




























































































25MEL11 
SDG No. 

4, 8, 9, 11, 12 

Course Objectives: 
The main learning objective of this course is to prepare the students to: 

Shree Venkateshwara Hi-Tech Engineering College (Autonomous) 

IDEA LAB 

1. Schematic and PCB layout design of a suitable circuit. 

(Common to B.E./B.Tech all branches) 

2. Fabrication and testing of the Printed Circuit Board (PCB). 

Facilitate the design and fabrication of complete working prototypes through 
integration of embedded hardware and 3D-printed or machined enclosures. 

LIST OF EXPERIMENTS: 

3. Embedded programming using Arduino and/or Raspberry Pi. 
4. Familiarity and use of welding equipment. 

CO1: 

5. Familiarity and use of lathe operations. 

C02: 

Develop hands-on skills in schematic design and PCB layout for custom electronic 
circuits. 

6. Familiarity and use of plumping equipment. 

C03: 

Provide exposure to workshop tools including welding, lathes, and plumping 
equipment for physical prototyping. 

7. 3D Printing practice using Fusion Deposit Modeling (FDM). 

COURSE OUTCOMES: 

C04: 

CO5: 

Enable students to fabricate, assemble, and test PCBs using standard manufacturing 
practices. 
Impart practical knowledge in embedded system programming using Arduino and 
Raspberry Pi platforms. 

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

L T 
0 0 

8. Design and implementation of a capstone project involving embedded hardware, 
software and machined or 3D printed enclosure. 

P 
4 

REFERENCE BOOKS: 

SVHEC-R2025 

C 
2 

Design and simulate electronic circuits and translate them into PCB layouts using industry 
standard tools. 

Write and debug embedded programs using Arduino/Raspberry Pi for real-world 
applications 

TOTAL :60 PERIODS 

Fabricate and test printed circuit boards ensuring reliability and functionality of electronic 
components. 

Operate welding, lathe, and plumping tools to build enclosures and mechanical fixtures for 
prototypes. 
Integrate embedded systems with 3D-printed/machined parts to develop and present a 
functional capstone project. 

1. AICTE's Prescribed Textbook: Workshop/ Manufacturing Practices (with Lab 
Manual), ISBN: 978-9391505332 

2. Make Your Own PCBs with EAGLE: From Schematic Designs to Finished Boards. 
Simon Monk and Duncan Amos. McGraw Hill Education. ISBN-13 : 978-1260019193. 

Chalrman 
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3. 3D Printing & Design, Dr. Sabrie Soloman, ISBN: 978-9386173768, Khanna Book 
Publishing Company, New Delhi. 

4. Programming Arduino: Getting Started with Sketches. 2nd edition. Simon Monk. 
McGraw Hill. ISBN-13:978-1259641633 

5. The Big Book of Maker Skills: Tools & Techniques for Building Great Tech Projects. 
Chris Hackett. Weldon Owen; 2018. ISBN-13: 978-1681884325. 

E-RESOURCES: 

1. https://onlinecourses.nptel.ac.in/noc25_ee163/preview 
2. https:l/onlinecourses-archive.nptel.ac.in/noc18_cs05/course 
3. https://www.autodesk.com/learn/ondemand/collection/fusion-360 
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4, 8, 9, 11 

Course Objectives: 

Shree Venkateshwara Hi-Tech Engincering College (Autonomous) 

The main learning objective of this course is to prepare the students to: 

(Common to B.E. - Civil, CSE, Mech, BME, CSE(CS), 
CSE(AIML) & B.Tech. - BT, IT, PT, AIDS) 

ENGINEERING GRAPHICS 

> Draw and interpret projections of points, lines, and plane surfaces using first angle 
projection method 

CONCEPTS AND CONVENTIONS (Not for Examination) 

> Construct standard plane curves and geometrical shapes used in engineering applications 

>Visualize and draw projections of basic solids and model them using CAD Software 

UNIT-I PLANE CURVES 

Convert pictorial and isometric views into orthographic projections through freehand 
sketching and CAD practice 

Perform sectioning of solids and development of lateral surfaces for practical engineering 
applications using manual and CAD method 

Construction of cycloid- Construction of involutes of square and circle. 
UNIT-II PROJECTION OF POINTS, LINES AND PLANE SURFACE 

L 
3 

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

Basic Geometrical constructions, Curves used in engineering practices: Conics 
Construction of ellipse, parabola and hyperbola by eccentricity method 

UNIT-IV 

UNIT-III PROJECTION OF SOLIDS 

TP 
0 2 

Projection of planes inclined to both the principal planes by rotating object method. 

SURFACES 

Principal Planes - First angle projection - Projection of points - Projection of straight lines 
inclined to both the principal planes by rotating line method. 

cylinders and cones. 

PROJECTION OF SECTION OF SOLIDS AND DEVELOPMENT OF 

Development of lateral surfaces of simple and sectioned solids 

SVHEC-R2025 

C 
4 

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is 
inclined to one of the principal planes and parallel to the other by rotating object method. 
Practical: Projection of prisms, pyramids, cylinder and cone using CAD software. 

UNIT-V ORTHOGRAPHIC PROJECTION 

9 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to 
the one of the principal planes and perpendicular to the other. 

9+10 

9+10 

Practical: Projection of sectioning of above solids and Development of lateral surfaces of 
simple and sectioned solids using CAD software. 

Prisms, pyramids 

9+10 
Orthographic projection- Freehand sketching of multiple views from pictorial views of 
objects. 
Practical: Orthographic projections from given isometric and pictorial views of simple 
objects using CAD software. 

TOTAL :75 PERIODS 

Chafrman 
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CO 

CO1 
C02 
CO3 
C04 
CO5 
Avg 

COURSE OUTCOMES: 
At the end of the course the students will be able to 
C01: 
CO2: 

CO3: 
C04: 

CO5: 

TEXT B0OKS: 

3 

3 

3 

Shree Venkateshwara Hi-Tech Engineering College (Autonomous) 

REFERENCE BOOKS: 

3 

Create standard plane curves and geometrical shapes used in engincering applications 
Produce and interpret projcctions of points, lines, and plane surfaces using the first 
angle projection method 
Generate projections and CAD models of basic engincering solids 

1. KVenugopal, Engineering Drawing and Graphics, Sixth edition, New Age International, 
2013. 

Execute sectional views and surface developments of solids using appropriate manual 
and CAD techniques 

2. Natrajan K.V, "A Text Book of Engineering Graphics", Dhanalakshmi Publishers, 
Chennai, 2018. 

Analyze pictorial and isometric views to generate complete and accurate orthographic 
projections 

1. Basant Agarwal and Agarwal C.M., "Engineering Drawing", McGraw Hill, 2nd Edit ion, 
2019. 

2. Gopalakrishna K.R., "Engineering Drawing" (Vol. 1&Il combined), Subhas Publications, 
Bangalore, 27th Edition, 2017. 

E-RESOURCES: 

3. Luzzader, Warren.J. and Duff, John M., "Fundamentals of Engineering Drawing with an 
introduction to Interactive Computer Graphics for Design and Production, Eastern 
Economy Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

4. Parthasarathy N. S. and Vela Murali, "Engineering Graphics", Oxford University, Press, 
New Delhi, 2015. 

5. Shah M.B., and Rana B.C., "Engineering Drawing", Pearson Education India, 2nd 
Edition, 2009. 

CO's - P0's & PSO's MAPPING 

1. https:/l/archive.nptel.ac.in/courses/112/102/112102304/ 

PO1 PO2 P03 PO4 POS PO6| PO7 PO8 
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2. https://onlinecourses.nptel.ac.in/no c20_me79/preview 
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3. https://www.youtube.com/watch?v=ANEvQyt3PnU 
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COURSE OBJECTIVES: 
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Shree Venkateshwara li-Tech Engineering College (Autonomous) 

> ldentifytheproblemstatementofthecustomers. 
> Understandtheneedsofthe customers. 
> Drawupon,interpret,andweightallthefindings. 

Note: Each activity must use one or two design thinking tools from each phases for assessment. 

> Generateasmanydifferentideasaspossibleandvisualizethem. 

Visionary solution is human-centered problem-solving tool which emphasize on empathy, 
collaboration, co-creation and stakeholder feedback to unlock creativity and innovation, to devices 
feasible and viable, idea/solutions. 

> Developaprototypeofideasandtestthem. 

Activities 
Introduction 

VISIONARY SOLUTION LABORATORY 

(CommontoB.Tech - BT and PT) 

Overview of design 
thinking, Design thinking 
phases and tools. (6 hours) 
Understanding phase 

Define phase 

Learning about the users, 
their needs, problems, and 
experiences. (10 hours) 
Observe phase 
Observe the behavior, problems, 
and needs without 
interference(10 hours) 

Jdeate phase 

Involves analyzing user 
research data and organize 
research fingins. (10 hours) 

(10 hours) 

Generate ideas through the 
phase an review the idea.(10 
hours) 
Prototype&Test Phase 

Importance of protype and 
testing in design thinking -create 
simple and scale down version 
of prototype 

Report Submission 
(4 hours) 

SVHEC-R2025 

LIST OF ACTIVITIES 

Sugesstion tools Name of the tools 

Text book 

Dt 1 - 08 

Dt 09 - 14 

Dt 15- 19 

Dt 20 - 23 

Dt 24 - 30 

1, 
2. 
3. 
4. 
5. 
6. 
7. 

Problem statements 
Design Principles 
Question 5x Why 
Stakeholder Map 
5Wh questions 
Interview for Empathy 
Extreme & Lead User 

8. Emotional Response Cards 
9. Empathy Map 
10. Persona & User Profile 
11. Persona & User Profile 
12. Customer Journey Map 
13. AEI0U 

15. HMW-question 
14. Peers Observing Peers 

16. Storytelling 
17. Context Mapping 

0 0 4 

18. Define Success 

T P 

20. Brainstorming 
19. Critical ltems Diagram 

21. 2x2 Matrix 
22.6-3-5-Methode 

24. Exploration Map 
23. Analogien & Benchmarking 

25. Prototype to Test 
26. Service Blueprint 
27. MVP 
28. Testing Sheet 
29. Feedback-Capture-Grid 
30. Experience Testing 

C 

2 



Case studies: 
Students are required to acquire knowledge of Design Thinking tools and apply these concepts using case 
studies such as 

Environmental Biotechnology (wastewater treatment, bioremediation), Drug Delivery Systems and 
Therapeutic Design , Tissue Engineering and Regenerative Medicine Solutions, Bioprocess Design and 
Optimization (fermentation, downstream processing) , Pharmaceutical Manufacturing and Quality 
Management, , Agricultural Biotechnology (crop improvement, biofertilizers, pest managenment). 
Bioinformatics, Digital Health Solutions, Healthcare and Clinical Workflow Optimization and Biomedical 
Device Design (diagnostic kits, biosensors, point-of-care devices. 

COURSE OUTCOMES: 

C01: 
C02: 

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

C03: 

TOTAL:60 PERIODS 

Gettingcustomerinsightsandappropriateproblemstatement. 
Observethecustomerpainsandgainstohavebetterunderstanding. 
Developapointofviewfromthevariousinsightsgatheredandwriteaproblem 
Statement. 

C04: ldeateanddevelopinnovativesolutiontothecustomerproblem. 
COS: reateaprototypeasasolutionbaseandtestthesame. 
TEXT B0OKS: 
1. TheDesignThinkingPlaybook, MichaelLewrick, PatrickLink,LarryLeifer,Wiley.20 18. 
2. Thinking: AComprehensive Textbook,ShaliniRahul 

Tiwari(Author), RohitRajendraSwarup(Author), FirstEdition, Wiley,2024. 
REFERENCE BOOKS: 

1. Design Thinking for dummies, Chrisian Muller- Roterberg, Willey, 2020. 
2. Design Thinking: A Hands-on Approach, Chandramouli Subramanian, Thiyagarajan Paramasivan. 

Sankaran Venkataramani,Atlantic,2025. 
E-RESOURCES 

1. DT-Tools- https://en.dt-toolbook.com/tools-eng 

CO 

2. https://onlinecourses.swaya m2.ac.in/aic23_ge17/unit?un it=9&lesson=13 
3. https://archive.nptelac.in/co urses/110/106/110106124/ 
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SVHEC – R2025 

25MAT32 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS 
(for B.E. CIVIL, MECH, BME  & B.TECH BIO-TECH, PT ) L T P C 

3 1 0 4 
COURSE OBJECTIVES: 

 To introduce the basic concepts of PDE for solving standard partial differential 
equations. 

 To introduce Fourier series analysis which is central to many applications in 
engineering   apart from its use in solving boundary value problems. 

 To acquaint the student with Fourier series techniques in solving heat flow 
problems used in various situations 

  To acquaint the student with Fourier, transform techniques used in wide variety 
of situations  

 To introduce the effective mathematical tools for the solutions of partial 
differential equations that model several physical processes and to develop Z 
transform techniques for discrete time systems. 
 

UNIT-I PARTIAL DIFFERENTIAL EQUATIONS 9+3 

Formation of partial differential equations –Solutions of standard types of first order 
partial differential equations -  Lagrange’s linear equation  

UNIT-II FOURIER SERIES 9+3 

 Dirichlet’s conditions – General Fourier series – Odd and even functions – Half range 
Fourier sine series  and cosine series -Parseval’s identity – Harmonic analysis. 
 

UNIT-III APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3 

Classification of PDE – Method of separation of variables - Fourier series solutions of 
one- dimensional wave equation – One dimensional equation of heat conduction  

UNIT-IV FOURIER TRANSFORM 9+3 

Statement of Fourier   integral   theorem–   Fourier   transform   pair   –   Fourier   sine   
and cosine transforms – Properties – Transforms of simple functions 

UNIT-V Z - TRANSFORMS AND DIFFERENCE EQUATIONS 9+3 

Z-transforms - Elementary properties – Initial and final value theorems - Inverse Z-
transform using partial fraction and convolution theorem - Formation of difference 
equations – Solution of difference equations using Z – transforms 
 

                                                                                                          TOTAL :  60 PERIODS 
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SVHEC – R2025 

COURSE OUTCOMES: 

Upon successful completion of the course, students should be able to: 

 
CO1: 

Understand how to solve the given standard partial differential equations. 

CO2: Solve differential equations using Fourier series analysis which plays a vital 
role in engineering applications. 
 

CO3: Appreciate the physical significance of Fourier series techniques in solving one 
dimensional heat flow problems and one-dimensional wave equations 
 

CO4: Understand the mathematical principles on transforms and partial differential 
equations would provide them the ability to formulate and solve some of the 
physical problems of engineering 
 

CO5: Use the effective mathematical tools for the solutions of partial differential 
equations by using Z transform techniques for discrete time systems 
 

TEXT BOOKS: 
1.  Grewal B.S.,“Higher Engineering Mathematics",44thEdition, Khanna Publishers, 

New Delhi, 2023. 
2. Kreyszig E, "Advanced Engineering Mathematics ", 10th Edition, John Wiley, 

New Delhi, India, 2023. 
 

REFERENCE BOOKS: 

1. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 10th 
Edition, Laxmi Publications Pvt. Ltd, 2021. 

2. James. Glyn., "Advanced Modern Engineering Mathematics", 5thEdition, 
Pearson Education, New Delhi, 2018. 

3. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill   Education   
Pvt.   Ltd, New Delhi, 2018. 

4. Wylie. R.C. and Barrett. L.C., “Advanced Engineering Mathematics “Tata McGraw 

Hill Education Pvt. Ltd, 6th Edition, New Delhi, 2012 

 E-RESOURCES:  

1. https://onlinecourses.nptel.ac.in/noc24_ma37/preview 

2. https://onlinecourses.nptel.ac.in/noc24_ma20/preview 

CO’s - PO’s MAPPING: 

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

CO1 3 3 1 1 - - - 2 - - 3 
CO2 3 3 1 1 - - - 2 - - 3 
CO3 3 3 1 1 - - - 2 - - 3 
CO4 3 3 1 1 - - - 2 - - 3 
CO5 3 3 1 1 - - - 2 - - 3 

Avg 3 3 1 1 - - - 2 - - 3 
        1 - low, 2 - medium, 3 - high, ‘-' - no correlation 

https://onlinecourses.nptel.ac.in/noc24_ma37/preview
https://onlinecourses.nptel.ac.in/noc24_ma20/preview





































