29052023/V10 Scheme for EEE/ECE/ETC/EIE/BM/ML/IO

Visvesvaraya Technological University, Belagavi
SchemeofTeaching andExaminations-2022
Outcome-Based Education(OBE)andChoiceBasedCreditSystem(CBCS)
(Effectivefromtheacademicyear 2022-23)

ISemester(Electrical & Electronics EngineeringStream) (For Physics Group)
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1 *ASC(IC) BMATE101 | Mathematics-I for EEE Streams Maths 2 2 2 0 03 50 50 100 | 04
2 #ASC(IC) BPHYE102 Applied Physics for EEE Stream PHY 2 2 2 0 03 50 50 100 | 04
BEEE103 i i i
# Elementsof Electrical Engineering > | > | 0 | 0
3 ESC OR EEE/ECE/TCE OR 03 50 50 100 | o3
BBEE103 ## Basic Electronicsfor EEE stream 3 0 0 0
4 ESC-1 | BESCK104x | Engineering Science Course-I ReSpe]gt;;f Engg | 3 0 o | o| 03 | 50 | 50 [100]| 03
ETC-I BETCK105x | Emerging Technology Course-I 3 0 0 0 03
5 OR Any Dept 50 50 100 | 03
PLC-I BPLCK105x | Programming Language Course-I 2 0 2 0 03
BENGK106 | Communicative English
6 AEC OR Humanities 1 0 0 0 01 50 50 100 | 01
BPWSK106 | Professional Writing Skills in English
BKSKK107/ | Samskrutika Kannada/ Balake 1 0 0 0
BKBKK107 Kannada
7 HSMC OR Humanities 01 50 50 100 | 01
BICOK107 Indian Constitution 1 0 0 0
BIDTK158 | Innovation and Design Thinking 1 0 0 0 01
8 | AEC/SDC OR Any 50 | 50 | 100| o1
Dept
BSFHK158 | Scientific Foundations of Health 1 0 0 0 01
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TOTAL 400 | 400 800 | 20

# Electrical & Electronics Engineering Students have to study BEEE103- Element of Electrical Engineering compulsorily
## Where as Electronics and allied stream students have to study BBEE103 Basic Electronics compulsorily

SDA-SKkill Development Activities, TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC-
Emerging Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and Management Course, SDC- Skill Development Course,
CIE-Continuous Internal Evaluation, SEE- Semester End Examination, IC - Integrated Course (Theory Course Integrated with Practical Course)

Credit Definition: 04-Credits courses are to be designed for 50 hours of Teaching-Learning Session
1-hour Lecture (L) per week=1Credit 04-Credits (IC) are to be designed for 40 hours’ theory and 12-14 hours of practical
2-hoursTutorial(T) per week=1Credit sessions
2-hours Practical / Drawing (P) per week=1Credit 03-Credits courses are to be designed for 40 hours of Teaching-Learning Session
2-hous Skill Development Actives (SDA) per week = 1 Credit 02- Credits courses are to be designed for 25 hours of Teaching-Learning Session

01-Credit courses are to be designed for 12-15 hours of Teaching-Learning sessions

Student’s Induction Program: Motivating (Inspiring) Activities under the Induction program - The main aim of the induction program is to
provide newly admitted students a broad understanding of society, relationships, and values. Along with the knowledge and skill of his/her study,
students’ character needs to be nurtured as an essential quality by which he/she would understand and fulfill the responsibility as an engineer.
The following activities are to be covered in 21 days. Physical Activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules,
Lectures by Eminent People, Visits to Local areas, Familiarization with Department/Branch and Innovation, etc. For details, refer the ANNEXURE-
[ of Induction Programs notification of the University published at the beginning of the 1st semester.

AICTE Activity Points to be earned by students admitted to BE/ B.Tech., / B. Plan day college program (For more details refer to Chapter 6,
AICTE Activity Point Program, Model Internship Guidelines): Over and above the academic grades, every regular student admitted to the 4 years
Degree program and every student entering 4 years Degree programs through lateral entry, shall earn 100 and 75 Activity Points respectively for
the award of degree through AICTE Activity Point Program. Students transferred from other Universities to the fifth semester are required to
earn 50 Activity Points from the year of entry to VTU. The Activity Points earned shall be reflected on the student’s eighth semester Grade Card.
The activities can be spread over the years, any time during the semester weekends, and holidays, as per the liking and convenience of the
student from the year of entry to the program. However, the minimum hours requirement should be fulfilled. Activity Points (non-credit) do not
affect SGPA/CGPA and shall not be considered for vertical progression. In case students fail to earn the prescribed activity Points, an Eighth
Semester Grade Card shall be issued only after earning the required activity points. Students shall be admitted for the award of the degree only
after the release of the Eighth semester Grade Card.

*. BMATE101Shall have the 03 hours of theory examination(SEE), however, practical sessions question shall be included in the theory question papers. ** The
mathematics subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different
faculty members.

#- BPHYE102SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination.

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature the of course required experimental learning syllabus
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shall be designed as an Integrated course (L:T:P:S= 2:0:2:0 ),. All 01 Credit- courses shall have the SEE of 01 hours duration and the pattern of the question

paper shall be MCQ
(ESC-I) Engineering Science Courses-I (ETC-1) Emerging Technology Courses-I

Code Title L|T|P| Code Title L|T|P

BESCK104A | Introduction to Civil Engineering 3|10 |0 | BETCK105A | Smart Materials and Systems 31010

BESCK104B | Introduction to Electrical Engineering 310 |0 | BETCK105B | Green Buildings 31010

BESCK104C | Introduction to Electronics 310 |0 | BETCK105C | Introduction to Nano Technology 3/0(0

Communication

BESCK104D | Introduction to Mechanical Engineering 310 |0 | BETCK105D | Introduction to Sustainable Engineering 31010

BESCK104E | Introduction to C Programming 210 |2 | BETCK105E | Renewable Energy Sources 3010
BETCK105F | Waste Management 3/0]0
BETCK105G | Emerging Applications of Biosensors 31010
BETCK105H | Introduction to Internet of Things (I0T) 31010
BETCK105I1 | Introduction to Cyber Security 3010
BETCK105] | Introduction to Embedded System 31010

(PLC-I) Programming Language Courses-I

Code Title L|T|P

BPLCK105A | Introduction to Web Programming 21012

BPLCK105B | Introduction to Python Programming 2102

BPLCK105C | Basics of JAVA programming 2102

BPLCK105D | Introduction to C++ Programming 21012

The course BESCK104E, Introduction to C Programming, and all courses under PLC and ETC groupscan be taught by faculty of ANY
DEPARTMENT

e The student has to select one course from the ESC-I group.

e EEE Students shall opt for any one of the courses from the ESC-I group except, BESCK104B-Introduction to Electrical Engineering
and ECE/ETC/BM/ML students shall opt any one of the courses from ESC-I1 except BESCK104C Introduction to Electronics
Engineering

e The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester

e The students must select one course from either ETC-I or PLC-I group.

e I[f students study the subject from ETC-I in 1st semester he/she has to select the course from PLC-II in the 2nd semester and vice-versa
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Visvesvaraya Technological University, Belagavi

SchemeofTeaching and Examinations-2022

Outcome-Based Education(OBE)andChoiceBasedCreditSystem(CBCS)
(Effectivefromtheacademicyear 2022-23)

IISemester (Electrical & Electronics EngineeringStream)

(For the students who attended 15t semester under Physics Group)
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1 *ASC(IC) BMATE201 | Mathematics-II for EESI Maths 2 2 2 0 03 50 50 100 04
2 #ASC(1C) BCHEE202 | Chemistry for EES Chemistry 2 2 2 0 03 50 50 100 04
. . ) . Civil/Mech
BCEDK203 - 50 50 100
3 ESC Computer-Aided Engineering Drawing Fngg dept 2 0 2 0 03 03
4 ESC-1I BESCK204x | Engineering Science Course-II Respective 3 0 0 0o | 03 50 | 50 | 100 | g3
Engg Dept
PLC-1I BPLCK205x | Programming Language Course-II 2 0 2 0 03
5 OR Any Dept 50 50 100 03
ETC-1I BETCK205x | Emerging Technology Course-II 03 0 0 0 03
BPWKS206 | Professional Writing Skills in English
6 AEC OR Humanities 1 0 0 0 01 50 50 100 01
BENGK206 | Communicative English
BICOK207 Indian Constitution
7 HSMS OR Humanities 1 0| o 0| o1 | 50 | 50 | 100 | o1
BKSKK207/ .
BKBKK207 Samskrutika Kannada/ Balake Kannada
BSFHK258 | Scientific Foundations of Health 1 0 0 0 01
8 HSMS OR Any 50 | 50 | 100 | o1
Dept.
BIDTK258 | Innovation and Design Thinking 1 0 0 0 01
TOTAL 400 400 800 | 20




29052023/V10 Scheme for EEE/ECE/ETC/EIE/BM/ML/IO

SDA-Skill Development Activities, TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC- Emerging
Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and Management Course, SDC- Skill Development Course, CIE -Continuous Internal
Evaluation, SEE- Semester End Examination, IC - Integrated Course (Theory Course Integrated with Practical Course)

*- BMATE201Shall have the 03 hours of theory examination(SEE), however, practical sessions question shall be included in the theory question papers. ** The mathematics
subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different faculty members.

#- BCHEE202- SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature the of course required practical learning, syllabus shall be
designed as an Integrated course (L:T:P:S=2:0:2:0)

All 01 Credit- courses shall have the SEE of 01 hours duration and the pattern of the question paper shall be MCQ

(ESC-II) Engineering Science Courses-II (ETC-II) Emerging Technology Courses-II

Code Title L|T|P|Code Title L|T|P

BESCK201A | Introduction to Civil Engineering 310 |0 | BETCK205A | Smart materials and Systems 3/0]0

BESCK202B | Introduction to Electrical Engineering 310 |0 | BETCK205B | Green Buildings 31010

BESCK203C | Introduction to Electronics 310 |0 | BETCK205C | Introduction to Nano Technology 31010

Communication

BESCK204D | Introduction to Mechanical Engineering 310 |0 | BETCK205D | Introduction to Sustainable Engineering 3/0]0

BESCK205E | Introduction to C Programming 210 |2 | BETCK205E | Renewable Energy Sources 3/0]0
BETCK205F | Waste Management 31010
BETCK205G | Emerging Applications of Biosensors 3010
BETCK205H | Introduction to Internet of Things(IoT) 31010
BETCK205I | Introduction to Cyber Security 31010
BETCK205] | Introduction to Embedded System 31010

(PLC-II) Programming Language Courses-II

Code Title L|T|P

BPLCK205A | Introduction to Web Programming 21012

BPLCK205B | Introduction to Python Programming 21012

BPLCK205C | Basics of JAVA programming 2102

BPLCK205D | Introduction to C++ Programming 21012

The course BESCK205E, Introduction to C Programming, and all courses under PLC and ETC groups can be taught by faculty of ANY

DEPARTMENT
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e  The student has to select one course from the ESC-II group.
e  EEE Students shall opt for any one of the courses from the ESC-I group except, BESCK202-Introduction to Electrical Engineering and ECE/ETC/BM/ML
students shall opt any one of the courses from ESC-1 except BESCK203Introduction to Electronics Engineering

e  The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester
e  The students must select one course from either ETC-II or PLC-II group.

® Ifstudents study the subject from ETC-I in 1st semester he/she has to select the course from PLC-II in the 2nd semester and vice-versa
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Visvesvaraya Technological University, Belagavi
SchemeofTeaching and Examinations-2022
Outcome-Based Education(OBE)andChoiceBasedCreditSystem(CBCS)
(Effectivefromtheacademicyear 2022-23)

ISemester (Electrical & Electronics Engineering Stream) (For Chemistry Group)
TeachingHours/Week E -
Xamination
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1 *ASC(IC) BMATE101 | Mathematics-I for EES Maths 2 2 2 0 03 50 50 100 04
2 #ASC(1C) BCHEE102 | Chemistry for EES Chemistry 2 2 2 0 03 50 50 100 04
3 ESC BCEDK103 | Computer-Aided Engineering Drawing Mechanical 2 0 2 0 03 50 50 100 03
4 ESC-1 BESCK104x | Engineering Science Course-I Respective 3 0 0 0 03 50 50 100 | o3
Engg Dept
ETC-I BETCK105x | Emerging Technology Course-I 3 0 0 0 03
5 OR Any Dept 50 50 100 | 3
PLC-1 BPLCK105x | Programming Language Course-I 2 0 2 0 03
BPWSK106 | Professional Writing Skills in English
6 AEC OR Humanities 1 0 0 0 01 50 50 100 01
BENGK106 | Communicative English
BICOK107 | Indian Constitution
7 HSMS OR Humanities 1 0 0 0o | o1 50 50 | 100 | 01
BKSKK107 .
BKBKK107/ Samskrutika Kannada/ Balake Kannada
BSFHK158 | Scientific Foundations of Health 1 0 0 0 01
8 HSMS OR Any 50 | 50 | 100 | 01
Dept.
BIDTK158 | Innovation and Design Thinking 1 0 0 0 01
TOTAL 400 400 800 | 20
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SDA-Skill Development Activities, TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC- Emerging
Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and Management Course, SDC- Skill Development Course, CIE -Continuous Internal
Evaluation, SEE- Semester End Examination, IC - Integrated Course (Theory Course Integrated with Practical Course)

*- BMATE101Shall have the 03 hours of theory examination (SEE), however, practical sessions question shall be included in the theory question papers. ** The
mathematics subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different faculty
members.

#- BCHEE102- SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature the of course required practical learning syllabus shall be
designed as an Integrated course (L:T:P:S= 2:0:2:0 ) All 01 Credit- courses shall have the SEE of 01 hours duration and the pattern of the question paper shall be MCQ

Credit Definition: 04-Credits courses are to be designed for 50 hours of Teaching-Learning Session
1-hour Lecture (L) per week=1Credit 04-Credits (IC) are to be designed for 40 hours’ theory and 12-14 hours of practical sessions
2-hoursTutorial(T) per week=1Credit 03-Credits courses are to be designed for 40 hours of Teaching-Learning Session
2-hours Practical / Drawing (P) per week=1Credit 02- Credits courses are to be designed for 25 hours of Teaching-Learning Session
2-hous Skill Development Actives (SDA) per week = 1 Credit 01-Credit courses are to be designed for 12-15 hours of Teaching-Learning sessions

Student’s Induction Program: Motivating (Inspiring) Activities under the Induction program - The main aim of the induction program is to provide newly
admitted students a broad understanding of society, relationships, and values. Along with the knowledge and skill of his/her study, students’ character
needs to be nurtured as an essential quality by which he/she would understand and fulfill the responsibility as an engineer. The following activities are to
be covered in 21 days. Physical Activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to Local
areas, Familiarization with Department/Branch and Innovation, etc. For details, refer the ANNEXURE-I of Induction Programs notification of the University
published at the beginning of the 1st semester.

AICTE Activity Points to be earned by students admitted to BE/ B.Tech., / B. Plan day college program (For more details refer to Chapter 6, AICTE Activity
Point Program, Model Internship Guidelines): Over and above the academic grades, every regular student admitted to the 4 years Degree program and
every student entering 4 years Degree programs through lateral entry, shall earn 100 and 75 Activity Points respectively for the award of degree through
AICTE Activity Point Program. Students transferred from other Universities to the fifth semester are required to earn 50 Activity Points from the year of
entry to VTU. The Activity Points earned shall be reflected on the student’s eighth semester Grade Card. The activities can be spread over the years, any time
during the semester weekends, and holidays, as per the liking and convenience of the student from the year of entry to the program. However, the minimum
hours’ requirement should be fulfilled. Activity Points (non-credit) do not affect SGPA/CGPA and shall not be considered for vertical progression. In case
students fail to earn the prescribed activity Points, an Eighth Semester Grade Card shall be issued only after earning the required activity points. Students
shall be admitted for the award of the degree only after the release of the Eighth semester Grade Card.
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(ESC-I) Engineering Science Courses-I (ETC-1) Emerging Technology Courses-I
Code Title L|T|P]| Code Title L|T|P
BESCK104A | Introduction to Civil Engineering 3|10 |0 | BETCK105A | Smart Materials and Systems 31010
BESCK104B | Introduction to Electrical Engineering 310 |0 | BETCK105B | Green Buildings 31010
BESCK104C | Introduction to Electronics 310 |0 | BETCK105C | Introduction to Nano Technology 31010
Communication
BESCK104D | Introduction to Mechanical Engineering 3|10 |0 | BETCK105D | Introduction to Sustainable Engineering 31010
BESCK104E | Introduction toC Programming 2|10 | 2 | BETCK105E | Renewable Energy Sources 31010
BETCK105F | Waste Management 3/01]0
BETCK105G | Emerging Applications of Biosensors 31010
BETCK105H | Introduction to Internet of Things (10T) 31010
BETCK105I1 | Introduction to Cyber Security 3010
BETCK105] | Introduction to Embedded System 3010
(PLC-I) Programming Language Courses-I
Code Title L|T|P
BPLCK105A | Introduction to Web Programming 21012
BPLCK105B | Introduction to Python Programming 2102
BPLCK105C | Basics of JAVA programming 2102
BPLCK105D | Introduction to C++ Programming 21012

The course BESCK104EIntroduction to C Programming, and all courses under PLC and ETC groupscan be taught by faculty of ANY

DEPARTMENT

e The student has to select one course from the ESC-I group.

o EEE Students shall opt for any one of the courses from the ESC-I group except, BESCK104B-Introduction to Electrical Engineering
and ECE/ETC/BM/ML students shall opt any one of the courses from ESC-I except BESCK104C Introduction to Electronics
Engineering

o The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester

e The students must select one course from either ETC-I or PLC-I group.

o If students study the subject from ETC-I in 1st semester he/she has to select the course from PLC-II in the 2nd semester and vice-versa
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Visvesvaraya Technological University, Belagavi
SchemeofTeaching and Examinations-2022
Outcome-Based Education(OBE)andChoiceBasedCreditSystem(CBCS)

(Effectivefromtheacademicyear 2022-23)

II Semester (Electrical & Electronics Engineering Stream)

(For students who attended 1st semester under Chemistry Group)

TeachingHours/Week

Examination
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1 *ASC(IC) BMATE201 Mathematics-II for EES Maths 2 2 2 0 03 50 50 100 04
2 #ASC(IC) BPHYE202 Applied Physics for EES PHY 2 2 2 0 03 50 50 100 04
BEEE203 # Elements of Electrical Engineering > > | 0 | 0
3 ESC OR EEE/ECE/TCE 03 50 50 | 100 | o3
BBEE203 ## Basic Electronics 3 0 0 0
4 ESC-II BESCK204x | Engineering Science Course-II RESPESZ‘I‘)’S Engg 3 0 0 0o | 03 50 50 | 100 | 03
PLC-II BPLCK205x | Programming language Course-II 2 0 2 0 03
5 OR Any Dept 50 50 | 100 | 03
ETC-1I BETCK205x | Emerging Technology Course-II 3 0 0 0 03
BENGK206 Communicative English
6 AEC OR Humanities 1 0 o [ o | o1 50 | 50 | 100 | 01
BPWSK206 | Professional Writing Skills in English
BKSKK207/ Samskrutika Kannada/ 1 0 0 0
BKBKK207 Balake Kannada
7 HSMC OR Humanities 01 50 50 100 01
BICOK207 Indian Constitution 1 0 0 0
BIDTK258 Innovation and Design Thinking 1 0 0 0 01
8 | AEC/SDC OR S:S’t 50 | 50 | 100 | o1
BSFHK258 Scientific Foundations of Health 1 0 0 0 01
TOTAL 400 | 400 800 20

10
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# Electrical & Electronics Engineering Students have to study BEEE203 Elements of Electrical Engineering compulsorily
## Whereas Electronics and allied stream students have to study BBEE203 Basic Electronics compulsorily
SDA-SKkill Development Activities, TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC- Emerging

Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and Management Course, SDC- Skill Development Course, CIE-Continuous
Internal Evaluation, SEE- Semester End Examination, IC - Integrated Course (Theory Course Integrated with Practical Course)

*- BMATE201Shall have the 03 hours of theory examination(SEE), however, practical sessions question shall be included in the theory question papers. ** The mathematics
subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different faculty members.

#- BPHYE202SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination.

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature the of course required practical learning syllabus shall be
designed as an Integrated course (L:T:P:S= 2:0:2:0 ),. All 01 Credit- courses shall have the SEE of 01 hours duration and the pattern of the question paper shall be MCQ

11
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(ESC-II) Engineering Science Courses-II (ETC-II) Emerging Technology Courses-II

Code Title L|T|P| Code Title L|T|P

BESCK204A | Introduction to Civil Engineering 310 |0 | BETCK205A | Smart materials and Systems 3/010

BESCK204B | Introduction to Electrical Engineering 310 |0 | BETCK205B | Green Buildings 31010

BESCK204C | Introduction to Electronics 3]0 |0 | BETCK205C | Introduction to Nano Technology 31010

Communication

BESCK204D | Introduction to Mechanical Engineering 310 |0 | BETCK205D | Introduction to Sustainable Engineering 3/010

BESCK204E | Introduction to C Programming 210 | 2 | BETCK205E | Renewable Energy Sources 3/010
BETCK205F | Waste Management 31010
BETCK205G | Emerging Applications of Biosensors 31010
BETCK205H | Introduction to Internet of Things(IoT) 31010
BETCK2051 | Introduction to Cyber Security 31010
BETCK205] | Introduction to Embedded System 31010

(PLC-1I) Programming Language Courses-II

Code Title L|T|P

BPLCK205A | Introduction to Web Programming 2102

BPLCK205B | Introduction to Python Programming 2102

BPLCK205C | Basics of JAVA programming 2102

BPLCK205D | Introduction to C++ Programming 21012

The course BESCK204E, Introduction to C Programming, and all courses under PLC and ETC groupscan be taught by faculty of ANY

DEPARTMENT

The student has to select one course from the ESC-II group.

o EEE Students shall opt for any one of the courses from the ESC-I group except, BESCK204B-Introduction to Electrical Engineering
and ECE/ETC/BM/ML students shall opt any one of the courses from ESC-I except BESCK204CIntroduction to Electronics
Engineering

o The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester

e The students must select one course from either ETC-II or PLC-II group.

o If students study the subject from ETC-1 in 1st semester he/she has to select the course from PLC-II in the 2nd semester and vice-versa
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I Semester

Course Title: \ Mathematics-I for Electrical & Electronics Engineering Stream

Course Code: BMATE101 CIE Marks 50

Course Type Integrated SEE Marks 50

(Theory/Practical/Integrated) Total Marks 100
Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03

Total Hours of Pedagogy 40 hours;ﬁ)e(s)lrgt: 10112 Credits 04

Course objectives:The goal of the courseMathematics-I for Electrical & Electronics Engineering
stream(22MATE11) is to
e Familiarize the importance of calculus associated with one variable and multivariable for

Electrical and Electronics engineering.

e AnalyzeElectrical and Electronics engineering problems by applying Ordinary Differential
Equations.

e Familiarize the important tools in Integral Calculus that are essential in Electrical and
Electronics engineering.

e Develop the knowledge of Linear Algebra to solve the system of equations.

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

outcomes.

1. In addition to the traditional lecture method, different types of innovative teaching methods
may be adopted so that the delivered lessons shall develop students’ theoretical and applied
mathematical skills.

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

Support and guide the students for self—study.

4. You will also be responsible for assigning homework, grading assignments and quizzes, and
documenting students' progress.

Encourage the students to group learning to improve their creative and analytical skills.

6. Show short related video lectures in the following ways:

e As an introduction to new topics (pre-lecture activity).

e As a revision of topics (post-lecture activity).

e As additional examples (post-lecture activity).

e As an additional material of challenging topics (pre-and post-lecture activity).
e As a model solution of some exercises (post-lecture activity).

(98]

b

Module-1:Calculus (8 hours)

Introduction to polar coordinates and curvature relating to EC & EE Engineering
applications.Polar coordinates, Polar curves, angle between the radius vector and the tangent, angle
between two curves. Pedal equations. Curvature and Radius of curvature - Cartesian, Parametric,
Polar and Pedal forms. Problems.

Self-study: Center and circle of curvature, evolutes and involutes.

Applications: Communication signals, Manufacturing of microphones, and Image processing.
(RBT Levels: L1, L2 and L3)

Module-2:Series Expansion and Multivariable Calculus (8 hours)
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Introduction of series expansion and partial differentiation in EC & EE Engineering
applications.

Taylor’s and Maclaurin’s series expansion for one variable (Statement only) — problems.
Indeterminate forms - L’Hospital’s rule - Problems.

Partial differentiation, total derivative - differentiation of composite functions. Jacobian and
problems. Maxima and minima for a function of two variables. Problems.

Self-study: Euler’s Theorem and problems. Method of Lagrange’s undetermined multipliers with
single constraint.

Applications: Series expansion in communication signals, Errors and approximations, and vector
calculus.

(RBT Levels: L1, L2 and L3)

Module-3: Ordinary Differential Equations (ODEs) of First Order (8 hours)

Introduction to first-order ordinary differential equations pertaining to the applications for EC
& EE engineering.
Linear and Bernoulli’s differential equations. Exact and reducible to exact differential equations-

. 1 (M 0N 1 (0N oM . . o
Integrating factors on — (— — —) and = (— - —) Orthogonal trajectories, L-R and C-R circuits.
N \ oy dx M \dx dy

Problems.
Non-linear differential equations: Introduction to general and singular solutions, Solvable for p
only, Clairaut’s equations,reducible to Clairaut’s equations.Problems.

Self-Study: Applications of ODEs, Solvable for x and y.

Applications of ordinary differential equations: Rate of Growth or Decay, Conduction of heat.
(RBT Levels: L1, L2 and L3)

Module-4:Integral Calculus(8 hours)

Introduction to Integral Calculus in EC & EE Engineering applications.
Multiple Integrals: Evaluation of double and triple integrals, evaluation of double integrals by

change of order of integration, changing into polar coordinates. Applications to find Area and
Volume by double integral.Problems.

Beta and Gamma functions: Definitions, properties, relation between Beta and Gamma functions.
Problems.

Self-Study: Volume by triple integration, Center of gravity.

Applications: Antenna and wave propagation, Calculation of optimum power in electrical circuits,
field theory.

(RBT Levels: L1, L2 and L3)

Module-5: Linear Algebra (8 hours)

Introduction of linear algebra related to EC & EE engineering applications.

Elementary row transformationofa matrix, Rank of a matrix. Consistency and Solution of system of
linear equations - Gauss-elimination method, Gauss-Jordan method and approximate solution by
Gauss-Seidel method. Eigenvalues and Eigenvectors, Rayleigh’s power method to find the dominant
Eigenvalue and Eigenvector.

Self-Study: Solution of system of equations by Gauss-Jacobi iterative method. Inverse of a square
matrix by Cayley- Hamilton theorem.
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Applications of Linear Algebra: Network Analysis, Markov Analysis, Critical point of a network
system. Optimum solution.
(RBT Levels: L1, L2 and L3)

List of Laboratory experiments (2 hours/week per batch/ batch strength 15)
10 lab sessions + 1 repetition class + 1 Lab Assessment

1 2D plots for Cartesian and polar curves

Finding angle between polar curves, curvature and radius of curvature of a given curve

Finding partial derivatives and Jacobian

Applications to Maxima and Minima of two variables

Solution of first-order ordinary differential equation and plotting the solution curves

Program to compute area, volume and centre of gravity

Evaluation of improper integrals

0| ||| B|W|

Numerical solution of system of linear equations, test for consistency and graphical
representation

9 Solution of system of linear equations using Gauss-Seidel iteration

10 | Compute eigenvalues and eigenvectors and find the largest and smallest eigenvalue by

Rayleigh power method.
Suggested software’s: Mathematica/MatLab/Python/Scilab

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

CO1 | apply the knowledge of calculus to solve problems related to polar curves and learn the
notion of partial differentiation to compute rate of change of multivariate functions

CO2 | analyze the solution of linear and nonlinear ordinary differential equations

CO3 | apply the concept of change of order of integration and variables to evaluate multiple
integrals and their usage in computing area and volume

CO4 | make use of matrix theory for solving the system of linear equations and compute
eigenvalues and eigenvectors

COS5 | familiarize with modern mathematical tools namely
MATHEMATICA/ MATLAB/ PYTHON/SCILAB

Assessment Details (both CIE and SEE)

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

Continuous Internal Evaluation(CIE):

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory
component 20 Marks.

CIE for the theory component of the IC

e Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-
100% respectively.
e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course

3
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project totalling 20 marks.
Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks
CIE for the practical component of the IC

e On completion of every experiment/program in the laboratory, the students shall be evaluated
and marks shall be awarded on the same day. The 15 marks are for conducting the
experiment and preparation of the laboratory record, the other 05 marks shall be for the test
conducted at the end of the semester.

e The CIE marks awarded in the case of the Practical component shall be based on the
continuous evaluation of the laboratory report. Each experiment report can be evaluated for
10 marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 03 hours) at the end of the 15™ week of the semester/after
completion of all the experiments (whichever is early) shall be conducted for 50 marks and
scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IC/IPCC for 20 marks.
e The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum

marks) in the theory component and 08 (40% of maximum marks) in the practical component.
The laboratory component of the IC/IPCC shall be for CIE only. However, in SEE, the
questions from the laboratory component shall be included. The maximum of 05 questions is
to be set from the practical component of IC/IPCC, the total marks of all questions should not
be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

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

e The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.

e The question paper will have 10 questions. Two questions per module. Each question is set
for 20 marks. The students have to answer 5 full questions, selecting one full question from
each module. The student has to answer for 100 marks and marks scored out of 100 shall be
proportionally reduced to 50 marks.

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

Suggested Learning Resources:

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)

Text Books
1. B.S. Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44"Ed., 2021.
2. E.Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons, 10™Ed., 2018.

Reference Books

1. V. Ramana: “Higher Engineering Mathematics” McGraw-Hill Education, 1 1" Ed., 2017
2. Srimanta Pal & Subodh C.Bhunia: “Engineering Mathematics” Oxford University Press,

4
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3" Ed., 2016.

3. N.P Bali and Manish Goyal: “A Textbook of Engineering Mathematics” Laxmi
Publications, 10" Ed., 2022.

4. C. Ray Wylie, Louis C. Barrett: “Advanced Engineering Mathematics” McGraw — Hill
Book Co., New York, 6" Ed., 2017.

5. Gupta C.B, Sing S.R and Mukesh Kumar: “Engineering Mathematic for Semester I and
II”, Mc-Graw Hill Education(India) Pvt. Ltd 2015.

6. H. K. Dass and Er. Rajnish Verma: “Higher Engineering Mathematics” S. Chand
Publication, 3" Ed., 2014.

7. James Stewart: “Calculus” Cengage Publications, 7‘hEd., 2019.

8. David C Lay: “Linear Algebra and its Applications”, Pearson Publishers, 4™ Ed., 2018.

9. Gareth Williams: “Linear Algebra with Applications”, Jones Bartlett Publishers Inc., 6"
Ed., 2017.

10. Gilbert Strang: “Linear Algebra and its Applications”, Cengage Publications, 4™ Ed. 2022.

Web links and Video Lectures (e-Resources):

http://nptel.ac.in/courses.php?disciplinelD=111
http://www.class-central.com/subject/math(MOQOCs)
http://academicearth.org/

VTU e-Shikshana Program

VTU EDUSAT Program

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Quizzes
e Assignments
e Seminar

COs and POs Mapping (Individual teacher has to fill up)
COs POs
1 2 3 4 5 6 7

CO1
CO2
CO3
CO4

COs
Level 3- Highly Mapped, Level 2-Moderately Mapped, Level 1-Low Mapped, Level 0- Not Mapped



http://nptel.ac.in/courses.php?disciplineID=111
http://www.class-central.com/subject/math(MOOCs)

16-2-2023

II Semester

Course Title: \ Mathematics-1I for Electrical & Electronics Engineering Stream

Course Code: BMATE201 CIE Marks 50

Course Type Integrated SEE Marks 50

(Theory/Practical/Integrated) Total Marks 100

Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03
40 hours Theory + 10 to12 .

Total Hours of Pedagogy Lab slofs Credits 04

Course objectives:The goal of the courseMathematics-1I for Electrical & Electronics Engineering
Stream(22MATE21) is to
e Familiarize the importance of Vector calculus, Vector Space and Linear transformation for
electronics and electrical engineering.
¢ Have an insight into solving ordinary differential equations by using Laplace transform
techniques.
e Develop the knowledge of solving electronics and electrical engineering problems
numerically.

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

outcomes.
1. In addition to the traditional lecture method, different types of innovative teaching methods
may be adopted so that the delivered lessons shall develop students’ theoretical and applied
mathematical skills.

2. State the need for Mathematics with Engineering Studies and Provide real-life examples.
Support and guide the students for self—study.

4. You will also be responsible for assigning homework, grading assignments and quizzes, and
documenting students' progress.

Encourage the students to group learning to improve their creative and analytical skills.

6. Show short related video lectures in the following ways:

e As an introduction to new topics (pre-lecture activity).

® As arevision of topics (post-lecture activity).

e As additional examples (post-lecture activity).

e As an additional material of challenging topics (pre-and post-lecture activity).
e As a model solution of some exercises (post-lecture activity).

(98]

b

Module-1:Vector Calculus (8 hours)




16-2-2023

Introduction to Vector Calculus in EC & EE engineering applications.

Vector Differentiation: Scalar and vector fields. Gradient, directional derivative, curl and
divergence - physical interpretation, solenoidal and irrotational vector fields. Problems.

Vector Integration: Line integrals, Surface integrals. Applications to work done by a force and
flux. Statement of Green’s theorem and Stoke’s theorem. Problems.

Self-Study: Volume integral and Gauss divergence theorem.
Applications: Conservation of laws, Electrostatics, Analysis of streamlines and electric potentials.

(RBT Levels: L1, L2 and L3)

Module-2:Vector Space and Linear Transformations(8 hours)

Importance of Vector Space and Linear Transformations in the field of EC & EE engineering
applications.

Vector spaces: Definition and examples, subspace, linear span, Linearly independent and dependent
sets, Basis and dimension.

Linear transformations: Definition and examples, Algebra of transformations, Matrix of a linear
transformation. Change of coordinates, Rank and nullity of a linear operator, Rank-Nullity theorem.
Inner product spaces and orthogonality.

Self-study: Angles and Projections.Rotation, reflection, contraction and expansion.
Applications: Image processing, Al & ML, Graphs and networks, Computer graphics.
(RBT Levels: L1, L2 and L3)

Module-3:Laplace Transform(8 hours)

Importance of Laplace Transform for EC & EE engineering applications.

Existence and Uniqueness of Laplace transform (LT), transform of elementary functions, region of
convergence. Properties—Linearity, Scaling, t-shift property, s-domain shift, differentiation in the s-
domain, division by t, differentiation and integration in the time domain. LT of special functions-
periodic functions (square wave, saw-tooth wave, triangular wave, full & half wave rectifier),
Heaviside Unit step function, Unit impulse function.

Inverse Laplace Transforms:

Definition, properties, evaluation using different methods, convolution theorem (without proof),
problems, and applications to solve ordinary differential equations.

Self-Study: Verification of convolution theorem.

Applications: Signals and systems, Control systems, LR, CR & LCR circuits.

(RBT Levels: L1, L2 and L3)

Module-4:Numerical Methods -1(8 hours)

Importance of numerical methods for discrete data in the field of EC & EE engineering
applications.

Solution of algebraic and transcendental equations: Regula-Falsi method and Newton-Raphson
method (only formulae). Problems.

Finite differences, Interpolation using Newton’s forward and backward difference formulae,
Newton’s divided difference formula and Lagrange’s interpolation formula (All formulae without
proof). Problems.

Numerical integration: Trapezoidal, Simpson's (1/3)“jl and (3/8)th rules(without proof). Problems.

Self-Study: Bisection method, Lagrange’s inverse Interpolation, Weddle's rule.




16-2-2023

Applications: Estimating the approximate roots, extremum values, area, volume, and surface area.
(RBT Levels: L1, L2 and L3)

Module-5:Numerical Methods -2(8 hours)

Introduction to various numerical techniques for handling EC & EE applications.
Numerical Solution of Ordinary Differential Equations (ODEs):

Numerical solution of ordinary differential equations of first order and first degree - Taylor’s series
method, Modified Euler’s method, Runge-Kutta method of fourth order and Milne’s predictor-
corrector formula (No derivations of formulae). Problems.

Self-Study: Adam-Bashforth method.
Applications: Estimating the approximate solutions of ODE for electric circuits.
(RBT Levels: L1, L2 and L3)

List of Laboratory experiments (2 hours/week per batch/ batch strength 15)
10 lab sessions + 1 repetition class + 1 Lab Assessment

1 Finding gradient, divergent, curl and their geometrical interpretation and Verification of
Green’s theorem

2 Computation of basis and dimension for a vector space and Graphical representation of
linear transformation

3 Visualization in time and frequency domain of standard functions

4 Computing inverse Laplace transform of standard functions

5 Laplace transform of convolution of two functions

6 Solution of algebraic and transcendental equations by Regula-Falsi and Newton-Raphson
method

7 Interpolation/Extrapolation using Newton’s forward and backward difference formula

8 Computation of area under the curve using Trapezoidal, Simpson’s (1/3)“ and (3/8)" rule

9 Solution of ODE of first order and first degree by Taylor’s series and Modified Euler’s
method

10 | Solution of ODE of first order and first degree by Runge-Kutta 4™ order and Milne’s
predictor-corrector method

Suggested software’s: Mathematica/MatLab/Python/Scilab

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

CO1 | Understand the applications of vector calculus refer to solenoidal, irrotational vectors,
lineintegral and surface integral.

CO2 | Demonstrate the idea of Linear dependence and independence of sets in the vector space,
and linear transformation

CO3 | To understand the concept of Laplace transform and to solve initial value problems.

CO4 | Apply the knowledge of numerical methods in solving physical and engineering
phenomena.

COS5 | Get familiarize with modern mathematical tools namely
MATHEMATICA/MATLAB/PYTHON/ SCILAB
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Assessment Details (both CIE and SEE)

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

Continuous Internal Evaluation(CIE):

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory
component 20 Marks.

CIE for the theory component of the IC

e Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-
100% respectively.

e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course
project totalling 20 marks.

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC

e On completion of every experiment/program in the laboratory, the students shall be evaluated
and marks shall be awarded on the same day. The 15 marks are for conducting the experiment
and preparation of the laboratory record, the other 05 marks shall be for the test conducted at
the end of the semester.

e The CIE marks awarded in the case of the Practical component shall be based on the
continuous evaluation of the laboratory report. Each experiment report can be evaluated for 10

marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 03 hours) at the end of the 15" week of the semester /after
completion of all the experiments (whichever is early) shall be conducted for 50 marks and

scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IC/IPCC for 20 marks.

e The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum

marks) in the theory component and 08 (40% of maximum marks) in the practical component.

The laboratory component of the IC/IPCC shall be for CIE only. However, in SEE, the

questions from the laboratory component shall be included. The maximum of 05 questions is




16-2-2023

to be set from the practical component of IC/IPCC, the total marks of all questions should not
be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the subject (duration 03 hours)
e The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.
e The question paper will have 10 questions. Two questions per module. Each question is set for
20 marks. The students have to answer 5 full questions, selecting one full question from each
module. The student has to answer for 100 marks and marks scored out of 100 shall be
proportionally reduced to 50 marks.
e There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

Suggested Learning Resources:

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)

Text Books
1. B.S. Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44™Ed., 2021.
2. E.Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons, 10"Ed., 2018.

Reference Books

—_—

V. Ramana: “Higher Engineering Mathematics” McGraw-Hill Education, 11™ Ed., 2017

2. Srimanta Pal & Subodh C.Bhunia: “Engineering Mathematics” Oxford University Press,
3"Ed., 2016.

3. N.P Bali and Manish Goyal: “A Textbook of Engineering Mathematics” Laxmi
Publications, 10"Ed., 2022.

4. C. Ray Wylie, Louis C. Barrett: “Advanced Engineering Mathematics” McGraw — Hill
Book Co., New York, 6" Ed., 2017.

5. Gupta C.B, Sing S.R and Mukesh Kumar: “Engineering Mathematic for Semester I and
1", Mc-Graw Hill Education(India) Pvt. Ltd 2015.

6. H.K. Dass and Er. Rajnish Verma: ‘“Higher Engineering Mathematics” S.Chand
Publication, 3" Ed.,2014.

7. James Stewart: “Calculus” Cengage Publications, 7"Ed., 2019.

David C Lay: “Linear Algebra and its Applications”, Pearson Publishers, 4 Ed., 2018.

9. Gareth Williams: “Linear Algebra with applications”, Jones Bartlett Publishers Inc., 6™
Ed., 2017.

10. Gilbert Strang: “Linear Algebra and its Applications”, Cengage Publications, 4™ Ed., 2022.

*

Web links and Video Lectures (e-Resources):
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http://nptel.ac.in/courses.php?disciplinelD=111

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

http://academicearth.org/
VTU e-Shikshana Program
e VTU EDUSAT Program

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

e Quizzes
e Assignments
e Seminar

COs and POs Mapping (Individual teacher has to fill up)

COs

POs

1 2

3

4 5

Co1

CO2

CO3

CO4

COs

Level 3- Highly Mapped, Level 2-Moderately Mapped,

Level 1-Low Mapped,

Level 0- Not Mapped



http://nptel.ac.in/courses.php?disciplineID=111
http://www.class-central.com/subject/math(MOOCs)
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Course Title: Applied Physics for EEE Stream
Course Code: BPHYE102/202 CIE Marks 50
. SEE Marks 50
Course Type (Theory/Practical/Integrated ) Integrated
Total Marks 100
Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03
Total Hours of Pedagogy 40 hours+10-12 Lab Slots Credits 04

Course objectives
e To study the principles of quantum mechanics
e To understand the properties of dielectrics and superconductors
e To study the essentials of photonics for engineering applications.
e To understand fundamentals of vector calculus and EM waves.
e To study the knowledge about semiconductors and devices.

Teaching-Learning Process
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes and

make Teaching —Learning more effective
1. Flipped Class
Chalk and Talk
Blended Mode of Learning
Simulations, Interactive Simulations and Animations
NPTEL and Other Videos for theory topics

Smart Class Room

Nk wb

Lab Experiment Videos

Module-1 (08 Hours)

Quantum Mechanics:

de Broglie Hypothesis and Matter Waves, de Broglie wavelength and derivation of expression by analogy, Phase
Velocity and Group Velocity, Heisenberg’s Uncertainty Principle and its application (Non existence of electron
inside the nucleus-Non Relativistic), Principle of Complementarity, Wave Function, Time independent Schrodinger
wave equation, Physical Significance of a wave function and Born Interpretation, Expectation value, Eigen
functions and Eigen Values, Particle inside one dimensional infinite potential well, Waveforms and Probabilities.
Numerical Problems

Pre-requisite: Wave—Particle dualism
Self-learning: de Broglie Hypothesis

Module-2 (08 hours)

Electrical Properties of Solids:

Conductors:

Quantum Free Electron Theory of Metals: Assumptions, Fermi-energy, Fermi factor, Variation of Fermi Factor with
Temperature and Energy, Mention of expression for electrical conductivity.

Dielectric Properties: Polar and non-polar dielectrics, Electrical Polarization Mechanisms, internal fields in
solids, Clausius-Mossotti equation (Derivation), Solid, Liquid and Gaseous dielectrics. Application of dielectrics in
transformers, Capacitors, Electrical Insulation. Numerical Problems.

Superconductivity:

Introduction to Superconductors, Temperature dependence of resistivity, Meissner Effect, Critical Field,
Temperature dependence of Critical field, Types of Super Conductors, BCS theory (Qualitative), High Temperature
superconductivity, SQUID, MAGLEV, Numerical problems.

Pre-requisites: Classical Free Electron Theory
Self-learning: Dielectrics Basics

Module-3 ( 08 hours)

Lasers and Optical Fibers:

Lasers: Characteristics of LASER, Interaction of radiation with matter, Expression for Energy Density and its
significance. Requisites of a Laser System. Conditions for Laser action. Principle, Construction and Working of
Carbon Dioxide Laser. Application of Lasers in Defense (Laser range finder) and Laser Printing. Numerical

1
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Problems

Optical Fibers: Total Internal Reflection, Propagation mechanism, Angle of Acceptance, Numerical Aperture,
Fractional Index Change, Modes of Propagation, Number of Modes and V Number, Types of Optical Fibers.
Attenuation and Mention of Expression for Attenuation coefficient, Attenuation Spectrum of an Optical Fiber with
Optical Windows. Discussion of Block Diagram of Point to Point Communication, Intensity based Fiber Optic
Displacement Sensor, Merits and Demerits, Numerical problems.

Pre-requisite: Properties of light
Self-learning: Total Internal Reflection

Module-4 (08 hours)

Maxwell’s Equations and EM waves:

Maxwell’s Equations: Fundamentals of Vector Calculus. Divergence and Curl of Electric field and Magnetic field
(static), Gauss’ divergence theorem and Stoke’s theorem. Description of laws of Electrostatics, Magnetism,
Faraday’s laws of EMI, Current Density, Equation of Continuity, Displacement Current (with derivation),
Maxwell’s equations in vacuum, Numerical Problems

EM Waves: The wave equation in differential form in free space (Derivation of the equation using Maxwell’s
equations), Plane Electromagnetic Waves in vacuum, their transverse nature.

Pre-requisite:Electricity & Magnetism
Self-learning: Fundamentals of vector calculus.

Module-5 (08 hours)

Semiconductors and Devices:

Fermi level in Intrinsic & Extrinsic Semiconductor, Expression for concentration of electrons in conduction band &
holes concentration in valance band (only mention the expression),Relation between Fermi energy & Energy gap in
intrinsic semiconductors(derivation), Law of mass action, Electrical conductivity of a semiconductor (derivation),
Hall effect, Expression for Hall coefficient (derivation) and its application. Photo-diode and Power responsivity,
Construction and working of Semiconducting Laser, Four probe method to determine resistivity, Phototransistor,
Numerical problems.

Pre-requisite: Basics ofSemiconductors
Self-learning: Fermi level in Intrinsic & Extrinsic Semiconductor

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

CO1 | Describe the fundamental principles of the Quantum Mechanics and the essentials of Photonics.

CO2 | Elucidate the concepts of conductors, dielectrics and superconductivity

CO3 | Discuss the fundamentals of vector calculus and their applications in Maxwell’s Equations and EM Waves.

CO4 | Summarize the properties of semiconductors and the working principles of semiconductor devices.

COS5 | Practice working in groups to conduct experiments in physics and Perform precise and honest measurements.

Assessment Details (both CIE and SEE)

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

Continuous Internal Evaluation(CIE):
The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory component 20 Marks.

CIE for the theory component of the IC

e  Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-100% respectively.
e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course project totalling 20
marks.
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Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks
CIE for the practical component of the IC

e  On completion of every experiment/program in the laboratory, the students shall be evaluated and marks shall
be awarded on the same day. The 15 marks are for conducting the experiment and preparation of the laboratory
record, the other 05 marks shall be for the test conducted at the end of the semester.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of
the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’ write-
ups are added and scaled down to 15 marks.

e  The laboratory test (duration 03 hours) at the end of the 15" week of the semester /after completion of all the
experiments (whichever is early) shall be conducted for 50 marks and scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of IC/IPCC
for 20 marks.

e The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum marks) in the theory
component and 08 (40% of maximum marks) in the practical component. The laboratory component of the
IC/TPCC shall be for CIE only. However, in SEE, the questions from the laboratory component shall be includ-
ed. The maximum of 05 questions is to be set from the practical component of IC/IPCC, the total marks of all
questions should not be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)
e The question paper shall be set for 100 marks. The medium of the question paper shall be English/Kannada).
The duration of SEE is 03 hours.
e The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The
students have to answer 5 full questions, selecting one full question from each module. The student has to
answer for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks.

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

Suggested Learning Resources:
Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)

1. A Textbook of Engineering Physics- M.N. Avadhanulu and P.G. Kshirsagar, 10th revised Ed, S. Chand. &
Company Ltd, New Delhi.

2. An Introduction to Lasers theory and applications by M.N.Avadhanulu and P.S. Hemne revised Edition 2012. S.
Chand and Company Ltd -New Delhi.

3. Engineering Physics-Gaur and Gupta-Dhanpat Rai Publications-2017.
4. Concepts of Modern Physics-Arthur Beiser: 6th Ed;Tata McGraw Hill Edu Pvt Ltd- New Delhi 2006.

. Fundamentals of Fibre Optics in Telecommunication & Sensor Systems, B.P. Pal, New Age International
Publishers.

. Introduction to Electrodynamics, David Griffith, 4t Edition, Cambridge University Press 2017.

. Lasers and Non Linear Optics — B.B. Laud, 3rd Ed, New Age International Publishers 2011.

. LASERS Principles, Types and Applications by K.R. Nambiar-New Age International Publishers.
. Solid State Physics-S O Pillai, 8th Ed- New Age International Publishers-2018.
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Web links and Video Lectures (e-Resources):
Laser:https://www.britannica.com/technology/laser.k
Laser:https://nptel.ac.in/courses/115/102/115102124/
Quantum mechanics:https://nptel.ac.in/courses/115/104/115104096/
Physics:http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html
Numerical Aperture of fiber:https://bop-iitk.vlabs.ac.in/exp/numerical-aperture-measurement



https://nptel.ac.in/courses/115/102/115102124/
https://nptel.ac.in/courses/115/104/115104096/
http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html
https://bop-iitk.vlabs.ac.in/exp/numerical-aperture-measurement
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
http://nptel.ac.in
https://swayam.gov.in
https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1

https://virtuallabs.merlot.org/vl_physics.html
https://phet.colorado.edu
https://www.myphysicslab.com

Laboratory Component:

Any Ten Experiments have to be completed from the list of experiments

Note: The experiments have to be classified into

a) Exercise

b) Demonstration

¢) Structured Inquiry

d) Open Ended

Based on the convenience classify the following experiments into above categories selecting at least three experiments
for each type. Select at least one simulation/spreadsheet activity.

List of Experiments
Determination of wavelength of LASER using Diffraction Grating.
Determination of acceptance angle and numerical aperture of the given Optical Fiber.
Determination of Magnetic Flux Density at any point along the axis of a circular coil.
Determination of resistivity of a semiconductor by Four Probe Method
Study the I-V Characteristics of the Given Bipolar Junction Transistor.
Determination of dielectric constant of the material of capacitor by Charging and Discharging method.
Study the Characteristics of a Photo-Diode and to determine the power responsivity / Verification of
Inverse Square Law of Intensity of Light.
8. Study the frequency response of Series & Parallel LCR circuits.
9. Determination of Plank’s Constant using LEDs.
10. Determination of Fermi Energy of Copper.
11. Identification of circuit elements in a Black Box and determination of values of the components.
12. Determination of Energy gap of the given Semiconductor.
13. Step Interactive Physical Simulations.
14. Study of motion using spread Sheets
15. Study of Application of Statistics using spread sheets
16. PHET Interactive

Simulations(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype)

Nk wh =

COs and POs Mapping (Individual teacher has to fill up)

COs POs

1 2 3 4 5 6 7 8 9 10 11 12
COo1 3 2 - - - - - - - - - 2
CO2 3 2 - - - - - - - - - 2
CO3 3 2 - - - - - - - - - 2
CO4 3 2 - - 1 - - - - - - 2
CO5 3 2 1 - 2 - - 3 3 - - 2

Level 3- Highly Mapped, Level 2-Moderately Mapped, Level 1-Low Mapped

Note : The CO-PO mapping values are indicative. The course coordinator can alter the mapping using Competency
and Performance Indicators mentioned in the AICTE Exam reforms.


https://swayam.gov.in/
https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1
https://phet.colorado.edu/
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Electrical & Electronics Engineering and Allied branches(Chemistry group)

. Chemistry for Electrical and Electronics
CourseTitle: . .
Engineering stream
CourseCode: BCHEE202/202 | CIEMarks 50
SEEMarks 50
Course Integrated Total
Type(Theory/Practical/Integrated) & 100
Marks
Exam
TeachingHours/Week(L:T:P:S) 2:2:2:0 Hours 03
40hoursTheory+10to :
TotalHoursofPedagogy 12Lab slots Credits 04
Courseobjectives
¢ Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplicat
ions.
¢ Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherelatedbranchesofe
ngineering.
e Toprovidestudentswithasolidfoundationinanalyticalreasoningrequiredtosolvesocietal
problems.

Teaching-LearningProcess
Thesearesamplestrategies,whichteachercanusetoacceleratetheattainmentofthevariouscours
eoutcomesandmakeTeaching-Learningmoreeffective

e Tutorial&remedialclassesforneedystudents(notregularT/R)

e ConductingMakeupclasses/Bridgecoursesforneedystudents

¢ Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit

e Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon-
conventionalmethods)
UseofICT-Onlinevideos,onlinecourses
¢ Useofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom)

MODULE1:ChemistryofElectronicMaterials(8hr)

ConductorsandInsulators:Introduction,principlewithexamples.

Semiconductors: Introduction, production of electronic grade silicon-Czochralski
process(CZ) andFloatZone(FZ)methods.

Polymers:Introduction,Molecularweight-
Numberaverage,Weightaverageandnumericalproblems.Conductingpolymers-
synthesisandconductingmechanismofpolyacetylene.Preparation,
propertiesandcommercialapplicationsofgrapheneoxide.

PCB: Electroless plating - Introduction, Electroless plating of copper in the manufacture
ofdouble-sidedPCB.
Self-learning:Technologicalimportanceofmetalfinishinganddistinctionbetween
electroplatingandelectrolessplating.

MODULE2:EnergyConversionandStorage(8hr)

Batteries: Introduction, classification of batteries. Components, construction, working
andapplications of modern batteries; Na-ion battery, solid state battery (Li-polymer
battery)andflowbattery(Vanadiumredoxflowbattery).
FuelCells:Introduction,construction,workingandapplicationsofmethanol-oxygenand

1.NOTE:Whereverthecontact hoursisnotsufficient,tutorialhourcanbeconvertedto theoryhours
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polymerelectrolytemembrane(PEM)fuelcell.
SolarEnergy:Introduction,importanceofsolarPVcell,constructionandworkingofsolarPVcell,a
dvantagesanddisadvantages.
Self-learning:Electrodesforelectrostaticdoublelayercapacitors,pseudocapacitors,and
hybridcapacitor.

MODULE3:CorrosionScienceandE-wasteManagement(8hr)

CorrosionChemistry:Introduction,electrochemicaltheoryofcorrosion,typesofcorrosion-
differentialmetalanddifferentialaeration.Corrosioncontrol-galvanization,anodization = and
sacrificial anode method. Corrosion Penetration Rate (CPR) - Introductionandnumerical
problem.

E-waste Management: Introduction, sources, types, effects of e-waste on environment
andhuman health, methods of disposal, advantages of recycling. Extraction of copper and
goldfrome-waste.

Self-learning:RecyclingofPCBandbatterycomponents

MODULE4:NanomaterialsandDisplaySystems(8hr)

Nanomaterials: Introduction, size dependent properties of nanomaterials (Surface
area,Catalytic, Conducting), preparation of nanomaterials by sol-gel and co-precipitation
methodwithexample.Introduction,propertiesandapplications-
Nanofibers,Nanophotonics,Nanosensors.
DisplaySystems:Liquidcrystals(LC’s)-Introduction,classification,propertiesandapplication
in Liquid Crystal Displays (LCD’s). Properties and application of Organic
LightEmittingDiodes(OLED’s)andQuantumLightemittingdiodes(QLED’s).
PerovskiteMaterials:Introduction,propertiesandapplicationsinoptoelectronicdevices.
Self-learning:Properties&electrochemicalapplicationsofcarbonnanotubesandgraphene.

MODULES5:SensorsinAnalyticalTechniques(8hr)

Electrode System: Introduction, types of electrodes. Ion selective electrode -
definition,construction, working and applications of glass electrode. Determination of pH
using glasselectrode. Reference electrode- Introduction, calomel electrode- construction,
workingand applicationsof calomelelectrode.Concentrationcell-
Definition,constructionandNumericalproblems.
Sensors:Introduction,workingprincipleandapplicationsofConductometricsensors,Electroch
emicalsensors, Thermometricsensors, andOpticalsensors.
AnalyticalTechniques:Introduction,principleandinstrumentationofColorimetricsensors;
its application in the estimation of copper, principleandinstrumentationof Potentiometric
sensors; principleandinstrumentationof its applicationin the estimation of iron,
Conductometric sensors; its application in the estimation of weakacid.
Self-learning:IRandUV-Visiblespectroscopy.

PRACTICALMODULE
A-Demonstration{anytwo)offline/virtual:

A1.Synthesisofpolyurethane

A2. Determination of strength of an acid in Pb-acid
batteryA3.Synthesisofironoxidenanoparticles

A4 Electroplatingofcopperonmetallicobjects
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B-Exercise(compulsorilyany4tobeconducted):

B1.Conductometricestimationofacidmixture
B2.PotentiometricestimationofFASusingK;Cr207
B3.DeterminationofpKaofvinegarusingpHsensor(Glasselectrode)
B4.DeterminationofrateofcorrosionofmildsteelbyweightlossmethodB5.Estimation
oftotalhardnessofwaterbyEDTAmethod

C-StructuredEnquiry (compulsorilyany4tobeconducted):

C1. Estimation of Copper present in electroplating effluent by optical sensor
(colorimetry)C2.DeterminationofViscositycoefficientoflubricant(Ostwald’sviscometer)
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator
methodC4.EstimationofSodiumpresentinsoil /effluentsampleusingflamephotometr

y
C5.DeterminationofChemicalOxygenDemand(COD)ofindustrialwastewatersample

D-OpenEndedExperiments(anytwo):

D1. Estimation of metal in e-waste by optical
sensorsD2.Electroless platingofNickleonCopper
D3.Determinationofglucosebyelectrochemicalsensors

D4.Synthesisofpolyanilineanditsconductivitymeasurement

Courseoutcome(CourseSKkillSet)
Attheendofthecourse thestudentwillbeableto:

CO1. | Identify the terms processes involved in scientific and engineering
andapplications
CO2. | Explainthephenomenaofchemistrytodescribethemethodsofengineering
processes

CO3. | Solvetheproblemsinchemistrythatarepertinentinengineeringapplications

CO04. | Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses

CO5. | Analyzepropertiesandmulti processes associated withchemical substances in
disciplinarysituations

AssessmentDetails(bothCIEandSEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE)
is50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of
50).The minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50).
Astudentshallbedeemedtohavesatisfiedtheacademicrequirementsandearnedthecreditsallotted to
each subject/ course if the student secures not less than 35% (18 Marks out of 50) in thesemester-
end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total
oftheCIE(ContinuousInternalEvaluation)andSEE(SemesterEndExamination)takentogether.
ContinuousInternalEvaluation(CIE):

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory
component 20 Marks.

CIE for the theory component of the IC

o Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and
90-100% respectively.
e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-
course project totalling 20 marks.
Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks
CIE for the practical component of the IC

e On completion of every experiment/program in the laboratory, the students shall be
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evaluated and marks shall be awarded on the same day. The 15 marks are for conducting
the experiment and preparation of the laboratory record, the other 05 marks shall be for
the test conducted at the end of the semester.

e The CIE marks awarded in the case of the Practical component shall be based on the
continuous evaluation of the laboratory report. Each experiment report can be evaluated for
10 marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.

o The laboratory test (duration 03 hours) at the end of the 15t week of the semester /after
completion of all the experiments (whichever is early) shall be conducted for 50 marks and
scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IC/IPCC for 20 marks.

e The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum
marks) in the theory component and 08 (40% of maximum marks) in the practical
component. The laboratory component of the IC/IPCC shall be for CIE only. However, in SEE,
the questions from the laboratory component shall be included. The maximum of 05
questions is to be set from the practical component of IC/IPCC, the total marks of all
questions should not be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):

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

e The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.

e The question paper will have 10 questions. Two questions per module. Each question is set for 20
marks. The students have to answer 5 full questions, selecting one full question from each module. The
student has to answer for 100 marks and marks scored out of 100 shall be proportionally reduced
to 50 marks.

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

SuggestedLearningResources:
Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear)
WileyEngineeringChemistry,WileyIlndiaPvt.Ltd.NewDelhi,2013-2ndEdition.
EngineeringChemistry,Satyaprakash&ManishaAgrawal, KhannaBookPublishing,Delhi
ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd.
EssentialsofPhysicalChemistry,Bahl & Tuli,S.ChandPublishing

AppliedChemistry,SunitaRattan,Kataria5.EngineeringChemistry,Baskar,Wiley
EngineeringChemistry-I,D.Grour Krishana,VikasPublishing

ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd., 12*Edition,2011

N oUW

8. ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,l.K.InternationalPublishingh
ouse. 2ndEdition,2016.

9. TextBookofPolymerScience,F.W.Billmeyer,JohnWiley&Sons,4tEdition,1999.

10. NanotechnologyAChemicalApproachtoNanomaterials,G.A.Ozin
&A.C.Arsenault,RSCPublishing,2005.

11. CorrosionEngineering,M.G.Fontana,N.D.Greene,McGrawHillPublications,NewYork,3rdEdition,199
6.

12. Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition,McGrawHill,2019.

13. OLEDDisplayFundamentalsandApplications,TakatoshiTsujimura,Wiley-Blackwell,2012

14. Supercapacitors: Materials, Systems, and Applications, Max Lu, Francois

Beguin,ElzbietaFrackowiak,Wiley-VCH;1st edition,2013.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

“HandbookonElectroplatingwithManufactureofElectrochemicals”,ASIAPACIFICBUSINESSPRESS
Inc., 2017. Dr.H. Panda,
ExpandingtheVisionofSensorMaterials.NationalResearchCouncil1995,Washington,DC:TheNation
alAcademies Press. doi:10.17226/4782.
EngineeringChemistry,EditedbyDr.MaheshBandDr.RoopashreeB,SunstarPublisher,Bengaluruy,IS
BN978-93-85155-70-3, 2022
HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes,etal.JohnWiley&Sons,
2010
Instrumental Methods of Analysis, Dr. K. R. MahadikandDr. L.
Sathiyanarayanan,NiraliPrakashan,2020
PrinciplesoflnstrumentalAnalysis,DouglasA.Skoog,F.JamesHoller,
StanleyR.CrouchSeventhEdition,CengageLearning, 2020
PolymerScience,VRGowariker,NVViswanathan,Jayadev,Sreedhar,Newagelnt.Publishers,4thEditio
n, 2021
EngineeringChemistry,PCJain&MonicaJain,DhanpatRaiPublication,2015-16t%*Edition.
Nanostructuredmaterialsandnanotechnology,Hari Singh, Nalwa,academicpress, 1stEdition,2002.
NanotechnologyPrinciplesandPractices,SulabhaKKulkarni,CapitalPublishingCompany,3rdEdition
2014
Principlesofnanotechnology,Phanikumar,Scitechpublications,2nEdition,2010.
Chemistryfor EngineeringStudents,B.S.JaiPrakash,R.Venugopal,
Sivakumaraiah&Pushpalyengar.,SubashPublications,5thEdition, 2014
“EngineeringChemistry”,0.G.Palanna,TataM cGrawHillEducationPvt.Ltd.NewDelhi,FourthReprint,
2015.

ChemistryofEngineeringmaterials,MaliniS,KSAnanthaRaju,CBSpublishersPvtLtd.
LaboratoryManualEngg.Chemistry,AnupmaRajput,DhanpatRai&Co.

WeblinksandVideoLectures(e-Resources):

e http://libgen.rs/
e https://nptel.ac.in/downloads/122101001/

e https://nptel.ac.in/courses/104/103/104103019/

e https://ndl.iitkgp.ac.in

e https://www.youtube.com/watch?v=faESCxAWR9k

e https://www.youtube.com/watch?v=TBgXMWaxZYM&list=PLyhmwFtznRhuz8L.1bb3X-

9IbHrDMjHWWh
e https://www.youtube.com/watch?v={5HmI6KN4TI

e https://www.youtube.com/watch?v=X9GHBdyYcyo
e https://www.youtube.com/watch?v=1xWBPZnE]k8
e https://www.youtube.com/watch?v=wRAo0-M8xBHM

ActivityBasedLearning(SuggestedActivitiesinClass) /PracticalBasedlearning

e https://www.vlab.co.in/broad-area-chemical-sciences

e https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science

COsandPOsMapping(Individualteacherhastofillup)

PO

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 3 1 1 1
C0o2 3 1 1 1
COo3 3 1 1 1
C04 3 1 1 1
CO5 3 1 1 1



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr.%2BK.%2BR.%2BMahadik&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=V%2BR%2BGowariker&search-alias=stripbooks
http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndl.iitkgp.ac.in/
https://www.youtube.com/watch?v=faESCxAWR9k
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=j5Hml6KN4TI
https://www.youtube.com/watch?v=X9GHBdyYcyo
https://www.youtube.com/watch?v=1xWBPZnEJk8
https://www.youtube.com/watch?v=wRAo-M8xBHM
https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science
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Course Title: | Basic Electronics (For ECE and Allied Branches)

Course Code: BBEE103/203 CIE Marks 50
Course Type (Theory/Practical Theory SEE Marks 50
/Integrated ) Total Marks 100
Teaching Hours/Week (L:T:P: S) 3:0:0:0 Exam Hours 03
Total Hours of Pedagogy 40 hours Credits 03

Course objectives: Students will be taught
e Operation of Semiconductor diode, Zener diode and Special purpose diodes and their applications.
Biasing circuits for transistor (BJT) as an amplifier.
Study of linear Op-amps and its applications.
Logic circuits and their optimization.
Principles of Transducers and Communication.

Teaching-Learning Process
These are sample Strategies, which teacher can use to accelerate the attainment of the various course
outcomes and make Teaching -Learning more effective
1. Lecture method (L) does not mean only the traditional lecture method, but a different type of
teaching method may be adopted to develop the outcomes.
2. Show Video/animation films to explain the functioning of various analog and digital circuits.
3. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop thinking
skills such as the ability to evaluate, generalize, and analyse information rather than simply recall it.
4. Show the different ways to solve the same problem and encourage the students to come up with
their own creative ways to solve them.
5. Discuss how every concept can be applied to the real world - and when that's possible, it helps
improve the students' understanding.

Module-1 (8 Hours)

Semiconductor Diodes:Introduction, PN Junction diode, Characteristics and Parameters, Diode
Approximations, DC Load Line analysis (Text 1: 2.1,2.2,2.3,2.4)

Diode Applications: Introduction, Half Wave Rectification, Full Wave Rectification,Full Wave Rectifier
Power Supply: Capacitor Filter Circuit, RC mt Filter (includes numerical)

(Text 1: 3.1,3.2,3.4,3.5)

Zener Diodes: Junction Breakdown, Circuit Symbol and Package, Characteristics and Parameters,
Equivalent Circuit, Zener Diode Voltage Regulator. (Text1:2.9, 3.7)

Module-2(8 Hours)

Bipolar Junction Transistors: IntroductionB]T Voltages & Currents, BJT Amplification, Common Base
Characteristics, Common Emitter Characteristics, Common Collector Characteristics, BJT Biasing:
Introduction, DC Load line and Bias point

(Text 1: 4.2, 4.3,4.5,4.6,5.1)

Field Effect Transistor: Junction Field Effect Transistor, JFET Characteristics, MOSFETs: Enhancement
MOSFETs, Depletion Enhancement MOSFETSs (Text 1: 9.1,9.2,9.5)

Module-3(8 Hours)

Operational Amplifiers: Introduction, The Operational Amplifier, Block Diagram Representation of
Typical Op-Amp, Schematic Symbol, Op-Amp parameters - Gain, input resistance, Output resistance,
CMRR, Slew rate, Bandwidth, input offset voltage, Input bias Current and Input offset Current, The Ideal
Op-Amp , Equivalent Circuit of Op-Amp, Open Loop Op-Amp configurations, Differential Amplifier,
Inverting & Non Inverting Amplifier

Op-Amp Applications: Inverting Configuration, Non-Inverting Configuration, Differential Configuration,
Voltage Follower, Integrator, Differentiator(Text 2: 1.1, 1.2, 1.3, 1.5, 2.2, 2.3, 2.4, 2.6, 6.5.1, 6.5.2, 6.5.3,
6.12, 6.13).

Module-4(8 Hours)
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Boolean Algebra and Logic Circuits:Binary numbers, Number Base Conversion, octal & Hexa Decimal
Numbers, Complements, Basic definitions, Axiomatic Definition of Boolean Algebra, Basic Theorems and
Properties of Boolean Algebra, Boolean Functions, Canonical and Standard Forms, Other Logic Operations,
Digital Logic Gates (Text 3: 1.2, 1.3, 1.4, 1.5,2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7)

Combinational logic: Introduction, Design procedure, Adders- Half adder, Full adder (Text 3:4.1, 4.2, 4.3)

Module-5(8 Hours)

Introduction to Transducers: Introduction, Resistive Transducers, Inductive Transducers, Capacitive
Transducers, Thermal transducers, Optoelectronic transducer, and Piezoelectric transducers (Text 4:
Chapter 18: 18.1, 18.2, 18.3, 18.4, 18.5)

Communications: Introduction to communication, Communication System, Modulation (Text book 5: 1.1,
1.2,1.3

Course outcome (Course SKill Set)

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

CO1:Develop the basic knowledge on construction, operation and characteristics of
semiconductor devices.(Level: C3)

CO2:Apply the acquired knowledge to construct small scale circuits consisting of
semiconductor devices (Level: C3)

CO3:Develop competence knowledge to constructbasic digital circuitby make use of basic gate
and its function.(Level: C3)

CO4: Construct the conceptual blocks for basic communication system. (Level: C3)

CO5: Apply the knowledge of various transducers principle in sensor system. (Level: C3)

A. CO v/s PO Mapping Table

Cos/P | PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO1 | PO1 | PO1
Os 0 1 2
Cco1 3 3 2 - 2 2

CcO2 3 2 3 - 2 1

CO3 3 2 3 - 3 1

CO4 2 1 1 - 2 1 1 1
CO5 2 1 1 - 2 1 1 1
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Assessment Details (both CIE and SEE)

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

Continuous Internal Evaluation(CIE):

Three Tests each of 20 Marks;

e 1st 2nd gnd 3rdtests shall be conducted after completion of the syllabus of 30-35%,
70-75%, and 90-100% of the course/s respectively.
e Assignments/Seminar/quiz/group discussion /field survey & report presentation/ course

project/Skill development activities, suitably planned to attain the COs and POs for a total of
40 Marks.

If the nature of the courses requires assignments/Seminars/Quizzes/group discussion two
evaluation components shall be conducted. If course project/field survey/skill development

activities etc then the evaluation method shall be one.

Total CIE marks (out of 100 marks) shall be scaled down to 50 marks

Semester End Examination(SEE):
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers
for the subject (duration 03 hours)
e The question paper shall be set for 100 marks. The medium of the question paper shall be English).
The duration of SEE is 03 hours.
e The question paper will have 10 questions. Two questions per module. Each question is set for 20
marks.The students have to answer 5 full questions, selecting one full question from each module.
The student has to answer for 100 marks and marks scored out of 100 shall be proportionally
reduced to 50 marks.
e There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

Suggested Learning Resources:

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)

1. Electronic Devices and Circuits, David A Bell, 5t Edition, Oxford, 2016

2. Op-amps and Linear Integrated Circuits, Ramakanth A Gayakwad, Pearson Education, 4th Edition

3. Digital Logic and Computer Design, M. Morris Mano, PHI Learning, 2008 ISBN-978-81-203-0417-8

4. Electronic Instrumentation and Measurements (3rd Edition) - David A. Bell, Oxford University Press,
2013

5. Electronic Communication Systems, George Kennedy, 4th Edition, TMH

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/122106025
e https://nptel.ac.in/courses/108105132
e https://nptel.ac.in/courses/117104072
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
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Course Title: | Elements of Electrical Engineering

Course Code: BEEE103 CIE Marks 50
Course Type (Theory/Practical Theory SEE Marks 50
/Integrated ) Total Marks 100
Teaching Hours/Week (L:T:P: S) 2:2:0:0 Exam Hours 03
Total Hours of Pedagogy 40 hours Credits 03

Course objectives
. To explain the basic laws used in the analysis of DC circuits, electromagnetism.
To explain the behavior of circuit elements in single-phase circuits.
To explain three phase circuits, balanced loads and measurement of three phase power.
To explain the measuring techniques, measuring instruments anddomestic wiring.
To explain electricity billing, equipment and personal safety measures.

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

and make Teaching -Learning more effective
1. Chalk and talk
2. Animated /NPTEL videos
3. Cut sections

4.PPTs

Module-1 (08 Hrs)

DC circuits:Ohm’s law and Kirchhoff's laws, analysis of series, parallel and series-parallel circuits. Power and

energy.
Electromagnetism:Faraday’s Laws of Electromagnetic Induction, Lenz’s Law, Flemings rules, statically and

dynamically induced EMF; concepts of self and mutual inductance. Coefficient of Coupling. Energy stored in
magnetic field. Simple Numerical.

Module-2 (08 Hrs)

Single-phase AC circuits: Generation of sinusoidal voltage, frequency of generated voltage, average value, RMS
value, form factor and peak factor of sinusoidal voltage and currents.

Phasor representation of alternating quantities. Analysis of R, L, C, R-L,R-C and R-L-C circuits with phasor
diagrams, Real power, reactive power, apparent power, and Power factor. Series, Parallel and Series-Parallel
circuits. Simple Numerical.

Module-3(08 Hrs)

Three-phase AC circuits:Necessity and advantage of 3-phase system. Generation of 3-phase power. Definition of
phase sequence. Balanced supply and balanced load. Relationship between line and phase values of balanced star
and delta connections. Power in balanced 3-phase circuits. Measurement of 3-phase power by 2-wattmeter
method.Simple Numerical.

Module-4(08 Hrs)

Measuring instruments:construction and working principle of whetstone’s bridge, Kelvin's double bridge,
Megger, Maxwel’s bridge for inductance, Schering’s bridge for capacitance, concepts of current transformer and
potential transformer. (Only balance equations and Excluding Vector diagram approach)

Domestic Wiring: Requirements, Types of wiring: casing, capping. Two way and three way control of load.

Module-5 (08 Hrs)

Electricity bill: Power rating of household appliances including air conditioners, PCs, laptops, printers, etc.
Definition of “unit” used for consumption of electrical energy, two-part electricity tariff, calculation of electricity bill
for domestic consumers.

Equipment Safety measures: Working principle of Fuse and Miniature circuit breaker (MCB), merits and
demerits.

Personal safety measures: Electric Shock, Earthing and its types, Safety Precautions to avoid shock, and Residual
Current Circuit Breaker (RCCB) and Earth Leakage Circuit Breaker (ELCB).
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Course outcome (Course SKkill Set)

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

Co1 Understand the concepts of DC circuits and Electromagnetism.

co2 Understand the concepts of single phase and Three phase AC circuits.

co3 Apply the basic Electrical laws to solve circuits.

Co4 Understand the concepts of measurements and measuring Instruments

CO5 Explain the concepts of domestic wiring, electricity billing, circuit protective devices and
personal safety measures.

Assessment Details (both CIE and SEE)

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

Continuous Internal Evaluation (CIE):

The Teachers shall choose the types of assignments depending on the requirement of the course and plan to
attain the Cos and POs. (to have a less stressed CIE, the portion of the syllabus should not be common
/repeated for any of the methods of the CIE. Each method of CIE should have a different syllabus portion of the
course). CIE methods /test question paper is designed to attain the different levels of Bloom’s taxonomy as per
the outcome defined for the course.

Three Tests each of 20 Marks;

e 1st 2nd gnd 3rdtests shall be conducted after completion of the syllabus of 30-35%,
70-75%, and 90-100% of the course/s respectively.

e Assignments/Seminar/quiz/group discussion /field survey & report presentation/ course
project/Skill development activities, suitably planned to attain the COs and POs for a total of
40 Marks.
If the nature of the courses requires assignments/Seminars/Quizzes/group discussion two
evaluation components shall be conducted. If course project/field survey/skill development

activities etc then the evaluation method shall be one.

Total CIE marks (out of 100 marks) shall be scaled down to 50 marks

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

e The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.

e The question paper will have 10 questions. Two questions per module. Each question is set for 20
marks.The students have to answer 5 full questions, selecting one full question from each module. The
student has to answer for 100 marks and marks scored out of 100 shall be proportionally reduced to
50 marks.

e There will be 2 questions from each module. Each of the two questions under a module (with a maximum
of 3 sub-questions), should have a mix of topics under that module.
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Suggested Learning Resources:
Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)
Text Books:
1. Basic Electrical Engineering by D C Kulshreshtha, Tata McGraw Hill, First Edition 2019.
2. Atext book of Electrical Technology by B.L. Theraja, S Chand and Company, reprint edition 2014.

Reference Books:
1. Basic Electrical Engineering, D. P. Kothari and I. ]. Nagrath, Tata McGraw Hill 4th edition, 2019.

2. Principles of Electrical Engineering & Electronics by V. K. Mehta, Rohit Mehta, S. Chand and Company
Publications, 2nd edition, 2015.

3. Electrical Technology by E. Hughes, Pearson, 12th Edition, 2016.

4. Electrical and electronic measurements and instrumentation by A K Sawhney, Dhanapat Rai and Co.
edition, January 2015

Web links and Video Lectures (e-Resources):

e www.nptelac.in

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
o  Wherever required, faculty shall demonstrate the concepts through laboratory experiments.

COs and POs Mapping (Individual teacher has to fill up)

POl PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | POI2
CO1 3 2 1 0 1 1 1 1 0 0 0 1
CO2 3 3 2 1 1 1 0 0 0 0 0 1
Co3 3 2 1 1 1 1 1 1 0 0 0 1
CO4 3 2 2 1 0 1 1 1 0 0 0 1
CO5 3 1 2 0 1 2 1 1 0 0 1 1

Level 3- Highly Mapped, Level 2-Moderately Mapped, Level 1-Low Mapped, Level 0- Not Mapped




