime, mortar, concrete, bitumen and steel 

5 

III 

Construction Equipment 

Necessity of Construction Equipment and types, Earth moving equipment: Excavator, 

bulldozer, and loader, Material handling equipment: Cranes, hoists, and conveyors.  

Concrete equipment: Concrete pumps, mixers, and vibrators, Asphalt equipment: 

Asphalt pavers and compactors. 

4 

IV 

Transportation Engineering 

Modes of surface transport, Functional Classification of Highway Systems, Typical 

Cross section of a Highway. 

Introduction to Railways, Airport, Docks and Harbours, functions, types, layouts 

4 



Course Contents for B. Tech. Programme, Department of Civil Engineering, AY 2023-24 

V 

Hydraulic Structures 

Sources of water,  

Hydraulic structures: Dam, Reservoir, Barrage, Weirs, Canal, Hydropower plant, 

Irrigation systems 

4 

VI 

Smart Cities 

The Challenge of Urbanization, Sustainable environment 

Smart city: Infrastructure elements, Features, Strategic components of development, 
The Process of Selection, Smart Cities in India, A typical smart city in India 

4 

 

Textbooks 

1 Bhavikatti S.S “Basic Civil Engineering”, I.K. International Publishing House Pvt. Ltd. 

2 B.C. Punmia, Ashok Kumar Jain, and Arun Kumar Jain “Surveying Vol. I and II”  

3 S.K. Garg Water Supply Engineering, Khanna Publishers, 15th edition 

4 Hirasakar G. K., “Basic Civil Engineering”, DhanpatRai publications, 1st Edition,2007 

 

References 

1 
Robert Peurifoy, Clifford J. Schexnayder, Aviad Shapira, Construction Planning, Equipment and 

Methods, McGraw Hill Education, 7th edition, 2010 

2 
Smart Cities Mission Statement & Guidelines, Ministry of Urban Development Government of 

India 

 

Useful Links 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2           2   

CO2 2 2        2  2   

CO3 2  2       2  2   

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of assessment 

can be field visits, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

 



 

 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B. Tech (Robotics and Automation) 

Class, Semester First Year B. Tech., Sem II 

Course Code 7RA102 

Course Name Measurement and Metrology 

Desired Requisites: NA 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 Students should able to explain the basic principles and importance of measurement and metrology 

in engineering and science.. 

2 Student will be aware importance of calibration and traceability in measurements. 

 
3 

Student will be acquire the confidence to understand the working principles of sensors and 

transducers used in measurement systems. 

4 Students will able to identify different types of measurement errors 

Course Outcomes (CO) 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Recall and describe the fundamental principles and terminology used 

in measurement and metrology. 
I Remembering 

CO2 Explain the importance of measurement accuracy and precision in 

engineering and scientific contexts. 
II Understanding 

CO3 Demonstrate the use of various measurement instruments, such as 

micrometers, calipers, and gauges, to obtain precise measurements. 
III Applying 

CO4 Identify and classify different types of measurement errors (systematic, 

random, and gross errors). 
IV Analyzing 

 

Module Module Contents Hours 

I 

 Introduction to Measurement 

Definition and significance of measurement and metrology, Types of 

measurement systems, Units and standards of measurement, Calibration and 

traceability, measurement errors and sources of errors, Metrological 

Standards, characteristics of measuring instruments.  

06 

II 

Measurement of Force, Pressure, and Strain 

Force Measurement :  

Basic principles, Types of force transducers, Applications and calibration 

Pressure Measurement:  

Principles and types of pressure measurement, Pressure transducers and their 

applications 

Strain Measurement: 

07 



 

Strain and stress relationship, Types of strain gauges and their working 

principles, Wheatstone bridge and strain gauge circuits, Applications and 

calibration of strain gauges 

III 

Flow and Temperature Measurement 

Flow Measurement: 
Flow characteristics, Pressure differential meters, volume flow meters, 

Measurement of fluid velocities, Anemometers. 

Temperature Measurement: 

Temperature standard and temperature scale, Non-Electrical and Electrical 

method of temperature measurement, Calibration 

06 

IV 

Linear and Angular Measurements 

Linear Measurement: 
Types of standards, Vernier calipers, micrometres, and height gauges, Slip 

gauges and their applications,  

Angular Measurement: 
Sine bars, angle gauges, and bevel protractors, Optical instruments: 

autocollimators, angle dekkers, Applications of angular measurement 

instruments 

07 

V 

Inframetrology and Comparators 

Inframetrology: 
Introduction to inframetrology, Optical flat, Flatness testing, 

Interferometers, NPL Flatness and Gauge interferometers 

Comparator: 

Types of comparators: mechanical, optical, electrical, pneumatic and fluid 

displacement, Working principles and applications 

 
07 

VI 

Metrology of Screw Threads and Gears 

Screw Thread Measurement: 
Terminology and types of screw threads, Measurement of major diameter, 

minor diameter, effective diameter, pitch, and thread angle, Tools and 

instruments: screw thread micrometres and optical projectors 

Gear Measurement: 
Gear terminology and types of gears, Measurement of gear tooth thickness, 

pitch, and runout, Tools and instruments: gear tooth vernier caliper and 

profile projector. 

 
06 

 

Text Books 

1 Engineering Metrology and Measurements by N.V. Raghavendra and L. Krishnamurthy, 1st 

Edition, Oxford University Press, 2013 

2 Mechanical Measurements by Thomas G. Beckwith, Roy D. Marangoni, and John H. Lienhard 

V, 6th Edition, Pearson, 2007 

 

References 

1 Metrology for Engineers by John F. W. Galyer and Charles R. Shotbolt, 5th Edition, Cassell, 

1990 

2 Mechanical Measurements by S.P. Venkateshan and Prasanna Swaminathan, 1st Edition, John 

Wiley & Sons, 2015 

3 Dimensional Metrology by Connie L. Dotson, 5th Edition, Delmar Cengage Learning, 2011 

4 Principles of Measurement Systems" by John P. Bentley, 4th Edition, Pearson, 2004, 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc19_me70/preview 

2 https://onlinecourses.nptel.ac.in/noc24_me12/preview 

 



 

 

 
CO-PO Mapping  

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2  

CO1 3           2  2  

CO2   2      3    2   

CO3   2      1     2  

CO4  2  2 3        2   

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 
 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can 

be field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

 





















Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B. Tech (Robotics and Automation) 

Class, Semester First Year B. Tech., Sem I 

Course Code 7RA152 

Course Name  Measurement and Metrology Lab 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2Hrs/Week LA1 LA2 LA ESE Total 

Interaction - 30 30 40 100 

  Credits: 1 

 

Course Objectives 

1 To demonstrate the ability to use various measurement tools and instruments accurately. 

2 
To conduct precise measurements of length, mass, time, temperature, and other physical 

quantities. 

3 
To perform measurements of dimensions, such as length, diameter, and thickness, using 

instruments like micrometers, calipers, and gauges. 

4 To develop practical skills through hands-on laboratory exercises and experiments. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s  

Taxonom

y  

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Demonstrate accurate use of various measurement tools and 

instruments. 
I   Remembering 

CO2 Perform calibration procedures for different types of 

measurement instruments. 
II Understanding 

CO3 Demonstrate the use of various measurement instruments, 

such as micrometers, calipers, and gauges, to obtain precise 

measurements. 

III Applying 

CO4 Identify and classify different types of measurements and 

errors. 
IV Analyzing 

 

List of Experiments / Lab Activities 

List of Experiments (Any 10): 

01. Speed measurement. 

02. Strain measurement. 

03. Displacement measurement. 

04. Force measurement. 

05. Calibration of thermocouple and temperature measurement. 

06. Torque measurement. 

07. Calibration of micrometer 

08.  Angular measurement 



09.  Use of Optical flat for interferometry 

10. Measurement of elements of screw threads 

11. Gear Inspection 

12. Use of Tool maker microscope and Profile projector 

 

Text Books 

1 Engineering Metrology and Measurements" by N.V. Raghavendra and L. Krishnamurthy, 

1st Edition, Oxford University Press, 2013 

2 Mechanical Measurements" by Thomas G. Beckwith, Roy D. Marangoni, and John H. 

Lienhard V, 6th Edition, Pearson, 2007 

 

References 

1 Metrology for Engineers" by John F. W. Galyer and Charles R. Shotbolt, 5th Edition, 

Cassell, 1990 

2 Mechanical Measurements" by S.P. Venkateshan and Prasanna Swaminathan, 1st Edition, 

John Wiley & Sons, 2015 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc19_me70/preview 

  

CO-PO Mapping  

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2  

CO1 2            1   

CO2  2           1   

CO3    1         1   

CO4 2  1          1   

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

Assessment  

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted 

by 

Typical Schedule (for 26-week Sem) Marks 

LA1 

Lab activities, 

attendance, 

journal 

Lab Course 

Faculty 

During Week 1 to Week 6 

Marks Submission at the end of Week 

6 

30 

LA2 

Lab activities, 

attendance, 

journal 

Lab Course 

Faculty 

During Week 7 to Week 12 

Marks Submission at the end of Week 

12 

30 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course 

Faculty and 

External 

Examiner as 

applicable 

During Week 15 to Week 18 Marks 

Submission at the end of Week 18 
40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include 

performing experiments, mini-project, presentations, drawings, programming, and other suitable 

activities, as per the nature and requirement of the lab course. The experimental lab shall have 

typically 8-10 experiments and related activities if any. 

 



 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Programme B.Tech. All Branches 

Class, Semester First Year B. Tech. SEM-I & II 

Course Code 7VS151 

Course Name  Engineering Skills-I 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture - LA1 LA2 ESE Total 

Tutorial - 30 30 40 100 

Practical 2Hrs/Week - 

Interaction - Credits: 1 

 

Course Objectives 

1 To train the students to use different tools and equipment involved in the manufacturing processes 

2 
To develop the skills to handle the basic cutting  tools and devices  required for various 

manufacturing processes, interpret the given job drawing, select relevant fitting tools 

3 To prepare the students to carry out the various operations to make a finished product 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO 

 

                     Course Outcome Statement/s 
Bloom’s Taxonomy 

Level Description 

CO1 
Describe the basic methods, operations and processes of 

manufacturing  

I Understand 

CO2 
Illustrate the simple mechanical systems, machines, equipment, the 

basic working of cutting tools for manufacturing. 

II Apply 

CO3 Use of Fitting tools, job holding devices, measuring tools III Apply 

CO4 Check verticality and level difference. III Apply  

CO5 Estimate the material requirement in constructed structure. III Apply 

CO6 Sketch building plan. III Apply 

 

List of Experiments / Lab Activities 

List of Mechanical Engineering Skills: 

1. Introduction to wood working, the hand tools required and machines:  

Perform Planning operation, cutting by chisel to prepare small mobile phone stand [Square joint 

type] (4 Hrs) 

2. Introduction to fitting shop tools, equipment/machines:   

Job consisting of male and female parts viz.one with groove, another with matching projection, 

holes on both and their assembly, as per given job drawing. 

operations to be performed: Marking, Punching, Saw cutting, Drilling, Edge filing operations (4 

Hrs.) 
3. Introduction to sheet metal work: Job of small sheet metal tray as per given job drawing with 

following operations: Marking, Cutting, bending/folding (4 Hrs.) 

 

List of Civil Engineering Skills: 

1. Establishing verticality, right angle corner, and level difference in masonry construction (2 Hrs) 

2. Line out of building plan on site (2 Hrs) 

3. Estimate the quantities/ material requirement for (4Hrs) 

a) Brickwork 

b) Concrete components/elements 

c) Flooring 

4. Sketching of building plan and calculation of FSI (2Hrs) 



Text Books [Mechanical] 

1 Raghuwanshi B. S., “A Course in Workshop Technology I”, Dhanpat Rai Publications,10th Ed., 2009 

2 
S. K. Hajra Choudhury and A. K. HajraChoudhary, “Workshop Technology” – Vol-I [Manufacturing 

Processes]”, Media Promoters and Publishers Pvt. Ltd., 10th edition, reprint 2001 

3 
Bawa H S. “Workshop Practice,” McGraw Hill Education, Noida, 2nd edition ,2009 

ISBN-13: 978-0070671195 

4 
Gupta, J. K., Khurmi, “A Textbook of Manufacturing Process” (Workshop Tech.) R S S Chand and 

Co., New Delhi,2020, ISBN:81-219-3092-8 

5 
Singh Rajender, “Introduction to Basic Manufacturing Process and Workshop Technology”, New 

Age International, New Delhi; 2014, ISBN: 978-81-224-3070-7 

References [Mechanical] 

1 
W.A.J. Chapman, “Workshop Technology Volume I”, CBS Publishing & Distributors, Delhi. 

[ISBN-13:9788123904016] 2001 

2 Rao P. N., “Manufacturing Technology”, Vol. I and Vol. II, Tata McGraw Hill House,2017 

3 Gowri P. Hariharan and A. Suresh Babu, “Manufacturing Technology – I” Pearson Education, 2008 

Text Books [Civil] 

1. Gole L. G., “Introduction to Civil Engineering”, Mahu Publisher House, 4th Edition, 2005 

2. Bhavikatti S. S., “Basic Civil Engineering”, New Age Publications, 2010 

  

References [Civil] 
1 Bindra S. P., Arora S. P., “Building Construction”, Dhanpat Rai publication, 5th edition, 2012 

  

Useful Links 

1 https://www.vlab.co.in/broad-area-mechanical-engineering 

2 https://drive.google.com/file/d/1tp5yV2ghp_Slub58S7iKnvvJyoEwQVYq/view 

3 https://www.youtube.com/@workshop.supdtjmdabir5653 

4 https://www.youtube.com/watch?v=gPaBULgRRuM 

5 https://www.youtube.com/watch?v=-f7tTNRH_04 

6 https://www.youtube.com/watch?v=UD3q5R0N8U4 

7 https://www.youtube.com/watch?v=uapzeNwKq4U 

8 https://www.youtube.com/watch?v=jbRgJbIGAwc 

9 https://www.youtube.com/watch?v=TeErxz59Sss 

10 https://www.youtube.com/watch?v=F4SwbJ1euB8 

11 https://www.youtube.com/watch?v=cuv-tP6JHEI 

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

13 https://www.youtube.com/watch?v=xMQOR6Jg3o4 

14 https://www.youtube.com/watch?v=OdrBpPNJMaI 

15 https://www.youtube.com/watch?v=uAIXHqOm0AM 

16 https://www.youtube.com/watch?v=DzCBASUKpF4 

17 https://www.youtube.com/watch?v=TQ_NeHenT9Y 

18 https://www.youtube.com/watch?v=rkp2Uvpop-g 

19 https://www.youtube.com/watch?v=iDJ_sMvXsYs 

20 https://www.youtube.com/watch?v=xZgtyNdGHvs 

 

CO-PO Mapping 

 Programme Outcomes (PO) Mechanical PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1    1            

CO2    1            

CO3     1           

The strength of mapping is to be written as 1,2,3; Where, 1: Low, 2: Medium, 3: High 

 

Assessment  

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing. LA1, LA2 together is treated as In-Semester Evaluation. 

Assessment Based on Conducted by Typical Schedule (for 26-week 

Sem) 

Marks 



LA1 
Lab activities, 

attendance, journal 

Lab Course 

Faculty 

During Week 1 to Week 6 

Marks Submission at the end of 

Week 6 

30 

LA2 
Lab activities, 

attendance, journal 

Lab Course 

Faculty 

During Week 7 to Week 12 

Marks Submission at the end of 

Week 12 

30 

Lab ESE 
Lab activities, 

attendance, journal 

Lab Course 

Faculty 

During Week 15 to Week 18 

Marks Submission at the end of 

Week 18  

40 

Week 1 indicates starting week of a semester. The typical schedule of lab assessments is shown, 

considering a 26-week semester. The actual schedule shall be as per academic calendar. Lab 

activities/Lab performance shall include performing experiments, mini-project, presentations, drawings, 

programming and other suitable activities, as per the nature and requirement of the lab course. The 

experimental lab shall have typically 8-10 experiments. 

 
 


