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Mahatma Education Society’s

Pillai College of Engineering

Vision
Pillai College of Engineering (PCE) will admit, educate and train a diverse population of
students who are academically prepared to benefit from the Institute’s infrastructure and
faculty experience, to become responsible professionals or entrepreneurs in a technical arena.
It will further attract, develop and retain, dedicated, excellent teachers, scholars and
professionals from diverse backgrounds whose work gives them knowledge beyond the
classroom and who are committed to making a significant difference in the lives of their

students and the community.

Mission
To develop professional engineers with respect for the environment and make them
responsible citizens in technological development both from an Indian and global perspective.

This objective is fulfilled through quality education, practical training and interaction with

industries and social organizations.

Dr. K. M. Vasudevan Pillai's Campus, Sector - 16, New Panvel — 410 206
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Department of Automobile Engineering

Vision

To develop an established institution of Automobile Engineering which will become a centre

of quality standardization, research and academics through innovation, high quality teaching,

projects and world class technology.

Mission

To provide quality education and knowledge that is well-grounded (in the fundamental

principles of engineering, which fosters innovation, and prepares students’ for leadership

positions and successful careers in industry, academia or entrepreneurial ventures.

Program Educational Objectives (PEOSs):

Students should develop sound fundamental knowledge in mathematics, science and
automobile engineering.

Students would acquire an ability to function productively as an individual as well as
in a team and are well versed inwusing modern technology and equipment to solve real
world problems.

Students would be provided with opportunities to develop an instinct for innovation
and skills as researchers through industry collaboration, practical training, laboratory
experience, projects.and the various courses offered to them.

Students would inculcate a professional and ethical attitude, good leadership qualities
and. commitment to social responsibilities in their thought process.

Students will be encouraged to understand the importance of lifelong learning,
waorking on contemporary global issues and to become a successful entrepreneur.

Program Outcomes:

Engineering Graduates will be able to:

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

fundamentals, and an engineering specialization to the solution of complex
engineering problems.
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2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

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

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

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

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

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

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

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

12. Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.
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Program Specific Outcomes (PSOs):

1. Student should be able to generate and develop ideas that can result in self-
employment (eg. Start—ups) and create more jobs.

2. Students should be updated with the latest trends in automobile engineering, beyond
curriculum by way of doing internships and research projects.

The Autonomous status of the institute has given an opportunity to design and frame the
curriculum in such a way that it incorporates all the needs and requirements of recent
developments in all fields within the scope of the technical education. This curriculum will
help graduates to attain excellence in their respective field. The curriculum has-a blend of
basic and advanced courses along with provision of imparting practical knowledge to students
through minor and major projects. The syllabus has been approved and passed bythe Board of
Studies.

Outcome based education is implemented in the academics and. every necessary step is
undertaken to attain the requirements. Every course has its objectives and outcomes defined in
the syllabus which are met through continuous assessment and end semester examinations.
Evaluation is done on the basis of Choice Based Credit and/Grading System (CBCGS).
Optional courses are offered at department and institute‘level. Selection of electives from the
same specialization makes the student eligible to attain,a B. Tech. degree with respective
specialization.

Every learner/student will be assessed for each course through (i) an Internal/Continuous
assessment during the semester in the form of either Practical Performance, Presentation,
Demonstration or written examination and (ii) End Semester Examination (ESE), in the form
of either theory or viva voce or practical, as prescribed by the respective Board Studies and
mentioned in the assessment scheme of the course content/syllabus. This system involves the
Continuous Evaluation of students’ progress Semester wise. The number of credits assigned
with a course is based on the number of contact hours of instruction per week for the course.
The credit allocationsis available in the syllabus scheme of each semester.

The performance of a learner in a semester is indicated by a number called Semester Grade
Performance.Index (SGPI). The SGPI is the weighted average of the grade points obtained in
all the courses by the learner during the semester. For example, if a learner passes five courses
(Theory/labs./Projects/ Seminar etc.) in a semester with credits C1, C2, C3, C4 and C5 and
learners grade points in these courses are G1, G2, G3, G4 and G5 respectively, then learners
SGPI is equal to:

CiG1 +Cy6Gy + C3G53 + C4Gy + C5Gs

SGPI =
Ci+Cy+C3+Cy+Cs

The learner’s up to date assessment of the overall performance from the time s/he entered for
the programme is obtained by calculating a number called the Cumulative Grade Performance
Index (CGPI), in a manner similar to the calculation of SGPI. The CGPI therefore considers
all the courses mentioned in the scheme of instructions and examinations, towards the
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minimum requirement of the degree learners have enrolled for. The CGPI at the end of this
semester is calculated as,

C]_Gl + Csz + C3{;3 + ...+ Ci # Gi + ...+ CHGH

CGPI =
Cl+Cz+C3+"'+E[+ ...+c"

The Department of Automobile Engineering offers a B. Tech. programme in Automobile
Engineering. This is an eight-semester course. The complete course is a 162 credit course
which comprises basic sciences and mathematics,core courses,projects, internship,-MOOC
course and elective courses. The elective courses are distributed over 7 specializations. The
specializations are:

Electric Vehicles

Additive Manufacturing

Motor Sports Engineering

Autonomous Vehicles

Transportation

Supply Chain Management and Logistics
Automotive Designing

NoakowdE

The students also have a choice of opting for Institute level specializations. These are

Business and Entrepreneurship
Bioengineering

Engineering Design

Art and Humanities

Applied Science

Life Skills, Repair, Maintenance and Safety

o g ks wbhE

As minimum requirements for the credits to be earned for the B.Tech in Automobile
Engineering program, a student will have to complete a minimum of three
specializations of-which two are to be chosen from the Department list and one has to be
from the Institute level specialization list. In order to complete each specialization, a
minimum of three courses under that specialization has to be completed.

e At least One MOOC course is highly recommended to be completed with
certification in the four years of study.

Department of Automobile Engineering — Syllabus for Undergraduate Programme



The credit requirement for the B.Tech. in Automobile Engineering course is tabulated in

Table 1.

Table 1. Credit Requirement for B.Tech in Automobile Engineering

Category Credits

Humanities and Social Sciences including Management courses 6
Basic Science courses 22
Engineering Science courses including workshop, drawing, basics of 29
electrical/mechanical/computer etc

Professional core courses 66
Professional Elective courses relevant to chosen specialization/branch 18
Open subjects — Electives from other technical and /or emerging subjects 9
Project work, seminar and internship in industry or elsewhere 20
Mandatory Courses - Environmental Sciences, Induction training, Indian| Non
Constitution, Essence of Indian Traditional Knowledge credit
Human Values 2
Total Credits 162
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Program Structure for
Bachelor of Technology in Automobile Engineering

Semester |
Teaching
Scheme : .
Course Course Name Course (Contact Credits Assigned
Code
Component Hours)
Theory [Pract. | Theory|Pract.|Total
AE 101  [Engineering Mathematics | TLP 3 2 3 1 4
AE 102  |Engineering Physics | TL 2 1 2 0.5 |25
AE 103 |Engineering Chemistry | TL 2 1 2 0.5 25
AE 104  |Engineering Mechanics TL 3 2 3 1 4
AE 105 [Basic Elt_actrlcal_and_ TL 3 5 3 1 4
Electronics Engineering
AE 106 |Engineering Workshop L - 3 - 15 | 15
Total 13 11 13 55 (185
Examination Scheme
Theory T
Course erm | Pract.
Course Name Total
Code Internal Assessment| End | Exam | Work| /Oral
Sem | Duration
1 2 |AVG. | Exam | (Hrs)
AE 101 |Engineering 40 | 40 | 40 | 60 2 5 | - |125
Mathematics |
AE 102 |Engineering 30 | 30 | 30 | 45 2 25 | - |100
Physics |
AE 103 |Engineering 30 | 30 | 30 | 45 2 25 | - |100
Chemistry |
AE 104 |Engineering 40 | 40 | 40 | 60 2 25 | 25 | 150
Mechanics
AE 105 |Basic Electrical
and Electronics 40 40 40 60 2 25 25 | 150
Engineering
AE 106 |Engineering
Workshop i i i i i 50 i 50
Total 675

T- Theory, L- Lab, P-Programming, C- Communication
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Program Structure for
Bachelor of Technology in Automobile Engineering

Semester 11
Teaching
Scheme . .
Credits Assigned
Course Course Name Course (Contact J
Code Component Hours)
Theory [Pract. | Theory|Pract.| Total
AE 107 |Engineering Mathematics I1 TLP 3 2 3 1 4
AE 108 |Engineering Physics 1l TL 2 1 2 0.5 2.5
AE 109 [Engineering Chemistry Il TL 2 1 2 0.5 2.5
AE 110 |Engineering Drawing TL 3 2 3 1
AE 111 [Programming with Python LP 0 4 0 2
Professional
AE 112 Communication & Ethics | TLe 1 } 1 1 2
AE 113 |Machine Shop Practice L - 3 - 1.5 1.5
Total 12 13 12 6.5 18.5
Examination Scheme
Theory
Course Course Name
Code Internal End | Exam | Term |Pract/ Total
Assessment | sem | Duration | Work | Oral
1|2 | Avg. Exam| (Hrs.)
AE 107 [Engineering Mathematics Il |40|40| 40 60 2 25 125
AE 108 |[Engineering Physics Il 3030 30 45 2 25 100
AE 109 |Engineering Chemistry 1l 3030 30 45 2 25 100
AE 110 [Engineering Drawing 40140 40 60 3 25 25 | 150
AE 111 |Programming with Python - - - - - 50 25 75
Professional Communication
AE 112 and Ethics | 20(20( 20 30 1 25 75
AE 113 [Machine Shop Practice -] - - - - 50 50
Total 675

T- Theory, L- Lab, P-Programming, C- Communication
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Program Structure for

Bachelor of Technology in Automobile Engineering

10

Semester 111
Teaching
Scheme . .
Ccc:)ggze Course Name Co(?r?ugriin t (Contact Credits Assigned
P Hours)
Theory |Pract. [Theory|Pract.[Total
AE 201 |Production Technology T 3 - 3 - 3
AE 202 | Engineering Mathematics I11* T 3 1 3 1 4
AE 203 | Strength of Materials* TL 3 2 3 1 4
AE 204 | Thermodynamics* T 3 - 3 - 3
AE 205 Englneer_lng Metal_lurgy and TL 3 2 3 1 4
Automotive Materials
AE 206 | Computer Aided Drafting L - 2 = 1 1
CNC and Additive
AE 207 Manufacturing Lab LP . 3 ) Lt
AE 291 | Minor Project | LC - 4 - 2
Total 15 14 15 22
Examination Scheme
Theory
Course Course Name Internal End Exam Term Pract./.l_Otal
Code . Work | Oral
Assessment | Sem | Duration
112 |Avg. | Exam [ (Hrs)
AE 201 | Production Technology, |40(40| 40 60 2 - - 1100
AE 202 | 19"MeNg Mathematics | 15140 40 | 60 2 25 | - |125
AE 203 | Strength of Materials* 40140| 40 60 2 25 25 150
AE 204 | Thermodynamics* 40140| 40 60 2 - - 100
Engineering Metallurgy i
AE 205 and Automotive Materials 401401 40 60 2 25 125
AE 206 Computer Aided Drafting | - | - | - - - 25 50 | 75
CNC and Additive
AE 2y Manufacturing Lab | i i 25 | 25 | 50
AE 291 | Minor Project | 25 (Mid Sem assessment) 25 25 | 75
Total 800

T- Theory, L- Lab, P-Programming, C- Communication
* - Common with B.Tech in Mechanical Engineering
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Program Structure for
Bachelor of Technology in Automobile Engineering
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Semester 1V
Teaching Scheme . i
Course Course Name Course (Contact HOUI’S) CrEdlts ASS'gned
Code Component
Theory | Pract. |Theory|Pract.| Total
AFE 208 Automotl_ve Engines & TL 3 5 3 1 4
Combustion
AE 209 Theory (_)f Machines & TL 3 5 3 1 4
Mechanisms*
AE 210 | Fluid Mechanics & TL 3 9 3 1 4
Machinery*
AE 211 Eler_nents of Machine T 3 i 3 ] 3
Design
Human Values and Social
AE 212 Ethics* T 2 - 2 - 2
AE 213 | Data Science LP - 4 -
AE 292 | Minor Project Il LC - 4 -
Total 14 14 14 7 21
Examination Scheme
Course Theory
Code Course Name Internal End Exam \'}'\;aorm F/’gic;tl Total
Assessment | sem | Duration
1.|2 | Avg. | Exam | (Hrs.)
AE 208 | Automotive Engines 1751 401 49 | 60 2 25 25 | 150
& Combustion
AE 209 | Iheory of Machines | 5 | 46| 45 | 4o 2 25 | 25 |150
& Mechanisms*
AE 210 | Fluid Mechanics & -\ jo 140 | 49 | 60 2 5 | 25 |10
Machinery*
AE 211 | Elements of Machine| j 1461 40 | 60 2 : - | 100
Design
Human Values and
AEB 212 | social Ethics* I i i 50 i 50
AE 213 | Data Science - | - - - - 50 25 75
AE 292 | Minor Project Il 25 (Mid Sem assessment) 25 25 75
Total 750

T- Theory, L- Lab, P-Programming, C- Communication
* - Common with B.Tech in Mechanical Engineering
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Program Structure for
Bachelor of Technology in Automobile Engineering
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Semester V
Teaching
Scheme . i
Course Course (Contact Credits Assigned
Course Name
Code Component Hours)
Theory | Pract. |Theory|Pract.|Total
AE 301 | Finite Element Analysis* TL 3 2 3 1 4
AE 302 | Heat Transfer* TL 3 2 3 1 4
AE 303 | Automotive Systems TL 3 2 3 1 4
Controls Engineering and
AE 304 Model based Systems TLP 3 2 X ! 4
AE 3xx | Department Elective | T 3 4 3 - 3
AE 391 | Minor Project 111 LC - 4 - 2
Total 15 12 15 21
Examination Scheme
Course Theory
u
Code Course Name Internal End Exam \T\fc:;rll Pract./Oral(Total
Assessment | “Sem |Duration
1| 2 |Avg.| Exam | (Hrs)
AE 301 | Finite Element 40 |40 | 40 | 60 2 25 25 | 150
Analysis*
AE 302 | Heat Transfer* 40| 40 | 40 60 2 25 25 150
AE 303 | Automotive Systems. [40| 40 | 40 60 2 25 25 150
Controls Engineering
AE 304 | and Model based 40| 40 | 40 60 2 25 25 150
Systems
AE 3xx | DepartmentElective 1140 | 40 | 40 60 2 - - 100
AE 391 | Minor Project 11 25 (Mid Sem assessment) 25 25 75
Total 775

T- Theory, L- Lab, P-Programming, C- Communication
* - Common with B.Tech in Mechanical Engineering

Group Dep_ar’_cme_nt Course DLOC |
Specialization Code
1 Electric Vehicles AE 305 | Electrical Machines
2 Additive Manufacturing AE 306 | CAD for Additive Manufacturing
3 Motorsports Engineering AE 307 | Material Selection and Manufacturing
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Program Structure for
Bachelor of Technology in Automobile Engineering
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Semester VI
Teaching
Scheme . i
Course Course Name Course (Contact Credits Assigned
Code Component Hours)
Theory | Pract. [Theory|Pract.[Total
AE 308 Autorr_lotlve Body and TLP 3 5 3 1 4
Chassis Systems
AE 309 | Automotive Vibrations TL 3 2 3 1 4
Professional Communication
AE 310 & Ethics || TLC 1 2 1 1 2
AE 3xx | Department Elective 1l T/TL 3 - 3 - 3
AE 3xx | Department Elective I11 T/TL 3 - 3 - 3
IL 3xx | Institute Elective | T 3 - 3 - 3
AE 392 | Major Project | LC - 6 - 3 3
Total 16 12 16 6 22
Examination Scheme
Theory
Course Term |Pract./O
Code Course Name Internal | £nq | Exam wWork | ral | Total
Assessment Sem | Duration
1| 2 |Avg Exam| (Hrs)
AE 308 | Automotive Body 401461 40 | 60 2 25 | 25 | 150
and Chassis Systems
AE 309 |/Automotive 40|40 40 | 60 2 5 | 25 | 150
Vibrations
Professional
AE 310 | Communication & -1 - - - - 50 - 50
Ethics |1
AE 3xx | DEPRTMENtEICIVE 401401 40 | 60 2 i -~ | 100
AE 3xx | DEPATMENtEIECiVe | 491401 40 | 60 2 : - | 100
IL 3xx | Institute Elective I 40140 40 | 60 2 - - 100
AE 392 | Major Project I 25 50 75
Total 725

T- Theory, L- Lab, P-Programming, C- Communication
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For an elective which has a laboratory associated, the examination scheme will have
additional 25 marks of termwork and that would be a continuous evaluation.
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Semester VI
Group | Department Specialization nggze DLOC I
1 Electric Vehicles AE 311 | Power Electronics (TL)
5 AE 312 | Additive Manufacturing in
Additive Manufacturing Biomedical application (T)
3 Motor Sports Engineering AE 313 | Race Car Designing (TL)
AE 314 | Electronics in Race Cars (TL)
Group | Department Specialization ng(;ze DLOC Il
Transportation AE 315 | Fundamentals of Transportation
4 Engineering (T)
AE 316 | Motor Vehicles Acts & Loss
Assessments (T)
Supply Chain Management & | AE 317 | Supply Chain Management (T)
5 | Logistics AE 318 | Production and Operations
Management (T)
Automotive Designing AE 319 | Concept Sketching, Rendering and
6 Modeling (TL)
7 Autonomous Vehicles AE 320 |.Introduction to Self-Driving Cars (T)
: e Course
Group Institute Specialization Code ILOCI
1 Business and IL 360 Entrepreneurship
Entrepreneurship IL361 | IPR and Patenting
2 Bio Engineering IL 362 Introduction to Bioengineering
3 Engineering Design IL 363 Product Design
Art and Humanities IL 364 | Visual Art
4 IL 365 | Journalism, Media and
Communication Studies
5 Applied Science IL 366 Computational Physics
IL 367 Polymers and Polymeric Materials
Life-Skills, Repair, IL 368 [ Vehicle Safety
6 | Maintenance and Safety IL 369 | Maintenance of Electronics

Equipment
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Program Structure for
Bachelor of Technology in Automobile Engineering
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Semester VII
Teaching
Course Name (Contact
Code Component Hours)
Theory | Pract. [Theory|Pract.[Total
AE 401 Hyb_rld and Electric TL 3 9 3 1 4
Vehicles
AE 402 | Vehicle Dynamics TL 3 2 3 1 4
AE 4xx | Department Elective 1V T/TL 3 - 3 - 3
AE 4xx | Department Elective V T/TL 3 - 3 - 3
IL 4xx | Institute Elective Il T 3 - 3 - 3
AE 491 | Major Project 1l LC - 8 - 4 4
Total 15 12 12 6 21
Examination Scheme
Theory
Course
Code | ©ourse Name Internal End | Exam \I\fgm Pract/Oral[Total
Assessment | semy | Duration
Exam Hrs.
1 2 | Avg. ( )
AE 401 [HPridand 00 4 | 40 | 60 2 25 25 | 150
Electric Vehicles
AE 402 |Vehicle 20 | 40 | 40 | 60 2 25 25 | 150
Dynamics
Department
AE 4xx Elective [V 40 | 40 | 40 60 2 - - 100
AE 4xx_|Department 40 | 40 | 40 | 60 2 - - 100
Elective V
IL47x [N EIECIVE | 4o | 40 | 40 | 60 2 : - | 100
AE 491 |Major Project Il - 50 50 100
Total 700

T- Theory, L- Lab, P-Programming, C- Communication

For an elective which has a laboratory associated, the examination scheme will have

additional 25 marks of termwork and that would be a continuous evaluation.
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Semester VII
Group | Department Specialization | Course Code DLOC IV
1 Electric Vehicles AE 403 Automotive Embedded Systems (T)
9 Additive Manufacturing AE 404 Automotive Product Design and
Development (T)
3 Motor Sports Engineering AE 405 Race Car Dynamics (T)
AE 406 Simulation of Racing Cars (TL)
Group | Department Specialization | Course Code DLOCV
4 Transportation AE 407 Spatial Mapping Techniques (T)
AE 408 Mass Transport Systems (T)
Supply Chain Management AE 409 Procurement and Materials
5 & Logistics Management (T)
AE 410 Logistics and Distribution
management (T)
6 Automotive Designing AE 411 Aesthetics and Ergonomics (T)
Autonomous Vehicles AE 412 Image and Video Processing (TL)
7 AE 413 Multi Object Tracking in Self-
Driving Cars (T)
Group Institute Specialization Course Code ILOCII
1 Business and IL 470 E commerce and E business
Entrepreneurship IL 471 Business Analytics
2 Bio Engineering IL 472 Biomedical Instrumentation
3 Engineering Design IL 473 Design for sustainability
4 Art and Humanities IL 474 Political Science
5 Applied Science IL 475 Research Methodology
Life Skills, Repair, IL 476 Maintenance of Mechanical
6 Maintenance and Safety Equipment
IL 477 Cooking and Nutrition
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Program Structure for
Bachelor of Technology in Automobile Engineering
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Semester VIII
Teaching
Scheme . )
Credits Assigned
Cg udrse Course Name c Course ¢ (Contact g
ode omponen Hours)
Theory | Pract. [Theory|Pract.[Total
AE 414 Personal Financial T 9 i 5 i 9
Management
AE 4xx | Department Elective VI T/TL 3 - 3 - 3
IL 4xx | Institute Elective Il T 3 - 3 - 3
AE 492 | Major Project Il LC - 4 - 2 2
AE 493 | Internship* LC - - - 8 8
Total 8 4 8 10 18
Examination Scheme
Theory
Course Course Name I Term | Pract./ Total
Code Interna End’|\ Exam | work | Oral
Assessment Sem" |  Duration
1 2 | Avg. |Exam| (Hrs.)
AE 414 Personal Financial 20 | 20 20 40 5 i i 60
Management
AE 4xx | Department 40 |40 | 40 | 60 2 : - | 100
Elective VI
IL 48x | Institute Elective Ill1| 40 | 40 40 60 2 - - 100
AE 492 | Major Project 111 - - - - - 25 - 25
AE 493 | Internship - - - - - 200 - 200
Total 485

T- Theory, L- Lab, P-Programming, C- Communication
* - Six months internship to be undertaken by the student during the semester
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Semester VI1II

Group Dep_arf[me_nt Course Code DLOC VI
Specialization
4 Transportation AE 415 Refrigeration and Air Conditioning (T)
Supply Chain AE 416 Quality Management (T)
> Management & Logistics
Automotive Designing AE 417 ARVR in Automobiles (TL)
6 AE 418 Visual Communication & Digital
Publishing (TL)
7 Autonomous Vehicles AE 419 Decision making in Self Driving Cars (T)
AE 420 Artificial Neural Networks (TL)
. e Course
Group Institute Specialization Code ILOC I
1 Business and Entrepreneurship IL 480 | Digital Business Management and
Digital Marketing (T)
2 Bio Engineering IL 481 Medical Image Processing (T)
Engineering Design IL 482 | Technologies for Rural
3 Development (T)
4 Art and Humanities IL 483 Economics (T)
5 Applied Science IL 484 “|'GIS and Remote Sensing (T)
6 Life Skills, Repair, IL 485 | Physical Education (T)
Maintenance and Safety IL 486 | Environmental Management (T)
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Semester | i jmjiviv | vi|Vvil [VI| Total
Credits
Credits 18518522 (21 (21|22 | 21 | 18 162
Grand Total of Credits 162
Department Specializations at a glance:
MinimumTwo to be completed (MinimumThree subjects from each.)
Department Specializations
1 2 3 4 5 6 7
Electric Additive MotorSports . ULy ikl Automotive | Autonomous
" " ; : Transportation| Management -~ )
Vehicles Manufacturing | Engineering . Designing Vehicles
and Logistics
Electrical CAD for Material Fundamentals Suoply Chain Concept Introduction to
. Additive Selection and of PPy Sketching, | Self-Driving
Machines . . : Management .
) Manufacturing( | Manufacturing Transpor_tatlon M Render_lng and Cars
T) @) Engineering(T) Modelling (TL) (M
Power AM in Motor Vehicles| Production and | Aesthetics and Image and
. . . Race Car Acts & Loss Operations Ergonomics 9
Electronics Biomedical Designing(T) Assessments | Management (T) Video
(TL) applications(T) gning M (gr) processing (TL)
Automotive Spatial ARVR in S
Automotive | Product Design L Mapping Procurem(_ant Automobiles Multi QbJG?Ct
Electronics in ! and Materials Tracking in
Embedded and Techniques (T) (TL) .5
Race cars (TL) Management self-driving
Systems (T) Development
(M cars(T)
(M)
Mass Transport| Logistics and Visual Decision
Race Car Systems (T) Distribution |Communication| making in Self
Dynamics(T) management & Digital Driving Cars
(M Publishing (TL) (T)
Refrigeration . I
Simulation of and Air Quality Artificial
Racing Cars (TL)| Conditioning Management Neural
(T) (M Networks (TL)
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Institute Specializations at a glance:
MinimumOne to be completed (MinimumTwo subjects from each.)

20

Institute Specializations

1 2 3 4 5 6
Life Skills,
Business and . . . Engineering Art and . . Repair,
Entrepreneurship 20 STl Design Humanities AP S Maintenance and
Safety
Entrepreneurship In'trodu'c '[IOH-'[O ProQuct Visual Art Computatlonal Vehicle Safety
Bioengineering | Design Physics
Journalism .
. . . . ’ Polymers and Maintenance of
. Biomedical Design for Media and y . .
IPR and Patenting . . N Palymeric Electronics
Instrumentation | sustainability Communication ) .
. Materials Equipment
studies
e- Commerce and | Medical Image Technologies Political Research Mamten_a nce of
e-Business Processin for Rural Science Methodolo Mechanical
g Development g9y Equipment
. . . I Rem ki
Business analytics Economics GIS gnd emote | Coo _|_n gand
Sensing Nutrition
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Course Code Course Name Credits

AE 101 Engineering Mathematics | 3+1

Course Objectives: The course is aimed

1.

no

To develop the basic Mathematical skills of engineering students that are imperative
for effective understanding of complex numbers and acquaint students with the
hyperbolic, logarithmic functions in engineering subjects.

To understand the regression analysis and interpolation methods.

To understand differentiation and expansions of functions. which will serve as basic
tools for specialized studies in many fields of engineering and technology.

To learn the partial differentiation techniques and its applications used in engineering
problems.

To learn the applications of Matrices and eigenvalues and eigenvectors useful in
engineering.

To provide hands on experience using SCILAB software to handle Mathematical
modelling.

Course Outcomes: On successful completion of course learner/student will be able to

1.

wn

Apply the basic concept of complex numbers, Hyperbalic and logarithmic functions
used to solve problems in engineering.

Apply the concept of regression and interpolation.in engineering problems.

Apply the concept of expansion of functions and successive differentiation.

Use the basic concepts of partial differentiation in finding the Maxima and Minima
required in engineering problems.

Use the concept of matrices in solving the system of equations and eigen values in
many areas of research.

Apply the concept of numerical Methods for solving the engineering problems with
the help of SCILAB software.

Theory Syllabus:

Module Details Hours

1

Complex Numbers 6

Pre-requisite: Review of Complex Numbers- Algebra of Complex

Number, Cartesian, polar and exponential form of complex number. De

Moivre's Theorem.

L.1. Applications of De Moivre’s Theorem.

1.2. Powers and Roots of complex number.

1.3 Introduction to Hyperbolic and Inverse Hyperbolic functions and
simple examples.

1.4 Logarithmic functions, Separation of real and Imaginary parts of
Logarithmic Functions
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2 Regression Analysis and Correlation 6

2.1 Interpolation: - Lagrange’s Linear and Quadratic

2.2 Linear Regression, Lines of regression

2.3 Fitting a Regression Line: Method of least squares.

2.4 Karl Pearson’s Coefficient of correlation (r) and related concepts,
Spearman’s Rank correlation coefficient (R) (Repeated & non
repeated ranks problems).

3 Successive Differentiation, Expansion of Function 4

3.1 Successive differentiation: nth derivative of standard functions

3.2 Taylor’s Theorem (Statement only) and Taylor’s series, Maclaurin’s
series (Statement only). Expansion ofe” (x), sin(x), cos(x), tan(x),
sinh(x), cosh(x), tanh(x), log(1+x), sin—1(x), cos—1 (x), tan—1 (x):

4 Partial Differentiation and Applications of Partial Differentiation 9

4.1 Partial Differentiation: Function of several variables, Partial
derivatives of first and higher order. Differentiation of'composite
function.

4.2 Euler’s Theorem on Homogeneous functions with two independent
variables (without proof). Deductions from Euler’s Theorem.

4.3 Maxima and Minima of a function of two independent variables,
Lagrange’s method of undetermined multipliers with one constraint.
Jacobian of two independent variables.

5 Matrices 9

Pre-requisite: Inverse of a matrix, addition, multiplication and

transpose of a matrix, Elementary row and column transformation

5.1. Symmetric, Skew- Symmetric, Hermitian, Skew Hermitian,
Unitary, Orthogonal Matrices and properties of Matrices (Without
Proof).

5.2 Rank of a Matrixusing Echelon forms, reduction to normal form
and PAQ form:

5.3. System of homogeneous and non —-homogeneous equations, their
consistency and solutions.

5.4Eigenwvalues and Eigen vectors of Matrices.

6 Numerical Methods 6

6.1, Solution of system of linear algebraic equations: (1) Gauss
Elimination, (2) Gauss Jacobi Iteration Method (3) Gauss Seidel
Iteration Method,

6.2 Solutions of Transcendental equations: (1) Bisection method
(2) Secant Method (3) Newton Raphson

Theory Assessment:
Internal Assessment Test:
Assessment consists of two class tests of 40 marks each. The first class test is to be conducted
when approx. 40% syllabus is completed and the second class test when an additional 35%
syllabus is completed. Duration of each test shall be 90 minutes.
End Semester Theory Examination:

1. Question paper will comprise of total 05 questions, each carrying 20 marks.

2. Total 03 questions need to be solved.
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Question No. 01 will be compulsory and based on the entire syllabus wherein 4 sub-
questions of 5 marks each will be asked.

Lab Assessment:
Term Work:
General Instructions:

1.

2.

Batch wise practicals are to be conducted. The number of students per batch should be
as per norms.

2. Students must be encouraged to write SCILAB Programs in the laboratory. Each
Student has to perform at least 4 SCILAB practicals and at least 6 assignments on the
entire syllabus.

SCILAB practicals will be based on (i) Gauss Elimination(ii) Gauss Seidel Iteration
method (iii) Gauss Jacobi Iteration Method (iv) Bisection method (v) Secant Method
(vi) Newton Raphson (vii) Matrices (viii) Maxima and Minima. (At least four).

The distribution of Term Work marks will be as follows —

1. Attendance (Theory, Practicals) : 05 marks

2. Assignments on entire syllabus : 10 marks

3. SCILAB Practicals : 10 marks

4. Remaining questions will be randomly selected from all the madules.

5. Weightage of each module will be proportional to-number of respective
lecture mentioned in the syllabus.

Books/References:

1. Higher Engineering Mathematics, Dr. B. S. Grewal, Khanna Publication

2. Advanced Engineering Mathematics, Erwin'Kreyszig, Wiley Eastern Limited, 9thEd.

3. Advanced Engineering Mathematics, R. K. Jain and S. R. K. lyengar, Narosa
publication,

4. Matrices, Shanti Narayan, S. Chand publication.

5. Applied Numerical Methods with MATLAB for Engineers and Scientists by Steven

Chapra, McGraw Hill.

Back to Scheme
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Course Code Course Name Credits

AE102 Engineering Physics | 2+0.5

Course Objectives:
1. To impart knowledge of basic concepts in applied physics and founding principles of
technology.
2. To provide the knowledge and methodology necessary for solving problems in the
field of engineering.
3. To develop scientific temperament for scientific observations, recording, and inference
drawing essential for technology studies.

Course Outcomes:Upon successful completion of this course, the learner will be-able to

1. Explain the functioning of lasers and their various applications.
2. Able to explain the working principle of optical fibres and their applications especially
in the field of communication.
3. Explain the limits of Classical Physics and apply the fundamentals of quantum
mechanics to study the one dimensional motion of microscopic particles.

Apply the knowledge of superconductivity to SQUID and Magnetic levitation.

5. Apply the reasons for Acoustic defects and use this in the proper design of a
Hall/Auditorium and use the knowledge of Piezoelectric and Magnetostriction effect
for production of ultrasonic waves and its application in various fields.

6. Apply the knowledge of coordinate systems and vector calculus to various situations.
Also, the learner will be able to study further-as the base is set in this topic.

e

Theory Syllabus:

Module Details Hours.

1. Lasers:Laser spontaneous emission and stimulated emission; 4
metastable state, population inversion, types of pumping, resonant
cavity, Einstein's equations; Helium Neon laser; Nd:YAG laser;
Semiconductor laser,

Applications of laser- Holography (construction and reconstruction
of /holograms) and industrial applications (cutting, welding etc),
Applications in the medical field; LIDAR (Light Detection and
Ranging)

2. Optical Fibres: 4
Working Principle and structure, Numerical Aperture for step
index fibre; critical angle; angle of acceptance; VV number; number
of modes of propagation; types of optical fibres;

Applications: Fibre optic communication system; sensors
(Pressure, temperature, smoke, water level), applications in the
medical field.

3. Quantum Mechanics: 6
De Broglie hypothesis of matter waves; properties of matter
waves; wave packet, phase velocity and group velocity; Wave
function; Physical interpretation of wave function; Heisenberg
uncertainty  principle; nonexistence  of  electron in
nucleus;Schrodinger’s time dependent wave equation; time
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independent wave equation; Free electron, Particle trapped in one
dimensional infinite potential well, Quantum Computing.

4. Superconductivity:Critical temperature, critical magnetic field, 3
Meissner’seffect, Type I and Type II and high Tc superconductors;
BCS Theory (concept of Cooper pair); Josephson effect
Applications of superconductors- SQUID, MAGLEV

5. Ultrasonics and Acoustics: 4
Ultrasonic  Wave generation; Magnetostriction  Oscillator;
Piezoelectric  Oscillator; Applications of ultrasonic: Echo
sounding; NDT; ultrasonic cleaning(cavitation); ultrasonicsensors;
Industrial applications of ultrasonic (soldering, welding, cutting,
drilling) Conditions of good acoustics; Reflection of sound
(reverberation and echo); absorption of sound; absorption
coefficient; Sabine’s formula; Acoustic Design of a hall; Common
Acoustical defects and acoustic materials

6. Vector Calculus:Scalar and vector fields, Cartesian, polar, 4
Cylindrical and Spherical Coordinate system, gradient, curl and
divergence in Cartesian coordinate system, Central ‘force; line
integral, work energy theorem, surface integral, volume integral,
divergence theorem, Continuity Equation, | Stoke’s theorem,
Maxwell’s Equations.

Suggested Experiments: (Any five)
1. Determination of number of lines on the grating surface using LASER Source.
Determination of Numerical Apertureof an optical fibre.
Determination of wavelength using Diffraction grating. (Laser source)
Study of Ultrasonic Distance Meter.
Determination of angular divergence of laser beam.
Determination of absorption coefficient of sound of given material.
To measure the thickness-of fine wire and grating element of the given grating with
help of Laser source

Nogakown

Theory Assessment
Internal Assessment Test
Assessment consists of two class tests of 30 marks each. The first class test is to be conducted
when approx. 40% syllabus is completed and the second class test when an additional 35%
syllabus is'completed. Duration of each test shall be one hour.
End Semester Examination
In question.paper weightage of each module will be proportional to number of respective
lecture hours as mentioned in the syllabus.
1." Question paper will comprise of 3 questions, each carrying 15 marks.
2. Question number 1 will be compulsory and based on maximum contents of the
syllabus
3. Remaining questions will be mixed in nature (for example, if Q.2 has part (a) from
module 3 then part (b) will be from other than module 3)
4. Total three questions need to be solved.
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Lab Assessment:

Term work:

Term Work shall consist of Minimum five experiments.
The distribution of marks for term work shall be as follows:

e Laboratory work (Experiments and Journal) : 10 marks
e Project Groupwise or Topic Presentation  : 10 marks
e Attendance (Theory and Practical) : 05 marks

The final certification and acceptance of TW ensures the satisfactory performance of
laboratory work and Minimum passing in the TW.

Books/References:
1. A text book of Engineering Physics-Avadhanulu & Kshirsagar, S. Chand
A textbook of Optics - N. Subramanyam and Brijlal, S.Chand
Fundamentals of optics by Jenkins and White, McGrawHill
Modern Engineering Physics — Vasudeva, S.Chand
Concepts of Modern Physics- ArtherBeiser, Tata McGraw Hill
A TextBook of Engineering Physics, S. O. Pillai, New Age International Publishers.
Optics - Ajay Ghatak, Tata McGraw Hill8. Introduction-to Electrodynamics- D. J.
Griffiths, Pearson publication
8. Physics for Engineers, M.R. Srinivasan, New Age International Publishers.

Noakown

Back to Scheme
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Course Code Course Name Credits

AE103 Engineering Chemistry | 2+0.5

Course Objectives:

1. To impart a scientific approach and to familiarize the applications of chemistry in the
field of engineering.

2. The student with the knowledge of the basic chemistry will understand and explain
scientifically the various problems related to chemistry in the industry/engineering
field.

3. To develop abilities and skills that are relevant to the study and practice of chemistry.

Course Outcomes: On successful completion of course learner/student will be able to

1. To understand and analyse the combustion mechanisms of various fuels and be able
to characterize the fuels for practical purposes.

2. To determine the quality of the lubricants and be able to suggest Aubricants for
different industrial applications.

3. To become familiarized with corrosion types and the environmental factors affecting
corrosion and to suggest the method of corrosion protection

4. To analyse the quality of water and will be able to suggest methods to improve water
quality.

5. To apply phase rule to one and two component systems and understand the
importance of phase diagrams in material science and engineering.

6. To acquire knowledge about the alloys and the determination of composition of the
alloys.

Theory Syllabus:

Module Details Hours.

1 Fuels and Combustion 6
Pre-requisite: Whatare fuels, Types of fuels, Characteristics of fuels.

1.1. Calorific~value of a fuel - HCV and LCV, Theoretical
determination “of calorific value of fuel by Dulong’s formula,
Numerical problems

1.2 Solid . fuels: Coal, Analysis of coal - Proximate and Ultimate
analysis, Numerical problems

Liquid-fuels: Composition and refining, Knocking, Octane number