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VISION AND MISSION OF THE INSTITUTION 
 
 
 

 
VISION 

 
B.S. Abdur Rahman Crescent Institute of Science and 

Technology aspires to be a leader in Education, Training and 

Research in multidisciplinary areas of importance and to play a vital 

role in the Socio- Economic progress of the Country in a sustainable 

manner. 

 

 
MISSION 

 

 To blossom into an internationally renowned Institute. 

 To empower the youth through quality and value-based education. 

 To promote professional leadership and entrepreneurship. 

 To achieve excellence in all its endeavors to face global 
challenges. 

 To provide excellent teaching and research ambience. 

 To network with global Institutions of Excellence, Business, 

Industry and Research Organizations. 

 To contribute to the knowledge base through Scientific enquiry, 

Applied Research and Innovation. 
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION 

ENGINEERING 
 

 
VISION AND MISSION 

 
 

VISION 
 
 

Department of Electronics and Communication Engineering envisions 

to be a leader in providing state of the art education through excellence 

in teaching, training, and research in contemporary areas of Electronics 

and Communication Engineering and aspires to meet the global and 

socio economic challenges of the country. 
 

 
 
 

MISSION 
 
 

• The Department of Electronics and Communication Engineering 

endeavours to produce globally competent Engineers prepared 

to face challenges of the society. 

• To enable the students to formulate, design and solve problems 

in applied science and engineering. 

• To provide excellent teaching and research environment using 

state of the art facilities. 

• To provide adequate practical training to meet the requirement 

of the Electronics & communication industry. 

• To train the students to take up leadership roles in their career 

or to pursue higher education and research. 
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PROGRAMME EDUCATIONAL OBJECTIVES AND OUTCOMES 

B.TECH. (ELECTRONICS AND COMPUTER ENGINEERING) 

 

PROGRAMME EDUCATIONAL OBJECTIVES 

 

PEO 1: Apply fundamental knowledge in electronics and computer 

engineering to develop innovative and effective solutions to real-

world problems. 

 

PEO 2: Demonstrate professional ethics to work and manage large, cross-

functional teams while contributing to the growth of the organization. 

 

PEO 3: Utilize modern engineering and IT tools effectively to provide 

appropriate engineering solutions for the betterment of society and 

the environment. 

 

PEO 4: Interact effectively with the engineering community and society, and 

embrace lifelong learning and professional development in the 

context of technological advancements 
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PROGRAMME OUTCOMES: 

 PO1: Engineering Knowledge: Apply knowledge of mathematics, 

natural science, computing, engineering fundamentals and an 

engineering specialization as specified in WK1 to WK4 respectively to 

develop to the solution of complex engineering problems.  

 PO2: Problem Analysis: Identify, formulate, review research literature 

and analyze complex engineering problems reaching substantiated 

conclusions with consideration for sustainable development. (WK1 to 

WK4)  

 PO3: Design/Development of Solutions: Design creative solutions for 

complex engineering problems and design/develop 

systems/components/processes to meet identified needs with 

consideration for the public health and safety, whole-life cost, net zero 

carbon, culture, society and environment as required. (WK5)  

 PO4: Conduct Investigations of Complex Problems: Conduct 

investigations of complex engineering problems using research-

based knowledge including design of experiments, modelling, 

analysis & interpretation of data to provide valid conclusions. (WK8).  

 PO5: Engineering Tool Usage: Create, select and apply appropriate 

techniques, resources and modern engineering & IT tools, including 

prediction and modelling recognizing their limitations to solve complex 

engineering problems. (WK2 and WK6)  

 PO6: The Engineer and The World: Analyze and evaluate societal and 

environmental aspects while solving complex engineering problems 

for its impact on sustainability with reference to economy, health, 

safety, legal framework, culture and environment. (WK1, WK5, and 

WK7).  

 PO7: Ethics: Apply ethical principles and commit to professional 

ethics, human values, diversity and inclusion; adhere to national & 

international laws. (WK9) 
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 PO8: Individual and Collaborative Team work: Function effectively as 

an individual, and as a member or leader in diverse/multi-disciplinary 

teams.  

 PO9: Communication: Communicate effectively and inclusively within 

the engineering community and society at large, such as being able 

to comprehend and write effective reports and design documentation, 

make effective presentations considering cultural, language, and 

learning differences PO10: Project Management and Finance: Apply 

knowledge and understanding of engineering management principles 

and economic decision-making and apply these to one’s own work, 

as a member and leader in a team, and to manage projects and in 

multidisciplinary environments.  

 PO11: Life-Long Learning: Recognize the need for, and have the 

preparation and ability for i) independent and life-long learning ii) 

adaptability to new and emerging technologies and iii) critical thinking 

in the broadest context of technological change. (WK8)  

 

 

PROGRAMME SPECIFIC OUTCOMES 

 

PSO1:   Acquire fundamental knowledge and skills to analyse, design and develop 

electronic devices and computing systems 

 

PSO2: Develop automated solutions for contemporary applications using hardware-

software proficiency 

 

PSO3:   Apply modern Electronics and Computer Engineering tools and techniques 

to find solutions for multi-disciplinary problems. 
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REGULATIONS – 2025   

B.TECH. DEGREE PROGRAMMES 

(Under Choice Based Credit System) 

(Amendments as approved by the 25th Academic Council – March 2026) 

1.0   PRELIMINARY DEFINITIONS & NOMENCLATURE 

In these Regulations, unless the context otherwise requires: 

i) "Programme" means B.Tech. Degree Programme. 

ii) "Branch" means specialization or discipline of B.Tech. Degree 

Programme like Civil Engineering, Mechanical Engineering, etc., 

iii) "Course" means theory / practical / laboratory integrated theory / 

seminar / internship / project and any other subject that is normally 

studied in a semester like English, Mathematics, Environmental 

Science, Engineering Graphics, Electronic Devices etc., 

iv) "Institution" means B.S. Abdur Rahman Crescent Institute of 

Science and Technology. 

v) “Academic Council” means the Academic Council, which is the 

apex body on all academic matters of this Institute. 

vi) "Dean (Academic Affairs)" means the Dean (Academic Affairs) 

of the Institution who is responsible for the implementation of relevant 

rules and regulations for all the academic activities. 

vii) "Dean (Student Affairs)" means the Dean (Students Affairs) of 

the Institution who is responsible for activities related to student 

welfare, conduct of co-curricular, extra-curricular events and 

discipline in the campus. 

viii) "Controller of Examinations" means the Controller of 

Examinations of the Institution who is responsible for the conduct of 

examinations and declaration of results. 

ix) “Dean of the School” means the Dean of the School of the 

department concerned. 

x) “Head of the Department” means the Head of the Department 

concerned.  
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2.0  ADMISSION 

2.1a) Candidates for admission to the first semester of the eight semester  

B. Tech. degree programme shall be required to have passed the Higher 

Secondary Examination of the 10+2 curriculum (Academic stream) 

prescribed by the appropriate authority or any other examination of any 

University or authority accepted by the Institution as equivalent thereto. 

Grade 12 or equivalent stage of education (Level 4) as per NEP 2020. 

2.1 b) The student shall have studied at least any three of the following 

courses: Physics, Mathematics, Chemistry, Computer Science, 

Electronics, Information Technology, Biology, Informatics Practices, 

Biotechnology, Technical Vocational Subjects, Agriculture, 

Engineering Graphics, Business Studies, Entrepreneurship at 10+2 

level. In case if the student has not studied any or all the courses viz., 

mathematics, physics and chemistry, he / she shall undergo bridge 

course(s) in the concerned course(s) at 10+2 level knowledge (Level 

4 of NEP 2020). 

2.2 Notwithstanding the qualifying examination, the candidate might have 

passed at 10+2, the candidate shall also write an entrance 

examination prescribed by the Institution for admission to certain 

programmes. The entrance examination shall test the proficiency of 

the candidate in the courses considered eligible for admission on the 

standards prescribed for 10+2 academic stream. 

2.3 Candidates for admission to the third semester of the eight semester 

B.Tech. programme under lateral entry category shall be required to 

have passed minimum Three years / Two years (Lateral Entry) 

Diploma examination in any branch of Engineering / Technology or 

passed B.Sc. Degree from a recognized University as defined by 

UGC and passed 10+2 examination with Mathematics as a subject 

or Passed three year Diploma of Vocation Stream (D.Voc) in the 

same or allied sector or any other examination of any other authority 

accepted by the Institution as equivalent thereto. 

2.4 The Institution shall offer suitable bridge courses in Mathematics, 
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Physics, Engineering drawing, etc., for the students of diverse 

backgrounds. 

2.5 The eligibility criteria such as marks, number of attempts and physical 

fitness shall be as prescribed by the Institution in adherence to the 

guidelines of regulatory authorities from time to time. 

2.6 The eligibility and admission criteria prescribed by the respective 

programme regulating bodies shall be strictly followed for the 

selection and admission of candidates to the specific programmes. 

 

3.0 BRANCHES OF STUDY 

3.1 Regulations are applicable to the following B.Tech. Degree 

programmes in various branches of Engineering and Technology, 

each distributed over eight semesters, with two semesters per 

academic year. 

1. Aeronautical Engineering 

2. Artificial Intelligence and Data Science 

3. Automobile Engineering 

4. Biotechnology 

5. Civil Engineering 

6. Computer Science and Engineering 

7. Computer Science and Engineering (Cyber Security) 

8. Computer Science and Engineering (Internet of Things) 

9. Computer Science and Engineering (Artificial Intelligence and 

Machine Learning)  

10. Electrical and Electronics Engineering 

11. Electronics and Communication Engineering  

12. Electronics and Computer Engineering 

13. Electronics and Instrumentation Engineering 

14. Electronics and Communication Engineering (VLSI Design 

and Technology)  

15. Information Technology 

16. Mechanical Engineering 
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17. Polymer Engineering 

 

4.0 STRUCTURE OF THE PROGRAMME 

4.1 Every programme has a curriculum with syllabi consisting of theory 

and practical courses as per AICTE such as, 

i) Basic Science Courses - BSC 

ii) Humanities and Social Sciences including Management Courses - 

HSC 

iii) Engineering Science Courses - ESC 

iv) Professional Core Courses - PCC 

v) Professional Elective Courses - PEC 

vi) Open Elective Courses - OEC 

vii) Laboratory Courses – LC 

viii) Laboratory Integrated Theory Courses – LITC 

ix) Mandatory Non Credit Courses- MNC 

x) Project - PROJ (Project work, seminar and internship in 

industry or at appropriate workplace)  

4.1.1 Mandatory Induction Programme for First Year Students 

The first year students upon admission shall undergo a mandatory three-

week Induction programme consisting of physical activity, creative arts, 

universal human values, literary, proficiency modules, lectures by eminent 

people, visits to local areas, familiarization with departments / schools and 

centres, etc., 

4.1.2 Personality and Character Development 

All students shall enroll, on admission, in any of the following personality 

and character development programmes or in departmental societies: 

 National Cadet Corps (NCC) 

 National Service Scheme (NSS) 

 National Sports Organization (NSO) 

 Youth Red Cross (YRC) 

 Rotaract 

 Crescent Indian Society Training Development (ISTD – C) 
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 Crescent Creative Strokes 

 Crescent Technocrats club 

The training activities / events / camp shall normally be organized during 

the weekends / vacation period. 

4.1.3 Online Courses through SWAYAM and Other MOOC Platforms: 

Credit Transfer and Curriculum Integration 

Students are permitted to undergo Department-approved online courses 

offered through the SWAYAM platform up to 40% of the total credits 

prescribed in a semester, excluding the project semester, during their 

period of study, with the recommendation of the Head of the 

Department/Dean of the School and prior approval of the Dean (Academic 

Affairs). The credits earned through such online courses, after 

approval/ratification by the respective Board of Studies, shall be transferred 

following the prescribed approval procedures. These online courses may 

be considered in lieu of Core Courses and Elective Courses, subject to 

equivalence and approval by the competent authorities. 

Students shall also be permitted to undergo online courses offered through 

recognized Massive Open Online Course (MOOC) platforms other than 

SWAYAM, such as Coursera, Udemy, and other equivalent platforms 

approved by the University, to enable students across all disciplines to gain 

global academic exposure, acquire industry-relevant skills, and enhance 

employability. 

The online courses offered through such platforms may be mapped either 

partially or fully with the curriculum of the respective programme, subject 

to the approval of the Department/Programme Committee concerned. The 

Departments may integrate such online courses as components of courses 

prescribed in the curriculum. In such cases, the successful completion of 

the prescribed online course and the certification obtained thereof may be 

considered as a component of the Continuous/Internal Assessment of the 

respective course, as recommended by the Class Committee and 

approved by the competent authority. 

4.1.4 Value Added Courses 
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The students are permitted to pursue department approved online courses 

(excluding courses registered for credit transfer) or courses offered / 

approved by the department as value added courses. 

The details of the value added course viz., syllabus, schedule of classes 

and the course faculty shall be sent to the Dean (Academic Affairs) for 

approval. The students may also undergo the value added courses offered 

by other departments with the consent of the Head of the Department 

offering the course. 

These value added courses shall be specified in the consolidated mark sheet 

as additional courses pursued by the student over and above the curriculum 

during the period of study.  

4.1.5 Industry Internship / Start-up Activity 

The students shall undergo industrial training/internship for the period 

specified in the curriculum during the summer vacation in an industry 

relevant to their field of study. Students may also undergo internship at 

research organizations, reputed industries, start-ups, or eminent academic 

institutions for the period prescribed in the curriculum during the summer 

vacation, in lieu of industrial training.  

Students are also encouraged to engage in innovation, start-up, and 

entrepreneurial activities. Students involved in approved and verifiable start-

up activities shall be permitted to undertake such activities in lieu of the 

industrial training/internship prescribed in the curriculum and earn the 

corresponding academic credits, subject to evaluation and recommendation 

by the Crescent Innovation and Incubation Council (CIIC) and the concerned 

Department/Programme Committee. Such activities may include innovation-

driven projects, business model development, and other entrepreneurship-

related initiatives. 

In all cases, prior approval shall be obtained from the Head of the 

Department/Dean of the School, and the training, internship, or start-up 

activity shall be undertaken continuously for the prescribed duration. 

4.1.6 Industrial Visit 

The student shall undergo at least one industrial visit every year from the 
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second year of the programme. The Heads of Departments / Deans of 

Schools shall ensure the same. 

4.2 Each course is normally assigned certain number of credits: 

 one credit per lecture period per week 

 one credit per tutorial period per week 

 one credit for two to three periods and two credits for four 

periods of laboratory or practical sessions per week 

 one credit for two periods of seminar / project work per week 

 one credit for two weeks of industrial training or 80 hours per 

semester. 

4.3 Each semester curriculum shall normally have a blend of lecture 

courses, laboratory courses, laboratory integrated theory courses, 

etc. 

4.4 The medium of instruction, examinations and project report shall be in 

English, except for courses in languages other than English. 

 

5.0 DURATION OF THE PROGRAMME 

5.1 A student is expected to complete the B.Tech. programme in eight 

semesters (six semesters in the case of lateral entry scheme), but in 

any case not more than 14 continuous semesters reckoned from the 

date of first admission (12 semesters in the case of lateral entry 

students). 

5.2 Each semester shall consist of a minimum of 90 working days 

including the days of examinations. 

5.3 The maximum duration for completion of the programme as 

mentioned in clause 5.1 shall also include period of break of study 

vide clause 7.1 so that the student may be eligible for the award of 

the degree. 

 

6.0 REGISTRATION AND ENROLLMENT 

6.1 The students of first semester shall register and enroll for courses at 

the time of admission by paying the prescribed fees. For the 
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subsequent semesters registration for the courses shall be done by 

the student one week before the last working day of the previous 

semester. 

6.2 Change of an Elective Course 

A student can change an enrolled elective course within 10 working days 

from the commencement of the course, with the approval of the Dean 

(Academic Affairs), on the recommendation of the Head of the Department 

of the student. 

6.3  Withdrawal from a Course 

A student can withdraw from an enrolled course at any time before the first 

continuous assessment test for genuine reasons, with the approval of the 

Dean (Academic Affairs), on the recommendation of the Head of the 

Department of the student. 

 

7.0 BREAK OF STUDY FROM PROGRAMME 

7.1 A student may be allowed / enforced to take a break of study for two 

semesters from the programme with the approval of Dean (Academic 

Affairs) for the following reasons: 

7.1.1 Medical or other valid grounds 

7.1.2 Award of ‘I’ grade in all the courses in a semester 

due to lack of attendance 

7.1.3 Debarred due to any act of indiscipline 

7.2 The total duration for completion of the programme shall not exceed 

the prescribed maximum number of semesters (vide clause 5.1). 

7.3 A student who has availed a break of study in the current semester 

(odd/even) can rejoin only in the subsequent corresponding 

(odd/even) semester in the next academic year on approval from the 

Dean (Academic affairs). 

7.4 During the break of study, the student shall not be allowed to attend 

any regular classes or participate in any activities of the Institution. 

However, he / she shall be permitted to enroll for the ‘I’ grade courses 

and appear for the arrear examinations. 
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8.0 CLASS ADVISOR AND FACULTY ADVISOR 

8.1 Class Advisor 

A faculty member shall be nominated by the Head of the Department as 

class advisor for the class throughout the period of study except first year. 

The class advisor shall be responsible for maintaining the academic, 

curricular and co-curricular records of students of the class throughout their 

period of study. 

However, for the first and second semester, the class advisors (first year 

class advisors) are nominated by the first year coordinator. 

 

8.2 Faculty Advisor 

To help the students in planning their courses of study and for general 

counseling, the Head of the Department of the students shall attach a 

maximum of 20 students to a faculty member of the department who 

shall function as faculty advisor for the students throughout their period of 

study. Such faculty advisor shall guide the students in taking up the elective 

courses for registration and enrolment in every semester and also offer 

advice to the students on academic and related personal matters. 

 

9.0 COURSE COMMITTEE 

9.1 Each common theory course offered to more than one group of 

students shall have a “Course Committee” comprising all the course 

faculty teaching the common course with one of them nominated as 

a course coordinator. The nomination of the course coordinator shall 

be made by the Head of the Department / Dean (Academic Affairs) 

depending on whether all the course faculty teaching the common 

course belong to a single department or from several departments. 

The course committee shall ensure preparation of a common 

question paper and scheme of evaluation for the tests and semester 

end examination. 
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10.0 CLASS COMMITTEE 

A class committee is constituted branch wise and semester wise by the 

Head of the Department / Dean of the School shall normally comprise of 

faculty members handling the courses, student representatives and a 

senior faculty member not handling any courses for that class as chairman. 

10.1 The composition of class committees for first and second semester 

is as follows: 

i) The first year coordinator shall be the chairman of the class 

committee 

ii) Faculty members of all individual courses of first / second semester 

iii) Six student representatives (male and female) of each class 

nominated by the first year coordinator 

iv) The class advisor and faculty advisors of the class 

10.2 The composition of the class committee for each branch from 3rd to 

8th semester is as follows: 

i) One senior faculty member preferably not handling courses for the 

concerned semester appointed as chairman by the Head of the 

Department 

ii) All the faculty members handling courses of the semester 

iii) Six student representatives (male and female) of each class 

nominated by the Head of the Department in consultation with 

the relevant faculty advisors 

iv) All faculty advisors and the class advisors 

v) Head of the Department 

10.3 The class committee shall meet at least three times during the 

semester. The first meeting shall be held within two weeks from the 

date of commencement of classes, in which the components of 

continuous assessment for various courses and the weightages for 

each component of assessment shall be decided for the first and 

second assessment. The second meeting shall be held within a week 

after the date of first assessment report, to review the students' 

performance and for follow up action. 
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10.4 During these two meetings, the student members shall meaningfully 

interact and express opinions and suggestions to improve the 

effectiveness of the teaching-learning process, curriculum and 

syllabi, etc. 

10.5 The third meeting of the class committee, excluding the student 

members, shall meet after the semester end examinations to analyse 

the performance of the students in all the components of 

assessments and decide their grades in each course. The grades for 

a common course shall be decided by the concerned course 

committee and shall be presented to the class committee(s) by the 

course faculty concerned. 

 

11.0 CREDIT LIMIT FOR ENROLLMENT & MOVEMENT TO HIGHER 

SEMESTER 

11.1  A student can enroll for a maximum of 36 credits during a semester 

including Redo / Predo courses. 

11.2 The minimum credits earned by the student to move to 7th semester 

shall not be less than 60 credits (40 credits for lateral entry students). 

 

12.0 ASSESSMENT PROCEDURE AND PERCENTAGE WEIGHTAGE 

OF MARKS 

12.1 Every theory course shall have a total of three assessments during a 

semester as given below: 

Assessments Course Coverage in 

Weeks 

Duration Weightage of 

Marks 

Assessment 1 1 to 6 1.5 hours 25% 

Assessment 2 7 to 12 1.5 hours 25% 

Semester End Examination Full course 3 hours 50% 

 

12.2 Theory Course 

Appearing for semester end theory examination for each course is 
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mandatory and a student shall secure a minimum of 40% marks in each 

course in semester end examination for the successful completion of the 

course. 

12.3 Laboratory Course 

Every practical course shall have 60% weightage for continuous 

assessments and 40% for semester end examination. However, a student 

shall have secured a minimum of 50% marks in the semester end practical 

examination for the award of pass grade. 

12.4 Laboratory Integrated Theory (LIT) Courses  

For laboratory integrated theory courses, the theory and practical 

components shall be assessed separately for 100 marks each and 

consolidated by assigning a weightage of 75% for theory component and 

25% for practical component (for a 4 credit LIT course). Grading shall be 

done for this consolidated mark. Assessment of theory components shall 

have a total of three assessments with two continuous assessments 

carrying 25% weightage each and semester end examination carrying 50% 

weightage. The student shall secure a separate minimum of 40% in the 

semester end theory examination. The evaluation of practical components 

shall be through continuous assessment. 

Component Maximum 

Marks 

Weightage 

for Final 

Grade 

Mode of Assessment 

Theory 

Component 

100 75% CAT1 (25%) + CAT2 

(25%) + SEE (50%) 

Practical 

Component 

100 25% 60% Continuous 

assessment + 40% 

End Semester exam 

Final Grade 

Basis 

Consolidated 100% 75% Theory + 25% 

Practical 

Pass 

Requirement 

- - Minimum 40% in 

Semester-End Theory 

Exam (SEE) 
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Note:  

1. Proportionate weightage shall be assigned to LIT courses based on their 

credit value, whether 2 or 3 credits. 

2. In Lab-Integrated Professional Elective courses, the laboratory 

component shall be assessed by the course faculty. 

12.5 The components of continuous assessment for theory / practical / 

laboratory integrated theory courses shall be finalized in the first class 

committee meeting. 

12.6 Industry Internship/ Start-up Activity 

In the case of industry internship/ start-up activity, the student shall submit 

a report, which shall be evaluated along with an oral examination by a 

committee of faculty members constituted by the Head of the Department. 

The student shall also submit an internship completion certificate issued by 

the industry / CIIC / research / academic organization. The weightage of 

marks for industry internship/ start-up activity report and viva voce 

examination shall be 60% and 40% respectively. 

12.7 Project Work: (Mini Project and Capstone Project) 

Mini Project / Start-up Project shall be carried out either individually or as 

a group activity involving a maximum of four students. Each group shall 

identify a suitable problem, project, or start-up idea within their domain, 

either disciplinary or interdisciplinary, in consultation with the faculty 

mentor. The project shall lead to the development of a prototype, model, 

application or other innovation-driven outcome. 

The progress of the Mini Project / Start-up Project shall be evaluated 

through three periodic reviews comprising two interim reviews and one final 

review. A project report shall be submitted at the end of the semester. The 

reviews shall be conducted by a committee of faculty members constituted 

by the Head of the Department/Dean of the School. An oral examination 

(Viva Voce) shall be conducted as the semester-end examination by an 

internal examiner approved by the Controller of Examinations based on the 

project report. 

The weightage for assessment shall be: 
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             • Periodic Reviews – 50% 

       25% by the Project Guide 

        25% by the Review Committee 

• Project Report – 20% 

• Viva Voce Examination – 30% 

In the case of capstone project work, Capstone Project / Start-up Project 

shall be carried out either individually or as a group activity involving a 

maximum of four students. The project shall demonstrate the student's 

ability to integrate and apply the knowledge and skills acquired throughout 

the programme to address a real-world problem, research challenge, 

innovation, or entrepreneurial opportunity. 

A committee of faculty members constituted by the Head of the 

Department/Dean of the School shall conduct three periodic reviews during 

the semester to monitor and assess the progress of the project. At the end 

of the semester, students shall submit a project report, based on which a 

semester-end Viva Voce examination shall be conducted by an external 

examiner approved by the Controller of Examinations. 

The weightage for assessment shall be: 

• Periodic Reviews – 50% 

25% by the Project Guide 

25% by the Review Committee 

• Project Report – 20% 

• Viva Voce Examination – 30% 

12.8 Interdisciplinary Project Work 

To promote innovation, multidisciplinary learning, entrepreneurship, and 

start-up-oriented project development, students shall be encouraged to 

undertake interdisciplinary project work involving participation from at least 

two different Departments, Schools, or Programmes. 

An interdisciplinary project team may consist of a minimum of two and a 

maximum of four students from two or more disciplines, subject to the 

norms prescribed by the University from time to time. Each interdisciplinary 

project shall be guided by a Supervisor from one participating discipline 
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and a Co-Supervisor from another participating discipline. 

The project proposal shall clearly define the interdisciplinary nature of the 

work and specify the roles and responsibilities of the participating students. 

The proposal shall be approved by the concerned Department/Programme 

Committee(s) before the commencement of the project. 

The evaluation of students shall be carried out by the respective 

departments/programmes in accordance with the regulations applicable to 

the concerned programme. Each student shall be assessed primarily on 

the contribution made towards the objectives related to his/her discipline, 

while also contributing to the overall objectives and outcomes of the 

interdisciplinary project. 

The implementation, evaluation, and other procedural aspects of 

interdisciplinary project work shall be in accordance with the Standard 

Operating Procedure (SOP) prescribed by the University. 

12.9 For the first attempt of the arrear theory examination, the 

internal assessment marks scored for a course during first appearance 

shall be used for grading along with the marks scored in the arrear 

examination. From the subsequent appearance onwards, full weightage 

shall be assigned to the marks scored in the semester end examination 

and the internal assessment marks secured during the course of study 

shall become invalid. 

12.10 In case of laboratory integrated theory courses, after one regular 

and one arrear appearance, the internal mark of theory component is 

invalid and full weightage shall be assigned to the marks scored in the 

semester end examination for theory component. There shall be no arrear 

or improvement examination for lab components. 

 

13.0 SUBSTITUTE EXAMINATIONS 

13.1 A student who is absent, for genuine reasons, may be permitted to 

write a substitute examination for any one of the two continuous 

assessment tests of a course by paying the prescribed substitute 

examination fee. However, permission to take up a substitute 
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examination will be given under exceptional circumstances, such as 

accidents, admission to a hospital due to illness, etc. by a committee 

constituted by the Head of the Department / Dean of the School for 

that purpose. There is no substitute examination for semester end 

examinations. 

13.2 A student shall apply for a substitute exam in the prescribed form to 

the Head of the Department / Dean of the School within a week from 

the date of assessment test. However, the substitute examination will 

be conducted only after the last instructional day of the semester. 

 

14.0 ATTENDANCE REQUIREMENT AND SEMESTER / COURSE 

REPETITION 

14.1 A student shall earn 100% attendance in the scheduled contact hours 

(such as lectures, tutorials, labs, etc.) for that course. However, a 

relaxation of up to 25% in attendance may be granted to account for valid 

reasons such as medical emergencies, participation in co-curricular or 

extracurricular activities with prior approval, or other genuine 

circumstances. 

If a student's attendance falls below 75% in a particular course, even after 

considering the permissible relaxation, they will not be allowed to appear 

for the semester-end examination in that course. Instead, the student will 

be awarded an “I” grade (Incomplete) for the course. 

14.2 The faculty member of each course shall cumulate the attendance 

details for the semester and furnish the names of the students who 

have not earned the required attendance in the concerned course to 

the class advisor. The class advisor shall consolidate and furnish the 

list of students who have earned less than 75% attendance, in various 

courses, to the Dean (Academic Affairs) through the Head of the 

Department / Dean of the School. Thereupon, the Dean (Academic 

Affairs) shall officially notify the names of such students prevented 

from writing the semester end examination in each course. 

14.3 If a student’s attendance in any course falls between 65% and 75% 
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due to medical reasons (e.g., hospitalization, illness) or participation in 

institution-approved events, they may be granted exemption from the 

minimum attendance requirement and allowed to appear for the 

semester-end exam. The student must submit valid documents to the 

class advisor upon rejoining, with approval from the HoD/Dean. Final 

approval for condonation will be granted by the Vice Chancellor based 

on the Dean (Academic Affairs)’s recommendation. 

14.4 A student who has obtained an “I” grade in all the courses in a 

semester is not permitted to move to the next higher semester. Such 

students shall repeat all the courses of the semester in the 

subsequent academic year. 

14.5 The student awarded “I” grade, shall enroll and repeat the course 

when it is offered next. In case of “I” grade in an elective course either 

the same elective course may be repeated or a new elective course 

may be taken with the approval of the Head of the Department / Dean 

of the School. 

14.6 A student who is awarded “U” grade in a course shall have the option 

to either write the semester end arrear examination at the end of the 

subsequent semesters, or to redo the course when the course is 

offered by the department. Marks scored in the continuous 

assessment in the redo course shall be considered for grading along 

with the marks scored in the semester end (redo) examination. If any 

student obtains “U” grade in the redo course, the marks scored in the 

continuous assessment test (redo) for that course shall be 

considered as internal mark for further appearance of arrear 

examination. 

14.7 If a student with “U” grade, who prefers to redo any particular 

course, fails to earn the minimum 75% attendance while doing that 

course, then he / she is not permitted to write the semester end 

examination and his / her earlier “U” grade and continuous 

assessment marks shall continue. 

14.8 Students engaged in approved and verifiable start-up activities may 
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be granted an additional relaxation of up to 15% in attendance 

requirements, subject to the recommendation of the Crescent 

Innovation and Incubation Council (CIIC) and approval of the Head of 

the Department/Dean of the School concerned. 

 
15.0 REDO / PRE-DO COURSES 

15.1 A student can register for a maximum of three redo courses per 

semester without affecting the regular semester classes, whenever 

such courses are offered by the concerned department, based on the 

availability of faculty members and subject to a specified minimum 

number of students registering for each of such courses. 

15.2 The number of contact hours and the assessment procedure for 

any redo course shall be the same as regular courses, except there 

is no provision for any substitute examination and withdrawal 

from a redo course. 

15.3 A student shall be permitted to pre-do a course offered by the 

concerned department, provided it does not affect the regular 

semester class schedule. Such permission shall be granted based on 

the availability of faculty members, the maximum permissible credit 

limit of the semester, and the student’s fulfillment of the necessary 

prerequisites for the course. The proposal shall be recommended by 

the Dean of the School and the Head of the Department, and shall 

require final approval from the Dean (Academic Affairs). 

 

16.0 PASSING AND DECLARATION OF RESULTS AND GRADE SHEET 

16.1 All assessments of a course shall be made on absolute marks basis. 

The class committee without the student members shall meet to 

analyse the performance of students in all assessments of a course 

and award letter grades following the relative grading system. The 

letter grades and the corresponding grade points are as follows: 

Letter Grade Grade Points 

S 10 
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A 9 

B 8 

C 7 

D 6 

E 5 

U 0 

W - 

I - 

PA - 

FA - 

"W"- denotes withdrawal from the course 

“I” -  denotes “Incomplete” ie. inadequate attendance in the 

course and prevention from appearance of semester end examination 

“U” - denotes unsuccessful performance in the course. 

“PA” -  denotes the ‘Pass’ of the zero credit courses. 

“FA” - denotes the ‘Fail’ of the zero credit courses. 

 

16.2 A student who earns a minimum of five grade points (‘E’ grade) in a 

course is declared to have successfully completed the course. Such 

a course cannot be repeated by the student for improvement of 

grade. 

16.3 Upon awarding grades, the results shall be endorsed by the chairman 

of the class committee and Head of the Department / Dean of the 

School. The Controller of Examinations shall further approve and 

declare the results. 

16.4 Within one week from the date of declaration of result, a student can 

apply for revaluation of his / her semester end theory examination 

answer scripts of one or more courses, on payment of prescribed fee, 

through proper application to the Controller of Examinations. 

Subsequently, the Head of the Department / Dean of the School 

offered the course shall constitute a revaluation committee consisting 

of chairman of the class committee as convener, the faculty member 
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of the course and a senior faculty member having expertise in that 

course as members. The committee shall meet within a week to 

revalue the answer scripts and submit its report to the Controller of 

Examinations for consideration and decision. 

16.5 After results are declared, grade sheets shall be issued to each 

student, which contains the following details: a) list of courses 

enrolled during the semester including redo courses / arrear courses, 

if any; b) grades scored; c) Grade Point Average (GPA) for the 

semester and d) Cumulative Grade Point Average (CGPA) of all 

courses enrolled from the first semester onwards. 

GPA is the ratio of the sum of the products of the number of credits of 

courses registered and the grade points corresponding to the grades 

scored in those courses, taken for all the courses, to the sum of the number 

of credits of all the courses in the semester. 

If Ci, is the number of credits assigned for the ith course and GPi is the 

Grade Point in the ith course, 

Where n = number of courses 

The Cumulative Grade Point Average (CGPA) is calculated in a similar 

manner, considering all the courses enrolled from first semester. 

“I”, "W", “PA” and “FA” grades are excluded for calculating GPA. 

"U", “I”, "W", “PA” and “FA” grades are excluded for calculating CGPA. 

The formula for the conversion of CGPA to equivalent percentage of 

marks shall be as follows: 

Percentage equivalent of marks = CGPA X 10 

16.6 After successful completion of the programme, the degree shall be 

awarded to the students with the following classifications based on 

CGPA. 

Classification CGPA 

First Class with 

Distinction 

8.50 and above and passing all the courses in 

first appearance and completing the programme 
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within the prescribed period of 8 semesters for 

all students (except lateral entry students) and 

6 semesters for lateral entry students 

First Class 6.50 and above and completing the programme 

within a maximum of 10 semesters for all 

students (except lateral entry students) and 8 

semesters for lateral entry students 

Second Class Others 

 

16.6.1 Eligibility for First Class with Distinction 

 A student should not have obtained ‘U’ or ‘I’ grade in any course 

during his/her study 

 A student should have completed the UG programme within the 

minimum prescribed period of study (except clause 7.1.1) 

16.6.2 Eligibility for First Class 

 A student should have passed the examination in all the courses 

not more than two semesters beyond the minimum prescribed 

period of study (except clause 7.1.1) 

16.6.3  The students who do not satisfy clause 16.6.1 and clause 16.6.2 

shall be classified as second class. 

16.6.4 The CGPA shall be rounded to two decimal places for the purpose 

of classification. The CGPA shall be considered up to three decimal 

places for the purpose of comparison of performance of students and 

ranking. 

 

17.0 SUPPLEMENTARY EXAMINATION 

Final year students and passed out students can apply for 

supplementary examination for a maximum of three courses thus providing 

an opportunity to complete their degree programme. Likewise, students 

with less credits in VI semester can also apply for supplementary 

examination for a maximum of three courses to enable them to earn 

minimum credits to move to higher semester. The students can apply for 
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supplementary examination within three weeks of the declaration of results 

in the even semester. 

 

18.0 DISCIPLINE 

18.1 Every student is expected to observe discipline and decorum both 

inside and outside the campus and not to indulge in any activity which 

tends to affect the reputation of the Institution. 

18.2 Any act of indiscipline of a student, reported to the Dean (Student 

Affairs), through the Head of the Department / Dean of the School 

concerned shall be referred to a Discipline and Welfare Committee 

constituted by the Registrar for taking appropriate action.  

 

19.0 MULTI ENTRY AND MULTI EXIT (MEME) FRAMEWORK 

In accordance with the provisions of the National Education Policy (NEP) 

2020, the programme shall support a Multi Entry – Multi Exit (ME-ME) 

framework to provide flexibility in the academic pathway of students. 

19.1 Exit Option: 

19.1.1 Credit Requirement for Award of B.Tech. Degree  

To qualify for the award of a B.Tech. degree from the Institute, a student 

must successfully complete the total credit requirements as prescribed in the 

approved curriculum of the respective programme. The specific credit 

requirements are determined by the programme curriculum. 

19.1.2 Provision for Multiple Exit 

In alignment with NEP 2020 guidelines, the Institute provides students 

enrolled in undergraduate programmes with the option of multiple exits, 

subject to the following conditions: 

a. Exit at the End of First or Second Year 

Students may choose to exit the programme at the end of either the first year 

or the second year, provided they have fulfilled the prescribed academic 

requirements. 

b. Application for Exit 
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A student intending to exit must submit a formal written application in the 

prescribed format at least eight weeks prior to the scheduled end of the 

academic year. 

c. Departmental Recommendation 

1. Upon receipt of the application, the concerned Department 

shall evaluate the academic record of the student and 

recommend the award of a Certificate or Diploma as 

applicable, based on the credits earned. 

2. In the case of arrear courses, the Certificate/Diploma will be 

conferred only after successful clearance of all pending 

arrears. 

d. Notification of Completion 

Once a student has fulfilled the requirements for the award of 

Certificate/Diploma, the Department shall notify the same to Controller of 

Examinations for further processing and issuance. 

 

19.1.3  Award of Qualifications under Multiple Exit Scheme 

1. Certificate: Awarded after successful completion of the first 

year, subject to earning the minimum prescribed first-year credits 

as per respective curriculum along with a 3-credit Skill Based 

Course. 

2. Diploma: Awarded after successful completion of the second 

year, subject to earning the minimum prescribed cumulative 

credits as per the respective curriculum (e.g., 44 credits from the 

first year + 42 credits from the second year) along with 6 credits 

of Skill Based Courses. 

 

19.1.4 Conditions Governing Exit 

1. The multiple exit facility is intended strictly for genuine and 

exceptional circumstances, such as prolonged illness, or 

securing an employment opportunity necessitating a temporary 

withdrawal from the programme. 
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2. Students opting for a temporary exit after the first or second year 

must obtain prior approval from the Registrar through the 

Dean (Academics), based on the recommendation of the 

respective Head of the Department. 

 

19.1.5 Expectation of Programme Continuity 

While the option for multiple exits exists, it is generally expected that students 

admitted to a B.Tech. programme shall pursue their studies continuously 

until completion of the final degree requirements. 

 

19.2. Entry Option: 

Students seeking re-entry into the programme (multi-entry) must submit an 

application through the proper channel at the beginning of the odd 

semester. Admission shall be subject to fulfilment of institutional guidelines, 

credit mapping, and availability of seats. 

19.3.  Credits Requirement for the Certifications: 

Name of the Certificate Programme Required 

Credits Certificate (Level 4.5 as per NEP 2020) 40* - 45 

Diploma (Level 5 as per NEP 2020) 80* - 87 

 

* The minimum number of credits that a student must earn (as per the 

respective curriculum) in order to get the above certification program. 

 

20 ELIGIBILITY FOR THE AWARD OF DEGREE 

20.1 A student shall be declared to be eligible for the award of B.Tech. 

degree provided the student has: 

20.1.1 Successfully earned the required number of total credits as 

specified in the curriculum of the programme of study within a 

maximum period of 14 semesters (12 semesters for lateral entry) 

from the date of admission, including break of study. 

20.1.2 Successfully completed the requirements of the enrolled 

professional development activity through various institute level 
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clubs or department level membership in societies. 

20.1.3 No dues to the Institution, Library, Hostel, etc. 

20.1.4 No disciplinary action pending against him/her. 

20.2 The award of the degree must have been approved by the Institution. 

 

21 MINOR DEGREE PROGRAMMES OFFERED FOR STUDENTS 

21.1 The students admitted in the following B.Tech. programmes can 

graduate with a minor degree, which is optional, along with a major 

degree. 

21.2 The eligibility for choosing the minor degree is given as below: 

Sl. 

No. 
Minor Degree 

Eligible Major Degree Programmes 

(from other Departments) 

Offering 

Dept. 

1. Artificial Intelligence 

and 

Machine Learning 

Mechanical Engineering  

Aeronautical Engineering 

Polymer Engineering 

Automobile Engineering  

Civil Engineering  

Biotechnology 

Electrical and Electronics Engg.  

Electronics and Instrumentation Engg. 

CSE 

2. Block Chain CSE 

3. Cyber Security IT 

4. Data Science CSE 

5. Internet of Things (IoT) ECE 

6. Virtual & Augmented 

Reality 

Mechanical Engineering  

Aeronautical Engineering  

Polymer Engineering 

Automobile Engineering 

Civil Engineering  

Biotechnology 

Electrical and Electronics Engg.  

Electronics and Instrumentation Engg. 

Electronics and Communication Engg. 

CSE 

7. Sensor Technology Mechanical Engineering  

Aeronautical Engineering  

Polymer Engineering  

IT 
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Sl. 

No. 
Minor Degree 

Eligible Major Degree Programmes 

(from other Departments) 

Offering 

Dept. 

Automobile Engineering 

Civil Engineering  

Biotechnology 

Electrical and Electronics Engg. 

8. Robotics Artificial Intelligence and Data Science  

Computer Science and Engg. (AIML) 

Computer Science and Engg. (CS) 

Computer Science and Engg. (IoT) 

Computer Science and Engineering 

Information Technology 

Civil Engineering 

Biotechnology 

Electrical and Electronics Engg. 

Electronics and Instrumentation  Engg. 

Mech. 

9. 3D Printing Artificial Intelligence and Data Science 

Computer Science and Engineering 

Computer Science and Engg. (AIML) 

Computer Science and Engg. (CS) 

Computer Science and Engg. (IoT) 

Information Technology 

Biotechnology 

Electrical and Electronics Engg. 

Electronics and Instrumentation Engg. 

Electronics and Communication Engg.  

Mech. 

10. Electric Vehicles Artificial Intelligence and Data Science  

Computer Science and Engineering 

Computer Science and Engg.(AIML) 

Computer Science and Engg.(CS) 

Computer Science and  Engg. (IoT)  

Information Technology 

EEE 
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Sl. 

No. 
Minor Degree 

Eligible Major Degree Programmes 

(from other Departments) 

Offering 

Dept. 

Civil Engineering  

Biotechnology 

Electronics and Communication Engg. 

11. Industrial Automation Artificial Intelligence and Data Science 

Computer Science and Engineering 

Computer Science and Engg. (AIML) 

  Computer Science and Engg. (CS) 

Computer Science and Engg. (IoT) 

Computer Science and Engineering 

Information Technology 

Mechanical Engineering  

Aeronautical Engineering  

Polymer Engineering  

Automobile Engineering  

Civil Engineering  

Biotechnology 

Electronics and Communication Engg.  

EIE 

 

 

12. GIS and Remote 

Sensing 

Artificial Intelligence and Data Science 

Computer Science and Engg. (AIML) 

Computer Science and Engg. (CS) 

Computer Science and Engg. (IoT) 

Computer Science and Engineering 

Information Technology 

Mechanical Engineering  

Aeronautical Engineering  

Polymer Engineering  

Automobile Engineering  

Biotechnology 

Electrical and Electronics Engg.  

Electronics and Instrumentation Engg.  

Civil 
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Sl. 

No. 
Minor Degree 

Eligible Major Degree Programmes 

(from other Departments) 

Offering 

Dept. 

Electronics and Communication Engg.  

13. Computational Biology Artificial Intelligence and Data Science 

Computer Science and Engineering 

Computer Science and Engg. (AIML) 

Computer Science and Engg. (CS) 

Computer Science and Engg. (IoT) 

Information Technology 

Mechanical Engineering  

Aeronautical Engineering  

Polymer Engineering  

Automobile Engineering  

Civil Engineering 

Electrical and Electronics Engg. 

Electronics and Instrumentation Engg.  

Electronics and Communication Engg.  

Life 

Sciences 

 

21.3 A student shall earn an additional 18 to 20 credits for the award 

of a minor degree. 

21.4 A student shall be awarded a minor degree only when he / she 

completes the requirements for the award of major degree stipulated 

in the respective programme. 

 

22 POWER TO MODIFY 

Notwithstanding all that has been stated above, the Academic Council has 

the right to modify the above regulations from time to time. 

……………… 
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B.S. ABDUR RAHMAN CRESCENT INSTITUTE OF SCIENCE AND 

TECHNOLOGY 

B.TECH. ELECTRONICS AND COMPUTER ENGINEERING  

CURRICULUM & SYLLABI, REGULATIONS 2025 

(Choice Based Credit System) 

 

I – SEMESTER 

S.   

No 

Course 

Category 

Course 

Code 
Course Title L T P C 

1.  HSC ENE 1181 English for Engineers 3 0 0 3 

2.  BSC MAE 1181 Matrices and Differential Calculus 3 1 0 4 

3.  BSC PHE 1181  Engineering Physics  3 0 2 4 

4.  ESC GEE 1101 Engineering Graphics 2 0 2 3 

5.  ESC GEE 1102 Design thinking 3 0 0 3 

6.  ESC GEE 1103 
Digital Manufacturing and     

Fabrication Laboratory 
0 0 2 1 

7.  ESC GEE 1104 Programming for problem solving 2 0 2 3 

8.  MNC GEE 1105 
Environmental Sciences 

(MNC – I) * 
2 0 0 0 

   Credits    21 

 

II – SEMESTER 

S. 

No 

Course 

Category 

Course 

Code 
Course Title L T P C 

1.  HSC MAE 1282 Transforms and its Applications 3 1 0 4 

2.  BSC CHE 1181 
Chemistry for Engineering 

Applications 
3 0 2 4 

3.  ESC GEE 1203 
Basic Electrical & Instrumentation     

Engineering  
2 0 2 3 

4.  PCC ESE 1201 Electron Devices  3 0 0 3 

5.  PCC ESE 1202 Object Oriented Programming* 3 0 2 4 

6.  PCC ESE 1203 Electron Devices Laboratory 0 0 2 1 

7.  HSC GEE 1205  

 

Universal Human Values 

(Humanities - I) 

2 0 0 2 

     Credits       21 
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III – SEMESTER 
 

S. No 
Course 

Category 

Course 

code 
Course Title L T P C 

1.  BSC  Mathematics-III 3 1 0 4 

2.  HSC  Humanities Elective - II 3 0 0 3 

3.  PCC ESE 2101 Analog and Linear Electronic Circuits 3 0 0 3 

4.  PCC ESE 2102 Digital Electronics 3 0 0 3 

5.  
PCC ESE 2103 

Computer Organization and 
Architecture 

3 0 0 3 

6.  PCC ESE 2104 Data Structures and Algorithms 3 0 0 3 

7.  
PCC ESE 2105 

Analog and Linear Electronics Circuits 
Laboratory 

0 0 2 1 

8.  PCC ESE 2106 Digital Electronics Laboratory 0 0 2 1 

9.  PCC ESE 2107 Data Structures Laboratory Using C++ 0 0 2 1 

10. 
HSC GEE 2101 

Numerical Ability and Reasoning Skills 

for Engineers 
0 0 2 1 

11. MNC GEE 2102 Indian Constitution* (MNC-II) 2 0 0 0 

12. PCC  Skill Development Courses*    3* 

      Credits       23 

IV – SEMESTER 

S. 

No 

Course 

Category 

Course 

Code 
Course Title L T P C 

1. 
PCC ESE 2201 Python programming 2 0 2 3 

2. 
PCC ESE 2202 Database Management System 3 0 0 3 

3. 
PCC ESE 2203 Fundamentals of Digital Signal 

Processing 
3 1 0 4 

4. 
PCC ESE 2204 Operating Systems  3 0 2 4 

5. 
PCC  Program Elective I 3 0 0 3 

6. 
PCC ESE 2205 Database Management System 

Laboratory 
0 0 2 1 

7. PCC ESE 2206 Digital Signal Processing Laboratory 0 0 2 1 

8. PCC ESE 2207 Mini Project - I 0 0 4 2 

9. HSC GEE 2201 Soft Skills - II 0 0 2 1 

10. MNC GEE 2202 IKS Course (MNC -III) 2 0 0 0 

11. PCC  Skill Development Courses *       3* 

     Credits       22 

* (Applicable only for Exit category) 
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V – SEMESTER 

 

S. 

No 

Course 

Category 

Course 

Code 
Course Title L T P C 

1.  PCC ESE 3101 
Microprocessors and 
Microcontrollers 

3 0 0 3 

2.  PCC ESE 3102 Communication Engineering   3 1 0 4 

3.  PCC ESE 3103 
Artificial Intelligence and Machine 
Learning 

3 0 0 3 

4.  PEC  Program Elective II 3 0 0 3 

5.  PEC  Program Elective III 3 0 0 3 

6.  PCC ESE 3104 
Microprocessors and 
Microcontrollers Programming 
Laboratory 

0 0 2 1 

7.  PCC ESE 3105 
Artificial Intelligence and Machine 
Learning Laboratory  

0 0 2 1 

8.  HSC GEE 3101 Soft Skills – III 0 0 2 1 

9.  INT ECE 3105 Internship I$    1 

   Credits    20 

 

VI – SEMESTER 

 

S. 

No 

Course 

Category 

Course 

code 

Course Title L T P C 

1.  HSC MSE 3181  Fundamentals of Entrepreneurship 2 0 2 3 

2.  PCC ESE 3201 Computer Networks and security 3 0 0 3 

3.  PCC ESE 3202 VLSI Design 3 0 0 3 

4.  PCC  Program Elective IV 3 0 0 3 

5.  PCC  Program Elective V 3 0 0 3 

6.  OEC  Open Elective I 3 0 0 3 

7.  PCC ESE 3203 Computer Networks Laboratory 0 0 2 1 

8.  PCC ESE 3204 VLSI Design Laboratory 0 0 2 1 

9.  HSC GEE 3201 Soft Skills – IV 0 0 2 1 

   Credits       21 
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VII – SEMESTER 
 

S. 

No 

Course 

Category 

Course 

Code 

Course Title L T P C 

1.  PCC ESE 4101 IoT and Cloud Computing 3 0 0 3 

2.  PCC ESE 4102 Embedded Systems  3 0 0 3 

3.  PEC  Program Elective VI 3 0 0 3 

4.  PEC  Program Elective VII 3 0 0 3 

5.  PEC  Program Elective VIII 3 0 0 3 

6.  OEC  Open Elective II (Optional MOOC) 3 0 0 3 

7.  PCC ESE 4103 IoT Laboratory 0 0 2 1 

8.  
PCC ESE 4104 Embedded Systems Laboratory 0 0 2 1 

9.  PROJ ESE 4105 Mini Project - II                 0 0 6 3 

10.  INT ESE 4106 Internship – II $    1 

   Credits    24 

 

VIII – SEMESTER 

 

S. No Course 

Category 

Course 

Code 

Course Title L T P C 

1. PROJ ESE 4201 Capstone Project 0 0 18 9 

     Credits       9 

 

 

Total Credits -  161 

 

 
$ 15 days of Industrial training during the summer vacation of second year and third year. 

The credit will be awarded in the 5th and 7th semester. 
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HUMANITIES ELECTIVE  

(To be offered in III Semester) 

S.No Course  

Code 
Course Title Credits 

1.  SSEX 01 Economic Foundations for Engineers and 

Future Technology Leaders 

3 

2.  SSEX 02 Sociology of Science, Technology and AI 3 

3.  SSEX 03 Innovative Approaches to Sustainable and 

Green Engineering 

3 

4.  SSEX 04 Gender, Technology and Sustainability 3 

 

 

MATHEMATICS ELECTIVES  

(To be offered in III Semester) 

 

S.No. Course  

Code 

Course Title Credits 

1.  MAEX 01 Partial Differential Equations and Transforms 4 

2.  MAEX 02 Discrete Mathematics and Graph Theory 4 

3.  MAEX 03 Probability and Statistics 4 

4.  MAEX 04 Random Processes 4 

5.  MAEX 05 Applied Numerical Methods 4 

6.  MAEX 06 Probability and Numerical Methods 4 

7.  MAEX 07 Applied Statistical Methods for Data Analysis 4 

8.  MAEX 08 Transform Calculus 4 
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LIST OF PROFESSIONAL ELECTIVE COURSES 

 

PROGRAM ELECTIVES  

 

SUB-STREAM: ELECTRONICS ENGINEERING 

 

Sl. 

No. 

Course 

Group 

Course 

Code 
Course Title L T P C Sem 

1.  PEC ESEX 401 Sensor Technology 3 0 0 3 IV 

2.  PEC ESEX 402 Control Systems 3 0 0 3 IV 

3.  PEC ESEX 403 
Electromagnetic Field Theory and 

Transmission Lines  
3 0 0 3 IV 

4.  PEC ESEX 501 Digital Image and Video Processing 3 0 0 3 V 

5.  PEC ESEX 502 Introduction to PCB Design 2 0 2 3 V 

6.  PEC ESEX 503 Principles of Robotics 3 0 0 3 V 

7.  PEC ESEX 504 ARM Architecture and Programming 3 0 0 3 V 

8.  PEC ESEX 601 Mechatronics 3 0 0 3 VI 

9.  PEC ESEX 602 Embedded Linux  3 0 0 3 VI 

10.  PEC ESEX 603 Wireless and Mobile Communication 3 0 0 3 VI 

11.  PEC ESEX 701 
Automotive Networking and 

Protocols 
3 0 0 3 VII 

12.  PEC ESEX 702 Nano Electronics 3 0 0 3 VII 

13.  PEC ESEX 703 
Multicore Architecture and Parallel 

Programming 
3 0 0 3 VII 

14.  PEC ESEX 704 Autonomous Vehicle 3 0 0 3 VII 

15.  PEC ESEX 705 FPGA Based System Design 3 0 0 3 VII 

16.  PEC ESEX 706 Introduction to RTOS 3 0 0 3 VII 

 

SUB-STREAM: COMPUTER ENGINEERING 

Sl. 

No. 

Course 

Group 

Course 

Code 
Course Title L T P C Sem 

1.  PEC ESEX 411 Data Mining and Data Warehousing 3 0 0 3 IV 

2.  PEC ESEX 412 Analysis of Algorithms 3 0 0 3 IV 

3.  PEC ESEX 511 Introduction to Industry 5.0 3 0 0 3 V 
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4.  PEC ESEX 512 Theory of Computation  3 0 0 3 V 

5.  PEC ESEX 513 Data Science 3 0 0 3 V 

6.  PEC ESEX 514 System programming 3 0 0 3 V 

7.  PEC ESEX 611 Computer Vision 3 0 0 3 VI 

8.  PEC ESEX 612 Compiler Design 3 0 0 3 VI 

9.  PEC ESEX 613 Edge Computing 3 0 0 3 VI 

10.  PEC ESEX 614 Full Stack Development 3 0 0 3 VI 

11.  PEC ESEX 711 Cryptography and Cyber Security 2 0 2 3 VII 

12.  PEC ESEX 712 Deep Learning 3 0 0 3 VII 

13.  PEC ESEX 714 Pattern Recognition 3 0 0 3 VII 

14.  PEC ESEX 715 Natural Language Processing 3 0 0 3 VII 

15.  PEC ESEX 718 Introduction to Quantum Computing 3 0 0 3 VII 

16.  PEC ESEX 719 Software Engineering 3 0 0 3 VII 

17.  PEC ESEX 720 Block Chain Technology 3 0 0 3 VII 

18.  PEC ESEX 721 XML and Web Services 3 0 0 3 VII 
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SEMESTER I 

 

ENE 1181  ENGLISH FOR ENGINEERS L T P C 

SDG: 4 3 0 0 3 

COURSE OBJECTIVES: 

COB1: To develop students’ listening skills through exposure to diverse media 

and enhance comprehension and contextual understanding. 

COB2: To enable students to speak effectively in a range of informal and formal 

contexts. 

COB3: To make them analyze academic and technical texts using structured 

reading techniques. 

COB4: To enable them to produce organized, purposeful writing for academic 

and technical use. 

COB5: To equip students with appropriate use of grammar, and technical and 

academic vocabulary. 

 

MODULE  I                      L: 10 

L: Listening to short audio-formal & informal conversations - Select episodes from Learn 

English Podcasts, British Council 

S: Self Introduction - Present, Past, and Future framework (suggested by Harvard 

Business Review) 

R: Process of reading: Skimming & Scanning, SQ3R 

W: Technical Writing- Developing hints, Paragraph Writing (technical) 

Grammar & Vocabulary: Prefixes & Suffixes, Articles, Present tense, Prepositions, 

Subject – Verb Agreement   

 

MODULE  II                      L: 10 

L: Listening to podcasts - 1. “The impact of online abuse” from Tech Life, BBC sounds, 

2.  How can AI support designers? From Technology Podcast.  

S:Telephonic conversations (Enquiring& Complaining) 

R: Reading long technical texts - Comprehension passages - Select articles from IEEE 

Spectrum, Techcrunch.com 

W: Jumbled sentences, Process description– Interpretation of Flow chart, Bar chart, 

Dialogue writing 
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Grammar & Vocabulary: Transition words, Past tense, Conjunctions, Wh /Yes or No 

questions, Modal verbs 

 

MODULE  III                      L: 9 

L: Listening to TED / INK Talks - 1. “The next computer? Your glasses” - ShahramIzadi 

(TED Talk)  2. “The Society is our Lab” - Sanjay Podder (INK Talk) 

S:Extempore-One minute presentation 

 R: Reading biography (Extracts from ‘Profiles’, The Hindu, Sunday 

Edition) /  Autobiography / Fiction & Note- making 

W: Letter seeking permission for Industrial Visit / symposium, Letter of invitation 

Grammar & Vocabulary: Homonyms, Degrees of comparison, Future tense 

 

MODULE IV 

                     L: 8 

L: Listening to debates & discussions - 1. “Hydrogen vs Battery: The Future of Our 

Transport”, ”2. “Saudi Arabia’s Economic Shift to Green Energy” from The Gen-Z Debate 

Podcast. 

S: Group presentation on general topics 

R: Reading magazines and articles (extracts from ‘Sci-Tech’, The Hindu, Sunday Edition) 

W: Report writing (Industrial visit report), Argumentative writing 

Grammar & Vocabulary: Active, Passive & Impersonal passive voice, 

Phrasal verbs  

 

MODULE V 

                     L: 8 

L: Listening to famous speeches - 1. “Commencement Address at Stanford University” 

by Steve Jobs 2. “The Voice of Women” by Tejaswini Manogna 

S: Debates on Contemporary issues (Agreeing & 

Disagreeing) 

R: Blogs - Articles on Technology, Workforce and Industries from Deloitte Insights 

W: Book Reviews, Product reviews: Select reviews from “theverge.com” 

Grammar & Vocabulary: If clauses, Idioms & Phrases 

 

 L:  45 ; Total Hours: 45 

TEXT BOOKS: 

1. Course material by the Department of English 

 



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 44 

  

REFERENCES: 

Books: 

1) Bailey, Stephen. Academic Writing: A Practical Guide for Students. New York: 

Routledge, 2011. 

2) Dutt, P. Kiranmai & Rajeevan, Geeta. Basic Communication Skills. Foundation 

Books, 2013 

3) Firth, Matt, Sowton, Chris, et al. Academic English: An Integrated Skills Course 

for EAP. Cambridge University Press, Cambridge, 2012. 

4) Perry, Carol Rosenblum. The Fine Art of Technical Writing. Create Space 

Independent Publishing Platform, New Delhi, 2011. 

5) Raman, Meenakshi & Sharma, Sangeeta. Professional English. Oxford 

University Press, First Edition, 2018. 

6) Using English: A Coursebook for Undergraduate Engineers and Technologists. 

Orient Black Swan Limited, Hyderabad, 2015. 

Podcasts: 

1) BBC Sounds - Tech Life - available episodes. (n.d.). 

BBChttps://www.bbc.co.uk/sounds/brand/p01plr2p 

2) Podcasts | LearnEnglish. (n.d.). 

LearnEnglish.https://learnenglish.britishcouncil.org/general-english/audio-

series/podcasts 

3) Podcasts from The Verge | The Verge.https://www.theverge.com/podcasts 

4) Saudi Arabia’s economic shift to green energy. (2022, July 29). Spotify. 

https://open.spotify.com/episode/2vjpyVMPjxEswgPxiSoG25 

5) Technology Podcast. (n.d.). Thoughtworks.https://www.thoughtworks.com/en-

in/insights/podcasts/technology-podcasts 

6) The Gen-Z debate. (n.d.). Spotify. 

https://open.spotify.com/show/0ngu1Iheqit2yGWl7c575T 

Reviews: 

1) Reviews. (2001, May 24). The Verge. https://www.theverge.com/reviews 

Famous Speeches: 

1) Stanford. (2008, March 8). Steve Jobs’ 2005 Stanford Commencement Address 

[Video]. YouTube.https://www.youtube.com/watch?v=UF8uR6Z6KLc 

2) TejaswiniManogna: The Voice of Women. (2025, May 25). Spotify. 

https://open.spotify.com/episode/3s4v8SzuDQgKpf0tCEuZQP 

 

https://www.bbc.co.uk/sounds/brand/p01plr2p
https://learnenglish.britishcouncil.org/general-english/audio-series/podcasts
https://learnenglish.britishcouncil.org/general-english/audio-series/podcasts
https://www.theverge.com/podcasts
https://open.spotify.com/episode/2vjpyVMPjxEswgPxiSoG25
https://www.thoughtworks.com/en-in/insights/podcasts/technology-podcasts
https://www.thoughtworks.com/en-in/insights/podcasts/technology-podcasts
https://open.spotify.com/show/0ngu1Iheqit2yGWl7c575T
https://www.theverge.com/reviews
https://www.youtube.com/watch?v=UF8uR6Z6KLc
https://open.spotify.com/episode/3s4v8SzuDQgKpf0tCEuZQP
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Ted / Ink Talks: 

1) Izadi, S. (n.d.). The next computer? Your glasses [Video]. TED 

Talks.https://www.ted.com/talks/shahram_izadi_the_next_computer_your_glass

es 

2) The society is our lab - INK Talks.(2021, December 20). INK Talks. 

https://inktalks.com/talks/the-society-is-our-lab/ 

Others (Websites &  Articles for Reading Skills) 

1) Business insights, analysis & perspectives | Deloitte Insights. (n.d.). Deloitte 

Insights. https://www2.deloitte.com/us/en/insights.html 

2) Datta, S. (n.d.). Latest The Hindu Profiles News, Photos, Latest News Headlines 

about The Hindu Profiles-The Hindu. The Hindu. 

https://www.thehindu.com/topic/the-hindu-profiles/ 

3) IEEE Spectrum.https://spectrum.ieee.org/ 

4) Mukunth, V. (n.d.). Sci-Tech News | latest technological developments. The 

Hindu.https://www.thehindu.com/sci-tech/ 

5) TechCrunch. | Startup and technology news.https://techcrunch.com/ 

6) Wojnicki, A. (2022, August 2). A simple way to introduce yourself. Harvard 

Business Review. https://hbr.org/2022/08/a-simple-way-to-introduce-yourself 

 

COURSE OUTCOMES: 

On completion of the course, students will be able to 

CO1: Comprehend and interpret a variety of English audio sources. 

CO2: Perform effectively in self-introductions, discussions, debates, and 

collaborative speaking activities. 

CO3: Extract relevant information and evaluate content from technical and 

academic texts using reading strategies. 

CO4: Construct academic and technical documents with clarity and coherence. 

CO5: Use appropriate vocabulary and grammar in oral and written tasks. 

 

Board of Studies (BoS):  

18th BoS of the Department of English 

held on 04.06.2025 

Academic Council: 

24th AC held on 26.08.2025. 

 

 

 

 

https://www.ted.com/talks/shahram_izadi_the_next_computer_your_glasses
https://www.ted.com/talks/shahram_izadi_the_next_computer_your_glasses
https://inktalks.com/talks/the-society-is-our-lab/
https://www2.deloitte.com/us/en/insights.html
https://www.thehindu.com/topic/the-hindu-profiles/
https://spectrum.ieee.org/
https://www.thehindu.com/sci-tech/
https://techcrunch.com/
https://hbr.org/2022/08/a-simple-way-to-introduce-yourself
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Note: 1 - Low Correlation      2 - Medium Correlation    3 - High Correlation 

 

SDG 4: Ensure inclusive and equitable quality education and promote 

lifelong learning opportunities for all. 

 

Statement:  

The course equips the students with relevant academic and technical 

communication skills to gain quality employment and entrepreneurial 

opportunities. 
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MAE 1181 MATRICES AND DIFFERENTIAL 

CALCULUS 

L T P C 

SDG: 4 3 1 0 4 

COURSE OBJECTIVES: 

COB1: To introduce eigenvalues and eigenvectors of a matrix. 

COB2: To demonstrate the application of differential calculus. 

COB3: To bring into the light of functions of several variables and its applications. 

COB4: To develop the use of ODE solvable techniques necessary for engineering 

applications. 

COB5: To familiarize in solving partial differential equation of first, second and higher 

orders. 

MODULE  I MATRICES 9+3 

Characteristic equation – Eigenvalues and eigenvectors of a real matrix – Properties 

of eigenvalues and eigenvectors – Cayley-Hamilton Theorem (without proof) – 

Orthogonal matrices – Orthogonal transformations of a real symmetric matrix to 

diagonal form – Reduction of quadratic form to canonical form by orthogonal 

transformation. 

 

MODULE  II DIFFERENTIAL CALCULUS 9+3 

Curvature – Cartesian and polar coordinates – Centre and radius of curvature – 

Circle of curvature – Involutes and evolutes – Envelopes – Evolute as envelope of 

normals. 

 

MODULE  III FUNCTION OF SEVERAL VARIABLES 9+3 

Functions of two variables – Partial derivatives – Total differential – Differential of 

implicit functions – Jacobian – Taylor’s series expansion for two variables– Maxima 

and minima – Constrained maxima and minima by Lagrange’s multiplier method. 

 

MODULE  IV ORDINARY DIFFERENTIAL EQUATIONS 9+3 

Linear differential equations of higher order with constant and variable coefficients – 

Simultaneous first order linear equations with constant coefficients – Variable 

coefficients for Euler’s type – Equations reducible to homogenous form – Method of 

variation of parameters. 

MODULE  V PARTIAL DIFFERENTIAL EQUATIONS 9+3 
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Formation of partial differential equations by elimination of arbitrary constants and 

arbitrary functions – Solution of standard types of first order partial differential 

equations – Lagrange’s linear equation – Linear partial differential equations of second 

and higher order with constant coefficients. 

 L – 45; T – 15; TOTAL HOURS – 60 

TEXT BOOKS: 

1. Ramana B.V, “Higher Engineering Mathematics” Tata McGraw Hill Publishing Co. 

New Delhi, 2017. 

2. B. S. Grewal, “Higher Engineering Mathematics”, 45th Edition, Khanna Publishers, 

New Delhi, 2024. 

3. Erwin Kreyszig, “Advanced Engineering Mathematics”, 10th Edition, John Wiley 

and Sons (Asia) Pvt Ltd., 2011 (reprint 2024). 

 

REFERENCES: 

1. T. Veerarajan, “Engineering Mathematics”, 6th Edition, Tata McGraw Hill 

Publishing Co., New Delhi, 2018. 

2. Jain R. K & Iyengar S. R. K, “Advanced Engineering Mathematics”, 5th Edition, 

Narosa Publishers, 2016. 

3. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7th Edition, Cengage 

Learning, 2011. 

4. Dennis G. Zill and Warren S. Wright, “Advanced Engineering Mathematics”, 7th 

Edition, Jones & Bartlett (IWAA), Sudbury, 2012. 

5. Venkataraman M. K., “Engineering Mathematics”, Volume I, 2nd Edition, National 

Publishing Co., Chennai, 2003. 

 

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

CO1: use the matrix techniques to compute eigenvalues and eigenvectors of a given 

matrix. 

CO2: apply differential calculus in engineering problems. 

CO3: differentiate the functions with more than one variable and their applications. 

CO4: solve the differential equations with constant and variable coefficients. 

CO5: form and solve the partial differential equations. 
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Board of Studies (BOS):  

17th BOS of Department of Mathematics 

and Actuarial Science held on 23.06.2025 

Academic Council: 

24th AC held on 26.08.2025. 

 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 2 1 - - - - - - - - - - - - - 

CO2 3 1 - - - - - - - - - - - - - 

CO3 3 1 - - - - - - - - - - - - - 

CO4 3 2 - - - - - - - - - - - - - 

CO5 3  2 - - - - - - - - - - - - - 

 
Note: 1 - Low Correlation      2 - Medium Correlation    3 - High Correlation 

 

 

SDG 4 – Quality Education: Ensure inclusive and equitable quality education 

and promote lifelong opportunities for all. 

Learning various mathematical tools will lead to knowledge of 

applications in Engineering problems. 
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PHE 1181 ENIGINEERING PHYSICS  L T P C 

SDG: 4 3 0 2 4 

COURSE OBJECTIVES: 

COB1: To understand the importance of mechanics and properties of matter. 

COB2: To familiarize the concepts of electromagnetic waves. 

COB3: To introduce the fundamentals of optics and lasers to students 

COB4:.To analyze the acoustics of buildings and applications of ultrasonics. 

COB5: To correlate the quantum mechanics principles and its impact in its 

application  

 

MODULE I PROPERTIES OF MATTER AND 

MECHANICS 

L- 9 T- 0 P- 0 

Elasticity – Hooke’s Law-Elastic Moduli-Stress-strain diagram – Factors affecting elasticity 

– Poisson’s ratio - Twisting couple on a wire – Shaft – Torsion pendulum – Bending moment 

- Depression on a cantilever – Young’s modulus by cantilever  Uniform and non-uniform 

bending – I Shape Girders-Viscosity. M.I of a diatomic molecule - torque – rotational 

dynamics of rigid bodies – conservation of angular momentum – rotational energy state of 

a rigid diatomic molecule - gyroscope - torsional pendulum – compound pendulum –

Introduction to nonlinear oscillations. 

 

MODULE  II ELECTROMAGNETIC WAVES L- 9 T - 0 P - 0 

Nature of electromagnetic waves- Properties of EM waves-Coulomb’s law, Gauss’s law 

and applications, Electrostatic potential–Biot-Savart Law and its Applications, Ampere’s 

circuital Law – Applications- Faraday's laws of Induction - Maxwell's displacement current 

- Maxwell's equations – free space - Concept of displacement current- Various types of 

waves in EM- spectrum -Applications of EM waves. 
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MODULE  III OPTICS AND LASERS L- 9 T - 0 P- 0 

Refractive index-refraction through different media-diffraction (Fresnel and Fraunhofer) and 

polarization –double refraction–Nicol prism- Interference-Air Wedge – Michelson’s 

Interferometer – Determination of wavelength of light and thickness of thin transparent 

sheet-Characteristics of Laser – Spontaneous and Stimulated Emissions – Einstein’s 

Coefficients - Population inversion – Pumping Mechanism – Laser Action – Types of Laser: 

Nd:YAG laser –CO2 laser and semiconductor laser - Applications : Laser Materials 

Processing – Holography-Medical applications. 

MODULE  IV ACOUSTICS & ULTRASONICS L-9 T-0 P-0 

Basic requirement for the acoustically good halls - Reverberation and time of reverberation 

– Sabine’s formula for reverberation time - Absorption coefficient and its measurement - 

Factors affecting the architectural acoustics and their remedy-Sound absorbing materials - 

Introduction to Ultrasonics - Properties - Production methods – Magnetostriction Oscillator 

method- Piezoelectric Oscillator method – Detection of Ultrasonics –Thermal method – 

Piezoelectric method – Kundt’s tube method – Applications of Ultrasonics – Acoustic 

Grating – SONAR – Depth of sea – Velocity of blood flow - Ultrasonic Flaw detector. 

MODULE  V QUANTUM PHYSICS   L-9 T-0 P-0 

Black body radiation – Planck’s theory of radiation – Deduction of Wien’s displacement law 

and Rayleigh – Jean’s law from Planck’s theory –– Dual nature of matter – de-Broglie 

wavelength – Theory of Compton’s effect – Davison and Germer experiment- Schrodinger 

wave equation – Time independent and time dependent wave equation-Physical 

significance of wave function –– Particle in one dimensional box – Introduction to Quantum 

computing 
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PRACTICALS P : 30 

List of Experiments 

1. Determination of rigidity modulus of the given wire using Torsional pendulum. 

2. Determination of acceleration due to gravity using compound pendulum. 

3. Determination of Young’s modulus of the beam by uniform / non-uniform bending 

method. 

4. Determination of Young’s modulus of the beam by cantilever method. 

5. To determine the frequency of an electrically maintained tuning fork using a 

vibration generator. (Melde’s experiment) 

6. Determination of thickness of a thin wire / sheet using Air Wedge method. 

7. Determination wavelength of spectral lines of mercury source using spectrometer 

grating method. 

8. Determination of wavelength of laser light using semiconductor laser diffraction. 

9. Determination of angle of divergence of a laser beam using semiconductor diode 

laser and He-Ne laser.  

10. Determination of particle size of lycopodium powder using semiconductor laser. 

11. Determination of Planck’s constant using photoelectric effect. 

12. Determination of velocity of ultrasonic waves in the liquid using ultrasonic 

interferometer. 

13. Determination of velocity of ultrasonic waves by acoustic grating. 

14. Determination of field along the axis of the coil. (Biot-Sawart Law). 

15. Verification Ampère’s Circuital Law using a long straight current-carrying conductor 

and measurement of the magnetic field around it. 

 L –  45; P – 30 ; TOTAL HOURS – 75 

TEXT BOOKS: 

1. Richard Wolfson, “Essential University Physics”, Pearson (2011) 

2. Dale Ewen, Neill Schurter, P.E. Gundersen, “Applied Physics”, Pearson (2005) 
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REFERENCES: 

1. D.Kleppner and R.Kolenkow. An Introduction to Mechanics. McGraw Hill Education, 

2017. 

2. Brij Lal and N. Subramanyam, Properties of Matter, S.Chand & Co, 2003. 

3. Brij Lal and N.Subramanyam, Optics and Spectorscopy, S.Chand & Co.,2003. 

4. Serway R.A. and Jewett, J.W., Physics for Scientists and Engineers with Modern 

Physics, Brooks/cole Publishing Co., 2010.  

5. Tipler P.A. and Mosca, G.P., Physics for Scientists and Engineers with Modern 

Physics, W.H. Freeman, 2007.  

6. Markert J.T., Ohanian. H. and Ohanian, M., Physics for Engineers and Scientists,  

W.W. Norton & Co., 2007.  

COURSE OUTCOMES: 

CO1: grasp the importance of mechanics and the principles of elastic behaviour of 

materials & apply them to analyze the various substances based on elasticity. 

CO2: apply the fundamental principles governing the electromagnetic waves and their 

impact in technology. 

CO3: comprehend the importance & principles of optics and learn the science of lasers 

and its applications. 

CO4: assimilate the ideas of acoustical requirements of buildings, understand principles 

and generation of ultrasonics and their applications. 

CO5: get acquainted with the topics concerning principles of quantum mechanics and 

correlate the relevance in real time application in devices. 

Board of Studies (BoS) :  

15th Meeting of BOS held on 18/07/2025 

Academic Council: 

24th AC held on 26.08.2025 
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 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 

PO 

12 
PSO1 PSO2 

CO1 H H M L M M M M M L L H M M 

CO2 H H M M M M M M M L L H M M 

CO3 H H M L H M M M M L L H M M 

CO4 H H M M M M M M M L L H M M 

CO5 H H M L H M M M M L L H M M 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4: Ensure inclusive and equitable quality education and promote 

lifelong learning opportunities for all 

 

Statement:  

The modules and topics mentioned in this course are designed to ensure 

all-inclusive and thorough education with equity to all persons and promote 

learning opportunities at all times. 
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GEE 1101 ENGINEERING GRAPHICS L T P C 

SDG: 9 

 

2 0 2 3 

COURSE OBJECTIVES: 

COB1: To develop basic skills in engineering drawing and orthographic 

projection using BIS standards, covering projections of points, lines, 

and planes in different quadrants. 

COB2: To visualize and construct orthographic projections of regular solids. 

COB3: To impart the ability to generate sectional views and determine the 

true shape of sections, by enhancing interpretation of internal 

features. 

COB4: To introduce isometric projections by creating isometric views of 

regular solids and frustums using isometric axes and scale. 

COB5: To familiarize with the basics of Computer-Aided Drafting and Design 

(CADD), and to draw orthographic projection views of simple 

machine parts. 

  

MODULE I INTRODUCTION TO ENGINEERING DRAWING 

AND ORTHOGRAPHIC PROJECTION OF 

POINTS, STRAIGHT LINE AND PLANES 

L: 

08 

T: 

0 

P: 

10 

Drawing instruments, dimensioning, BIS conventions, types of lines, simple 

geometric constructions -Scale - Orthographic projection – first angle, second angle, 

third angle and fourth angle projections - Orthographic projection of points in all 

quadrants - Projection of straight lines inclined to both reference planes in first 

quadrant - Projection of plane lamina inclined to both reference planes in first 

quadrant. 

 

MODULE II ORTHOGRAPHIC PROJECTION OF REGULAR 

SOLIDS 

L: 

06 

T: 

0 

P: 

06 

Orthographic projections of solids in first quadrant: Axis inclined to one reference 

plane -prism, pyramid, cone, and cylinder only– change of position method. 

 

MODULE III SECTIONAL VIEWS OF RIGHT REGULAR 

SOLIDS 

L: 

05 

T: 

0 

P: 

04 

Section of solids: prism, pyramid, cone and cylinder– sectional view – true shape of 

section- cutting simple position solids – section plane inclined to one reference plane 

only.  
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MODULE IV ISOMETRIC PROJECTIONS L: 

05 

T: 

0 

P: 

04 

Principle of isometric projection: isometric scale – isometric axes- isometric 

projection and view of prism, pyramid, cylinder, cone, frustums and combination of 

simple solids.  

 

MODULE V OVERVIEW OF COMPUTER GRAPHICS AND 

CADD  

L: 

06 

T: 

0 

P: 

06 

Listing the computer technologies that impact on graphical communication, 

demonstrating knowledge of the theory of CAD software such as: The menu system, 

Toolbars (Standard, Object Properties, Draw, Modify and Dimension), drawing area, 

dialog boxes and windows, shortcut menus, command line, status bar, zoom as used 

in CAD, select and erase objects. - Sketching orthographic views of simple solids 

and machine parts as per first angle projection 

 

 L – 30; T – 0; P – 30; Total Hours: 60 

TEXT BOOKS: 

1. N.D. Bhatt, “Engineering Drawing”, Charotar Publishing house, 54th Edtion, 

2023.  

2. Venugopal. K, and V. Prabhu Raja, “Engineering Graphics”, New Age 

International (P) Ltd., Publication, Chennai, Edition 15th, 2018.  

 

REFERENCES: 

1. K.V. Natarajan, “A text book of Engineering Graphics”, Dhanalakshmi 

publishers, Chennai, 31st Edition, 2018.  

2. Agrawal B. & Agrawal C. M., “Engineering Graphics”, TMH Publication, 2017.  

3. Jeyapoovan, T., “Engineering Graphics using AutoCAD”, Vikas Publishing 

House Pvt. Ltd., New Delhi, 7th Edition 2014.  

4. AutoCAD Software Theory and User Manuals  

5. Engineering graphics You tube Lecture videos link: 

https://www.youtube.com/user/BSAUNIV/videos  

6. Alternative NPTEL / SWAYAM course: (1.) Prof. Nihar Ranjan Patra of IIT 

Kanpur on Engineering Graphics and (2.) Prof. Rajaram Lakkaraju of IIT KGP 

on Engineering Drawing and Computer Graphics 

 

 

 

https://www.youtube.com/user/BSAUNIV/videos
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COURSE OUTCOMES:  

After completion of the course, the students should be able to  

CO1: Apply BIS standards and conventions to create basic engineering 

drawings, including projections of points, lines, and planes in various 

quadrants. 

CO2: Construct orthographic projections of regular solids with axes 

inclined to one reference plane using appropriate methods. 

CO3: Interpret and draw sectional views of solids and determine the true 

shape of sections for given cutting plane conditions. 

CO4: Create isometric projections and views of regular solids and frustums 

using isometric principles and scale. 

CO5: Use CAD software tools to generate accurate orthographic views of 

simple machine parts following first-angle projection standards. 

 

Board of Studies (BoS):  

25th BoS of Mechanical held on 

09.07.2025. 

 

Academic Council: 

24th AC held on 26.08.2025 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 2 1 1 - - - - - 1 - - 1 - 

CO2 2 1 1 - - - - - 1 - - 1 - 

CO3 2 1 1 - - - - - 1 - - 1 - 

CO4 2 1 1 - - - - - 1 - - 1 - 

CO5 2 1 1  2 - - - 1 - - 1 - 

 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable 

industrialization and foster innovation. 

 

Understanding various industrial standards for technical drawing and applying 

orthographic projections to represent simple solids support the development of 

innovative designs, contributing to sustainable industrialization. 
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GEE 1102 DESIGN THINKING L T P C 

SDG: 9 

 

3 0 0 3 

COURSE OBJECTIVES: 

COB1: To impart the basics of design thinking and train the students in 

identifying the opportunity to develop innovative solutions for 

problem faced by the society 

COB2: To introduce the tools of empathy and inculcate the problem 

definition phase of design thinking 

COB3: To acquaint the idea generation methods used for solving 

engineering problems 

COB4: To develop the culture of making prototype from design concepts 

COB5: To familiarize the role of innovation and patents in engineering 

  

MODULE  I INTRODUCTION TO DESIGN THINKING L: 

09 

T: 

0 

P:  

0 

Importance of design in engineering – Evolution of products – Difference between 

product, process, system and software – Origin and relevance of design thinking – 

Stages of design thinking - Customer centric design - Development of user persona 

– Opportunity and problem identification. 

 

MODULE  II PROBLEM DEFINITION L: 

10 

T: 

0 

P:  

0 

Empathy: Tools and methods, empathy map, customer journey mapping – Define: 

Tools used in define phase, 5-WHY method, fish bone diagram, importance of 

problem framing, Point Of View (POV) statement. Case studies for empathy and 

problem definition. 

 

MODULE  III IDEATION L: 

09 

T: 

0 

P:  

0 

Idea generation: Tools and methods – Bench marking, Brainstorming, idea affinity 

maps, 6-3-5 method, Mind mapping, SCAMPER, Co-design - Case studies on 

ideation. 

 

MODULE  IV PROTOTYPING AND TESTING L: 

09 

T: 

0 

P:  

0 

Types of prototypes: Prototype fidelity, Evolutionary vs Throwaway prototypes, 

Minimum Viable Prototype, Sketch models, Story boards, Digital prototypes, 
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working prototypes, 3D printed prototypes – User testing with prototypes – Test the 

design feasibility, capability and usability - Value proposition canvas. 

 

MODULE  V INNOVATION L: 

08 

T: 

0 

P:  

0 

Creativity and innovation – Role of innovation in Engineering – incremental 

innovation – Break through innovation - scientific approach to driving innovation – 

Intellectual property rights – Startups - case studies on innovative products and 

startups. 

 

  L – 45; T – 0; P – 0; Total Hours: 45 

TEXT BOOKS: 

1. Tim Brown, “Change by Design”, HarperCollins, 2019. 

2. Nigel Cross, “Design Thinking”, Berg Publishers, 2011. 

 

REFERENCES: 

1. Tom Kelley, “The Art of Innovation”, Profile Books Ltd, London, 2016 

2. E. Balagurusamy, “Design Thinking”, McGraw Hill, First Edition, 2024 

3. Clive L. Dym, Patrick Little, and Elizabeth J. Orwin, “Engineering Design: A 

Project Based Introduction”, 4th Edition, Wiley, 2014. 

4. Cliff Matthews, “Case Studies in Engineering Design”, John Wiley & Sons 

Pvt. Ltd, New York, 1998.  

5. Eppinger, S. and Ulrich, K., “Product design and development”. McGraw-Hill, 

7th Edition 2020. 

 

COURSE OUTCOMES: On completion of the course, students should be able to 

CO1: Explain the basic concepts of design thinking and identify the 

opportunity for developing innovative solutions for the problem 

faced by the society 

CO2: Empathize to collect customer needs and write problem statement 

based on design thinking principles 

CO3: Generate innovative ideas for solving engineering problems using 

the tools and methods of design thinking 

CO4: Develop and test simple prototypes to verify design viability 

CO5: Apply innovative approaches to engineering problems and provide 

design solutions 
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Board of Studies (BoS):  

25th BoS of Mechanical held on 

09.07.2025. 

Academic Council: 

24th AC held on 26.08.2025 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 - - 3 - - - - - - - 1 3 - 

CO2 - 1 3 1 3 - - - 3 - - 3 - 

CO3 - - 3 - 3 - - - 3 - - 3 - 

CO4 - - 3 - 3 - - - 3 - - 3 - 

CO5 - - 3 - - - - - - - - 3 - 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 9: Industry, Innovation & Infrastructure.  

The holistic understanding of Engineering design, Design thinking, Prototypes and 

Creativity and innovation.  

Our industries and infrastructure must be upgraded to meet future challenges. In 

order to achieve this, we must promote innovative, sustainable technologies while 

also ensuring equal and universal access to information and financial markets. 
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GEE 1103 DIGITAL MANUFACTURING AND 

FABRICATION LABORATORY 

L T P C 

SDG: 8, 9 

 

0 0 2 1 

COURSE OBJECTIVES: 

COB1: To familiarize with the plumbing and sanitary fixtures in a building.  

COB2: To understand the materials used in construction, its functions and 

the structural elements in buildings.  

COB3: To provide hands-on experience in fundamental manufacturing 

processes, including various welding techniques and traditional 

foundry operations, enabling students to understand material joining 

and shaping. 

COB4: To introduce modern manufacturing technologies like additive 

manufacturing (3D printing) fostering diverse fabrication methods. 

COB5: To provide hands-on experience on basic electrical wiring systems 

and to ensure safe and effective electrical installations. 

COB6: To introduce the active and passive electronic components, wire up 

simple electronic circuits and test them. 

 

LIST OF EXPERIMENTS: 

CIVIL ENGINEERING PRACTICE: 

1. Plumbing: Components and tools used in residential plumbing work – 

Plumbing layout of a typical building – Types of pipes and connection 

details – plumbing arrangement for washroom and kitchen.  

2. Masonry and Concrete: Materials for cement mortar and concrete –Types 

of wall materials and their arrangement. 

3. Steel rebar for construction – Types and properties. 

4. Building Frame: Elements of building frame – Typical Load transfer 

arrangement – Model Making: Foundation, beam and Column. 

 

MECHANICAL ENGINEERING PRACTICE: 

1. Introduction to various weld joints. Fabrication of a simple structures using 

Lap / Fillet Joints using Arc Welding – Gas cutting (Demo) 

2. Foundry operations such as sand mold preparation for simple Engineering 

components. 
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3. Group exercises in 3D Printers. 

4. Joints using Drilling – Study exercise. 

 

ELECTRICAL ENGINEERING PRACTICE: 

1. Domestic Wiring 

2. Staircase Wiring 

3. Measurement of Earth Resistance 

ELECTRONICS ENGINEERING PRACTICE: 

1. Identifications and symbolic representation of active and passive 

electronic components 

2.  Soldering and tracing of electronic circuits and checking its continuity 

3.  Design and testing of electronic circuits using active and passive 

electronic components. 

L – 0; T – 0; P – 30; Total Hours:30 

TEXT BOOKS 

1. S.Gowri and T.Jeyapoovan, “Engineering Practices Lab Manual – Civil, 

Mechanical, Electrical, Electronics included”, Vikas Publishing, 5th 

Edition, 2019. 

REFERENCES: 

1. SubhransuSekhar Dash &K.Vijayakumar, “Electrical Engineering Practice 

Lab Manual”, Vijay Nicole Imprints Private Ltd., First Edition, 2013. 

2. Raghbir Singh Khandpur, “Printed Circuit Boards: Design, Fabrication, 

and Assembly”, Tata McGraw-Hill Education, 2005. 

COURSE OUTCOMES: After completion of the course, students should be able 

to 

CO1: To recognize the materials used in construction, its functions, and 

load transfer arrangement of structural elements in a residential 

building. 

CO2: To identify the plumbing and sanitary fixtures, and its arrangement 

in a residential building. 
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CO3: Identify and differentiate various weld joint types and demonstrate 

proficiency in fabricating simple structures using arc welding for lap 

and fillet joints. 

CO4: Demonstrate an understanding of additive manufacturing principles 

and applications. 

CO5: Identify active and passive electronic components and Wire up 

simple electronic circuits, solder the components and test. 

CO6: Apply electrical wiring diagrams to construct domestic and staircase 

wiring systems 

 

Board of Studies (BoS): 

25th BoS of Mechanical held on 

09.07.2025. 

Academic Council: 

24th AC held on 26.08.2025 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 3 - - - 3 - - - 2 - - - - 

CO2 3 - - - 3 - - - 2 - - - - 

CO3 3 - - - 3 - - - 2 - - - - 

CO4 3 - - - 3 - - - 2 - - - - 

CO5 3 - - - 3 - - - 2 - - - - 

CO6 3 - - - 3 - - - 2 - - - - 

 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 8: Promote sustained, inclusive and sustainable economic growth, full and 

productive employment and decent work for all. 

SDG 9: Build resilient infrastructure, promote inclusive and sustainable 

industrialization and foster innovation. 

 

Equips individuals with practical skills like welding, basic wiring, and electronic 

circuit for a stable and sustainable livelihood. 

Develops essential infrastructure maintenance skills such as plumbing, and 

masonry, for resilient and functional buildings and sanitation systems. 
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GEE 1104 PROGRAMMING FOR PROBLEM SOLVING L T P C 

SDG: 4 2 0 2 3 

COURSE OBJECTIVES: 

COB1:  To introduce the basic concepts of computing systems, software, 

hardware, and programming language evolution. 

COB2: To equip students with problem-solving skills using algorithms, 

flowcharts, and design strategies. 

COB3: To enable students to write structured C programs using variables, 

operators, control structures, and modular programming with 

functions. 

COB4: To gain skills to work with arrays, strings, structures, and unions for 

solving data manipulation problems. 

COB5: To provide an understanding of pointers, memory access, file 

operations, and advanced C programming constructs. 

 

MODULE I 
COMPUTATIONAL THINKING AND PROBLEM 

SOLVING 
  7 

Fundamental of Computing System-History of computing – Hardware – Software – 

Languages – Machine - Assembly - High-level - Language Translators – Compiler – 

Interpreter - Linker - Loader – Program Execution – Design - Flowchart – Algorithm 

– Design techniques - Divide and conquer- Brute Force – Greedy algorithms - 

Dynamic Programming.  

 

MODULE II FUNDAMENTALS OF  PROGRAMMING USING C  8 

Introduction to C Programming-Structure of C Program- Applications of C language- 

Data Types - Variables - Constants - Keywords - Operators: Precedence and 

Associativity – Expressions - Input and Output operations – Decision making – 

Branching – Looping statements. 

 

MODULE III ARRAYS AND FUNCTIONS   8 

Arrays – One dimensional array - Two and multidimensional array – Strings - String 

operations – Functions -  Category of Functions – Call by value – Call by reference 

– Recursion - Structures - Unions. 
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MODULE IV POINTERS AND FILE MANAGEMENT 7 

Pointers - Pointer Arithmetic - Pointers and Arrays - Pointers and Strings - Pointers 

and Functions - File Handling – File Operations - Command Line Arguments - 

Preprocessor Directives - Enumerated Data Types and Typedef. 

 

PRACTICALS                                                                                                        30   

1. I/O statements and operators  

2. Decision Making statements  

3. Looping statements 

4. Single and Two dimensional Arrays 

5. String Operations 

6. Functions: call, return, passing parameters by (value, reference), passing 

arrays to function 

7. Recursion 

8. Structures and Unions 

9. Pointers 

10. File operations in C using standard I/O functions 

 

  L – 30; P- 30;Total Hours – 60 

TEXT BOOKS: 

1.  E. Balagurusamy, *Programming in ANSI C*, 9th edition. New Delhi, India: 

McGraw‑Hill Education India, ISBN-13: 978-9355326720, 2024. 

2.  Y. Kanetkar, “Let Us C: Authenticate guide to C Programming Language”, 20th 

edition. New Delhi, India: BPB Publications, ISBN‑13 978-9355515513, 2024. 

3.  Thomas H. Cormen, Charles E. Leiserson , Ronald L. Rivest, Clifford Stein, 

“Introduction to Algorithms”, 4th  edition, ISBN-13: 9780262046305, 2022. 

4.  Nell Dale and John Lewis, “Computer Science Illuminated”, 7th  edition, Jones 

and Bartlett Learning , ISBN-13:9781284155617, 2020. 

REFERENCES: 

1.  Kernighan, B.W and Ritchie,D.M, “The C Programming language”, 2nd  Edition, 

Pearson Education, ISBN-13:9789332549449, 2015. 

2.  Ashok. N. kamthane, “Computer Programming”, 1st  Edition, Pearson 

Education, ISBN-13: 9788131704486, 2007. 

COURSE OUTCOMES: The students who complete this course will be able to 
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CO1:  Describe the fundamental components of a computing system, evolution of 

programming languages, and program execution process.. 

CO2:  Develop algorithms and flowcharts using standard problem-solving 

strategies such as divide and conquer, greedy, brute force, and dynamic 

programming. 

CO3:  Write programs in C using basic syntax, data types, operators, control 

structures, and functions including recursion. 

CO4:  Implement arrays, strings, structures, and unions to solve real-world 

programming problems. 

CO5:  Apply the concepts of pointers, file handling, command-line arguments, and 

preprocessor directives for efficient C programming. 

 

Board of Studies (BoS) :  

25th BoS of CSE held on 07.07.2025 

 

Academic Council: 

24th AC held on 26.08.2025 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 

PO 

11 

PO 

12 
PSO1 PSO2 

CO1 3 2 1 1 1 - - - 3 - 2 3 1 1 

CO2 3 3 2 2 1 - - - 3 - 2 3 2 3 

CO3 3 3 3 2 2 - - - 3 2 2 2 3 3 

CO4 3 3 3 2 2 3 - - 3 2 2 2 3 3 

CO5 3 3 3 2 3 - - - 3 2 2 1 3 3 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 4: Quality Education focuses on ensuring inclusive and equitable quality 

education and promoting lifelong learning opportunities. 

Statement: Equipping students  with essential programming skills in C programming 

fosters computational thinking, problem-solving abilities, and software development 

proficiency that are foundational for lifelong learning and future-ready employment in 

the digital economy. 
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GEE 1105 ENVIRONMENTAL SCIENCES L T P C 

SDG: 3, 6, 

13, 14, 15 

2 0 0 0 

 

COURSE OBJECTIVES: To make the student conversant with the  

COB1: various natural resources, availability, utilisation and its current 

scenario. 

COB2: diverse ecosystems and its function, importance of biodiversity, its 

values, threats and conservation. 

COB3: types of pollutants and its impacts on the environment and the effects 

of natural disasters. 

COB4: impacts of human population, human health, diseases and 

immunisation for a sustainable lifestyle. 

  

MODULE I Natural Resources L: 9  T: 0  P: 0 

Introduction to Environmental Science - Lithosphere, hydrosphere and atmosphere – 

Biosphere - Natural Resources: Renewable and non-renewable resources - Natural 

resources and associated problems: (a) Land resources: soil erosion and 

desertification (b) Forest resources: deforestation (c) Water resources: conflicts over 

water, dams: benefits and problems, effects on forest and tribal people, rain water 

harvesting (d) Mineral resources: environmental effects of extracting and using 

mineral resources and mining (e) Food resources: changes caused by agriculture and 

overgrazing, effects of modern agriculture (f) Energy resources: Growing energy 

needs, renewable and nonrenewable energy sources, use of alternate energy 

sources. 

Case Studies: Case studies in the current scenario in TN/India/across the world 

 

MODULE II Ecosystems and Biodiversity L: 9  T: 0  P: 0 

Ecosystems - Concept of an ecosystem and types: Terrestrial Ecosystems: Forest 

ecosystem, Grassland ecosystem, Desert ecosystem; Aquatic fresh water 

ecosystems: Ponds and lakes, rivers and streams; Aquatic salt water ecosystems: 

oceans and estuaries - Food chains, food webs - Energy flow in the ecosystem - 

Ecological pyramids - Ecological succession - Biodiversity and its conservation: 

Types: genetic, species and ecosystem diversity - Values of biodiversity - Invasive, 

endangered, endemic and extinct species - Hot sports of biodiversity and Red Data 
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book - Threats to biodiversity - Conservation of biodiversity: In-situ and Ex-situ 

conservation of biodiversity. 

Case Studies: Case studies in the current scenario in TN/India/across the world 

 

MODULE III Environmental Pollution and Disaster 

Management 

L: 9  T: 0  P: 0 

Carbon foot prints - greenhouse effect, global warming and ozone layer depletion - 

Sources, cause, effects and control measures of (a) Air pollution (b) Water pollution 

(c) Soil pollution (d) Marine pollution (e) Noise pollution (f) Nuclear Hazards (g) ill-

effects of fireworks and upkeep of clean environment - Types of fire and fire 

extinguishers - Solid waste Management: types, collection, processing and disposal 

of urban waste, industrial waste, e-waste and biomedical wastes - Disaster 

management: flood, drought, cyclone, landslide, avalanche, volcanic eruptions, 

earthquake and tsunami. 

Case Studies: Case studies in the current scenario in TN/India/across the world 

 

MODULE IV Human Population, Health and Social Issues L: 9  T: 0  P: 0 

Human Population, Population growth and population explosion - Population pyramid 

among nations - Human Rights and NHRC - Value Education - Environment and 

human health: air-borne, water borne, infectious diseases, contagious diseases and 

immunisation (all types of vaccines), covid-19 and bioweapons - Risks due to 

chemicals in food and water, endocrine disrupting chemicals, cancer and environment 

- Sustainable development and SDG - Resettlement and rehabilitation of people - 

Programme for Family, Women and Child welfare. 

Case Studies: Case studies in the current scenario in TN/India/across the world 

 

 L – 30; T – 0; P – 0; Total Hours: 30 

TEXT BOOKS: 

1. Erach Bharucha, Textbook for Environmental Studies for Undergraduate 

Courses of all Branches of Higher Education for University Grants 

Commission, Orient Blackswan Pvt. Ltd., Hyderabad, India, 2013. 

2. Benny Joseph, Environmental Studies, Tata McGraw-Hill Education, India, 

2009. 

3. Ravikrishnan A, Environmental Science and Engineering, Sri Krishna 

Publications, Tamil Nadu, India, 2018. 
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4. Raman Sivakumar, Introduction to Environmental Science and Engineering, 

McGraw Hill Education, India, 2009. 

5. Venugopala Rao P, Principles of Environmental Science and Engineering, 

Prentice Hall India Learning Private Limited; India, 2006. 

6. Anubha Kaushik and Kaushik C.P., Environmental Science and Engineering, 

New Age International Pvt. Ltd., New Delhi, India, 2009. 

REFERENCES: 

1. Masters G.M., Introduction to Environmental Engineering and Science, 

Prentice Hall, New Delhi, 1997. 

2. Henry J.G. and Heike G.W., Environmental Science and Engineering, 

Prentice Hall International Inc., New Jersy, 1996. 

3. Miller T.G. Jr., Environmental Science, Wadsworth Publishing Co. Boston, 

USA, 2016. 

4. Waste to Resources: A Waste Management Handbook, The Energy and 

Resources Institute, 2014. 

5. https://www.teriin.org/article/e-waste-management-india-challenges-and-

opportunities. 

6. https://green.harvard.edu/tools-resources/how/6-ways-minimize-your-e-

waste. 

7. https://www.aiims.edu/en/departments-and-centers/central-facilities/265-

biomedical/7346-bio-medical-waste-management.html. 

8. https://tspcb.cgg.gov.in/Shared%20Documents/Guidelines%20for%20Manag

ement%20of%20Healthcare%20Waste%20Waste%20Management%20Rule

s,%202016%20by%20Health%20Care%20Facilities.pdf.  

COURSE OUTCOMES: The student will be able to 

CO1: analyse the current scenario of various natural resources and their 

depletion and suggest remedies to curb the exploitation. 

CO2: identify food chains and web and its function in the environment, 

assess the impacts on the biodiversity and propose solutions to 

conserve it. 

CO3: analyse the types and impacts of pollutants in the environment and 

propose suitable methods to alleviate the pollutants and the natural 

disasters. 
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CO4: assess on the impact of human population and the health related 

issues and immunisation practices and sustainable developments for 

a healthy life. 

 

Board of Studies (BoS): 

14th BoS of Chemistry held on 

17.07.2025 

Academic Council: 

24th AC held on 26.08.2025  

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

CO1 1 - 2 - - 3 - - - - - 

CO2 1 - 2 - - 3 - - - - - 

CO3 1 - 2 - - 3 1 - - - - 

CO4 1 - 2 - - 3 1 - - - - 

 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 3: Good Health and 

Well-Being 

Ensure healthy lives and promote well-being for all 

at all ages 

SDG 6: Clean Water and 

Sanitation  

Ensure availability and sustainable management of 

water and sanitation for all  

SDG 13: Climate Action Take urgent action to combat climate change and its 

impacts 

SDG 14: Life Below Water Conserve and sustainably use the oceans, seas and 

marine resources for sustainable development 

SDG 15: Life on Land Protect, restore and promote sustainable use of 

terrestrial ecosystems, sustainably manage forests, 

combat desertification, and halt and reverse land 

degradation and halt biodiversity loss 

Statement:  

Natural resources, land and water ecosystems, biodiversity and its degradation, 

pollution and its management to have a sustainable environment. 
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SEMESTER II 

 

MAE 1282 TRANSFORMS AND ITS APPLICATIONS L T P C 

SDG: 4 3 1 0 4 

COURSE OBJECTIVES: 

COB1: To develop the knowledge of expressing the function as a series and 

applications of Fourier series. 

COB2: To acquire the knowledge of boundary value problems. 

COB3: To introduce techniques and engineering applications of Laplace 

Transforms. 

COB4: To know the Fourier transform techniques. 

COB5: To acquaint with Z -Transform techniques for discrete time systems. 

 

MODULE  I FOURIER SERIES 9+3 

Introduction to Fourier Series – Dirichlet’s conditions – General Fourier series – 

Half range Fourier series –Root mean square value – Parseval’s identity – 

Harmonic analysis. 

 

MODULE  II BOUNDARY VALUE PROBLEMS 9+3 

Classification of second order linear partial differential equations – Solutions of 

one dimensional wave and heat equations – Steady state solution of two 

dimensional heat equation – Fourier series solutions in Cartesian coordinates. 

 

MODULE  III LAPLACE TRANSFORM 9+3 

Introduction to Laplace transform – Existence of Laplace transform – Properties 

of Laplace transforms – Initial & Final value theorems – Laplace transform of 

periodic functions – Inverse Laplace transform – Convolution theorem – Solution 

of ordinary differential equations – Applications. 

 

MODULE  IV FOURIER TRANSFORM 9+3 

Fourier integral theorem (without proof) – Fourier transform pair – Fourier sine 

and cosine transform – Fourier inverse transform – Properties – Convolution 

theorem – Parseval’s identity. 

 

MODULE  V Z – TRANSFORM 9+3 
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Introduction to Z-transform – Properties of Z-transform – Inverse Z-transform – 

Convolution theorem – Formation of difference equations – Solving difference 

equations using Z-transform. 

 

 L –45; T–15; TOTAL HOURS – 60 

TEXT BOOKS: 

1. Ramana B.V, “Higher Engineering Mathematics” Tata McGraw Hill 

Publishing Co. New Delhi, 2017. 

2. B. S. Grewal, “Higher Engineering Mathematics”, 45th Edition, Khanna 

Publishers, New Delhi, 2024. 

3. Erwin Kreyszig, “Advanced Engineering Mathematics”, 10th Edition, 

John Wiley and Sons (Asia) Pvt Ltd., 2011 (reprint 2024). 

REFERENCES: 

1. T. Veerarajan, “Engineering Mathematics (for Semester III)”, 3rd 

Edition, Tata McGraw Hill Publishing Co. New Delhi, 2012. 

2. R. K. Jain and S. R. K. Iyengar, “Advanced Engineering Mathematics”, 

5th Edition, Narosa Publishers, 2016. 

3. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7th Edition, 

Cengage Learning, 2011. 

4. Dennis G. Zill and Warren S. Wright, “Advanced Engineering 

Mathematics”, 7th Edition, Jones & Bartlett (IWAA), Sudbury, 2012. 

5. Alan Jeffrey, “Advanced Engineering Mathematics”, 3rd Edition, 

Academic Press, USA, 2001(2002). 

 

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

CO1: derive a Fourier series of a given periodic function by evaluating Fourier 

coefficients. 

CO2: solve boundary value problems. 

CO3: use Laplace transforms techniques to solve ordinary differential 

equations. 

CO4: apply Fourier transform to evaluate the integrals. 

CO5: solve difference equations using Z-transform. 
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Board Of Studies (BOS):  

17th BOS of Department of 

Mathematics and Actuarial Science 

held on 23.06.2025 

Academic Council: 

 24th AC held on 26.08.2025 

 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 2 1 - - - - - - - - - - - - - 

CO2 3 2 - - - - - - - - - - - - - 

CO3 3 2 - - - - - - - - - - - - - 

CO4 2 1 - - - - - - - - - - - - - 

CO5 2 1 - - - - - - - - - - - - - 

 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

  

 

SDG 4 – Quality Education: Ensure inclusive and equitable quality education 

and promote lifelong opportunities for all. 

 

Learning various mathematical tools will lead to knowledge of 

applications in engineering problems. 
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CHE 1181  CHEMISTRY FOR ENGINEERING APPLICATIONS  L T P C 

SDG: 6, 9 3 0 2 4 

COURSE OBJECTIVES: To make the students conversant with 

COB1: the basic water quality parameters and the current scenario in terms of 

TDS, TSS, DO, hardness, alkalinity and their treatment. 

COB2: Preparation, properties and applications of various polymers and 

composites 

COB3: Types of corrosion, corrosion rate and control methods 

COB4: Metals, nonmetals, alloys and their property and applications 

COB5: Different types of sensors, working principle and applications. 

  

MODULE I WATER TECHNOLOGY L: 

9 

T:  

0 

P: 

0 

Sources of water - Types of impurities in water: Physical, chemical and biological 

impurities - Specifications of water for domestic use (recommended by BIS and WHO) - 

Water Quality Parameters: Physical Characteristics - Colour, Turbidity (Turbidimetry and 

nephelometry), Taste and Odour (dissolved gases), Total Dissolved Solids (TDS), Total 

Suspended Solids (TSS) and Chemical Characteristics: Hardness - types and estimation 

(EDTA method), boiler problems, Acidity and Alkalinity (types) and pH correction, DO, 

BOD, COD - Water softening: Internal Conditioning (Carbonate, Phosphate, Calgon and 

colloidal conditioning) and External Conditioning (Ion-exchange process) - Desalination: 

Reverse Osmosis - Purification using nano and biomaterials - Domestic water treatment 

(Physical Processes: Screening, Aeration, Coagulation, Sedimentation, Filtration, 

Disinfection (UV treatment, bleaching powder and breakpoint chlorination)) - Heavy 

metals in water: Arsenic, Lead, Fluoride, Mercury in water, effects and removal. 

 

MODULE II POLYMERS FOR ENGINEERING APPLICATIONS L: 

9 

T: 

0 

P:  

0 

Classification based on source, structure and intermolecular forces (elastomers, fibers, 

resins, plastics (thermoplastics and thermosetting plastics)) - Society of the Plastics 

Industry (SPI) Codes - Glass Transition Temperature and its significance - Preparation, 

properties and applications of: Commodity Polymers: Polyethene (LDPE, HDPE), PVC 

and PMMA - Engineering Polymers: polycarbonate, Teflon, bakelite, ABS Co-polymer 
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(Terpolymer) - Conducting polymers (Polyaniline) – Light emitting polymers (Polypyrrole 

(PPy)) - Biopolymers (PLA) - Dielectric polymers (Polyimide) - Foams (polyurethane) - 

Polymer blends and alloys (Definition and example) - Compounding and moulding 

techniques: Types (Injection Moulding and blow Moulding) - Polymers in sensors, self-

cleaning and healing polymers (windows). 

 

MODULE III CORROSION AND ITS PREVENTION L: 

9 

T:  

0 

P: 

0 

Types of corrosion - dry and wet corrosion - Electrochemical corrosion: galvanic 

corrosion, differential aeration corrosion and types - Rate of corrosion (weight loss 

method) - Factors affecting corrosion and determination - Prevention of corrosion: choice 

of materials and design - Corrosion inhibitors - anodic, cathodic, vapour phase and nano 

inhibitors - Sacrificial anodic protection and Impressed Current Cathodic Protection - 

Electroplating and electrolesss plating of PCB. 

 

MODULE IV METALS, ALLOYS, METAL OXIDES AND 

COMPOSITES 

L: 

9 

T:  

0 

P: 

0 

Metals: copper, iron, aluminium - electrical conductivity and thermal conductivity, 

electrical wiring, components - phase changing materials heat sink - Alloys: steel (carbon 

alloy), brass and bronze (copper alloys), titanium alloys, solder (Pb and Sn) and lead-

free solder - strength, hardness, and corrosion resistance - Metal oxides and mixed 

metal oxides: semiconductor, hardness and strength, catalysts, ceramics, clay based 

insulating materials - Composites: metal matrix composites, metal ceramics composites, 

metal fiber composites - strength and weight reduction, Fibre reinforced plastics (FRP). 

 

MODULE V SENSORS L: 

9 

T:  

0 

P: 

0 

Sensors: Introduction and types - Principle, working and applications of Electrochemical 

sensors: MEMS and NEMS – Biosensors: construction, working and classification, 

Advantages - Biochips and genomics - Touch sensor (oximeter and glucometer) - Toxic 

gas sensor (H2S and CO (septic tank)) - Smoke sensor - humidity sensor - temperature 

sensor - alcohol sensor (breathalyser). 

PRACTICALS 

1. Estimation of hardness in water sample. 

2. Estimation of the alkalinity of water sample. 
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3. Estimation of dissolved oxygen in water sample. 

4. Removal of hardness from the water sample by carbonate and phosphate conditioning. 

5. Determination of total suspended solids by evaporation method 

6. Preparation of polymers - polylactic acid, epoxy resin, PMMA 

7. Moulding - Demo 

8. Corrosion (acid, base and salt) and control (anodic and cathodic inhibitors) 

9. Rate of corrosion (weight loss method) 

10. Electroplating of copper on iron nail and determination of plating rate 

11. Estimation of metals in alloys (precipitation method) 

12. Synthesis of mixed metal oxides/ceramics/FRP 

13. Glucose detection and alcohol sensing 

 L - 45; T - 0; P - 30; Total Hours: 75 

TEXT BOOKS: 

1. P.C. Jain and Monica Jain, Engineering Chemistry, 17th Edition, Dhanpat Rai Publishing 

Company Pvt. Ltd., Delhi, 2025 (ISBN: 978-93-5216-213-0). 

2. A. Ravikrishnan, Engineering Chemistry, Sri Krishna Hitech Publishing Company, 2018. 

3. K. Sesha Maheswaramma, Engineering Chemistry, Pearson India, 2015 (ISBN: 

9789332541573). 

4. Rajender Singh, Introduction to Basic Manufacturing Process and Workshop 

Technology, New Age International Pvt. Ltd., 2006 (ISBN:9788122418460, 

8122418465). 

5. John Vetelino and Aravind Reghu, Introduction to Sensors, CRC Press, 2011 (ISBN: 

9781439808528). 

REFERENCES: 

1. Clair N Sawyer, Perry L McCarty and Gene F Parkin, Chemistry for Environmental 

engineering and science, McGraw-Hill, Year: 2003 (ISBN: 9780072480665). 

2. Mackenzie L. Davis, Michigan State University and David A. Cornwell, Introduction to 

Environmental Engineering, V Edition, McGraw-Hill, 2013 (ISBN 9780073401140). 

3. Fred W. Billmeyer, Textbook of polymer science, John Wiley & Sons, Year: 1984 (ISBN: 

9780471031963). 

4. Vasant R. Gowariker, N.V. Viswanathan and Jayadev Sreedhar, Polymer Science, V 

Edition, New Age International Publishers, 2024 (ISBN: 9789389802580) 

5. Mars Fontana, Corrosion Engineering, III Edition, McGraw-Hill India, 1986 (ISBN: 

9780070607446) 

6. David F. Tver and Roger W. Bolz, Encyclopedic Dictionary of Industrial Technology: 

Materials, Processes and Equipment, Springer US, Year: 1984 (ISBN: 978146159676) 

7. John Martin, Materials for engineering, CRC Press, 2006 (ISBN: 9780849387807). 
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8. Ali A. Ensafi, Electrochemical Biosensors, Elsevier, 2019 (ISBN: 9780128164914). 

9. Brian R. Eggins, Chemical Sensors and Biosensors, John Wiley & Sons, Ltd., 2002. 

 

COURSE OUTCOMES: The students will be able to 

CO1: Determine hardness, alkalinity, dissolved oxygen, TSS associated with 

any water and suggest the treatment processes as per water quality. 

CO2: Choose the polymers based on properties and application and the 

method of preparation. 

CO3: Identify the type of corrosion and suggest the methods to control it. 

CO4: Choose the materials from metals, meta oxides, alloys and composites 

based on their property and application. 

CO5: categorize the sensors based on its applications to real time situation. 

 

Board of Studies (BoS): 

14th BoS of Chemistry held on 

17.07.2025 

Academic Council: 

24th AC held on 26.08.2025 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

CO1 1 1 2 2 - 2 1 1 1 - - 

CO2 1 1 - 1 - 2 - 1 1 - - 

CO3 1 1 2 2 - 2 - 1 1 - - 

CO4 1 1 - 1 - 2 - 1 1 - - 

CO5 1 1 - 1 - 2 - 1 1 - - 

 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 6: Clean Water and 

Sanitation  

Ensure availability and sustainable management 

of water and sanitation for all  

SDG 9: Industry, 

Innovation & Infrastructure  

Build resilient infrastructure, promote inclusive and 

sustainable industrialization and foster innovation  

 

Statement:  

Water quality parameters and its treatment methods ensures the availability of 

clean drinking water, Polymeric and composite materials, metals and alloys as 

well as sensor systems for sustainable design and industrialization 
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GEE 1203 BASIC ELECTRICAL AND INSTRUMENTATION 

ENGINEERING 

L T P C 

SDG: 3,5,8,12 2 0 2 3 

COURSE OBJECTIVES: 

COB1: To understand the basic calculations and measurements in DC 

and AC circuits. 

COB2: To familiarize with working and characteristics of different DC 

and AC machines. 

COB3: To impart knowledge on the fundamentals of measuring electrical 

quantities. 

COB4: To expose the students to various sensors and transducers to 

measure non-electrical quantities. 

  

MODULE  I DC & AC CIRCUITS L:9  

DC Circuits: Basic electric circuit elements – Independent and dependent sources 

- Ohm’s law- Kirchhoff’s law – series and parallel resistive circuits – Voltage and 

current division – Star & delta transformation – Simple problems. 

AC Circuits: Sinusoidal voltage – RMS, average, peak value, peak factor and form 

factor – single phase RL, RC and RLC circuits – Phasor representation – Power and  

power factor – Resonance in RLC circuits – Q factor – Simple problems. 

 

MODULE  II ELECTRICAL MACHINES L:7  

DC machines: Construction and Working principle of DC generator- Characteristics 

- DC motor- Working principle - Characteristics of DC motor- BLDC motor. 

AC machines: Construction and Working principle of single phase transformer- 

Three phase Transformer connections- single and three phase induction motor. 

 

MODULE  III ELECTRICAL MEASUREMENTS L:7 

Functional blocks of a measurement system - types of measurements - Direct and 

indirect measurements –  Classification of instruments – Induction type – 

dynamometer type wattmeter – Energy meter- Types of indicating Instruments. 

Principles of Electrical Instruments –Multimeter, Oscilloscope - Static and Dynamic 

characteristics of an instrumentation system – Errors in Measurement – Calibration 

and Standards. 
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MODULE  IV TRANSDUCERS AND SENSORS L:7 

Transducer – Types of transducer - Construction and working of transducer – 

Sensor- Types of sensors – Elastic sensors – Viscosity, moisture, and pH sensors 

– sensors based on semiconductor junctions - charge coupled and CMOS image 

sensors – Biosensors. 

 L – 30; P – 30; Total Hours: 60 

List of experiments: 

1. Verification of Kirchhoff’s Law 

2. Characteristics of resonance in Series RLC circuit 

3. Measurements of three phase power and power factor 

4. Load characteristics of DC shunt motor 

5. Calibration of Single-Phase Energy meter 

6. Characteristics of resistive, inductive and capacitive transducers 

7. Measurement of pH values of test solutions. 

8. Determination of viscosity using Redwood viscometer. 

 

TEXT BOOKS: 

1. Giorgio Rizzoni, “Principles and Applications of Electrical Engineering”, 

McGraw Hill Education(India) Private Limited, 6th Edition,2020. 

2. S.K.Bhattacharya, “Basic Electrical and Electronics Engineering”, 2nd Edition, 

Pearson India, 2017. 

3. Sawhney, A. K., and Puneet Sawhney “A Course in Electrical and Electronic 

Measurements and Instrumentation” Dhanpat Rai & Company, 19th Edition 

2018. 

REFERENCES: 

1. Del Toro, “Electrical Engineering Fundamentals”, Pearson Education, New 

Delhi, 2nd Edition, 2015.  

2. Leonard S. Bobrow and Navneet Gupta, Foundations of Electrical 

Engineering, Oxford University Press, Asian Edition, 2015.  

3. Rajendra Prasad, “Fundamentals of Electrical engineering”, Prentice Hall of 

India, 3rd Edition 2014. 

 

COURSE OUTCOMES: The students will be able to: 

CO1: perform the basic calculations in DC & AC circuits to measure 
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the various quantities associated with circuits. 

CO2: choose appropriate motor for specific applications based on the 

motor characteristics. 

CO3: use various devices to measure  electrical quantities. 

CO4: select appropriate transducer or sensor for applications involving 

non-electrical quantities. 

 

Board of Studies (BoS):  

21st BoS of EEE held on 23.06.2025. 

Academic Council: 

24th AC held on 26.08.2025 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO 10 PO11 PSO1 PSO2 

CO1 3 2 - - 
2 - - - - - - 3 

- 

CO2 3 3 2 - 
2 - - - - - - 3 

2 

CO3 3 - - 
2 

3 
- - - - - - 3 

- 

CO4 3 - - 
2 

2 
- - - - - - 3 

2 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 3 : Good health and well-being.  

Statement :Understanding of the fundamentals of electrical and instrumentation systems 

can help in designing systems to promote good health and well-being. 

SDG 5: Gender equality. 

Statement: Acquiring the interdisciplinary knowledge help overcome the gender barriers in 

work place. 

SDG 8: Descent work and economic. 

Statement: The learners of this course can get descent work and earn financial benefits 

and they can work in interdisciplinary areas. 

SDG 12: Responsible consumption and production. 

Statement: Use of right and energy efficient electric and instrumentation components and 

devices results is reasonable consumption and production. 
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ESE 1201 ELECTRON DEVICES L T P C 

SDG: 4,9 3 0 0 3 

COURSE OBJECTIVES: The course aims to: 

COB1: Introduce the fundamental principles, construction, and characteristics 

of PN junction diodes and their applications. 

COB2: Explain the structure, working, and biasing techniques of Bipolar 

Junction Transistors (BJTs) for switching and amplification. 

COB3: Describe the operation, characteristics, and applications of Field Effect 

Transistors (JFETs and MOSFETs). 

COB4: Familiarize power control devices such as SCR, TRIAC, and DIAC, 

along with their triggering and protection mechanisms. 

COB5: Explore the structure and function of special diodes and optoelectronic 

devices for voltage regulation, sensing, and communication. 

PREREQUISITES:  

                 Fundamentals of physics 

 

MODULE  I PN JUNCTION DIODE L:10 T: 0 P:  0 

PN junction – Construction, Working, VI characteristics, Energy band diagram – Ideal 

diode equation, Non-ideal effects in diodes – Static behaviour - depletion width, field 

profile - Capacitance in diodes. Applications: Design of Clippers, Clampers and 

Rectifier circuits. 

 

MODULE  II BIPOLAR JUNCTION TRANSISTOR L: 10 T: 0 P:  0 

 Construction, Working, Configurations (CB, CE and CC) and characteristics of BJT – 

Hybrid model - Current components, Ebers-Moll model– BJT biasing and Q-point 

stability – AC and DC load lines – Thermal runaway , Early effect – Applications: 

Switch and amplifier. 

 

MODULE  III FIELD EFFECT TRANSISTORS L: 9 T: 0 P: 0 

JFET - Construction, Types, Working, Transfer and Drain characteristics, 

Capacitance-Voltage characteristics, regions of operation, Energy-band diagrams - 

Biasing -DC analysis - Applications: Switch and amplifier. 

MOSFET- Construction, Types, Working, characteristics - velocity saturation, leakage 

currents, short channel effects, Biasing - Applications: Switch, resistor and amplifier. 
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MODULE  IV POWER CONTROL DEVICES L: 9 T: 0 P: 0 

Construction, Working, Triggering methods and switching characteristics - SCR, 

TRIAC, DIAC, UJT, power MOSFET – Turn-on and turn-off mechanisms – Protection 

circuits – Applications: Power control, Rectifiers, Inverters and Motor control. 

 

MODULE V SPECIAL DIODES AND 

OPTOELECTRONIC DEVICES 

L: 7 T: 0 P:  0 

Construction, Characteristics and applications of special diodes: Zener diode, 

Schottky diode, Tunnel diode, Varactor diode, PIN diode, Photodiode, 

LDR,LED,OLED, AMOLED, Laser diode, Solar cell. 

 L – 45; T – 0; P – 0; Total Hours:45 

TEXT BOOKS: 

1. J. Millman, C.C. Halkias, and SatyabrataJit, Electronic Devices and Circuits, 

3rd Edition, Tata McGraw-Hill, 2010. 

2. Thomas L. Floyd, Electronic Devices (Conventional Current Version), 10th 

Edition, Pearson Education, 2018.  

3. Pallab Bhattacharya, Semiconductor Optoelectronic Devices, 2nd Edition, 

Pearson Education, 1997.  

4. William Liu, Fundamentals of III-V Devices: HBTs, MESFETs, and 

HFETs/HEMTs, 1st Edition, Wiley-Interscience, 1999. 

REFERENCES: 

1. Donald A. Neamen, Semiconductor Physics and Devices: Basic Principles, 4th 

Edition, McGraw-Hill Education, 2012. ISBN: 9780073529585.  

2. Nandita Das Gupta and Amitava Das Gupta, Semiconductor Devices: 

Modeling and Technology, PHI Learning Pvt. Ltd., 2004. ISBN: 

9788120323988.  

3. David A. Bell, Electronic Devices and Circuits, 5th Edition, Oxford University 

Press, 2008. ISBN: 9780195693409. 

COURSE OUTCOMES: After successful completion of the course, the student will 
be able to: 

CO1: Explain the construction, working, and applications of PN junction 

diodes in rectifier, clipper, and clamper circuits. 

CO2: Analyze the input-output characteristics of BJTs and design biasing 

circuits for stable amplifier operation. 
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CO3: Demonstrate the operation of JFET and MOSFET devices and use 

them in analog switch and amplifier configurations. 

CO4: Identify and evaluate power control devices (SCR, TRIAC, DIAC) for 

use in rectification, switching, and motor control. 

CO5: Compare the working of special-purpose and optoelectronic diodes 

and illustrate their use in regulation and communication. 

 

Board of Studies (BOS):  

27th BOS of Department of 

Electronics and Communication 

held on 26.06.2025 

Academic Council: 

 24th AC held on 26.08.2025 

 

 

COs \  
POs/PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO 1 PSO 2 PSO 3 

CO1 3 2 – – – – – – – – – 3 2 – 

CO2 3 3 3 2 – – – – – – – 3 2 – 

CO3 3 2 3 – 2 – – – – – – 3 3 – 

CO4 3 2 3 – 2 – – – – – – 2 3 – 

CO5 3 2 – – – – – – – – 3 2 2 – 

 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 

SDG 4: Ensure inclusive and equitable quality education and promote lifelong 

learning opportunities for all.  

 

Statement: This course enables the student to understand the basic 

characteristics of electronic components, method of biasing, applications helps 

for lifelong learning of newer technologies and concepts related to the electronic 

devices.  

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable 

industrialization and foster innovation  

Statement: Able to apply the theoretical concepts of electronic devices for the 

various application of electronic sub domains. 
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ESE 1202 OBJECT ORIENTED PROGRAMMING L T P C 

SDG: 9, 4 2 0 2 3 

COURSE OBJECTIVES: 

COB1: Develop foundational Java and C++ programs by applying core syntax, 

control structures, and basic input/output mechanisms. 

COB2: Apply fundamental Object-Oriented Programming (OOP) principles such 

as encapsulation, inheritance, polymorphism, and abstraction to design 

and implement modular, reusable, and maintainable code. 

COB3: Utilize the exception handling mechanisms to build robust applications 

that can gracefully handle runtime errors. 

COB4: Implement effective file I/O operations and leverage concurrent 

programming concepts, including multithreading. 

COB5: Design and construct interactive graphical user interfaces (GUIs) using 

Java Swing. 

  

MODULE  I INTRODUCTION TO OOP WITH JAVA L: 7 T:0 P:  8 

Object Oriented Programming (OOP): Overview, paradigms and Features - Introduction to 

C++ amd Java - Data Types, Variables and Arrays - Operators - Control Statements - 

Defining classes and Objects, Methods, Constructors, Destructors, Methods - Overloading 

Methods - Java Objects - Objects as Parameters - Returning Objects. 

Lab Experiments: 

 Demonstration of the Classes, Objects and Methods. 

 Effects of passing primitives data types and objects to a method. 

 

MODULE  II 
INHERITANCE, PACKAGES, AND 

INTERFACES 
L: 8 T:0 P:  10 

Inheritance in Java and C++, super keyword - Method overriding - Abstract Classes - 

Dynamic Method Dispatch, Packages and Interfaces - Access Modifiers, Non-Access 

modifiers Packages - Packages and Member Access - Importing Packages - Interfaces. 

Wrapper Classes and Auto Boxing. 

Lab Experiments: 

 Implementation of Searching and Sorting algorithms using OOP Concepts. 

 Implementations of basic data structures Like Stack, Queue etc. using OOP. 

 Demonstration of Runtime Polymorphism. 
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MODULE  III 
EXCEPTION HANDLING AND 

MULTITHREADING 
L: 7 T:0 P: 6 

Exception Handling in Java - Java’s Built-in Exceptions - User defined Exception, 

Exception Handling in C++ - Multithreaded Programming - Java Thread Model - Thread 

Priorities - Synchronization - Inter Thread Communication - Introduction to object 

serialization. 

Lab Experiments: 

 Handling Built-n Exceptions and Creating Custom Exceptions in Java. 

 Multi-Thread Programming and Thread Synchronization using Java 

 

MODULE  IV I/O, COLLECTIONS & GUI PROGRAMMING L: 8 T:0 P: 6 

I/O Basics - Reading and Writing Console I/O - Reading and Writing Files. Java Collections 

Framework - Generic classes - GUI Programming with Swing - Swing Components - 

Layout Managers - Event Handling - Introduction to JavaFX. Introduction to UML. 

Lab Experiments: 

 I/O and File Handling using Java 

 Basic GUI Programing using Java Swing / JavaFX 

 Software system design using OOPS. 

 

 L – 30;    T – 0;    P – 30;   Total Hours: 60 

TEXT BOOKS: 

1. Herbert Schildt, "Java: The Complete Reference", 13thEdition, McGraw Hill 

Education, 2023. 

2. Robert Lafore, "Object Oriented Programming in C++", 4th Edition, Pearson, 2017. 

3. Cay S. Horstmann, "Core Java, Volume I: Fundamentals", 13thEdition, Addison 

Wesley, 2024. 

 

REFERENCES: 

1. Amritendu De, "Agile Java Design and Development", McGraw-Hill Education, 2015. 

2. E. Balagurusamy, "OOPS using C++ and Java", Tata McGraw-Hill Education, 2018. 

3. Cay S. Horstmann, "Core Java, Volume II: Advanced Features", 13th Edition, 

Addison Wesley, 2024. 

COURSE OUTCOMES: 

On completion of the course students will be able to 
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CO1: Recall fundamental OOP concepts such as classes, objects, methods, 

inheritance, and interfaces. 

CO2: Describe the principles of object-oriented design and the structure of 

Java and C++ programs, including packages, interfaces, and exception 

handling. 

CO3: Apply the core OOP concepts, including inheritance, polymorphism, 

multithreading, and exception handling in developing application. 

CO4: Analyze Java and C++ applications to ensure modular design and 

reusable code through effective use of packages, interfaces, and 

collections. 

CO5: Design and build complete Java-based applications incorporating GUI 

components, file I/O, multithreading, and collection frameworks. 

 

 

Board of Studies (BOS):  

27th BOS of Department of 

Electronics and Communication 

held on 26.06.2025 

Academic Council: 

 24th AC held on 26.08.2025 

 

 
PO    

1 

PO    

2 

PO     

3 

PO     

4 

PO     

5 

PO    

6 

PO    

7 

PO    

8 

PO    

9 

PO 

10 

PO  

11 
PSO 1 PSO 2 

PSO 3 

CO1 3 1 - - 1 - - - 1 - 1 - 1 3 

CO2 3 2 1 - 2 - - - 1 - 2 - 2 3 

CO3 3 3 2 1 3 - - L 2 1 3 - 2 3 

CO4 3 3 2 2 3 L L M 3 1 3 1 3 3 

CO5 3 3 3 3 3 L M M 3 M 3 1 3 3 

 

Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

 
 
SDG 9: Industry, Innovation and Infrastructure 

The course addresses SDG 9 by fostering skills that contribute to building resilient 

infrastructure and promoting inclusive and sustainable industrialization. The focus 

on practical implementations—such as multithreading, exception handling, file I/O, 

data structures, and GUI development aligns with the software development needs 

of modern industries. Students gain the ability to design and develop robust and 
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efficient software systems, which are critical to digital infrastructure across sectors. 

Furthermore, introducing collections, interfaces, and advanced Java features 

nurtures innovation by encouraging students to think critically and architect 

scalable, maintainable solutions, which are the backbone of smart industry and 

infrastructure. 

 

SDG 4: Quality Education 

This course directly supports SDG 4 by providing students with a foundational and 

practical understanding of object-oriented programming using Java, a widely-used 

programming language in academia and industry. Through a blend of theory and 

hands-on lab experiments, the curriculum enhances students' computational 

thinking, algorithmic skills, and problem-solving abilities. It fosters a deep 

understanding of essential software engineering principles such as modularity, 

reusability, and abstraction. By equipping students with relevant technical skills and 

promoting digital literacy, the course contributes to inclusive and equitable quality 

education, particularly in preparing graduates for careers in the evolving tech-driven 

economy. 

 

SDG 8: Decent Work and Economic Growth 

By training students in core software development competencies — including GUI 

development, multithreading, file handling, and robust application design — the 

course lays a strong foundation for careers in software engineering and IT. These 

skills are highly sought-after in the digital economy, enabling graduates to contribute 

to innovation-driven growth sectors, participate in the gig economy, or even launch 

their own tech ventures, aligning with target 8.6 (reducing the proportion of youth 

not in employment, education, or training).  
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ESE 1203 

 

ELECTRON DEVICES LABORATORY L T P C 

SDG: 4,9 0 0 2 1 

COURSE OBJECTIVES: 

COB1: To understand the operational principles and V-I characteristics of 

fundamental semiconductor devices. 

COB2: To design and implement basic electronic circuits. 

COB3: To analyze the working characteristics of various Opto Electronic Devices 

PREREQUISITES:  

                 Fundamentals of physics 

List of Experiments:    

1. VI Characteristics of PN Junction Diode 

2. Application of PN diode (Rectifier / Clipper / Clamper) 

3. Zener Diode as Voltage Regulator 

4. BJT Characteristics in CE Configuration 

5. Characteristics of JFET 

6. SCR Characteristics and Gate Triggering 

7. Characteristics of TRIAC, DIAC 

8. Characteristics of UJT  

9. Characteristics of LDR  

10. Mini project 

 L – 00; T – 00; P – 30; Total Hours: 30 

TEXT BOOKS: 

1. David Bell. Fundamentals of Electronic Devices and Circuits Lab Manual, Oxford 

University Press 22, November 2009 

2. J.Millman, C.C.Halkias, and SatyabrathaJit, “Electronic Devices and Circuits” Tata 

McGraw Hill, 2nd Ed., 2010. 

3. ThomasL .Floyd,” Electronic Devices”, Global Edition, Pearson Education, 2017. 

REFERENCES: 

1. Donald A.Neaman, “Semiconductor Physics and Devices” 3rd Ed., Tata McGraw 

Hill 2003. 

2. Nandita Das Gupta and Amitava Das Gupta, “Semiconductor Devices– Modeling 

and Technology”, Prentice Hall of India, 2004. 
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3. David A Bell, ‘Electronic Devices and Circuits’,5thedition,Oxford University Press, 

2008. 

 

COURSE OUTCOMES: After successful completion of the course, the student will 

be able to: 

COB1: Analyze the characteristics of semiconductor and Opto electronic 

devices 

COB2: Design and implement basic electronic circuits 

COB3: Evaluate the performance of electronic circuits using appropriate testing 

methods 

COB4: Apply various electronic components and devices in circuit design for 

practical applications 

COB5: Associate with a team and implement applications using electronic 

devices 

 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO 
10 

PO 
11 

PSO1 PSO2 PSO 
3 

CO1 2 2 2 - - - - 2 - - 2 3 2 3 

CO2 3 2 3 - - - - 2 - - 2 3 2 3 

CO3 3 3 3 - - - - 2 - - 2 3 2 3 

CO4 3 3 3 - - - - 2 - - 2 3 2 3 

CO5 3 2 3 - - - - 3 - - 2 3 1 2 

CO6 3 3 3 2 2 - - 3 - - 2 3 1 2 

 
Note: 1 - Low Correlation 2 - Medium Correlation 3 - High Correlation 

SDG 4: Ensure inclusive and equitable quality education and promote 

lifelong learning opportunities for all. 

Statement: This course enables the student to understand practically the 

basic VI characteristics of electronic devices, method of biasing, applications 

and helps for lifelong learning of newer technologies and concepts related to 

the electronic devices. 

 
SDG 9: Build resilient Infrastructure, promote inclusive and sustainable 

industrialization and foster innovation 

Statement: Able to apply the practical concepts of electronic devices and its 

applications in various fields of electronic sub domains. 
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GEE 1205   UNIVERSAL HUMAN VALUES 

SDG: 4, 8, 10, 16 and17 

 

COURSE OBJECTIVES: 

The objectives of the course are to 

COB1: To enable students to grasp the fundamental concepts and 

significance of value education, fostering positive behavioral changes 

that enhance their personal growth and professional conduct. 

COB2: To examine core human values, the relationship between the self and 

the body, and how these values can guide ethical behavior in both 

personal and professional contexts. 

COB3: To promote understanding of the principles of harmony within oneself, 

relationships, families, and society, and how these contribute to a 

sustainable and balanced life. 

COB4: To provide knowledge and insights into the ethical responsibilities of 

engineers, the significance of engineering ethics, and the importance 

of leadership and ethical decision-making in the field. 

  

MODULE  I INTRODUCTION TO VALUE EDUCATION L: 8       

Value Education - Concept, Importance and Need - components of Value Education, 

Human Rights and Value Education - Self-exploration as the Process for Value 

Education - Continuous Happiness and Prosperity - The Basic Human Aspirations, 

Method to Fulfil the Basic Human Aspirations - Strategies for Transition towards Value 

- based Life and Profession 

 

MODULE  II HARMONY IN THE HUMAN BEING  L: 7 

Meaning and Relevance of Harmony in Human Beings - Core Human Values - 

Application of Universal Human Values - Understanding The Human Being as Co-

Existence of Self (‘I’) And Body - The Needs of Body vs. Self - Fulfilling the Needs of 

the Self and Body - Understanding the Relationship between Body and Self - the 

Activities of the Self and the Body - The Mind as a Key Factor in Fostering Harmony 

in Human Beings - The Influence of Scriptures on the Formation of Human Values. 

 

MODULE  III HARMONY IN THE FAMILY, SOCIETY AND 

NATURE 

L: 7 

L T P C 

2 0 0 2 
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Components of Harmony in the Human Beings – Harmony in The Family: 

Understanding Values in Human Relationships - Vision for The Universal Human 

Order – Harmony in Nature: The Four Orders in Nature - Understanding Harmony in 

The Society. 

 

MODULE  IV THE BASICS FOR ETHICAL CONDUCT OF 

ENGINEERS  

L: 8 

Why Engineers Should Learn About Ethics - Significance of Engineering Ethics 

- Senses of Engineering Ethics -  Engineering Code of Ethics - Commitment: 

The Foundation of Professional Success in Engineering -  Leadership in 

Engineering and Industry - The Ethical Implications of Technology. 

L – 30; Total Hours: 30 

TEXT BOOKS 

1. Anand, R. (2025). Foundation course in universal human values and 

professional ethics (1st ed.). CBS Publishers & Distributors. 

ISBN 978‑8197982231 

2. Maio, G. R. (2016). The psychology of human values. Routledge. 

3. Narayan, S. (2015). Value Education: A Source Book for Teachers and 

Educators. Pearson Education India. 

4. Kumar, K. (2016). Human Rights and Value Education. National Book Trust. 

5. Rao, K. S. (2013). Ethics in Engineering Education: Value-Based Approach. 

I.K. International Publishing House. 

6. Bhattacharyya, S. (2014). Education and Value Systems: A Conceptual 

Approach. Academic Publishers. 

7. Laszlo, E., & Wilbur, J. B. (Eds.). (1971). Human values and the mind of 

man: Proceedings. Gordon & Breach. 

 

REFERENCE BOOKS 

1. Giri, A. K. (Ed.). (2022). Mahatma Gandhi and Sri Aurobindo. Routledge 

India. 

2. Vasudevan, S. (2018). Universal Human Values: A Guide for Educators 

and Students. Chintan Publications. 

3. Schwartz, M. S. (2017). Ethical Decision Making in Engineering. Wiley-

IEEE Press. 
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4. Sreenivasan, G. (2012). Engineering Ethics: Concepts and Cases. 

Wadsworth Publishing. 

5. Chakrabarty, B. (2019). Harmony in the Human Being: A Philosophical and 

Practical Approach. Orient Black Swan. 

6. Slote, M. A. (2013). Education and human values: Reconciling talent with 

an ethics of care. Routledge. https://doi.org/10.4324/9780203116555 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO 10 PO11 PO 12 

CO1 - 3 3 - 3 3 3 - 3 - 3 3 

CO2 -  3 - - 3 3 - 3 - 3 3 

CO3 2 2 3 - - 3 3 - 3 - 3 3 

CO4 -  3 - - 3 3 3 3 - 3 3 

 

Note: 

 

 

1 - Low Correlation 

 

2 - Medium Correlation 

 

3 - High Correlation 

SDG 4: Quality Education focuses on value education, which is essential for 

promoting inclusive and equitable quality education. It emphasizes the development 

of critical thinking, ethical conduct, and personal growth, all of which are key 

components of quality education. 

 

SDG 8: Decent Work and Economic Growth highlights the ethical implications of 

technology that is essential for fostering responsible and ethical behavior in future 

engineers, and which contributes to decent work and economic growth. 

 

SDG 10: Reduced Inequalities aligns with efforts to reduce inequalities by 

encouraging ethical behavior, respect for others, and harmonious relationships, 

which are essential in building inclusive societies. 

 

SDG 16: Peace, Justice, and Strong Institutions promotes peaceful and inclusive 

societies, access to justice for all, and accountable, effective institutions. It aligns 

deeply with the principles of value education by emphasizing harmony, ethical 

conduct, human rights, and social justice. 

 

SDG 17: Partnerships for the Goals integrating ethics into professional education, 

especially for engineers, students are encouraged to contribute positively to 

collaborative global efforts in solving complex challenges. 

 

 

https://doi.org/10.4324/9780203116555
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The course syllabus aligns with SDGs 4, 8, 10, 16 and 17 by focusing on value 

education, ethics, human rights, harmony, and responsible engineering practices. It 

contributes to peaceful, just, and inclusive societies through self-awareness, 

interpersonal harmony, and responsible citizenship aligned with universal human 

values. These themes are essential for promoting sustainable development, 

equality, and ethical conduct, which are core elements of the SDGs. 
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SEMESTER III 

 

    

ESE 2101 ANALOG AND LINEAR ELECTRONIC 

CIRCUITS 

L T P C 

SDG: 4,9 3 0 0 3 

 

COURSE OBJECTIVES: 

COB1: To understand the biasing and stabilization of transistors. 

COB2: To design and analyze the performance of BJT amplifiers 

COB3: To analyse tuned amplifiers and power amplifiers.  

COB4: To understand the characteristics & Applications of Operational 

amplifier.  

COB5: To apply and analyze the concepts of filters, data conversion circuits 

and special ICs. 

  

MODULE  I TRANSISTOR AMPLIFIERS L: 9 T: 0 P:0 

Design of BJT Amplifiers –Single and Two stage Amplifiers, Differential Amplifiers. 

Basic feedback concepts - Properties of Negative feedback -Four feedback 

topologies with amplifier circuit - Analysis of series - shunt feedback amplifiers. 

 

MODULE  II POWER AMPLIFIERS AND TUNED 

AMPLIFIERS 

L: 9 T: 0 P:0 

Classification of large signal amplifiers – Class A amplifier– Class B amplifier – Class 

AB amplifier– Class C amplifier and Efficiency – Analysis of Single tuned amplifier - 

Double tuned amplifier. 

 

MODULE  III OPERATIONAL AMPLIFIER 

CHARACTERISTICS AND 

APPLICATIONS 

L: 9 T: 0 P:0 

Operational amplifier, Ideal and Nonideal characteristics of OP-AMP, DC and AC 

characteristics - Applications of OP-AMP - summing, scaling, and averaging 

amplifiers, I/V and V/I converter, Integrator, Differentiator, Instrumentation amplifiers 

and Precision Rectifiers. 
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MODULE IV COMPARATORS AND WAVEFORM 

GENERATORS  

L: 9 T: 0 P:0 

Comparator and its applications - Schmitt trigger - Free-running, One-shot 

Multivibrators - Barkhausen Criterion - Sinewave generators - Phase-shift and Wein-

bridge oscillators - Square, Triangular and Saw-tooth wave function generators.  

  

MODULE V FILTERS AND SPECIAL FUNCTION IC’S L: 9 T: 0 P:0 

First order Low-pass and High pass filter designs, Band pass filter, Notch filter. 

Sample-and-hold circuits, ADC, DAC. IC 555 timer, IC voltage regulator - LM317, 

VCO & PLL. 

 

 L – 45; Total Hours:45 

TEXT BOOKS: 

1. Boylested and Nashlesky, Electronic Devices and Circuit theory, 11th edition, 

Prentice Hall of India, 2015. 

2. J. D. Roy Choudhury, Linear Integrated Circuits, 2018, 5th Edition, New-Age 

International Publishers, New Delhi. 
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REFERENCES: 

1. Adel.S.Sedra, Kenneth C. Smith, Micro Electronic circuits, 8th Edition, Oxford 

University Press, 2020. 

2. Donald .A.Neamen, Electronic Circuit Analysis and Design, 2nd edition, Tata 

McGraw Hill, 2009. 

3. Robert Boylestad , Introductory Circuit Analysis, Pearson; 13th edition, 2015. 

4. P.Malvino, D. J. Bates, Electronic Principles, 7th Edition, Tata Mc Graw-Hill, 2017. 

 

COURSE OUTCOMES:  

On completion of the course, the students will be able to 

CO1: Recall the basic concepts of biasing, stabilization, feedback, oscillator in 

electronic circuits. 

CO2: Describe the functions of various amplifiers, filters, oscillators and 

multivibrators. 

CO3: Design and analyze the amplifiers, oscillators, filters and data conversion 

circuits. 

CO4: Analyze the special function ICs. 

CO5: Select the amplifiers, oscillators, filters, multivibrators and special ICs for 

specific applications. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE 

held on  

23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 PSO3 

CO1 H M L L - - - - - - - H - - 

CO2 M H H M - - - - - - - H - - 

CO3 H H M L - - - - - - - H - - 

CO4 H L H M - - - - - - - H - - 

CO5 M L H H - - - - - - - H - - 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 
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SDG 4 – Quality Education: 

Provides strong foundational knowledge in analog circuits, enhancing 

analytical skills, design ability, and industry-ready engineering education. 

 

SDG 9 – Industry, Innovation & Infrastructure: 

Supports innovation and development of electronic systems through amplifier, 

filter, oscillator, and IC design used in modern technologies. 
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ESE 2102 DIGITAL ELECTRONICS L T P C 

SDG: 4, 9 3 0 0 3 

 

COURSE OBJECTIVES: 

COB1: To understand number systems, logic gates, Boolean algebra, and 

simplification. 

COB2: To design and analyze combinational logic circuits. 

COB3: To apply sequential logic in digital systems with memory and control. 

COB4: To analyze digital systems for timing, synchronization, and reliability. 

COB5: To use hardware description languages and programmable devices 

for system modelling. 

 

PREREQUISITES:  

● Fundamentals of Boolean Algebra  

● Knowledge on Number System 

 

MODULE  I FUNDAMENTALS OF DIGITAL SYSTEMS L: 

9 

T: 

0 

P: 0 

Number Systems; Binary Arithmetic; Binary Codes; Logic Gates and Boolean 

Algebra; Standard Forms; Minimization Techniques – Boolean Laws, 

Karnaugh Map, Quine–McCluskey Method; Logic Implementation using 

Universal Gates. 

 

MODULE  II COMBINATIONAL LOGIC CIRCUIT 

DESIGN 

L: 

9 

T: 

0 

P: 0 

Combinational Circuits – Analysis and Design Procedures;  Arithmetic Circuits 

– Adders, Subtractors, Magnitude Comparator, Parity Generator/Checker, 

Code Converters; Data Processing Circuits – Decoder, Encoder, Multiplexer, 

Demultiplexer. 

 

MODULE  III SYNCHRONOUS SEQUENTIAL LOGIC 

CIRCUITS 

L: 

9 

T: 

0 

P: 0 
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Latches – SR Latch, Triggering Methods; Flip-Flops – SR, D, JK, T, Master–

Slave; Shift Registers and Counters – Synchronous Counters; Finite State 

Machines – Moore and Mealy Models; Design of Synchronous Sequential 

Circuits. 

 

MODULE  IV ASYNCHRONOUS SEQUENTIAL LOGIC 

AND HAZARDS 

L: 

9 

T: 

0 

P: 0 

Asynchronous Sequential Circuits – Fundamental and Pulse Modes; 

Asynchronous Counters; Cycles, Races, and Hazards, Essential Hazards; 

Design of Hazard-Free Circuits.  

 

MODULE V PROGRAMMABLE LOGIC DEVICES AND 

VERILOG MODELLING 

L: 9 T: 

0 

P: 0 

Semiconductor Memories: ROM, SRAM, DRAM; Programmable Logic Devices – 

PROM, PAL, PLA, FPGA; Verilog HDL - syntax and program structure; data 

types, operators, and modules; Verilog HDL Modelling Techniques – Structural, 

Data Flow, Behavioral, and Mixed-Level Modelling. simulation and functional 

verification of digital circuits. 

L – 45; Total Hours: 45 

TEXT BOOKS: 

1. M. Morris Mano and Michael D. Ciletti, “Digital Design: With an Introduction 

to the Verilog HDL, VHDL, and System Verilog”, Pearson Education, New 

Delhi, 6th Edition, 2018. 

2. D. P. Kothari and J. S. Dhillon, “Digital Circuits & Design”, Pearson Education, 

New Delhi, Edition 2016. 

 

REFERENCES: 
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1. R. P. Jain and Kishor Sarawadekar, “Modern Digital Electronics”, McGraw Hill 

Education, New Delhi, 5th Edition, 2022. 

2. Mansaf Alam and Bashir Alam, “Digital Logic Design”, PHI Learning Pvt. Ltd., 

New Delhi, 1st Edition, 2021. 

3. Vaibbhav Taraate, “Digital Design Techniques and Exercises: A Practice 

Book for Digital Logic Design”, Springer, Singapore, 1st Edition, 2022. 

4. Banani Ghosh, “Basics of Digital Electronics”, PHI Learning Pvt. Ltd., New 

Delhi, 1st Edition, 2023. 

 

COURSE OUTCOMES: 

On completion of the course students will be able to: 

CO1: Apply number systems, Boolean algebra, and logic minimization 

techniques to represent and simplify digital circuits. 

CO2: Design and analyze combinational logic circuits for arithmetic and 

data-processing operations. 

CO3: Apply sequential logic concepts to develop digital systems 

incorporating memory and control functions. 

CO4: Analyze and evaluate digital systems with respect to timing, 

synchronization, and operational constraints. 

CO5: Model, simulate, and implement digital systems using hardware 

description languages and programmable logic devices. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE 

held on 23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 H M – – M – – – – – L H – – 

CO2 H M H – H – – M – – – H M – 

CO3 H M H M M – – L – – – H H – 

CO4 H H H M M M L – – – – H H – 

CO5 M – H H H – – L – – H H H H 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 
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SDG 4 : Quality Education 

Statement: 

The course supports SDG 4 by providing inclusive and quality education in digital 

electronics. It builds a strong foundation in digital logic, circuit design, and hardware 

modeling, and enhances students’ analytical and problem-solving skills, preparing 

them for higher studies and professional engineering careers. 

        

SDG 9 : Industry, Innovation, and Infrastructure 

       Statement:  

The course supports SDG 9 by developing skills required to design and analyze 

digital systems used in modern industries. Knowledge of logic circuits, 

programmable devices, and hardware modeling helps students create reliable and 

efficient systems, contributing to innovation in automation, embedded systems, and 

smart infrastructure. 
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ESE 2103 COMPUTER ORGANIZATION AND 

ARCHITECTURE 

L T P C 

SDG: 

4,7,9,12 

3 0 0 3 

 

COURSE OBJECTIVES: 

 

COB1: To introduce the fundamental concepts of computer organization.  

COB2: To explain arithmetic algorithms and parallel processing.  

COB3: To outline the core concepts of processor design, pipelining, and 

instruction-level parallelism. 

 

COB4: To explore memory system organization in high-performance computing.  

COB5: To summarize the essential functions of super scalar processors.  

 

PRE REQUISITE : DIGITAL DESIGN 

 

 

MODULE  I INTRODUCTION TO COMPUTER 

ORGANIZATION AND ARCHITECTURE 

L:9 T:0 P:0  

Introduction - Computer types, functional units, Fundamental principles and core concepts 

that underpin modern computer architecture, Communicating with other computers, 

Performance, the power wall.-Multicore Architectures-Heterogeneous Computing-

Performance–Energy trade-offs and Amdahl’s Law-Introduction to RISC and CISC 

Architecture. 

 

 

MODULE  II ARITHMETIC ALGORITHMS AND 

PARALLELISM 

L:9 T:0  P:0  

Algorithms for Addition and Subtraction, Multiplication, and Division-Floating-Point 

Arithmetic-Parallelism in Arithmetic Units-Subword Parallelism and Vector Processing-

Streaming SIMD Extensions (SSE) and Advanced Vector Extensions (AVX) in modern x86 

architectures-Endianness and data alignment in modern systems. 

 

 

MODULE  III PROCESSOR SUBSYSTEMS  L: 9 T:0  P:0  

Fundamentals of processor design and implementation – Logic design conventions – 

Construction of a datapath and control path – Simple processor implementation schemes 

– Pipelining concepts and pipelined datapath design. Data hazards: forwarding, stall, and 

hazard resolution – Control hazards and exception handling – Instruction-level parallelism 
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(ILP) and techniques for exploiting parallelism.  

 

MODULE  IV MEMORY ORGANIZATION L: 9 T:0  P:0  

Memory Technologies, Basics of Caches, Measuring and Improving Cache Performance, 

Dependable Memory Hierarchy, Virtual Machines, Virtual Memory, Parallelism and 

Memory Hierarchies: Cache Coherence 

 

 

MODULE V SUPER SCALAR ARCHITECTURE L: 9 T:0 P:0 

IntroductiontoSuperScalarArchitecture,Instruction-LevelParallelism, Superscalar 

Execution, Super Scalar Processor Architectures, Performance 

Evaluation and Benchmarking, Real-world Applications. 

 L – 45;Total Hours:45 

TEXT BOOKS: 

1. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Naraig Manjikian, "Computer 

Organization and Embedded Systems” 6th Edition, McGraw Hill Higher 

Education, December 12, 2022 reprint. 

2. Fox, Charles. Computer Architecture. United States, No Starch Press, 2024. 

 

REFERENCES: 

1. D A Patterson & J L Hennessy, Computer Organization and Design: The 

hardware/software interface, Morgan-Kaufmann (Fifth edition) 2013 

2. William Stallings, "Computer Organization & Architecture - Designing for 

Performance", 6th Edition, Pearson Education, 2003 reprint 

3. Comer, Douglas. Essentials of Computer Architecture. United States: CRC 

Press, 2024. 

4. Silberschatz, Abraham., Galvin, Peter B.., Gagne, Greg. Operating System 

Concepts. United States: Wiley, 2018 

 

COURSE OUTCOMES: The students will be able to 

CO1: Explain computer types, functional units, performance factors, and the 

basics of RISC-CISC architecture. 

CO2: Apply arithmetic algorithms and parallel processing to improve 

performance. 

CO3: understand processor design, pipelining, hazards, and instruction-level 

parallelism. 
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CO4: Analyze the memory management unit and design a memory interface for 

the CPU. 

CO5: Students can describe superscalar processors and evaluate their 

performance. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 po12 PSO1 PSO2 PSO3 

CO1 M M - - - M - L L - M H - - M 

CO2 M M - - - M - L L - M H - - M 

CO3 M M - - - M - L L - M H - - M 

CO4 M M - - - M - L L - M H - - M 

CO5 M M - - - M - L L - M H - - M 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4 – Quality Education 

 Promotes technical and digital literacy through learning modern 

computing architectures, memory systems, and operating systems. 

 Builds foundational knowledge for innovation, computing efficiency, and 

system design. 

SDG 7 – Affordable and Clean Energy 

 Energy-performance trade-offs, discussed in Module I (Performance–

Energy trade-offs and Amdahl’s Law), align with developing energy-

efficient computing systems. 

SDG 9 – Industry, Innovation and Infrastructure 

 Modules on processor design, memory organization, and high-

performance computing encourage innovation in digital 

infrastructure and technological advancement. 

SDG 12 – Responsible Consumption and Production 

 Efficient hardware and software design principles (e.g., multicore, cache 

optimization) contribute to sustainable use of computing resources and 

reduced energy consumption. 
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ESE 2104 DATA STRUCTURES AND ALGORITHMS  L T P C 

SDG: 4, 9  3 0 0 3 

COURSE OBJECTIVES:     

COB 1: Introduce the fundamental concepts of data structures, algorithms, and 

complexity analysis. 

COB 2: Develop problem-solving skills using linear and non-linear data 

structures in C++. 

 

COB 3: Apply object-oriented programming concepts of C++ (classes, pointers, 

dynamic memory) to implement data structures. 

COB 4: Analyze, compare, and evaluate the efficiency of different algorithms. 

COB 5: Equip students with the ability to design and implement efficient 

searching and sorting techniques for real-world problems. 

 

PREREQUISITES:     

   Basics of C language Program.     

       

MODULE I FUNDAMENTALS OF DATA STRUCTURES & 

ALGORITHMS 

L:9 T:0 P:0 

 Introduction to data structures - Abstract Data Types (ADT), Algorithm - 

Definition, characteristics, steps in algorithm design, Time and Space 

complexity, Asymptotic Notations, Recursive algorithms functions in C++, 

Overview of C++ features relevant to Data Structures - Classes, pointers, 

references, dynamic memory allocation. 

 

MODULE II LINEAR DATA STRUCTURES L: 9 T:0 P:0 

 Arrays - Representation, operations (insertion, deletion, traversal), 

applications (polynomials, sparse matrices). Linked Lists - Singly linked list, 

circular linked list, doubly linked list, operations (insertion, deletion, traversal), 

Stack - Definition, operations (push, pop, peek), implementation using array 

and linked list, applications, Queue: Linear queue, circular queue, double-

ended queue (deque), priority queue. 
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MODULE III SEARCHING AND SORTING ALGORITHMS L: 9 T:0 P:0 

 Searching: Linear Search, Binary Search, Hashing: Hash functions, collision 

handling, Sorting: Bubble sort, Selection sort, Insertion sort, Merge sort, Quick 

sort, Heap sort, Comparison of sorting algorithms: Time and space 

complexities, best/worst/average cases. 

 

MODULE IV TREE DATA STRUCTURES L: 9 T:0 P:0 

 Basic terminology and properties of Tree - types of trees - Binary Trees: 

Representation - tree traversals – in-order, pre-order, post-order and their 

applications. Binary Search Trees (BST): Creation, insertion, deletion, 

searching and applications - Heaps: Min heap and max heap, heap operations 

- applications of heaps - priority queue - AVL Trees: Height-balancing - 

rotations, insertion and deletion. 

 

MODULE V GRAPH DATA STRUCTURES L: 9 T:0 P:0 

 Basic terminology of Graphs - types of graphs - Graph Representation: Adjacency 

matrix and adjacency list representations - Graph Traversals: Depth First Search 

(DFS) and Breadth First Search (BFS) - Shortest Path Algorithms: Dijkstra’s algorithm 

and Floyd–Warshall algorithm – Applications of Graph. 

 

 L – 45 :Total Hours – 45   

TEXT BOOKS:     

1.  Yashavant Kanetkar, "Data Structures Through C++ ", 4th Edition, BPB Publications, 

2022. 

 

2.  Mark Allen Weiss, " Data Structures and Algorithm Analysis in C++ ", 4th Edition, 

Pearson Education Limited, 2021. 

 

       

REFERENCES:     

1.  Narasimha Karumanchi, " Data Structures and Algorithms Made Easy: Data Structures 

and Algorithmic Puzzles", 5th Edition, CareerMonk Publications. 2017. 

 

2.  Robert Lafore, Data Structures and Algorithms in C++, Sams Publishing.  

3.  Ellis Horowitz, Sartaj Sahni, Dinesh Mehta, " Fundamentals of Data Structures in C++ 

", Universities Press, 2007. 
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4.  Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, " 

Introduction to Algorithms ", 4th Edition, The MIT Press, 2022. 

 

   

COURSE OUTCOMES: 

On completion of the course students will be able to: 

    

CO 1: Explain the role of data structures, algorithms, and complexity analysis in 

solving computational problems. 

 

CO 2: Implement linear data structures such as arrays, linked lists, stacks, and 

queues using C++. 

 

CO 3: Apply non-linear data structures like trees and graphs for problem solving 

in applications such as searching and network traversal. 

 

CO 4: Compare and analyse the performance of searching and sorting algorithms 

in terms of time and space complexity. 

 

CO 5: Design and develop efficient C++ programs that integrate suitable data 

structures and algorithms to solve practical problems. 

 

  

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 H M L L M – – – – L – L M M 

CO2 H M H – H – – – L L – L M H 

CO3 H H H M H – – – L L – L H H 

CO4 H H M M M - L – – L – M H H 

CO5 H H H M H – – – M M L M H H 

 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

1. SDG 4 – Quality Education 

 

This course supports SDG 4 (Quality Education) by equipping undergraduate 

students with core skills in data structures and algorithms, strengthening logical 

thinking, problem-solving, and programming in C++. These fundamentals prepare 
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students for higher studies, research, and employment in technology-driven fields, 

ensuring access to high-quality, industry-relevant technical education. 

2. SDG 9 – Industry, Innovation, and Infrastructure 

 

The course also contributes to SDG 9 (Industry, Innovation, and Infrastructure) by 

building strong foundations in data structures and algorithms, which are essential 

for developing efficient, scalable, and innovative software systems. These skills 

enable students to create advanced applications and robust digital infrastructures, 

supporting industrial growth, innovation, and sustainable economic development. 
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ESE 2105 ANALOG AND LINEAR ELECTRONICS 

CIRCUITS LABORATORY 

L T P C 

SDG: 9  0 0 2 1 

 

COURSE OBJECTIVES: 

COB1: To design and analyze transistor-based amplifiers and oscillators. 

COB2: To analyze the performance of power amplifiers and tuned amplifiers. 

COB3: To determine and apply the DC and AC characteristics of operational 

amplifiers in basic analog application circuits. 

COB4: To design and analyze comparators, Schmitt triggers, multivibrators and 

waveform generator circuits for signal generation. 

COB5: To design, test and analyze analog filters and PLL circuits for frequency-

selective and frequency control applications. 

 

PREREQUISITES: 

● Electron Devices 

 

PRACTICALS L: 0 T:0  P: 30 

LIST OF EXPERIMENTS  

1. Design and analyze a BJT single-stage amplifier and determine its gain, input 

impedance, output impedance and frequency response. 

2. Design and verify the operation of RC and LC oscillators and validate the 

Barkhausen criterion. 

3. Analyze the performance of Class B power amplifiers. 

4. Design and plot the frequency response of single-tuned amplifiers. 

5. Determine the DC and AC characteristics of an operational amplifier. 

6. Design and verify OP-AMP–based application circuits such as summing 

amplifier, integrator, and differentiator. 

7. Design and analyze schmitt trigger and their switching characteristics. 

8. Generate and observe square and saw-tooth waveforms using multivibrator and 

waveform generator circuits. 

9. Design and test low-pass, high-pass, and band-pass filter and analyze their 

frequency responses. 

10. PLL characteristics and its application as Frequency Multiplier.  

 P – 30; Total Hours:30 
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REFERENCES:  

1. Boylested and Nashlesky, Electronic Devices and Circuit theory, 11th edition, 

Prentice Hall of India, 2015. 

2. J. D. Roy Choudhury, Linear Integrated Circuits, 2018, 5th Edition, New-Age 

International Publishers, New Delhi. 

 

COURSE OUTCOMES: 

CO1: Design and analyze transistor-based amplifiers and oscillators to 

determine gain, impedance, and frequency response. 

CO2: Analyze the performance of power amplifiers and tuned amplifiers with 

respect to efficiency and bandwidth. 

CO3: Determine the DC and AC characteristics of operational amplifiers and 

implement basic OP-AMP application circuits. 

CO4: Design and analyze comparators, Schmitt triggers, multivibrators, and 

waveform generator circuits 

CO5: Design and test analog filters and PLL circuits for frequency-selective and 

frequency control applications. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 

PSO3 

CO1 H M M M M - - - - - M H L M 

CO2 H H M M M - - - - - M H L M 

CO3 H H H M H - - - - - M H M H 

CO4 H H H M H - - - - - M H M H 

CO5 H M H H H - - - - - M H H H 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 9: Industry, Innovation & Infrastructure 

Statement: By developing industry-relevant analog circuit design and analysis skills 

that promote technological innovation and reliable electronic infrastructure. 

 

  



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 111 

  

ESE 2106 DIGITAL ELECTRONICS LABORATORY L T P C 

SDG: 4,9 0 0 2 1 

 

COURSE OBJECTIVES: 

COB1: Apply fundamental principles of digital logic and Boolean algebra in circuit 

design. 

COB2: Design and implement combinational logic circuits for arithmetic and data 

processing applications. 

COB3: Develop and analyze sequential logic circuits for data storage and counting 

operations. 

COB4: Differentiate and evaluate synchronous and asynchronous digital system 

designs. 

COB5: Implement and verify digital circuits using hardware description languages 

such as Verilog HDL. 

 

PREREQUISITE:  

● Fundamentals of Boolean Algebra 

● Knowledge on Number System 

PRACTICALS 

1. Implementation of Boolean expressions using logic gates. 

2. Design and implementation of half adder/subtractor and full adder/subtractor 

circuits. 

3. Design and implementation of code converters. 

4. Design and implementation of magnitude comparators. 

5. Design and implementation of parity generators and checkers. 

6. Design and implementation of multiplexer (MUX) and demultiplexer (DEMUX) 

circuits. 

7. Design and implementation of encoder and decoder circuits. 

8. Design and verification of flip-flops. 

9. Design and implementation of shift registers. 

10. Design and implementation of synchronous up and down counters. 

11. Design and implementation of asynchronous up and down counters. 

12. Implementation of basic logic gates using Verilog HDL. 

P – 30; Total Hours:30 
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REFERENCES: 

1. M. Morris Mano and Michael D. Ciletti, “Digital Design: With an Introduction to the 

Verilog HDL, VHDL, and System Verilog”, Pearson Education, New Delhi, 6th 

Edition, 2018. 

2. R. P. Jain and Kishor Sarawadekar, “Modern Digital Electronics”, McGraw Hill 

Education, New Delhi, 5th Edition, 2022. 

3. Vaibbhav Taraate, “Digital Logic Design Using Verilog: Coding and RTL 

Synthesis”, Springer, Singapore, 2nd Edition, 2022. 

 

COURSE OUTCOMES: 

After successful completion of this course, students will be able to: 

CO 1: Apply fundamental principles of digital logic and Boolean algebra to solve 

basic circuit design problems. 

CO 2: Design combinational logic circuits for arithmetic, coding, and data routing 

applications. 

CO 3: Analyze the behavior and functionality of sequential circuits such as flip-

flops, registers, and counters. 

CO 4: Evaluate the performance and operational differences between 

synchronous and asynchronous digital systems. 

CO 5: Implement and verify digital circuits using hardware description languages 

such as Verilog HDL. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held 

on 23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 

PO 

11 
PSO1 PSO2 PSO3 

CO1 H M – – M – – – – – L H – – 

CO2 H M H – H – – M – – – H M – 

CO3 H M H M M – – L – – – H H – 

CO4 H H H M M M L – – – – H H – 

CO5 M – H H H – – L – – H H H H 

 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4 – Quality Education 
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Statement: The Digital Electronics Laboratory supports SDG 4 by providing 

equitable, hands-on technical education through circuit design and simulation. It 

enhances analytical thinking and practical understanding, enabling effective 

application of theoretical knowledge and promoting lifelong learning. 

 

SDG 9 – Industry, Innovation, and Infrastructure 

Statement: The course aligns with SDG 9 by strengthening students’ ability to 

design and implement digital systems essential for modern industrial and 

infrastructure applications. It fosters innovation and supports sustainable industrial 

development. 
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ESE 2107 DATA STRUCTURES LABORATORY USING C++ L T P C 

SDG: 4, 9  0 0 2 1 

 

COURSE OBJECTIVES: 

    

COB 1: Provide hands-on experience in implementing fundamental data 

structures using C++ programming. 

COB 2: Develop the ability to use recursion and dynamic memory 

allocation for efficient problem solving. 

 

COB 3: Enable students to implement and manipulate linear and non-

linear data structures such as lists, stacks, queues, trees, and 

graphs.. 

COB 4: Familiarize students with searching and sorting algorithms and 

evaluate their performance. 

COB 5: Enhance problem-solving skills through the design, coding, 

testing, and debugging of data structure–based applications. 

 

PREREQUISITES:     

 ●  Basics of C++ language     

PRACTICAL EXPERIMENTS: 

 1. Writing a C++ program to implement recursive functions (like 

factorial, Fibonacci etc.) and analyze their time complexity.2. 

2. Implement dynamic memory allocation in C++ using pointers (new 

and delete) and demonstrate operations on 1D and 2D arrays. 

3. Implementing array operations (insertion, deletion, searching, 

traversal). 

4. Implementing a singly linked list with operations: create, insert, 

delete, and display. 

5. Implementing a doubly linked list with operations: create, insert, 

delete, and display. 

6. Implementing stack operations (push, pop, peek) using both arrays 

and linked lists. 
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7. Implementing a queue and circular queue using arrays; 

demonstrate insertion and deletion operations. 

8. Implement a binary tree with recursive traversals.  

9. Implement a binary search tree (BST) with insertion, search, and 

deletion operations. 

10. Implement a graph using adjacency list representation; perform 

BFS and DFS traversals. 

11. Implement searching techniques: linear search, binary search, and 

hashing with collision resolution.  

12. Implement and compare the performance of sorting algorithms: 

Bubble sort, Insertion sort, Selection sort, Merge sort, Quick sort, 

and Heap sort  

 P – 30 : Total Hours – 30   

     

TEXT BOOKS:     

1.  Yashavant Kanetkar, " Data Structures Through C++ ", 4th Edition, BPB 

Publications, 2022. 

 

2.  E. Balagurusamy, Object Oriented Programming with C++, McGraw Hill.  

3.  Mark Allen Weiss, " Data Structures and Algorithm Analysis in C++ ", 4th 

Edition, Pearson Education Limited, 2014. 

 

4.  Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, 

" Introduction to Algorithms ", 4th Edition, The MIT Press, 2022. 

 

       

REFERENCES:     

1.  Narasimha Karumanchi, " Data Structures and Algorithms Made Easy: Data 

Structures and Algorithmic Puzzles", 5th Edition, CareerMonk Publications. 

2017. 

 

2.  Robert Lafore, Data Structures and Algorithms in C++, Sams Publishing.  

3. Ellis Horowitz, Sartaj Sahni, Dinesh Mehta, " Fundamentals of Data 

Structures in C++ ", Universities Press, 2007. 

 

   



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 116 

  

COURSE OUTCOMES: 

On completion of the course students will be able to: 

    

CO 1: Implement recursive algorithms and analyze their time 

complexity for given problems. 

 

CO 2: Apply dynamic memory management using pointers to perform 

operations on arrays and linked data structures. 

 

CO 3: Design and implement linear data structures such as arrays, 

linked lists, stacks, and queues to solve computational 

problems. 

 

CO 4: Construct and manipulate non-linear data structures including 

trees, binary search trees, and graphs with appropriate 

traversals. 

 

CO 5: Implement and compare searching and sorting algorithms 

based on their time performance for large datasets. 

 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 

23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

  

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 H M L L M – – – – L – L M M 

CO2 H M H – H – – – L L – L M H 

CO3 H H H M H – – – L L – L H H 

CO4 H H M M M - L – – L – M H H 

CO5 H H H M H – – – M M L M H H 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4 – Quality Education 

Statement: The Digital Electronics Laboratory supports SDG 4 by providing 

equitable, hands-on technical education through circuit design and simulation. It 

enhances analytical thinking and practical understanding, enabling effective 

application of theoretical knowledge and promoting lifelong learning. 

 

SDG 9 – Industry, Innovation, and Infrastructure 
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Statement: The course aligns with SDG 9 by strengthening students’ ability to 

design and implement digital systems essential for modern industrial and 

infrastructure applications. It fosters innovation and supports sustainable industrial 

development. 
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GEE 2101 NUMERICAL ABILITY AND 

REASONING SKILLS FOR ENGINEERS 

L T P C 

SDG: 4,8,9 0 0 2 1 

COURSE OBJECTIVES: 

COB1: To develop numerical aptitude, mental calculation, and quantitative 

problem-solving skills required for engineering and professional 

applications. 

COB2: To apply mathematical concepts and aptitude skills to solve real-life, 

industrial, and competitive examination problems effectively. 

COB3: To enhance analytical thinking and logical reasoning abilities through 

structured reasoning and data interpretation techniques. 

COB4: To prepare students for higher education entrance examinations, 

placement assessments, and industry-oriented aptitude 

requirements. 

  

MODULE I NUMBER SYSTEM AND CALCULATION 

TECHNIQUES 

L: 0 T: 0 P: 8 

Shortcut Calculation Techniques – Number System: Unit Digit, Number of Zeroes, 

Remainders, Divisibility Rules – LCM and HCF with Applications – Mental 

Mathematics Techniques. 

 

MODULE II GENERAL MENTAL ABILITY L:  0 T: 0 P: 7 

Ratio and Proportion – Percentage: Percentage Change and Graphical Method, 

Product Constancy Applications – Profit, Loss and Discount – Average – Allegation 

and Mixtures. 

 

MODULE III DATA ANALYSIS AND PROGRESSION L: 0 T: 0 P: 8 

Data Interpretation: Tabulation, Pie Chart, Bar Graph, Line Graph, Caselets – 

Arithmetic Progression – Geometric Progression – Harmonic Progression – Problem 

Solving using Progressions. 

 

MODULE IV LOGICAL AND ANALYTICAL 

REASONING 

L: 0 T: 0 P: 7 

Logical Venn Diagram – Syllogism – Order and Ranking – Direction Sense – Alphabet 

and Numeric Series – Cubes and Dice – Analytical Reasoning Techniques. 
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 P – 30; Total Hours: 30 

 

TEXT BOOKS: 

1. R. S. Aggarwal, Quantitative Aptitude for Competitive Examinations, Revised 

ed. New Delhi, India: S. Chand Publishing, 2022. 

2. R. S. Aggarwal, A Modern Approach to Verbal and Non-Verbal Reasoning, 

Revised ed. New Delhi, India: S. Chand Publishing, 2021. 

 

REFERENCES: 

1. M. Tyra, Magical Book on Quicker Maths. New Delhi, India: BSC Publishing 

Co. Pvt. Ltd., 2021. 

2. S. K. Verma, Quantum CAT. New Delhi, India: Arihant Publications, 2022. 

3. Jaikishan and Premkishan, How to Crack Test of Reasoning. New Delhi, 

India: Upkar Publications, 2020. 

4. S. Arora, Formulae and Shortcuts in Quantitative Aptitude. New Delhi, 

India: Pearson Education, 2021. 

COURSE OUTCOMES: Upon successful completion of this course, students will be 

able to: 

CO1: Apply quantitative aptitude and numerical techniques to solve 

engineering and real-life mathematical problems efficiently. 

CO2: Demonstrate speed and accuracy in solving aptitude problems under 

time constraints. 

CO3: Interpret data and apply mathematical reasoning skills for competitive 

examinations, higher studies, and industry-based problem-solving. 

CO4: Analyze and solve logical and analytical reasoning problems using 

systematic approaches. 

 

Board of Studies (BoS):  

10TH BoS of department of SSSH held on   

06-05-2026 

Academic Council: 

25th ACM held on 16-03-2026 

 

 
PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO

11 

PO 

12 

PSO

1 

PSO

2 

CO1 H - - - - - - - - - - - H H 

CO2 - H - - - - - - - - - - M H 
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CO3 - - M - - - - - - - - - H H 

CO4 - -  M - - - - - - - - H H 

 

Note: 1 - Low Correlation      2 - Medium Correlation    2 - High Correlation 

 

SDG 4 (Quality Education): The course enhances analytical thinking, quantitative 

aptitude, and reasoning competencies that support quality education, lifelong 

learning, and academic excellence. 

 

SDG 8 (Decent Work and Economic Growth): The syllabus develops 

employability skills, aptitude competency, and problem-solving abilities essential for 

placements, entrepreneurship, and competitive examinations in professional 

environments. 

 

SDG 9 (Industry, Innovation and Infrastructure): The course promotes logical 

analysis, data interpretation, and innovative thinking required for engineering 

problem-solving, industrial applications, and technological advancement. 

 

 

  



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 121 

  

SEMESTER IV 

 

ESE 2201 PYTHON PROGRAMMING 

 

L T P C 

SDG:   4,9 2 0 2 3 

 

COURSE OBJECTIVES: 

COB1: To identify and apply basic Python concepts such as syntax, variables, 

data types, and control structures. 

COB2: To analyze programming needs and select suitable Python functions, 

data structures, and modules for efficient program development. 

COB3: To implement file handling, exception handling, and OOP concepts to 

solve real-world problems. 

COB4: To evaluate coding techniques and design reusable programs using 

advanced functions, comprehensions, and regular expressions. 

COB5: To utilize standard Python libraries (JSON/CSV) to construct 

applications for structured data processing and task automation. 

  

MODULE  I PYTHON BASICS AND CONTROL FLOW L:  7  T:  P: 

Introduction to Python – Features – Variables and Identifiers – Data Types - Input and 

Output operations – Comments – Operators and Expressions – Conditional statements 

– Iteration statements - Control flow using break and continue. 

 

MODULE  II FUNCTIONS AND DATA STRUCTURES L:8 T:  P: 

Functions: definition, parameters, return values, variable scope, recursion. Data 

Structures: Lists: create, access, slice, update, loop through, list comprehension, Tuples: 

create, access, pack/unpack, compare with lists, Dictionaries: create, access, update, 

delete, loop through, Sets: create, union, intersection, difference, subset, Regular 

Expressions: basic pattern matching.  

 

MODULE  III OBJECT-ORIENTED PROGRAMMING L: 8 T:  P: 

Object-Oriented Programming (OOP): class and object creation – constructors (__init__) 

– instance and class variables – methods and attributes – Inheritance – Polymorphism – 

Encapsulation. Modules and Packages: creating and importing user-defined modules 

and basic packages. 
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MODULE  IV FILES, EXCEPTIONS, AND LIBRARIES L: 7 T:  P: 

File Handling: Opening, reading, writing, and appending files; working with text files and 

binary files. Exceptions: Handling errors using try, except, else, and finally; creating user-

defined exceptions. Standard Libraries: Using json and csv formats for data handling. 

System Interaction: Basics of OS and shutil for automating file and directory operations. 

 

PRACTICALS L:  T:  P:30 

1. Perform basic Python operations and demonstrate control flow statements. 

2. Implement user-defined functions and recursion. 

3. Create and manipulate lists using various list operations. 

4. Program with tuples through creation, packing, and unpacking. 

5. Apply string slicing, formatting, and string methods. 

6. Use dictionaries and sets to perform common data operations. 

7. Apply regular expressions for simple pattern matching tasks. 

8. Develop classes and objects to understand basic OOP concepts. 

9. Implement inheritance and import user-defined modules. 

     10. Perform file handling and work with JSON, CSV, OS, and shutil libraries. 

 

 L –30   ; P – 30 ; TOTAL HOURS – 60 

TEXT BOOKS: 

4. E. Matthes, Python Crash Course: A Hands-On, Project-Based Introduction to 

Programming, 3rd ed. San Francisco, CA, USA: No Starch Press, 2023. 

5. M. Lutz, Learning Python: Powerful Object-Oriented Programming, 5th ed. 

Sebastopol, CA, USA: O’Reilly Media, 2013. 

 

REFERENCES: 

1. Sweigart, Automate the Boring Stuff with Python: Practical Programming for Total 

Beginners, 2nd ed. San Francisco, CA, USA: No Starch Press, 2019. 

2. L. Ramalho, Fluent Python: Clear, Concise, and Effective Programming, 2nd ed. 

Sebastopol, CA, USA: O’Reilly Media, 2022. 

3. W. McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy, 

and IPython, 3rd ed. Sebastopol, CA, USA: O’Reilly Media, 2022. 

 

COURSE OUTCOMES: 

After successful completion of this course, the student will be able to: 
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CO1: To identify and apply Python basics like variables, data types, 

operators, and control flow. 

CO2: To develop and use functions, recursion, lists, and tuples for 

programming tasks 

CO3: To manipulate strings, dictionaries, sets, and apply regular 

expressions. 

CO4: To implement classes, objects, inheritance, and modules in Python. 

CO5: To perform file handling, manage exceptions, and utilize libraries like 

JSON, CSV, OS, and shutil. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 

23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 

PO 

11 
PSO1 PSO2 PSO3 

CO1 H M M L M – – – – L – H M L 

CO2 H H M L M – – – L L – H H M 

CO3 H H M M M – – – L L – H H M 

CO4 H M H M M – – – M L – H H H 

CO5 H H H M H L – L M M L H H H 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4: Quality Education: 

Statement: The Python course enhances digital literacy, computational 

thinking, and problem-solving skills, supporting quality education and skill 

development. 

 

SDG 9 – Industry, Innovation, and Infrastructure: 

Statement: The course enables students to develop innovative software 

solutions, efficient data handling, and automation tools, contributing to 

technological advancement and industry-ready skills. 
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ESE 2202 DATABASE MANAGEMENT SYSTEM 

 

L T P C 

SDG: 4, 9 3 0 0 3 

COURSE OBJECTIVES: 

COB1: To understand database systems, data models, E–R architecture, and 

relational algebra concepts. 

COB2: To construct SQL queries for effective data retrieval and manipulation. 

COB3: To describe functional dependencies and apply normalization 

principles in database design. 

COB4: To develop an understanding of transaction concepts, ACID 

properties, and concurrency control mechanisms. 

COB5: To summarize advanced database topics including recovery 

techniques, security mechanisms, and NoSQL databases. 

 

PREREQUISITE: Foundations of Software Development and a basic understanding of 

mathematical concepts relevant to computing.  

 

MODULE  I  INTRODUCTION TO DATABASE 

MANAGEMENT 

L:9 T:  P: 

Purpose of Database System - Views of data - Data Models - Architecture - Entity - 

Relationship (E-R) model - Extended E-R Features - Design of E-R database schema - 

Structure of Relational data model - Fundamentals of relational algebra operations. 

 

MODULE  II STRUCTURED QUERY LANGUAGE L:9 T:  P: 

SQL: Basic structure - Query Processing Overview -Set operations - Aggregate functions - 

Null Values - Nested sub queries -Database languages- Keys - Embedded SQL -Dynamic 

SQL. Domain Constraints - Assertions - Triggers – Views. 

 

MODULE  III DATABASE DESIGN L: 9 T:  P: 

Functional Dependencies –Non-loss Decomposition- Normalization-First, Second, Third 

Normal Forms, Boyce/Code Normal Form - Multi-valued Dependencies and Fourth Normal 

Form - Join Dependencies and Fifth Normal Form. 

 

MODULE  IV TRANSACTIONS PROCESSING AND 

CONCURRENCY CONTROL 

L: 9 T:  P: 
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Transaction Concepts – ACID Properties – Schedules – Serializability –Concurrency control 

–Two Phase Locking- Timestamp – Multiversion – Validation and Snapshot isolation– 

Multiple Granularity locking – Deadlock Handling – Recovery Concepts – Recovery based 

on deferred and immediate update – Shadow paging – ARIES Algorithm. 

 

MODULE V DATABASE SECURITY AND No-SQL L: 9 T:  P: 

Distributed Databases: Architecture, Data Storage, Transaction Processing, Query 

processing and optimization – No-SQL MongoDB- Basic Structure – Commands – Data 

Base Connectivity- Database Security: Security issues – Access control based on privileges 

– Role Based access control – SQL Injection – Statistical Database security – Flow control 

– Encryption and Public Key infrastructures. 

 L –45; Total Hours:45 

TEXT BOOKS: 

1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, “Database System 

Concepts”, 7th/e, Tata McGraw Hill, 2021. 

2. Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, 7th/e, 

Pearson, 2017. 

 

REFERENCES: 

1.   Hector Garcia-Molina, Jeffrey Ullman, Jennifer Widom ,” Database Systems: The 

Complete Book”, Prentice Hall, September 2008. 

2.   C.J.Date, A.Kannan, S.Swamynathan, “An Introduction to Database Systems”, 

Pearson Education,  8/e, 2006. 

3. Raghu Ramakrishnan, “Database Management Systems”, McGrawHill, 4/e, 2010. 

4. G.K.Gupta, “Database Management Systems”, Tata McGraw Hill, 2011. 

 

COURSE OUTCOMES: 

CO1: Describe the fundamental concepts of Database Management 

Systems. 

CO2: Design Entity–Relationship models for given applications and write 

queries using SQL commands. 

CO3: Analyze functional dependencies and apply appropriate normalization 

techniques in database systems. 

CO4: Apply transaction management and concurrency control techniques in 

real-time applications. 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Jeffrey%2BUllman&search-alias=stripbooks
https://www.amazon.in/Jennifer-Widom/e/B00EPJPHQO/ref%3Ddp_byline_cont_book_3
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CO5: Identify potential database security threats and implement appropriate 

recovery mechanisms. 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 

23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 

PO 

12 
PSO1 PSO2 

CO1 M H H H H - - - H L M H - - 

CO2 M M H L H - - - H L M H - - 

CO3 H H H H H - - - H L M H - - 

CO4 H H H H H - - - H L M H - - 

CO5 H H H H H - - - H L M H - - 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4: Quality Education: 

Statement: The course provides students with a quality education in software 

engineering, which is essential for developing high-quality software products  

 

SDG 9: Industry, Innovation and Infrastructure: 

Statement: The course addresses SDG 9 by focusing on software targeting 

industrial sectors, enhancing scientific research and innovation. 
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ESE 2203 FUNDAMENTALS OF DIGITAL SIGNAL 

PROCESSING 

L T P C 

SDG: 3, 9 3 1 0 4 

 

COURSE OBJECTIVES: 

COB1: To understand the fundamental concepts of signals, systems, and their 

classifications. 

COB2: To apply LTI system principles for signal analysis. 

COB3: To analyze signals using transform techniques such as Fourier and Z-

transforms. 

COB4: To design and evaluate digital filters for signal processing applications. 

COB5: To apply multirate signal processing concepts and DSP processor 

fundamentals. 

 

PREREQUISITE: 

Engineering Mathematics 

 

MODULE  I INTRODUCTION TO SIGNALS L:7 T: 3 P: 

Introduction to signals: continuous-time (CT) and discrete-time (DT), Elementary signals: 

unit impulse, step, ramp, sinusoid, complex exponential, Signal operations: scaling, shifting, 

folding, Classification of signals: periodic/aperiodic, even/odd, energy/power signals. 

 

MODULE  II INTRODUCTION TO LTI SYSTEMS L:8 T:3  P: 

Introduction to systems: CT and DT systems, System properties: linearity, time-invariance, 

causality, stability, Linear and Time-Invariant (LTI) Systems and its Properties, impulse 

response, convolution, correlation. 

 

MODULE  III TRANSFORM ANALYSIS OF CT AND DT 

SIGNAL  

L: 

12 

T: 3 P: 

Introduction to Digital Signal Processing: Sampling, aliasing, Quantization basics, 

Transforms: Continuous time Fourier Transform (CTFT), Discrete Time Fourier Transform 

(DTFT), Discrete Fourier Transform (DFT), Fast Fourier Transform (FFT). Applications of 

DFT/FFT: spectral analysis, frequency-domain filtering. Overview of Z-transform and 

frequency response. 
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MODULE  IV DIGITAL FILTERS L: 

11 

T:3  P: 

Introduction to digital filters: FIR and IIR filters, Design of FIR filter using window method: 

Rectangular, Hamming, Hanning, Blackmann - Design of low pass and high pass IIR filter. 

MODULE V MULTIRATE PROCESSING AND DSP 

PROCESSORS 

L: 7 T:3  P: 

Multirate signal processing: Decimation, Interpolation, Sampling rate conversion by a 

rational factor, Applications of multirate signal processing,Introduction to DSP processor, 

DSP Architecture Fixed and Floating point architecture principles.  

 L – 45; T - 15 Total Hours:60 

TEXT BOOKS: 

1. Alan V. Oppenheim, Alan S. Willsky, with S. Hamid Nawab, "Signals and Systems", 

2nd 

      Edition,   Pearson Education, 2015. 

2.John G Proakis, Dimtris G Manolakis, Digital Signal Processing Principles, Algorithms 

and    Application, 5th Edition, Pearson Education India, 2025.   

REFERENCES: 

1. Sanjit  K  Mitra,  “Digital  Signal  Processing,  A  Computer  Based  Approach”,  4th 

Edition,  McGraw  Hill Education, 2013  

2. Dick Blandford, John Parr. Introduction to Digital Signal Processing. Pearson 

Education, Inc, 2013. 

COURSE OUTCOMES: 

CO1: Describe the characteristics and classification of continuous-time and discrete-

time signals. 

CO2: Explain the behavior and properties of linear time-invariant (LTI) systems. 

CO3: Apply Fourier and Z-transform methods for frequency-domain signal analysis. 

CO4: Analyze and design FIR and IIR digital filters for given specifications. 

CO5: Evaluate multirate processing techniques and DSP processor concepts in signal 

processing systems. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 
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 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 PSO3 

CO1 H M - - - - - - - - - H M - 

CO2 H H - - - - - - - - - H M - 

CO3 H H M - - - - - - - - H M - 

CO4 H H H M - - - - - - - H M M 

CO5 H M M - H - - - - - - H H M 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 3 : Good Health and Well-Being 

Statement: Digital signal processing plays a major role in medical 

instrumentation. A sound knowledge in these could lead to a substantial 

research and development in health and well-being. 

SDG 9: Build resilient infrastructure, promote inclusive and sustainable 

industrialization, and foster innovation. 

Statement: The study of signals, systems, and digital signal processing equips 

students with essential skills to design efficient digital solutions for modern 

communication and electronic systems, supporting innovation and sustainable 

industrial development aligned with Industry 4.0. 
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ESE 2204 OPERATING SYSTEMS L T P C 

SDG: 4,9 3 0 2 4 

 

COURSE OBJECTIVES: 

COB1: Understand the fundamental concepts, structures, and services of 

operating systems and explain process management concepts. 

COB2: Explain the need for process synchronization mechanisms and deadlock 

handling techniques in concurrent systems. 

COB3: Examine the concepts of memory virtualization and apply various  

memory management techniques to optimize resource utilization. 

COB4: Describe mass storage organization, disk scheduling techniques, and 

file system structures for effective data storage and management. 

COB5: Elaborate I/O system abstractions and virtualization concepts, and 

explain the role of virtual machines in modern operating systems. 

 

PREREQUISITE: 

Computer Organization and Architecture, Knowledge of “C” language and Data 

Structures 

 

MODULE  I OVERVIEW OF OPERATING SYSTEM AND 

PROCESS 

L:9   

Operating System Overview - Objectives and Functions - Evolution of Operating System; 

Operating System Structures, Services - User Operating System Interface - System Calls 

– System Programs - Design and Implementation - Structuring methods - Process 

Concept - Scheduling - Operations - Inter-process Communication; CPU Scheduling - 

Scheduling criteria - Scheduling algorithms: Threads - Multithread Models – Threading 

issues. 

 

MODULE  II PROCESS SYNCHRONIZATION L:9   

Process Synchronization - The critical-section problem - Synchronization hardware – 

Semaphores – Mutex - Classical problems of synchronization - Monitors; Deadlock - 

Methods for handling deadlocks, Deadlock prevention, Deadlock avoidance, Deadlock 

detection, Recovery from deadlock. 
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MODULE  III MEMORYMANAGEMENT L: 9   

Main Memory - Swapping - Contiguous Memory Allocation – Paging - Structure of the 

Page Table - Segmentation, Segmentation with paging; Virtual Memory - Demand 

Paging – Copy on Write - Page Replacement - Allocation of Frames –Thrashing. 

 

MODULE  IV STORAGE MANAGEMENT L: 9   

Mass Storage system – Disk Structure - Disk Scheduling and Management; File-System 

Interface- Directory Structure - Directory organization - File Sharing and Protection; File 

System Implementation - File System Structure - Directory implementation - Allocation 

Methods - Free Space Management. 

 

MODULE V I/O SYSTEMS AND VIRTUAL MACHINES L: 9   

I/O Systems – I/O Hardware, Application I/O interface, Kernel I/O subsystem - Virtual 

Machines – History, Benefits and Features, Building Blocks, Types of Virtual Machines 

and their Implementations, Virtualization and Operating-System Components. 

 

PRACTICALS  

1. Process Management using System Calls : Fork, Exec, Getpid, Exit, Wait, Close 

2. Write C programs to implement the various CPU Scheduling Algorithms 

3. Illustrate the inter process communication strategy 

4. Implement mutual exclusion by Semaphores 

5. Write a C program to avoid Deadlock using Banker's Algorithm 

6. Write a C program to Implement Deadlock Detection Algorithm 

7. Write C program to implement Threading 

8. Implement the paging Technique using C program 

9. Write C programs to implement the Memory Allocation Methods 

10. Write C programs to implement the various Page Replacement Algorithms 

11. Write C programs to Implement the various File Organization Techniques 

     12.Write C programs for the implementation of various disk scheduling algorithms 

  

L – 45; P – 30; Total Hours:75 

TEXT BOOKS: 

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating System 

Concepts”, 9th Edition, John Wiley and Sons Inc., 2018. 
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2. Andrew S Tanenbaum, "Modern Operating Systems", Pearson, 4th Edition, New 

Delhi, 2016. 

 

REFERENCES: 

1. Pramod Chandra P.Bhatt, “An introduction to Operating Systems Concepts 

and Practice”, PHI Learning, 5th Edition, India, 2019. (ISBN : 9789387472884) 

2. Ramaz Elmasri, A. Gil Carrick, David Levine, “Operating Systems – A Spiral 

Approach”, Tata McGraw Hill Edition, 2010. 

3. William Stallings, "Operating Systems: Internals and Design Principles", 7th 

Edition, Prentice Hall, 2018.\ 

 

COURSE OUTCOMES: 

On completion of the course,  the students will be able to 

CO1: Explain the design principles of operating systems, and analyze CPU 

scheduling, inter-process communication, and multithreading. 

CO2: Apply synchronization mechanisms and deadlock handling techniques 

to ensure correct execution of concurrent processes. 

CO3: Utilize suitable memory allocation and virtual memory strategies to 

enhance system performance. 

CO4: Demonstrate effective file system organization and disk management 

methods for reliable data storage and access. 

CO5: Explain operating system abstractions for I/O management, and employ 

virtualization concepts. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 
PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO

11 

PSO

1 

PSO

2 

PSO

3 

CO1 H M L - M - - - - L - H M M 

CO2 H M M - H - - - - M - H M H 

CO3 H M H M H - - L M M L H H H 

CO4 H H M M H - - L M  M L H M H 

CO5 H H   H M H - - L H H M M H H 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 
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SDG 4: – Quality Education 

Statement:  

The course provides strong foundational knowledge of Operating System 

principles such as process management, memory management, file systems, 

and scheduling, enabling students to build competencies required for 

advanced learning in embedded systems, cloud computing, and edge AI. 

 

SDG 9:  – Industry, Innovation, and Infrastructure 

Statement:  

The syllabus includes kernel architecture, process synchronization, memory 

management techniques, and file system design, which form the backbone of 

modern computing infrastructure. 
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ESE 2205 DATABASE MANAGEMENT SYSTEM 

LABORATORY 

L T P C 

SDG: 4, 9 0 0 2 1 

 

COURSE OBJECTIVES: 

COB1: To describe the basics of SQL.  

COB2: To construct queries using SQL in database creation and interaction. 

COB3: To analyze data using PL/SQL blocks. 

COB4: To establish application level Java database connectivity using 

MONGODB and Java 

COB5: To implement real time applications of Database Management Systems 

 

PREREQUISITES: Engineering Mathematics 

 

PRACTICALS   P: 30 

1.  Practice of Database Languages using SQL Query 

2. Create a database table, add constraints (primary key, unique, check, Not null), 

insert          rows, update and delete rows using SQL DDL and DML commands 

3. Set operators and Join queries and nested queries 

4. PL/SQL–(Cursors, Stored procedures, stored function, Triggers) 

5. Front end Connectivity  

6. Normalization ( 1NF, 2NF and 3NF)Auto Rollback - IF ELSE statement-SQL 

Transaction in TRY CATCH using T-SQL 

7. Case Study using any of the real life database applications  

MONGODB 

1.  Installation of MySql and MONGODB . 

2. Basic MONGODB operations (Insert,Find,Update,delete) 

3. Java Database Connectivity (JDBC & MONGODB API) 

 P – 30; TOTAL HOURS – 30 

REFERENCES: 

1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, “Database System 

Concepts”, 7th/e, Tata McGraw Hill, 2021. 

2. Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database 

Systems”, 7th/e, Pearson, 2017. 

3. Itzik Ben-Gan,“Microsoft SQL Server 2012 T-SQL Fundamentals”, Microsoft 
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Press 2nd/e, 2012.Meg Bernal, Tammie Dang, Acacio Ricardo Gomes 

Pessoa,” IBM DB2 12 for Z/OS Technical Overview”, IBM Redbooks 

Publication, ISBN: 9780738442303, 2019. 

4. G.K.Gupta, “Database Management Systems”, Tata McGraw Hill, 2011. 

 

COURSE OUTCOMES: 

CO1: Exhibit the structured query language (SQL) for database definition and 

database manipulation. 

CO2: Apply the PL/SQL blocks using Cursors and Triggers. 

CO3: Analyze the normalization forms using SQL queries. 

CO4: Implement Transaction processing using SQL commands. 

CO5: Compare and select the various advanced technologies of Databases 

and No-SQL. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 
PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO

11 

PSO

1 

PSO

2 

PSO

3 

CO1 M H H H H - - - H L M H - - 

CO2 M M H L H - - - H L M H - - 

CO3 H H H H H - - - H L M H - - 

CO4 H H H H H - - - H L M H - - 

CO5 H H H H H - - - H L M H - - 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4 - Ensure inclusive and equitable quality education and promote lifelong 

learning opportunities for all.  

SDG 9 - Build resilient Infrastructure, promote inclusive and sustainable 

industrialization and foster innovation . 
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ESE 2206 DIGITAL SIGNAL PROCESSING 

LABORATORY 

L T P C 

SDG: 9  0 0 2 1 

 

COURSE OBJECTIVES: 

COB1: To understand the fundamentals of signals using computational tools. 

COB2: To apply suitable computational tools for system analysis and 

evaluation. 

COB3: To analyze LTI systems using convolution, correlation, and transform 

methods. 

COB4: To design FIR and IIR digital filters and sampling rate conversion 

systems. 

COB5: To implement DSP algorithms on processor platforms for real-time 

applications. 

PREREQUISITES: Engineering Mathematics 

 

PRACTICALS L: 0 T:0  P: 30 

LIST OF EXPERIMENTS  

1. Generation of standard Continuous-Time and Discrete-Time Signals using MATLAB  

2. Determination of Even and Odd Components of signals. 

3. Implementation of a given LTI System 

4. Analysis of Convolution and correlation of Discrete-Time signals 

5. Implementation and analysis of Fourier Transform techniques for signal 

representation. 

6. Implementation and analysis of Z-transform for discrete-time signal processing. 

7. Sampling and reconstruction of signal.   

8. Design of IIR filter using Impulse invariant and Bilinear transformation 

9. Design of FIR filter using windows 

10. Sampling rate conversion-interpolation & decimation. 

11. Signal Generation using DSP Processor 

12. Application of Digital Signal Processor (Audio/ Video/ Image Processing)  

 

 P – 30; Total Hours:30 

REFERENCES: 
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1.  Won Young Yang, "Signals and Systems with MATLAB", 1st Edition, Springer, 

2011.  

2. S.K.Mitra, "Digital Signal Processing- A Computer based approach", 4th Edition  

   Tata    McGraw-Hill, New Delhi, 2013. 

3. B.Venkataramani, M. Bhaskar, "Digital Signal Processor Architecture, 

Programming and Application", 2nd Edition, TMH 2002. 

COURSE OUTCOMES: 

CO1: Generate and analyze continuous-time and discrete-time signals using 

software tools. 

CO2: Analyze LTI systems through convolution and correlation operations. 

CO3: Apply Fourier and Z-transform techniques for signal analysis. 

CO4: Design and implement FIR/IIR filters and sampling rate conversion 

methods. 

CO5: Implement DSP-based applications using processor platforms. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 

PSO3 

CO1 H M - - H - - - - - - H M - 

CO2 H H - - H - - - - - - H M - 

CO3 H H M - H - - - - - - H M - 

CO4 H H H M H - - - - - - H M M 

CO5 H M M - H - - - - - - H H M 

 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG: Industry, Innovation & Infrastructure 

 

Statement: The DSP laboratory equips students with hands-on experience in signal 

analysis, filtering, and processor-based implementation, fostering innovation and 

supporting the development of efficient, sustainable, and intelligent digital systems 

aligned with Industry 4.0 and modern communication infrastructure. 
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ECE 2207 MINI PROJECT - I L T P C 

SDG: 4 0 0 4 2 

 

COURSE OBJECTIVES: 

COB1: Develop professional competence in Electronics and Computer Engineering  

COB2: Apply design principles and techniques to prototype development and 

modeling in Electronics and Computer domain. 

COB3: Build industry-oriented technical skills. 

COB4: Improve technical report writing and documentation skills. 

COB5: Demonstrate teamwork and project management abilities. 

 

GUIDELINES  L: 0 T:0  P: 60 

1. Mini Project work can be a design project/experimental project in Electronics and 

Computer Engineering.  

2. The mini project is a team activity having 3-4 students in a team. 

3. The students shall be encouraged to do their project work in the institute itself. If 

found essential (Industry oriented Projects), they may be permitted to continue their 

project outside the institute. In such cases, the mini project work shall be jointly 

supervised by a faculty of the Department and the faculty of the other department of 

the University or an Engineer / Scientist from other reputed organization. The 

students shall meet the faculty periodically and attend the periodic reviews for 

evaluating the progress.  

4. Department will constitute an Evaluation Committee to review the project work. 

5. The Evaluation committee consists of subject experts, internal supervisor and 

experts in the specified area of the project.  

6. Project evaluation consists of thesis work, two reviews of the work and the 

submission of project report with the viva voce.  

7. First review would highlight the topic, objectives, methodology and expected results. 

8. Second review evaluates the progress of the work, draft of the project report and 

demo of the prototype model.  

9. The Project Report prepared according to approved guidelines and duly signed by 

the supervisor(s) and the Head of the Department shall be submitted to the 

concerned department. 
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 P – 60; Total Hours:60 

COURSE OUTCOMES: 

CO1: Formulate and define a relevant technical problem in the Electronics and 

Computer domain based on societal needs. 

CO2: Conduct a comprehensive literature survey to identify and select the most 

suitable solution approach. 

CO3: Apply appropriate tools, techniques, and domain knowledge to design or 

simulate a viable solution. 

CO4: Design and implement a cost-effective solution for the identified problem. 

CO5: Develop a prototype or demonstrable working model and prepare a 

comprehensive project report. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held  

on 23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 
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CO1 M H H M H M L M H M L M M M 

CO2 M H H M H M L M H M L M M M 

CO3 M H H M H M L M H M L M M M 

CO4 M H H M H M L M H M L M M M 

CO5 M H H M H M L M H M L M M M 

 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4: Ensure inclusive and equitable quality education and promote lifelong 

learning opportunities for all. 

Statement: Focuses on design thinking, optimization a critical problem-solving 

skill, and relates to sustainable development principles. 
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ESEX 401 SENSOR TECHNOLOGY L T P C 

SDG: 4,9 

 

3 0 0 3 

COURSE OBJECTIVES: 

COB1: To understand the basics of data acquisition and sensor 

characteristics. 

COB2: To apply physical principles in the working of different sensors. 

COB3: To study about sensor interface circuits and signal conditioning 

techniques. 

COB4: To understand different sensor materials and fabrication processes. 

COB5: To design sensor-based solutions using recent sensor technologies. 

  

MODULE  I  DATA ACQUISITION AND 

CHARACTERISTICS OF SENSORS 

L:9 T:0  P:0 

Data Acquisition, Transfer Functions-Mathematical Models, Calibration, Computation of 

Parameters and Stimulus, Sensor Characteristics-Sensors for Mobile Communication 

Devices, Full-Scale I/O, Accuracy, Calibration Error, Dynamic Models of Sensor 

Elements-Reliability. 

 

MODULE  II PHYSICAL PRINCIPLES OF SENSING L:9 T:0  P:0 

Electric Charges, Fields, and Potentials-Capacitance-Magnetism-Induction- 

Resistance-Piezoelectric Effect- Pyroelectric Effect- HallEffect-Thermoelectric Effects- 

Sound Waves-Temperature and Thermal Properties of Materials-Heat Transfer. 

 

MODULE  III OPTICAL  AND ELECTRONIC CIRCUITS FOR  

SENSOR 

L: 9 T:0  P:0 

Light-Energy of Light Quanta, Light Polarization and Scattering-Radiometry- 

Photometry-Mirrors-Lenses-Optical Efficiency-Signal Conditioners-Sensor 

Connections and excitation circuits -Integrated Interfaces-Data Transmission- Noise in 

Sensors and Circuits-Batteries for Low-Power Sensors. 

 

MODULE  IV SENSOR MATERIALS AND PROCESSING 

TECHNIQUES 

L: 9 T:0  P:0 

Materials for sensors: Silicon, Plastics, metals, ceramics, glasses, nano materials. 
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Processing techniques: Vacuum deposition, sputtering, chemical vapour deposition, 

electro plating, photolithography, silicon micro machining, Bulk silicon micro machining, 

Surface silicon micro machining, LIGA process. 

 

MODULE V APPLICATIONS OF SENSORS L: 9 T:0  P:0 

Film sensors, Micro-electromechanical sensors, Nano-sensors. On-board Automobile 

sensors, home appliance sensors, Aerospace sensors, Sensors for manufacturing, 

medical diagnostic sensors, Sensors for Environmental Monitoring. 

 L – 45;Total Hours:45 

TEXT BOOKS: 

1. Jacob Fraden, “Handbook of Modern Sensors: Physics, Design and 

Applications”, 5th Edition, Springer, USA,2016. 

2. Margolis, Michael, Brian Jepson, and Nicholas Robert Weldin,“Arduino 

cookbook: recipes to begin, expand, and enhance your projects”, O'Reilly 

Media, 2020. 

3. D.Patranabis “Sensors and Transducers”, PHI Learning Second Edition, 

May 2015. 

 

REFERENCES: 

1. Kevin James, “PC Interfacing and Data Acquisition: Techniques for 

Measurement, Instrumentation and Control”, Newnes, 2000. 

2. Doebelin E.O.and Manik D.N., “MeasurementSystems”,6th Edition, Tata 

McGraw-Hill Education Pvt. Ltd., 2011. 

3. JohnP. Bentley,“Principles of Measurement Systems”, 4thEdition, 

Pearson Education, 2004. 

4. Sergej Fatikow and Ulrich Rembold, “Microsystem Technology and 

Microbotics”, First edition, Springer –Verlag Newyork, Inc, 2010. 

 

COURSE OUTCOMES: 

CO1: Explain data acquisition methods and characteristics of sensors. 

CO2: Apply physical sensing principles to select suitable sensors. 

CO3: Analyze sensor circuits and signal conditioning systems. 

CO4: Apply suitable materials and fabrication techniques for sensor 

applications. 
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CO5: Identify and develop applications using suitable sensors. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on  

23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 

PSO3 

CO1 H H M L L - - - - - - L - - 

CO2 H M M L L - - - - - - L - - 

CO3 H M L L L - - - - - - L - - 

CO4 H H M L L L L - - - - L - - 

CO5 H M H L L L L - - - - L - - 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG4: Ensure inclusive and equitable quality education and promote 

Lifelong learning opportunities for all. 

 

Statement: This course enables the student to understand the basic concepts of 

Data Acquisition, Characteristics of sensors, physical principles of sensing and 

applications helps for lifelong learning of newer technologies and concepts related 

to the sensors 

 

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable 

Industrialization and foster innovation.  

 

Statement :Able to apply the theoretical concepts of sensors and designing 

concepts for the various applications using sensors. 
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ESEX 402 CONTROL SYSTEMS L T P C 

SDG: 4,7,9 3 0 0 3 

 

COURSE OBJECTIVES: 

COB1: To describe the modeling of control systems. 

COB2: To analyze the properties of control system in time domain & 

frequency domain. 

COB3: To design feedback controllers and compensators 

COB4: To analyze the stability of the control system. 

COB5: To discuss about the state variable representation of physical 

systems and define the effect of state feedback 

  

PREREQUISITES: 

 

Basic Engineering Mathematics 

MODULE  I CONTROL SYSTEM MODELING L:8 T:0  P:0 

Basic Elements of Control System – Open loop and Closed loop systems - Differential 

equation - Transfer function, Modeling of Electric systems, Translational and rotational 

mechanical systems - Block diagram reduction Techniques - Signal flow graph. 

 

MODULE  II TIME RESPONSE ANALYSIS L:10 T:0  P:0 

Time response analysis - First Order Systems - Impulse and Step Response analysis of 

second order systems - Steady state errors – P, PI, PD and PID Compensation, Analysis 

using MATLAB. 

 

MODULE  III FREQUENCY RESPONSE ANALYSIS L: 10 T:0  P:0 

Frequency Response - Bode Plot, Polar Plot, Nyquist Plot - Frequency Domain 

specifications from the plots - Constant M and N Circles – Nichol’s Chart - Use of 

Nichol’s Chart in Control System Analysis. 

 

MODULE  IV STABILITY ANALYSIS & DESIGN OF 

COMPENSATORS 

L: 10 T:0  P:0 

Stability, Routh-Hurwitz Criterion, Root Locus Technique, Construction of Root Locus, 

Stability, Dominant Poles, Application of Root Locus Diagram - Nyquist Stability Criterion 
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- Relative Stability, Series, Parallel, series-parallel Compensators - Lead, Lag, and Lead 

Lag Compensators. 

 

MODULE V STATE VARIABLE ANALYSIS L: 7 T:0  P:0 

State space representation of Continuous Time systems – State equations – Transfer 

function from State Variable Representation – Solutions of the state equations - 

Concepts of Controllability and Observability – State space representation for Discrete 

time systems. Sampled Data control systems – Sampling Theorem – Sampler & Hold – 

Open loop & Closed loop sampled data systems. 

 L – 45; Total Hours:45 

 

TEXT BOOKS: 

1. Farid Golnaraghi, Benjamin C. Kuo,” Automatic Control Systems”, McGraw Hill 

Professional, Tenth Edition, 2017. 

2. Katsuhiko Ogata,” Modern Control Engineering” Prentice Hall, 5e, 2010.J. 

Nagrath, M. Gopal Control Systems Engineering, Anshan, 5e, 2008. 

 

REFERENCES: 

1. William S. Levine, “The Control Handbook, Second Edition: Control System 

Fundamentals” CRC Press, 2010. 

2. Jesus C. De Sosa, “Control Systems: Analysis and Realization,” iUniverse, 

2010. 

 

COURSE OUTCOMES: 

CO1: Develop mathematical models of control components and systems 

CO2: Design controllers for systems 

CO3: Analyze the system in time and frequency domain 

CO4: Use the Root Locus method, Routh Hurwitz array and Nyquist stability 

criterion to find stability of a system 

CO5: Obtain and manipulate state space representation of systems 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 
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 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 

PSO3 

CO1 H M - - - - - - - - - M L - 

CO2 - M H - M - - - L - - H M - 

CO3 M H - H M - - - - - - M H - 

CO4 - H - H - - - - - - - L M - 

CO5 M - - H M - - - L - - H M L 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4: Quality Education 

Statement: The Control Systems course strengthens quality education by 

developing students’ analytical, modeling, and design skills in dynamic systems 

using mathematical tools, simulations, and real-world applications, thereby 

enhancing problem-solving and lifelong learning capabilities. 

 

SDG 7: Affordable and Clean Energy 

Statement: The principles of control systems enable efficient monitoring and 

regulation of energy systems such as power generation, renewable energy 

integration, and smart grids, contributing to affordable, reliable, and clean energy 

solutions. 

 

SDG 9: Industry, Innovation, and Infrastructure 

Statement: Control system analysis and design support innovation and resilient 

infrastructure by enabling automation, stability, and optimal performance of 

industrial processes, manufacturing systems, and modern technological 

frameworks. 
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ESEX 403 ELECTROMAGNETIC FIELD THEORY 

AND TRANSMISSION LINES 

L T P C 

SDG: 4,9 3 0 0 3 

 

COURSE OBJECTIVES: 

COB1: To develop an understanding of vector algebra and vector calculus 

essential for analyzing electromagnetic fields. 

COB2: To provide foundational knowledge of electrostatics, electric fields, 

potentials, and capacitive systems. 

COB3: To introduce the principles of magnetostatics, magnetic fields due 

to steady currents, and magnetic materials. 

COB4: To explain the behavior of time-varying electromagnetic fields and 

the physical significance of Maxwell’s equations. 

COB5: To impart knowledge of electromagnetic wave propagation, 

reflection, transmission, and the basics of transmission line theory. 

  

PREREQUISITE: Basic knowledge of electrical circuits  

Calculus (Differential Equations, Vector Calculus) 

Basic Physics (Electrostatics and Magnetostatics) 

 

MODULE  I VECTOR ANALYSIS & COORDINATE 

SYSTEMS 

L:9 T:0  P:0 

Review of vectors and scalars - Vector algebra: dot product, cross product. Vector 

calculus: Torque calculation in motors. Gradient -Divergence-Curl-Laplacian-Line, 

surface & volume integrals -Divergence theorem, Stokes’ theorem (statements and 

applications). Coordinate systems. 

 

MODULE  II ELECTROSTATICS L:9 T:0  P:0 

Electric charge, Coulomb’s law-Electric field intensity (point charge, line charge, surface 

charge).Design of electrostatic precipitators for air filtration. Electric flux, flux density- 

Gauss’s law and applications. Electric potential and potential gradient-Energy in 

electrostatic fields-Electric dipole and torque Conductors, capacitance, boundary 

conditions. Capacitance design for touch sensors 
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MODULE  III MAGNETOSTATICS L: 9 T:0  P:0 

Biot–Savart law-Ampère’s circuital law- MRI magnet design-Magnetic field intensity from 

current elements-Magnetic flux and flux density -Magnetic dipole moment-Force on a 

moving charge and on current elements (Lorentz force) - Magnetization, magnetic 

materials, permeability-Boundary conditions for magnetic fields. Transformer core 

efficiency and wireless power transfer. 

 

MODULE  IV TIME-VARYING FIELDS & MAXWELL’S 

EQUATIONS 

L: 9 T:0  P:0 

Faraday’s law of electromagnetic induction-Lenz’s law, motional emf - Displacement 

current. Maxwell’s equations (integral and differential forms).Electromagnetic boundary 

conditions- Poynting vector and power flow-Essential for Electromagnetic Compatibility 

(EMC).Conservation of energy in EM fields. Radiation Safety (SAR) for mobile phones. 

 

MODULE V ELECTROMAGNETIC WAVES & 

TRANSMISSION CONCEPTS 

L: 9 T:0  P:0 

Wave equation for E and B fields -Uniform plane waves in free space & dielectrics -

Propagation constants, intrinsic impedance. Reflection and refraction (normal 

incidence). Introduction to polarization-GPS signal reception, and Fiber Optic internal 

reflections-High-speed Data Cables. Introduction to transmission lines: Primary 

parameters- Telegrapher’s equations. Impedance matching . Applications in 

communication and computer engineering. 

 L – 45; T – 0; P – 0; Total Hours:45 

TEXT BOOKS: 

1. Matthew N. O. Sadiku, “Elements of Electromagnetics”, 7th Edition, Oxford 

University Press, New York, 2018. 

2. U. Sinha, Transmission Lines and Networks: Networks, Filters and Transmission 

Lines, 8th ed. New Delhi, India: Satya Prakashan, 2017. 
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REFERENCES: 

1. John D. Kraus, “Electromagnetics: With Applications”, 5th Edition, McGraw Hill 

Education, New Delhi, 2017. 

2. B. B. Laud, “Electromagnetics”, 2nd Edition, New Age International, New Delhi, 

1997. 

3. Ramo, Whinnery & Van Duzer, “Fields and Waves in Communication 

Electronics”, 3rd Edition, John Wiley & Sons, Inc., New York, 1994.  

4. William H. Hayt & John A. Buck, “Engineering Electromagnetics”, 9th Edition, 

McGraw-Hill Education, New York, 2019.  

5. David K. Cheng, “Field and Wave Electromagnetics”, 2nd Edition, Pearson, 

New York, 1989. 

6. J. D. Ryder, Networks, Lines and Fields, 2nd ed. Noida, India: Pearson India 

Education Services, 2016. 

 

COURSE OUTCOMES: 

CO1: Recall basic vector calculus terms and quantities used in 

electromagnetic fields. 

CO2: Explain electrostatic fields and charge distributions using simple 

examples. 

CO3: Describe magnetostatic fields and the effects of steady electric 

currents. 

CO4: Apply Maxwell’s equations to analyze simple time-varying 

electromagnetic systems. 

CO5: Apply basic concepts of electromagnetic wave propagation and 

transmission lines. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 23-

06-2025 

Academic Council: 

25th ACM held on 16-03-2026 
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 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 

PSO3 

CO1 H L L L – – – – – – – M - - 

CO2 H H L L – – – – – – – M - - 

CO3 H L L L – – – – – – – M - - 

CO4 H H L L – – – L L – – L L L 

CO5 L H L H L – – L L – L L L L 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

SDG 4: Ensure inclusive and equitable quality education and promote Life long 

learning opportunities for all. 

Statement: A fundamental concept of electromagnetic properties and its 

characteristic analysis provides a global impact on quality education in the area 

of RF & Communication 

. 

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable 

Industrialization and foster innovation.  

Statement : Build resilient Infrastructure; promote inclusive and sustainable 

industrialization through EM wave propagation within the industry. 
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ESEX 411 DATA MINING AND DATA WAREHOUSING L T P C 

SDG: 9 3 0 0 3 

 

COURSE OBJECTIVES: 

COB1: To familiarize students with the fundamental concepts, architecture, and 

components of Data Warehousing. 

COB2: To introduce business analysis tools, reporting systems, and Online 

Analytical Processing (OLAP) techniques. 

COB3: To understand the principles, functionalities, and preprocessing 

techniques of Data Mining. 

COB4: To analyze association rules, classification, and prediction techniques for 

extracting useful patterns from large datasets. 

COB5: To apply clustering, trend analysis, and advanced data mining methods to 

real-world applications. 

  

MODULE  I DATA WAREHOUSING L:9 T:0  P:0 

Introduction to Data Warehousing – Components of a Data Warehouse – Building a Data 

Warehouse – Mapping the Data Warehouse to a Multiprocessor Architecture – DBMS 

Schemas for Decision Support – Data Extraction, Cleanup, and Transformation Tools – 

Metadata Management. 

 

MODULE  II BUSINESS ANALYSIS AND OLAP L:9 T:0  P:0 

Reporting and Query Tools and Applications – Tool Categories – Need for Business 

Applications – Cognos Impromptu – Online Analytical Processing (OLAP): Concepts and 

Need – Multidimensional Data Model – OLAP Guidelines – Multidimensional versus 

Multirelational OLAP – Categories of OLAP Tools – OLAP Tools and the Internet. 

 

MODULE  III DATA MINING CONCEPTS L: 9 T:0  P:0 

Introduction to Data Mining – Data and Types of Data – Data Mining Functionalities – 

Interestingness of Patterns – Classification of Data Mining Systems – Data Mining Task 

Primitives – Integration of Data Mining Systems with Data Warehouses – Data Mining 

Issues – Data Preprocessing Techniques. 

 

MODULE  IV ASSOCIATION RULE MINING AND L: 9 T:0  P:0 
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CLASSIFICATION 

Mining Frequent Patterns, Associations, and Correlations – Association Mining Methods – 

Mining Various Kinds of Association Rules – Correlation Analysis – Constraint-Based 

Association Mining –Classification and Prediction: Basic Concepts – Decision Tree 

Induction – Bayesian Classification – Rule-Based Classification – Classification by 

Backpropagation – Support Vector Machines – Associative Classification. 

 

MODULE V CLUSTERING AND TRENDS IN DATA MINING L: 9 T:0  P:0 

Cluster Analysis – Types of Data – Categorization of Major Clustering Methods – K-Means 

Clustering – Partitioning Methods – Hierarchical Methods – Density-Based Methods – 

Grid-Based Methods – Model-Based Clustering – Clustering High-Dimensional Data – 

Constraint-Based Cluster Analysis – Outlier Analysis – Back tracking & Branch and Bound 

-Data Mining Applications. 

 

 L – 45; Total Hours:45 

TEXT BOOKS: 

1. Han, J., Pei, J. & Tong, H. (2024). Data Mining (4th Ed.). Morgan Kaufmann / Elsevier. 

2. Jiawei Han and Micheline Kamber, Data Mining: Concepts and Techniques, Third 

Edition, Elsevier, 2012. 

 

REFERENCES: 

1. Kavitha, A. & Deekshana, K. (2024). Data Mining and Warehousing. Royal Book 

Publishing. 

2. Layaq, S., Poornachandar, V., & Vani, K. (2024). Data Warehousing and Data 

Mining. Quill Tech Publications. 

 

COURSE OUTCOMES: 

CO1: Explain the architecture, components, and concepts of Data Warehousing. 

CO2: Apply data warehouse and OLAP concepts in business analysis and 

decision support    systems. 

CO3: Apply data mining techniques and preprocessing methods to large 

datasets. 

CO4: Analyze association rules, classification, and prediction models for 

knowledge discovery. 
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CO5: Use clustering techniques and data mining tools for real-world data 

analysis applications. 

 

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 

 23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 

PSO3 

CO1 H L L L – – – – – – – M - - 

CO2 H H L L – – – – – – – M - - 

CO3 H L L L – – – – – – – M - - 

CO4 H H L L – – – L L – – L L L 

CO5 L H L H L – – L L – L L L L 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 9: Industry, Innovation, and Infrastructure  

Statement: This course contributes to sustainable development by enabling data-

driven decision-making, efficient resource utilization, and innovative analytical 

solutions across industries. 
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ESEX 412 ANALYSIS OF ALGORITHMS L T P C 

SDG: 8 3 0 0 3 

COURSE OBJECTIVES: 

COB1: To understand the fundamentals of algorithmic problem 

solving and time complexity analysis. 

COB2: To learn and apply core principles and paradigms of 

algorithm design. 

COB3: To design and analyze algorithms using brute force and 

divide-and-conquer techniques. 

COB4: To apply dynamic programming, greedy strategies, and 

graph algorithms for efficient problem solving. 

COB5: To analyze the tractability of problems and classify them into 

NP-Hard and NP-Complete categories. 

  

PREREQUISITE: Discrete mathematics, Data structures and Probability. 

 

MODULE  I TIME COMPLEXITY ANALYSIS L:9 T:0  P:0 

Algorithms - Fundamentals of Algorithmic Problem Solving – Analysis Framework 

–Asymptotic Notations. Solving recursive equations. 

MODULE  II BRUTE FORCE and INCREMENTAL 

DESIGN 

L:9 T:0  P:0 

Selection Sort and Bubble Sort – Sequential Search and Brute Force String 

matching – Closest pair and Convex Hull Problems by Brute Force – Exhaustive 

Search – Depth First Search and Breadth First Search Incremental design–

Insertion Sort –Celebrity Problems.  

 

MODULE  III DIVIDE AND CONQUER L: 9 T:0  P:0 

Merge Sort – Recursive Binary Tree Traversals and Related Properties – 

Multiplication of Large Integers and Strassen’s Matrix Multiplication – The Closest 

Pair and Convex Hull Problems . 

 

MODULE  IV DYNAMIC PROGRAMMING AND 

GREEDY TECHNIQUES 

L: 9 T:0  P:0 
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Knapsack Problems and Memory Functions – Optimal Binary Search Trees – 

Warshall’s and Floyd’s Algorithm – Prim’s Algorithm – Kruskal’s Algorithm – 

Dijkstra’s Algorithm – Huffman Trees and Codes and Real time applications. 

 

MODULE V TRACTABILITY AND SOLVABILITY L: 

9 

T:0  P:0 

NP-Hard and NP-Complete Problems: Basic concepts, Non deterministic 

algorithms, NP-Hard and NP Complete classes, NP-Hard problems, Cook’s 

theorem – Case Study. 

 L – 45; Total Hours:45 

TEXT BOOKS: 

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest & Clifford Stein 

Introduction to Algorithms, 4th Edition, The MIT Press, 2022. ISBN‑13: 

978‑0262046305 (Hardcover) | ISBN‑13: 978‑0262367509 (eBook). 

2. Anany Levitin Introduction to the Design and Analysis of Algorithms, 3rd 

Edition, Pearson Education, 2017 (widely used for engineering courses). 

ISBN‑13: 978‑9332585485 | ISBN‑10: 9332585482. 

 

REFERENCES: 

1. Rajesh K.Shukla, ”Analysis and Design of Algorithms”, Wiley India Private 

Limited,ISBN : 978–81-265-5477-5,ISBN:978-81- 265-8214-3, 2015. 

2. Tim Roughgarden "Algorithm Illuminated: The Basic: 1 (Algorithms 

illuminated)",Sound like yourself Publishing, ISBN- 10:0999282905, 

ISBN -13 978-0999282908, 2017. 

 

COURSE OUTCOMES: 

CO1: Analyze worst-case running times of algorithms using 

asymptotic analysis. 

CO2: Apply design principles and concepts to algorithm design. 

CO3: Implement algorithms using the divide and conquer. 

CO4: Select appropriate data structures and algorithms for solving 

engineering Problems. 

CO5: Justify the appropriate algorithmic technique for solving real 

world problems. 

 



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 155 

  

Board of Studies (BoS):  

21st BoS of the Department of ECE held on 

 23-06-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 

10 
PO11 PSO1 PSO2 

PSO3 

CO1 H H M M L - - L L - L H M M 

CO2 M H M M L - - L L - L H M M 

CO3 M H M L L - - L L - L H M M 

CO4 M H H L L - - L L M L H L M 

CO5 M H H H L - - L L M M H M M 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 8: Promote sustained, inclusive and sustainable economic growth, full 

and productive employment and decent work for all. 

 

Statement: 

By learning “Analysis of Algorithm”, students can apply algorithms in order to 

take actions in complex decision-making environment, which in turn leads to 

sustainable economic growth and enormous employment opportunities. 
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MATHEMATICS ELECTIVES 

 

    

MAEX 01 PARTIAL DIFFERENTIAL 

EQUATIONS AND TRANSFORMS 

L T P C 

SDG: 4 3 1 0 4 

 

COURSE OBJECTIVES: 

COB1: To be capable of mathematically formulating certain practical 

problems in terms of partial differential equations. 

COB2: To gain a well-found knowledge of Fourier series, their different 

possible    forms and harmonic analysis. 

COB3: To know the Fourier transform techniques. 

COB4: To introduce techniques and engineering applications of Laplace 

Transforms. 

COB5: To provide a clear understanding on the concepts of Z-

Transforms. 

  

MODULE  I PARTIAL DIFFERENTIAL EQUATIONS   9+3 

Formation of partial differential equations by elimination of arbitrary constants 

and arbitrary functions - Solution of standard types of first order partial 

differential equations - Linear and Non-linear first order partial differential 

equations - Linear and Non-Linear partial differential equations of second and 

higher order with constant coefficients.  

 

MODULE  II FOURIER SERIES 9+3 

Dirichlet‘s conditions – General Fourier series - Odd and even functions - Half 

range sine series - Half range cosine series - Complex form of Fourier Series 

- Parseval‘s identify - Harmonic Analysis . 

 

MODULE  III FOURIER TRANSFORM   9+3 

Fourier integral theorem (without proof) - Fourier transform pair - Sine and 

Cosine transforms -Properties - Transforms of simple functions - Convolution 

theorem - Parseval‘s identity. 

 

MODULE  IV LAPLACE TRANSFORMS 9+3 

Introduction to Laplace transform - Existence of Laplace transform - 
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Properties of Laplace transforms - Initial & Final value theorems - Laplace 

transform of periodic functions - Inverse Laplace transform - Convolution 

theorem - Solution of ordinary differential equations - Applications. 

 

MODULE V Z -TRANSFORMS AND DIFFERENCE EQUATIONS 9+3 

Z-transforms - Elementary properties - Inverse Z - transform - Convolution 

theorem - Formation of difference equations - Solution of difference equations 

using Z-transform. 

 L – 45; T – 15; P – 0; Total Hours: 60 

TEXT BOOKS: 

1. B. S. Grewal, “Higher Engineering Mathematics”, 45th Edition, Khanna 

Publishers, New Delhi, 2024. 

2. Ramana B.V, “Higher Engineering Mathematics” Tata McGraw Hill 

Publishing Co. New Delhi, 2017. 

3. T. Veerarajan, “Engineering Mathematics (for Semester III)”, 3rd 

Edition, Tata McGraw Hill Publishing Co. New Delhi, 2012. 

 

REFERENCES: 

1. R. K. Jain and S. R. K. Iyengar, “Advanced Engineering Mathematics”, 

5th Edition, Narosa Publishers, 2016. 

2. Erwin Kreyszig, “Advanced Engineering Mathematics”, 10th Edition, 

John Wiley and Sons (Asia) Pvt Ltd., 2011 (reprint 2024). 

3. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7th Edition, 

Cengage Learning, 2011. 

4. Dennis G. Zill and Warren S. Wright, “Advanced Engineering 

Mathematics”, 7th Edition, Jones & Bartlett (IWAA), Sudbury, 2012. 

5. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., Engineering 

Mathematics Volume III, S. Chand & Company Ltd., New Delhi, 1996.  

 

COURSE OUTCOMES: 

CO1: able to formulate PDE models for applied problems. 

CO2: derive a Fourier series of a given periodic function by evaluating 

Fourier coefficients. 

CO3: apply Fourier transform to evaluate the integrals. 

CO4: define the basic concepts and find the Laplace transforms of 
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functions of one variable. 

CO5: solve difference equations using Z-transform. 

 

Board Of Studies (BOS):  

18th BOS of Department of 

Mathematics and Actuarial Science 

held on 23-12-2025 

Academic Council: 

 25th ACM held on 16-03-

2026 

 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H L - - - - - - - - - - - 

CO2 M L - - - - - - - - - - - 

CO3 H M - - L - - - - - - - - 

CO4 H M - - L - - - - - - - - 

CO5 H M - - L - - - - - - - - 

*  Legend: L – Low (1), M – Medium (2), H – High (3). 

 

SDG 4: Quality Education – Ensure inclusive and equitable quality education 

and promote lifelong opportunities for all. 

 

Statement: Learning various mathematical tools will lead to knowledge of 

applications in engineering problems. 
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MAEX 02 DISCRETE MATHEMATICS AND GRAPH 

THEORY 

L T P C 

SDG: 4 3 1 0 4 

COURSE OBJECTIVES: 

COB1: To comprehend and apply the principles of mathematical logic 

and various proof techniques. 

COB2: To understand the role of relations and functions in structuring 

data, modeling relations, and algorithmic contexts. 

COB3: To understand the properties and applications of algebraic 

structures like groups and rings. 

COB4: To model and solve real-world problems using graphs and trees. 

COB5: To impart knowledge on applying graph algorithms and emphasis 

its applications. 

  

MODULE  I LOGIC AND PROOF TECHNIQUES 9+3 

Propositions – Logical Connectives – Truth Table – Tautologies and 

Contradictions – Logical Equivalence and Implications – Normal forms – Rules of 

Inference – Predicate Calculus –Theory of Inference. 

 

MODULE  II RELATIONS AND FUNCTIONS 9+3 

Relations: Properties of relations – equivalence relations – Matrix of a relation –  

Posets & Hasse diagrams – Lattices – Functions: Types of functions – Injective, 

Surjective, Bijective functions – composition & inverse – Permutation functions – 

Recurrence relations – Solving recurrence relations – Hashing function. 

 

MODULE  III ALGEBRAIC STRUCTURES 9+3 

Group : Semigroup –  Monoid –  Group –  Abelian group –  Subgroup –  Cyclic 

group – Cosets and Lagrange’s Theorem –  Group Codes :Construction of code 

words using groups –  Group Codes over finite groups – Encoding and 

Decoding principles –  Error detection and corrections using group codes. 

 

MODULE  IV GRAPH THEORY 9+3 

Graphs: Types – Adjacency & Incidence Matrices – Graph isomorphism –  

Eulerian & Hamiltonian – Trees – properties of trees  – Fundamental circuits and 

cut-sets – Bipartite graphs – Chromatic  number –  Chromatic  partitioning. 



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 160 

  

 

MODULE V ALGORITHMIC GRAPH THEORY 9+3 

 Spanning trees – Minimum Spanning Trees (Prim's/Kruskal's concepts) – 

Network Flow (Ford Fulkerson’s Algorithm) – Shortest Path( Dijkstra’s 

Algorithm) – Graph Coloring (Welsh – Powell Algorithm) 

 L – 45; T – 15; Total Hours:60 

TEXT BOOKS: 

1. Kenneth H. Rosen, “Discrete Mathematics and Its Applications”. 7th 

Edition, McGraw-Hill, 2012.  

2. J.P.Trembley and R. Manohar Discrete Mathematical Structures with 

Applications to Computer Science, Tata McGraw Hill, 35th reprint, 2017.  

3. Bondy, J. A., and U. S. R. Murty. Graph Theory. Vol. 244 of Graduate 

Texts in Mathematics. London: Springer, 2008. 

 

REFERENCES: 

1. West, Douglas B. Introduction to Graph Theory. 2nd ed. Upper Saddle 

River, NJ: Prentice Hall, 2001. 

2. T. Veerarajan, Discrete Mathematics, McGraw-Hill Education Pvt Limited, 

2006. 

3. Thomas Koshy, “Discrete Mathematics with Applications”, Elsevier 

Publications, 2006. 

 

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

CO1: demonstrate proficiency in mathematical reasoning: interpret and 

construct precise statements in logic and perform rigorous proofs 

CO2: analyze problems involving sets, relations, and functions, and understand 

their properties. 

CO3: demonstrate understanding of key algebraic structures and their 

properties. 

CO4: represent and examine graphs and trees, including connectivity, 

traversals, paths, and circuits. 

CO5: apply graph algorithms such as shortest path, spanning tree, and graph 

coloring to real-world computing scenarios. 
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Board Of Studies (BOS):  

18th BOS of Department of Mathematics and 

Actuarial Science held on 23-12-2025 

 

Academic Council: 

 25th ACM held on 16-03-2026 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H - - - - - - - - - M - - 

CO2 - L - - M - - - - - - - - 

CO3 - M - - L - - - - - - - - 

CO4 L - H -  - - - - - - - - 

CO5 L - - - H - - - - - - - - 

*  Legend: L – Low (1), M – Medium (2), H – High (3). 

 

SDG 4: Quality Education – Ensure inclusive and equitable quality 

education and promote lifelong opportunities for all. 

 

Statement: Learn and apply discrete mathematical concepts to 

develop logical reasoning, problem solving, and algorithmic skills 

essential for quality education and engineering applications. 
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MAEX 03 PROBABILITY AND STATISTICS L T P C 

SDG: 4 3 1 0 4 

 

COURSE OBJECTIVES: 

COB1: To provide foundational knowledge of descriptive statistics and 

probability laws. 

COB2: To apply random variables and probability distributions to model 

real data. 

COB3: To evaluate bivariate dependencies and transformations in 

computational problems. 

COB4: To implement sampling and estimation techniques through 

simulation and dataset analysis. 

COB5: To perform statistical inference and hypothesis testing through 

real-world case studies. 

 

MODULE  I BASIC CONCEPTS OF PROBABILITY AND 

STATISTICS 

9+3 

Population vs Sample – Types of data – Measures of central tendency and 

dispersion – Sample space – Events – Probability – Axioms of probability – 

Conditional probability – Baye’s theorem and applications. 

 

MODULE  II RANDOM VARIABLES AND DISTRIBUTIONS 9+3 

Random variables – PDF, PMF, CDF, expectation and variance of random 

variables – Bernoulli, Binomial, Poisson, Geometric, Uniform, Exponential 

and Normal distributions. 

 

MODULE  III TWO-DIMENSIONAL RANDOM VARIABLES 9+3 

Joint, marginal, conditional distributions – Covariance, correlation and 

independence – Transformation of variables. 

 

MODULE  IV SAMPLING AND ESTIMATION 9+3 

Sampling techniques: random, stratified, cluster – Central Limit Theorem – 

Point and interval estimation. 

 

MODULE V THEORY OF INFERENCE 9+3 
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Hypothesis formulation – Type I & II errors, p-value – Large sample tests: 

mean, proportion, variance, difference of parameters – Small sample tests: 

t-test, F-test, Chi-square test. 

 

 L – 45; T – 15; Total Hours: 60 

TEXT BOOKS: 

1. Richard A. Johnson, “Miller and Freund's - Probability and Statistics 

for Engineers”, 8th Edition, 2011, Prentice Hall India Learning Private 

Limited. 

2. Sheldon M. Ross, “Introduction to Probability and Statistics for 

Engineers and Scientists”, 6th Edition, 2020, Academic Press.  

3. Douglas C. Montgomery & George C. Runger, “Applied Statistics and 

Probability for Engineers”, 7th Edition, Wiley. 

 

REFERENCES: 

1. Jay L. Devore, “Probability and Statistics for Engineering and the 

Sciences”, 8th Edition, 2012, Cengage Learning. 

2. Walpole, Myers, Myers & Ye, “Probability and Statistics for Engineers 

and Scientists”, 9th Edition, 2010, Pearson Education. 

3. S.C. Gupta & V.K. Kapoor, “Fundamentals of Mathematical 

Statistics”, 12th Edition, 2017, Sultan Chand & Sons. 

4. Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani & 

Jonathan Taylor, “An Introduction to Statistical Learning: With 

Applications in Python”, 2023, Springer. 

5. T. Veerarajan, “Probability, Statistics and Random Processes”, 3rd 

Edition, 2017, McGraw Hill Education. 

 

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

CO1: summarize and visualize data using descriptive statistics and 

probability concepts. 

CO2: analyze random variables and apply probability distributions to real 

datasets. 

CO3: compute dependency measures and perform random variable 

transformation. 
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CO4: use sampling and estimation methods for predictive and analytical 

applications. 

CO5: apply hypothesis testing to solve real-life analytical case studies 

using field data. 

 

Board Of Studies (BOS):  

18th BOS of Department of Mathematics 

and Actuarial Science held on 23-12-2025 

Academic Council: 

 25th ACM held on 16-03-2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H - - - L - - - - - - - - 

CO2 - H - - L - - - - - - - - 

CO3 - M - - L - - - - - - - - 

CO4 - - H - L - - - - - - - - 

CO5 - H H - - - - - - - - - - 

 

*  Legend: L – Low (1), M – Medium (2), H – High (3). 

 

SDG 4: Quality Education – Ensure inclusive and equitable quality education 

and promote lifelong opportunities for all. 

 

Statement: Learning of various statistical methods will lead to knowledge of 

applications in Data Science and Computing. 

 

 

 

 

 

I 
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MAEX 04 RANDOM PROCESSES L T P C 

SDG: 4 3 1 0 4 

 

COURSE OBJECTIVES: 

COB1: To understand the concepts of probability, random variable and its 

applications.  

COB2: To acquire the knowledge of discrete and continuous distributions.   

COB3: To understand the concepts of two-dimensional random variable, 

correlation and regression analysis. 

COB4: To introduce the concepts of random process and their characteristics.  

COB5: To understand the concepts of spectral densities and linear systems 

with random inputs. 

  

MODULE I PROBABILITY AND RANDOM VARIABLES 9+3 

Axioms of probability - Conditional probability – Baye’s theorem and applications 

– Discrete and continuous random variables - Moments - Moment generating 

functions. 

 

MODULE II DISTRIBUTIONS 9+3 

Discrete distributions - Binomial, Poisson, Geometric distributions – Continuous 

distributions - Uniform, Exponential, Gamma and Normal distributions. 

 

MODULE III TWO-DIMENSIONAL RANDOM VARIABLES 9+3 

Joint distributions – Marginal and conditional distributions - Covariance -

Correlation and Linear regression - Transformation of random variables. 

 

MODULE IV RANDOM PROCESSES AND CORRELATION 9+3 

Classification of Processes - Concept of stationary - Wide sense stationary, strict 

sense stationary, Time Averages - Ergodicity - Mean Ergodic processes and 

Correlation-Ergodic processes – Markov process – Markov chain – Poisson 

process – Auto-correlation function and its properties – Cross-correlation function 

and its properties. 

 

MODULE V SPECTRAL DENSITIES AND LINEAR SYSTEMS 9+3 
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WITH RANDOM INPUTS  

Power spectral density and its properties – Cross spectral density and its 

properties – Linear time invariant system – System transfer function – Linear 

systems with random inputs – Auto-correlation and Cross-correlation functions of 

input and output. 

 

 L – 45; T – 15; P – 0; Total Hours: 60 

TEXT BOOKS: 

1. Peyton Z. Peebles, “Probability, Random Variables and Random Signal 

Principles”, TMH, 4th Edition, 2001. 

2. Athanasios Papoulis and S. Unnikrishna Pillai, “Probability, Random 

Variables and Stochastic Processes”, PHI, 4th Edition, 2002. 

 

REFERENCES: 

1. Ibe, O.C., “Fundamentals of Applied Probability and Random 

Processes”, Elsevier,1st Indian Reprint, 2007. 

2. Henry Stark and John W. Woods, “Probability and Random Processes 

with Application to Signal Processing”, Pearson Education, 3rd Edition. 

3. Yates. R.D. and Goodman. D.J., "Probability and Stochastic Processes", 

2nd Edition, Wiley India Pvt. Ltd., Bangalore, 2012. 

4. B. Prabhakara Rao and T.R.S. Murthy, “Probability Theory and Stochastic 

Process, BS publication, 2025. 

5. T. Veerarajan, “Probability, Statistics and Random Processes”, McGraw 

Hill Education, 4th Edition, 2015. 

 

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

CO1: Apply Bayes’ theorem and random variable concept to find the 

probability.  

CO2: Identify and apply the appropriate distribution to solve the probability 

problems. 

CO3: Calculate and interpret the joint probability mass functions and 

probability density functions for two-dimensional random variables. 

CO4: Identify different random processes into appropriate categories based 

on their defining properties. 

CO5: Analyse the response of random inputs to linear time invariant systems. 
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Board of Studies (BOS):  

18th BOS of Department of Mathematics 

and Actuarial Science held on 23-12-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H - - - L - - - - - - - - 

CO2 - H - - L - - - - - - - - 

CO3 - M - - L - - - - - - - - 

CO4 - - - H L - - - - - - - - 

CO5 - - - H L - - - - - - - - 

*  Legend: L – Low (1), M – Medium (2), H – High (3). 

 

SDG 4: Quality Education – Ensure inclusive and equitable quality 

education and promote lifelong opportunities for all. 

 

Statement: Learn and apply these concepts to solve real-world 

problems in the field of engineering. 
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MAEX 05 APPLIED NUMERICAL METHODS L T P C 

SDG: 4 3 1 0 4 

COURSE OBJECTIVES: 

COB1: To introduce numerical methods for solving algebraic and linear 

equations. 

COB2: To present interpolation methods for approximating functions from 

data points. 

COB3: To introduce numerical techniques for differentiation and integration 

of functions. 

COB4: To present numerical methods for solving initial value problems of 

first order differential equations. 

COB5: To explain numerical methods for solving boundary value problems 

of partial differential equations. 

  

MODULE  I NUMERICAL SOLUTIONS OF EQUATIONS 9+3 

Solution of algebraic and transcendental equations – Regula Falsi method – 

Fixed point iteration method - Newton’s Raphson method – Solution of system 

of linear equations – Gauss Jordan method – Inverse of a Matrix by Gauss 

Jordan Method – Gauss Seidel method.  

 

MODULE  II INTERPOLATION 9+3 

Finite difference operators – Interpolation with equal intervals – Gregory 

Newton’s forward and backward interpolations – Stirling’s and Bessel’s 

Central difference interpolation - Interpolation with un-equal intervals - 

Lagrange interpolation - Newton’s divided difference formula - Interpolation 

by Cubic spline. 

 

MODULE  III NUMERICAL DIFFERENTIATION AND 

INTEGRATION 

9+3 

Numerical differentiation using Newton’s forward and backward formulas – 

Numerical integration : Trapezoidal and Simpson’s 1/3 and 3/8 rules – 

Romberg’s method – Gaussian Two Point and Three Point Quadrature 

formulas – Double integrals using Trapezoidal and Simpson’s rules.  

 

MODULE  IV INITIAL VALUE PROBLEMS FOR FIRST ORDER 9+3 
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ORDINARY DIFFERENTIAL EQUATIONS 

Single step methods - Numerical solutions by Taylor’s Series method, Euler’s 

method, Modified Euler’s Method - Runge Kutta Method of fourth order – Multi 

step methods - Milne’s and Adam’s Bashforth Predictor-Corrector methods.  

 

MODULE V BOUNDARY VALUE PROBLEMS FOR PDE 9+3 

Classification of PDEs – Finite difference approximations – Numerical solution 

of One-dimensional heat equation: explicit and implicit finite difference 

methods - one-dimensional wave equation and its solution – Numerical 

solution of two-dimensional Laplace and Poisson equations by finite 

difference method. 

 

 L – 45; T – 15;Total Hours: 60 

TEXT BOOKS: 

1. Grewal, B.S., “Numerical methods in Engineering and Science”, 7th 

edition, Khanna Publishers,New Delhi, 2007. 

2. Faires, J.D. and Burden, R., “Numerical Methods”, Brooks/Cole 

(Thomson Publications), New Delhi, 4thEdition, 2012. 

3. P. Kandasamy, K. Thilagavathy and K. Gunavathi, “Numerical 

methods”, S. Chand publication. 

 

REFERENCES: 

1. Chapra S.C, Canale R.P. “Numerical Methods for Engineers”, 5th Ed., 

McGraw Hill, New York, 2006.  

2. Jain M.K., S.R.K.Iyengar, R.K.Jain, “Numerical methods for Scientific 

and Engineering Computation”, New Age International Publishers, 

New Delhi, 2003 

3. Sastry.S.S,”Introductory Methods of Numerical Analysis”,Fifth 

Edition,PHI Learning Private Ltd., New Delhi, 2012. 

4. Gerald, C.F, and Wheatley, P.O., “Applied Numerical Analysis”, 

Pearson Education, 7th Edition, New Delhi, 2004. 

 

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

CO1: solve algebraic and linear systems using numerical techniques. 

CO2: estimate function values using interpolation methods. 
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CO3: compute derivatives and integrals using numerical methods. 

CO4: obtain numerical solutions of first order ODEs using single-step and 

multi-step methods. 

CO5: solve selected PDEs numerically using finite difference techniques. 

 

Board Of Studies (BOS):  

18th BOS of Department of Mathematics and 

Actuarial Science held on 23-12-2025 

Academic Council: 

25th ACM held on 16-03-2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H L - - - - - - - - - - - 

CO2 H M - - L - - - - - - - - 

CO3 H L - - L - - - - - - - - 

CO4 H M - - - - - - - - - - - 

CO5 H M - - - - - - - - - - - 

*  Legend: L – Low (1), M – Medium (2), H – High (3). 

 

SDG 4: Quality Education – Ensure inclusive and equitable quality 

education and promote lifelong opportunities for all. 

 

Statement: Learn and apply numerical methods to develop analytical and 

computational skills for solving engineering and real-world problems. 

 

  



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 171 

  

MAEX 06 PROBABILITY AND NUMERICAL 

METHODS 

L T P C 

SDG: 4 3 1 0 4 

 

COURSE OBJECTIVES: 

COB1: To understand the concepts of probability, random variable and its 

applications. 

COB2: To acquire the knowledge of discrete and continuous distributions.   

COB3: To familiarize with the methods of solving equations numerically. 

COB4: To introduce interpolation techniques and finite difference 

concepts. 

COB5: To acquire knowledge on numerical differentiation and integration. 

  

MODULE I PROBABILITY AND RANDOM VARIABLES 9+3 

Sample Space – Events - Probability of an event - Axioms of probability - 

Additive rules - Conditional probability - Independence and Product rule – 

Baye’s theorem and applications – Discrete and continuous random 

variables - Moments - Moment generating functions. 

 

MODULE II DISTRIBUTIONS 9+3 

Discrete distributions - Binomial, Poisson, Geometric distributions and 

Continuous distributions - Uniform, Exponential and Normal distributions. 

 

MODULE III NUMERICAL SOLUTION OF EQUATIONS 9+3 

Bisection method - Regula Falsi method – Fixed point iteration method - 

Newton’s Raphson method – Gauss elimination method - Gauss-Jordon 

method – Gauss Jacobi method - Gauss-Seidel method. 

 

MODULE IV INTERPOLATION 9+3 

Finite difference operators – Gregory Newton’s forward and backward 

interpolations – Cubic spline interpolation - Lagrange interpolation - 

Newton’s divided difference formula. 

 

MODULE V NUMERICAL DIFFERENTIATION AND 

INTEGRATION 

9+3 
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Numerical differentiation using Newton’s forward and backward formulae – 

Numerical integration: Trapezoidal and Simpson’s 1/3 and 3/8 rules – 

Romberg’s method – Gaussian two point and three point quadrature 

formulae – Double integrals using Trapezoidal and Simpson’s rules. 

 L – 45; T – 15; P – 0; Total Hours: 60 

TEXT BOOKS: 

1. Sheldon M. Ross, Introduction to Probability and Statistics for 

Engineers and Scientists, Academic Press, 6th edition, 2020. 

2. Grewal, B.S., “Numerical methods in Engineering and Science”,  

11th edition, Khanna Publishers, 2013. 

 

REFERENCES: 

1. Richard A. Johnson, Miller & Freund’s, “Probability and Statistics 

for Engineers”, 8th edition, PHI Learning India Private Limited, 2011. 

2. J. Ravichandran, “Probability and Statistics for Engineers”, Wiley 

publication, 2010. 

3. T. Veerarajan, “Probability, Statistics and Random Processes”, 

McGraw Hill Education, 4th Edition, 2015. 

4. Erwin Kreyszig, “Advanced Engineering Mathematics”, 9th edition, 

John Wiley & Sons, 2006. 

5. B. S. Grewal, “Higher Engineering Mathematics”, 44th edition, 

Khanna publishers, 2017. 

6. P. Kandasamy, K. Thilagavathy and K. Gunavathi, “Numerical 

methods”, S. Chand publication. 

 

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

CO1: apply Baye’s theorem and random variable concept to find the 

probability.  

CO2: identify and apply the appropriate distribution to solve the 

probability problems. 

CO3: calculate a root of algebraic and transcendental equations and 

solve the system of equations numerically.  

CO4: computing interpolating polynomial for the given data. 

CO5: solve numerical differentiation and integration.  
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Board Of Studies (BOS):  

18th BOS of Department of Mathematics and 

Actuarial Science held on 23-12-2025 

Academic Council: 

 25th ACM held on 16-03-2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H - - - L - - - - - - - - 

CO2 - H - - L - - - - - - - - 

CO3 H L - - - - - - - - - - - 

CO4 H M - - L - - - - - - - - 

CO5 H L - - L - - - - - - - - 

*  Legend: L – Low (1), M – Medium (2), H – High (3). 

 

SDG 4: Quality Education – Ensure inclusive and equitable quality 

education and promote lifelong opportunities for all. 

Statement: Learn and apply the concepts of probability and 

numerical methods to solve real-world problems in the field of 

engineering. 
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MAEX 07 APPLIED STATISTICAL METHODS 

FOR DATA ANALYSIS 

L T P C 

SDG: 4 3 1 0 4 

 

COURSE OBJECTIVES: 

COB1: To introduce statistical tools for monitoring and improving 

process and product quality. 

COB2: To explain principles and methods of statistical parameter 

estimation. 

COB3: To develop understanding of statistical relationships between 

variables using models. 

COB4: To present distribution-free statistical methods for data analysis. 

COB5: To provide an understanding of time-dependent data and 

introduce basic methods for analyzing and forecasting such data. 

  

MODULE  I LINEAR STATISTICAL MODELS  

Scatter Diagram – Exploratory Data Analysis – Central tendency – 

Measure of dispersions – Skewness – Kurtosis – Least Squares method – 

Correlation – Properties – Linear Regression – Relation between 

Correlation and Regression. 

 

MODULE  II ESTIMATION THEORY 9+3 

Unbiased  estimators – Efficiency – Consistency – Sufficiency – 

Robustness – Method of moments – Method of Maximum  Likelihood 

Estimation (MLE) – Interval estimation of Means – Differences between 

means, variations and ratio of two variances. 

 

MODULE  III NON-PARAMETRIC TESTS 9+3 

Introduction – The  Sign test – Wilcoxon Signed Rank test – Mann Whitney 

U test – Kruskal Wallis H test – Tests  based on  Runs (Test  of  

randomness) – The  Kolmogorov Smirnov Tests – Spearman and 

Kendall’s test. 

 

MODULE  IV STATISTICAL QUALITY CONTROL 9+3 

Introduction to statistical quality control – Statistical process control – 

Control charts – Design of control charts – Analysis of types on control 
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charts – 𝑋̅ chart, 

R chart and S chart – Process and product control – Attribute charts – p, 

np and c charts. 

 

MODULE V TIME SERIES ANALYSIS 9+3 

Introduction to Time Series – Moving Averages – Missing values –

Stationary Time Series – ARIMA models: Identification, Estimation and 

Forecasting. 

 L – 45; T – 15; Total Hours:60 

TEXT BOOKS: 

1. Goon, M. Gupta, B. Dasgupta, Fundamentals of Statistics,  Vol I 

and II A, World Press, 2014. 

2. Devore. J.L., "Probability and Statistics for Engineering and the 

Sciences”, Cengage Learning, New Delhi, 8thEdition, 2014. 

3. Spiegel. M.R., Schiller. J. and Srinivasan. R.A., "Schaum’s Outline 

of Theory and Problems of Probabilityand Statistics", Tata McGraw 

Hill Edition, 4thEdition, 2012. 

4. Robert H. Shumway & David S. Stoffer, Time Series Analysis and 

Its Applications: With R Examples, Springer International 

Publishing AG, 4th Edition, 2017. 

 

REFERENCES: 

1. Gupta. S.C. and Kapoor. V. K., “Fundamentals of Mathematical 

Statistics”, Sultan Chand& Sons, New Delhi, 12th  Edition, 2020. 

2. Ross. S.M., "Introduction to Probability and Statistics for Engineers 

and Scientists", 5th Edition, Elsevier, 2014. 

3. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., "Probability 

and Statistics for Engineers andScientists", Pearson Education, 

Asia, 9thEdition, 2010. 

4. John E. Freund, "Mathematical Statistics", Prentice Hall, 5thEdition, 

1992. 

 

COURSE OUTCOMES:  

At the end of the course students will be able to 

CO1: apply control charts to analyze and maintain quality in processes. 
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CO2: estimate population parameters using point and interval estimation 

methods. 

CO3: analyze data using correlation, regression, and curve fitting 

techniques. 

CO4: apply non-parametric tests to analyze real-world datasets. 

CO5: model and forecast time series data using appropriate techniques. 

 

Board Of Studies (BOS):  

18th BOS of Department of Mathematics 

and Actuarial Science held on 23-12-2025 

Academic Council: 

 25th ACM held on 16-03-

2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H M - - - - - - - - - - - 

CO2 H M - - - - - - - - - - - 

CO3 H H M - - - - - - - - - - 

CO4 H H M - - - - - - - - - - 

CO5 M M - - L - - - - - - - - 

*  Legend: L – Low (1), M – Medium (2), H – High (3). 

 

SDG 4: Quality Education – Ensure inclusive and equitable quality 

education and promote lifelong opportunities for all. 

 

Statement: Learning of various statistical methods will lead to knowledge of 

applying to develop data analysis, quality assurance, and decision-making 

skills, which are essential for quality education and professional practice. 
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MAEX 08 TRANSFORM CALCULUS L T P C 

SDG: 4 3 1 0 4 

 

COURSE OBJECTIVES: 

COB1: To identify and apply suitable integration techniques for evaluating 

definite, improper, and multiple integrals arising in engineering 

applications. 

COB2: To use the properties of Gamma and Beta functions to transform 

and simplify complicated integrals into standard special-function 

forms. 

COB3: To apply Laplace transform and inverse transform methods to 

solve linear ODEs and interpret engineering system responses. 

COB4: To compute and use Fourier transforms to analyze signals, apply 

transform properties, and solve frequency-domain differential 

equation problems. 

COB5: To compute Z-transforms and inverse Z-transforms for analyzing 

discrete-time systems and solving linear difference equations. 

 

MODULE  I INTEGRATIONS 9+3 

Review of standard integrals – Improper integrals and convergence – 

Evaluation of integrals using: Reduction formulae, Trigonometric, 

exponential, and logarithmic integrals – Multiple integrals: double and triple 

integrals – Applications to area, volume, and engineering problems. 

 

MODULE  II SPECIAL FUNCTIONS 9+3 

Definition and properties of Gamma function – Reflection, duplication and 

reduction formulas – Beta function: definition and evaluation – Relationship 

between Gamma and Beta functions – Applications in evaluating definite 

integrals. 

 

MODULE  III LAPLACE TRANSFORM 9+3 

Introduction to Laplace Transform – Conditions for existence of Laplace 

Transform – Properties – Laplace Transform of derivatives and integrals, 

unit step functions, Dirac delta-function, error function, Inversion and 

periodic functions – Differentiation and integration of transforms – 
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Convolution theorem –– Inverse Laplace Transform – Solution of initial and 

boundary value problems. 

 

MODULE  IV FOURIER TRANSFORM 9+3 

Introduction to Fourier Transform – Fourier sine and cosine transforms – 

Linearity, scaling, frequency shifting and time shifting properties – Self 

reciprocity of Fourier Transform – Convolution theorem. 

 

MODULE V Z – TRANSFORM 9+3 

Introduction to Z-transform – Region of convergence – Properties: linearity, 

shifting, scaling – Inverse Z-transform – Convolution and difference 

equations – Applications to discrete-time systems, DSP, digital filters. 

 

 L – 45; T – 15; P – 0; Total Hours: 60 

TEXT BOOKS: 

1. Erwin Kreyszig, Advanced Engineering Mathematics, 11th Edition, 

2026, Wiley. 

2. Jain  R. K. and Iyengar S. R. K.  Advanced Engineering 

Mathematics, 5th Edition, 2019, Narosa Publishing House. 

3. Watson E. J.,  Laplace Transforms and Applications, 1981, Van 

Nostrand Reinhold Company. 

4. Pinkus A. and Zafrany S. Fourier Series and Integral Transforms, 

1997, Cambridge University Press. 

 

REFERENCES: 

1. Alan V. Oppenheim & Ronald W. Schafer, Discrete-Time Signal 

Processing, 3rd Edition, 2009, Pearson. 

2. Dyke P. P. G., Introduction to Laplace Transform and Fourier Series, 

1999, (Corrected 2001. Corr. 2nd Printing 2000 ed.) Springer. 

3. B.S. Grewal, Higher Engineering Mathematics, 45th Edition, 2024, 

Khanna Publishers. 
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COURSE OUTCOMES: At the end of the course students will be able to 

CO1: demonstrate  advanced integration techniques to evaluate definite 

and improper integrals. 

CO2: utilize Gamma and Beta functions to simplify integrals and special 

function problems. 

CO3: employ Laplace transforms for solving linear ODEs and 

engineering system models. 

CO4: apply Fourier transforms techniques to analyze signals and solve 

differential equations. 

CO5: interpret and use  Z-transform techniques to discrete-time systems 

and difference equations. 

 

Board Of Studies (BOS):  

18th BOS of Department of Mathematics 

and Actuarial Science held on 23-12-2025 

Academic Council: 

 25th ACM held on 16-03-2026 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 H M - - - - - - - - - - - 

CO2 H L - - - - - - - - - - - 

CO3 H M - - L - - - - - - - - 

CO4 H M - - L - - - - - - - - 

CO5 H M - - L - - - - - - - - 

Note: L - Low Correlation      M - Medium Correlation    H - High Correlation 

 

SDG 4: Quality Education – Ensure inclusive and equitable 

quality education and promote lifelong opportunities for all. 

 

Statement: Learning of various integral transform methods will 

lead to knowledge of applications in engineering problems. 
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SSEX 01 ECONOMIC FOUNDATIONS FOR ENGINEERS 

AND FUTURE TECHNOLOGY LEADERS 

L T P C 

SDG: 1, 8, 

9,10, 12 

3 0 0 3 

COURSE OBJECTIVES: 

COB1: To introduce the fundamental concepts of engineering economics and 

their relevance to real-world engineering and technology decisions, 

focusing on demand, supply and utility maximization. 

COB2: To develop an understanding of production functions, cost structures and 

revenue analysis, enabling students to assess financial implications in 

engineering project decision-making. 

COB3: To familiarize students with the structure and functions of banking and 

public finance, including the role of monetary and fiscal policies in the 

economy. 

COB4: To cultivate entrepreneurial skills by exploring the characteristics of 

entrepreneurs, different business organizations and the phases of starting 

and managing small and medium enterprises. 

COB5: To analyse the structure and challenges of the Indian economy, examining 

issues like poverty, unemployment, inflation and the impact of economic 

reforms. 

  

MODULE I BASIC ECONOMIC CONCEPTS FOR 

ENGINEERING DECISIONS 

L: 9  T: 0 P: 0 

Economics definition - Basic economic problem - Functions and Scope of Engineering 

economics - Relationship between Science - Engineering - Technology - Economics - 

Firms Objective - Law of demand and supply - Consumer equilibrium - Demand 

Forecasting - Theories of Maximization - Profit Maximization - Wealth Maximization - 

Growth Maximization - Sales Revenue Maximization - Utility Maximization. 

 

MODULE II ECONOMICS OF PRODUCTION, COMPETITION 

AND PRICING 

L:  9 T: 0 P: 0 

Production function - Cost and Revenue Concepts and functions - Break- Even Analysis -

Meaning and Types of Markets - Firms’ Behavior under Perfect Competition - Imperfect 

Competition: Monopoly – Monopolistic – Oligopolistic Strategy - Pricing Strategies. 

 

MODULE III BANKING, PUBLIC FINANCE AND FISCAL L: 9 T: 0 P: 0 
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FRAMEWORKS 

Banking - Structure of Indian Banking - RBI functions - Functions of Commercial Banks - 

Public Finance and Institutions - Monetary Policy and Fiscal Policy: Meaning, Objectives 

and Tools - Deficit Financing - The Fiscal Responsibility and Budget Management Act, 

2003 (FRBMA) - Foreign Exchange Management Act, 1999 (FEMA). 

 

MODULE IV ENTREPRENEURIAL THINKING, IDEATION 

AND BUSINESS MODELS 

L: 9 T: 0 P: 0 

Entrepreneur, Entrepreneurship and Start-ups - Small Medium and Large-Scale 

Enterprise - Characteristics of an Entrepreneur - Forms of Business Organization - Phases 

of Start-ups: Problems, Opportunities - Design Thinking and Ideation - Business Model - 

Industrial Policy. 

 

MODULE V INDIAN ECONOMY: STRUCTURE, 

CHALLENGES AND REFORMS 

L: 9 T: 0 P: 0  

Nature and Size of Indian Economy - Concepts of National Income – Problems of Indian 

Economy: Poverty, Unemployment, Inflation - Measures for Controlling these Problems - 

Economic Reforms in India. 

 

 L – 45; T – 0; P – 0; Total Hours: 45 

TEXT BOOKS: 

1. L. T. Blank and A. J. Tarquin, Engineering Economy, 9th ed. New York, NY, USA: 

McGraw-Hill Education, 2024. ISBN 978-1-264-15809-6. 

2. P. A. Samuelson and W. D. Nordhaus, Microeconomics, 20th ed., with Sudip 

Chaudhuri and Anindya Sen (Indian adaptation). New Delhi, India: McGraw-Hill 

Education, 2019. ISBN 978-93-89538-03-8. 

3. D. F. Kuratko, Entrepreneurship: Theory, Process, and Practice, 12th ed. Boston, 

MA, USA: Cengage Learning, 2024. ISBN 978-0-357-89960-1. 

4. R. Singh, Indian Economy, 17th ed. New Delhi, India: McGraw-Hill Education, 

2025. 

 

REFERENCES: 

1.  W. A. McEachern, Microeconomics: A Contemporary Introduction, 12th ed. 

Boston, MA, USA: Cengage Learning, 2022.  
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2. T. F. Cargill and M. M. Hutchison, Money, Banking, and the Economy, 10th ed. 

Harlow, UK: Pearson Education, 2014. 

3. R. G. McGrath and I. C. MacMillan, The Entrepreneurial Mindset: Strategies for 

Continuously Creating Opportunity in an Age of Uncertainty. Boston, MA, USA: 

Harvard Business Press, 2000. 

4. B. S. Bhatia, Indian Economy: Problems and Prospects. New Delhi, India: Deep & 

Deep Publications, 2018. 

5. R. S. Pindyck and D. L. Rubinfeld, Microeconomics, 9th ed. Upper Saddle River, 

NJ, USA: Pearson Education, 2018. 

6. H. R. Varian, Intermediate Microeconomics: A Modern Approach, 10th ed. New 

York, NY, USA: W. W. Norton & Company, 2023. 

7. N. G. Mankiw, Principles of Microeconomics, 9th ed. Boston, MA, USA: Cengage 

Learning, 2024. 

COURSE OUTCOMES:  

Upon successful completion of this course, students will be able to: 

CO1: Apply engineering economic principles to make informed decisions 

regarding cost estimation, revenue generation and profit maximization in 

various engineering projects. 

CO2: Gain the ability to perform production, cost, and revenue analysis, utilizing 

concepts like break-even analysis and pricing strategies to evaluate 

market behavior in different competitive environments. 

CO3: Develop a comprehensive understanding of money, banking, and public 

finance, enabling them to interpret fiscal and monetary policies and their 

impact on the economy. 

CO4: Acquire skills in entrepreneurship and business model development, 

preparing them to launch and manage start-ups, understand the 

challenges of business growth, and innovate in the marketplace. 

CO5: Critically assess the Indian economy, understanding its major challenges 

and the effects of economic reforms, and will be able to propose solutions 

to issues such as unemployment and inflation. 

 

Board of Studies (BoS):  

8th BoS of SSSH held on 25.02.2026 

 

Academic Council: 

25th AC held on 16.03.2026 
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SDG 8: Decent Work and Economic Growth – Focused on economic growth, 

employment, and industrial innovation. 

SDG 9: Industry, Innovation, and Infrastructure – Encourages building resilient 

infrastructure and fostering innovation through entrepreneurship 

SDG 10: Reduced Inequality – The course touches on inequalities in the economy 

and how public finance can address these issues. 

SDG 1: No Poverty – Economic issues such as unemployment and inflation are 

addressed, contributing to poverty reduction. 

 SDG 12: Responsible Consumption and Production – Entrepreneurship modules 

emphasize sustainable business practices. 

 

This syllabus provides a solid foundation for understanding how economics, 

finance, and entrepreneurship can contribute to sustainable development and 

address global challenges. The syllabus aligns with several key Sustainable 

Development Goals (SDGs), primarily focusing on SDG 8: Decent Work and 

Economic Growth, by equipping students with the knowledge to foster sustainable 

economic growth and create employment opportunities. Through understanding 

engineering economics and entrepreneurship, it directly contributes to SDG 9: 

Industry, Innovation, and Infrastructure, promoting innovation and resilient 

industrial growth. Additionally, the syllabus touches on SDG 10: Reduced 

Inequality, exploring the role of public finance and economic reforms in reducing 

social and economic disparities. By addressing economic issues like poverty, 

unemployment, and inflation, it also supports SDG 1: No Poverty. The emphasis 

on responsible business practices and sustainable development aligns with SDG 

12: Responsible Consumption and Production, ensuring students are prepared 

to contribute to a more sustainable and equitable world. 
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SSEX 02 SOCIOLOGY OF SCIENCE, TECHNOLOGY AND AI 

 

L T P C 

SDG: 4, 9,10 3 0 0 3 

 

COURSE OBJECTIVES: 

COB1: To provide students with a comprehensive understanding of basic 

sociological concepts, theories, and the elements of social as a lens to 

view society. 

COB2: To examine the processes of socialization, social control, and culture, and 

understand how they shape individual identity and behavior within the 

broader societal framework. 

COB3: To explore the historical and contemporary relationship between science, 

technology, and society, with a specific focus on the development of 

modern science in India from the colonial period to the present. 

COB4: To introduce the field of digital sociology and critically examine the 

transformative impact of AI, algorithms, big data, and social media on social 

institutions, work, education, and community formation. 

COB5: To equip students with tools to evaluate sociological perspectives on 

technology's role in mitigating social issues like the digital divide and 

algorithmic bias. 

 

MODULE  I UNDERSTANDING SOCIOLOGY  L:  9 

Sociology – Definition, nature, scope, and importance; relationship with other social 

sciences; major theoretical perspectives: Functionalism, Conflict Perspective, and 

Interactionism; elements of social formation; society, community, groups, and association; 

Social institutions, social processes; associative social processes and dissociative social 

processes  

 

MODULE  II INDIVIDUAL AND SOCIETY L: 8 

Socialization – process, stages, agencies, and types; culture – characteristics, functions, 

and types; cultural lag and technological adoption; social control – characteristics, 

importance, types, and agencies; social stratification – meaning and forms; caste, class, 

and gender. 
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MODULE  III SCIENCE, TECHNOLOGY, AND  SOCIETY L: 9 

Science and technology: the relationship between science, technology, and society – an 

overview and theoretical perspectives; history of modern science in India – colonial, 

independence, and post-independence periods; science education in contemporary India, 

interrelationship between industry and universities. 

MODULE  IV AI AND DIGITAL TECHNOLOGIES IN SOCIETY L: 9  

Understanding digital sociology and artificial intelligence: historical background, key 

concepts, and definitions; AI and social change – transformations in work, education, and 

social institutions; digital technologies and society – AI and digital communities – impact 

on society-sociological perspectives on the future of AI – speculative futures and ethical 

considerations. 

 

MODULE V TECHNOLOGY, AI AND SOCIAL ISSUES L: 9 

Role of technology in environmental issues: social inequality, exclusion, and the digital 

divide; technology and development issues; science, technology, and sustainable 

development; ethical issues in AI: algorithmic bias, transparency, fairness, facial 

recognition, deep fakes, caste and gender discrimination, and accountability; surveillance 

and privacy and the politics of datafication. 

 L – 45; T – 0; P – 0; Total Hours: 45 

TEXT BOOKS: 

6. Anthony Giddens, Sociology, New Delhi: Wiley India Pvt. Ltd., 2017. 

7. Michael Haralambos and R. M. Heald, Sociology: Themes and Perspectives, New 

Delhi: Oxford University Press, 2023. 

8. Robert K. Merton, The Sociology of Science: Theoretical and Empirical 

Investigations, Chicago: University of Chicago Press, 1973. 

9. Shoshana Zuboff, The Age of Surveillance Capitalism: The Fight for a Human Future 

at the New Frontier of Power, New York: PublicAffairs, 2019. 

10. Anthony Elliott, Artificial Intelligence and the End of the Human Era, Cambridge: 

Polity Press, 2020. 

REFERENCES: 

4. Francis Abraham, Contemporary Sociology: An Introduction to Concepts and 

Theories, New Delhi: Oxford University Press, 2014. 

5. Bruno Latour, Science in Action: How to Follow Scientists and Engineers 

Through Society, Cambridge, MA: Harvard University Press, 1987. 
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Board of Studies (BoS):  

8th BoS of SSSH held on 25.02.2026 

 

Academic Council: 

25 AC held on 16.03.2025 
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6. Kate Crawford, Atlas of AI: Power, Politics, and the Planetary Costs of Artificial 

Intelligence, New Haven: Yale University Press, 2021. 

7. Paul Nemitz, “Constitutional Democracy and Technology in the Age of Artificial 

Intelligence,” Philosophical Transactions of the Royal Society, 2018. 

8. Corinne Cath, “Governing Artificial Intelligence: Ethical, Legal, and Technical 

Opportunities and Challenges,” Philosophical Transactions of the Royal 

Society, 2018. 

 

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

CO1: Explain key sociological concepts, theories, and social processes to 

understand the structure and functioning of society. 

CO2: Analyze the role of culture, socialization, social control, and stratification in 

shaping individual behavior and social inequalities. 

CO3: Critically assess the historical evolution of science and technology in India 

and its complex relationship with the state, industry, and educational 

institutions. 

CO4: Interpret the social impacts of AI and digital technologies on work, 

education, social interaction, and community formation using sociological 

perspectives. 

CO5: Evaluate key ethical challenges related to technology, such as algorithmic 

bias, the digital divide, environmental crisis, and surveillance, and 

formulate well-reasoned arguments about accountability and sustainable 

development. 
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SDG 4: Quality Education – Ensure inclusive and equitable quality education 

and promote lifelong learning opportunities for all. 

Statement: 

This course enhances inclusive and equitable quality education by integrating 

sociological perspectives with science, technology, and AI, enabling students 

to develop critical thinking, ethical awareness, and interdisciplinary 

competencies essential for lifelong learning in a digital society. 

 

SDG 9: Industry, Innovation and Infrastructure – Build resilient infrastructure, 

promote inclusive and sustainable industrialization and foster innovation. 

Statement: 

By examining the interrelationship between science, technology, universities, 

and industry, the course promotes responsible innovation, sustainable 

technological development, and strengthened knowledge infrastructures 

aligned with emerging digital and AI-driven economies. 

 

SDG 10 Reduced Inequalities – Reduce inequality within and among 

countries. 

Statement: 

The course addresses social stratification, digital divide, caste, class, and 

algorithmic bias, equipping students to critically evaluate and design 

technologies that reduce social inequalities and foster inclusive and just 

societies. 
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SSEX 03 INNOVATIVE APPROACHES TO SUSTAINABLE 

AND GREEN ENGINEERING 

L T P C 

SDG: 6,7,9, 

11,12,13,17 

3 0 0 3 

COURSE OBJECTIVES: 

COB1: To introduce the principles of sustainable engineering and explore their 

applications in various engineering fields.  

COB2: To examine the environmental, economic and social impacts of engineering 

projects and design practices. 

COB3: To analyse modern technologies and strategies that contribute to 

sustainable development and resource efficiency. 

COB4: To provide students with the knowledge and skills needed to integrate 

sustainable practices into engineering design, construction and operations. 

COB5: To explore the regulatory frameworks, policies and innovations that promote 

sustainable engineering practices in alignment with global sustainability 

goals. 

  

MODULE I ENGINEERING FOR SUSTAINABLE 

DEVELOPMENT AND GLOBAL CHALLENGES 

L: 9  T: 0 P: 0 

Definition and Scope of Sustainable Engineering - Historical Evolution of Sustainability in 

Engineering - Principles of Sustainability: Environmental, Economic, and Social Dimensions 

- Doughnut Economics - Global Environmental Challenges and the Role of Engineering in 

Mitigating them – MDGs - Introduction to the United Nations Sustainable Development 

Goals (SDGs) and their Relevance to Engineering. 

 

MODULE II CIRCULAR ECONOMY AND SUSTAINABLE 

MATERIALS IN ENGINEERING 

L:  9 T: 0 P: 0 

Sustainable Materials: Characteristics and Selection Criteria - Renewable vs. Non-

Renewable Resources - Life Cycle Assessment (LCA) of Materials and Products - Waste 

Minimization Strategies: Reduce, Reuse, and Recycle - Resource Efficiency in Construction 

and Manufacturing: Green Building Materials and Standards (e.g., LEED Certification) - 

Circular Economy in Engineering: Designing for Longevity and Reusability. 

 

MODULE III SUSTAINABLE ENERGY SYSTEMS AND GREEN 

TECHNOLOGIES 

L: 9 T: 0 P: 0 

Fundamentals of Sustainable Energy: Definitions and Importance - Renewable Energy 
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Sources: Solar, Wind, Hydropower, Biomass, and Geothermal – Net Zero Transition - Clean 

Energy Technologies and Innovations in Engineering - Energy Policy and Economic 

Aspects of Sustainable Energy. 

 

MODULE IV SUSTAINABLE DESIGN AND MANUFACTURING L: 9 T: 0 P: 0 

Sustainable Design Principles: Eco-design, Cradle to Cradle, and Green Engineering - 

Energy Efficient and Low Carbon Footprint Design Strategies - Sustainable Manufacturing: 

Lean Manufacturing and Green Engineering Practices - Eco-friendly Transportation 

Systems: Electric Vehicles, Public Transport and Infrastructure - Water and Wastewater 

Management Systems. 

 

MODULE V INNOVATION, GOVERNANCE AND FUTURE 

TRENDS IN SUSTAINABLE ENGINEERING 

L: 9 T: 0 P: 0  

Regulatory Frameworks for Sustainable Engineering Practices: Government Policies on 

Sustainability and Green Engineering - The Role of Engineers in Environmental and Social 

Policy Development - Sustainable Engineering Innovations and Case Studies from Industry 

- - Global Reporting Initiative - Corporate Sustainability Reporting - Future Trends in 

Sustainable Engineering. 

 

 L – 45; T – 0; P – 0; Total Hours: 45 

TEXT BOOKS: 

1. V. Solovieva and S. Hushko, Sustainable Development in Economics, Technology 

and Environmental Engineering, Cham, Switzerland: Springer, 2025, ISBN: 978-3-

031-91952-7. 

2. O. A. Guerrero and G. Castañeda, Complexity Economics and Sustainable 

Development, Cambridge, UK: Cambridge Univ. Press, 2024, ISBN: 978-

1009022910. 

3. S. Balasubramanian, Dharmanomics: An Indigenous and Sustainable Economic 

Model, New Delhi, India: Bloomsbury India, 2024, ISBN: 978-9356409699. 

4. M. F. Ashby and K. Johnson, Materials and the Environment: Eco-informed Material 

Choice, 3rd ed. Amsterdam, Netherlands: Elsevier, 2021. 

5. A. Kumar, Sustainable Engineering: A Global Perspective. Cambridge, UK: 

Cambridge University Press, 2021. 

6. M. Jones and R. Williams, Engineering for Sustainability: The Role of Design in 

Environmental Stewardship. Wiley, 2017. 
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7. B. R. Bakshi, Sustainable Engineering: Principles and Practice. Cambridge, UK: 

Cambridge University Press, 2019. 

8. W. K. Biswas and M. John, Engineering for Sustainable Development: Theory and 

Practice. Hoboken, NJ, USA: Wiley, 2022. 

9. I. S. Dunmade, M. O. Daramola, and S. A. Iwarere (eds.), Sustainable Engineering: 

Concepts and Practices. Cham, Switzerland: Springer, 2024. 

REFERENCES: 

1. A. Smith, Introduction to Sustainable Engineering and Design. New York, NY, USA: 

McGraw-Hill Education, 2019. 

2. P. Bertoldi and S. Rezessy, Energy Efficiency and Sustainability in Engineering 

Design. Cham, Switzerland: Springer, 2018. 

3. R. Saha and S. Bandyopadhyay, Environmental Sustainability in Engineering: A 

Practical Approach. Boca Raton, FL, USA: CRC Press, 2020. 

4. B. Striebig, A. A. Ogundipe, M. Papadakis, and L. G. Heine, Environmental 

Engineering and Sustainable Design, 2nd ed. Boston, MA, USA: Cengage Learning, 

2023. 

COURSE OUTCOMES:  

Upon successful completion of this course, students will be able to: 

CO1: Define sustainable engineering and identify its importance in addressing 

global environmental challenges. 

CO2: Evaluate the lifecycle impacts of engineering solutions and propose ways to 

optimize resource use and minimize waste. 

CO3: Integrate sustainable engineering principles into the design and 

development of infrastructure, systems and products. 

CO4: Contribute to sustainable innovation in engineering by utilizing renewable 

resources, energy efficiency and environmental stewardship practices. 

CO5: Analyse and apply regulatory policies and innovations in sustainable 

engineering to address global challenges and contribute to achieving the 

United Nations Sustainable Development Goals (SDGs). 

 

Board of Studies (BoS):  

8th BoS of SSSH held on 25.02.2026 

 

Academic Council: 

25th AC held on 16.03.2026 
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 SDG 6 (Clean Water and Sanitation): Through water and wastewater 

management systems, the Module 4 contributes to SDG 6, ensuring 

availability and sustainable management of water and sanitation for all. 

 SDG 7 (Affordable and Clean Energy): Module 2 and Module 3 

emphasises renewable energy systems and energy efficiency technologies 

by promoting clean, affordable, and accessible energy solutions. 

 SDG 9 (Industry, Innovation, and Infrastructure): Module 2 and Module 

5 focusses on the integration of energy-efficient technologies and 

innovations into infrastructure development supports this goal by 

encouraging sustainable industrialization. 

 SDG 11 (Sustainable Cities and Communities): Module 4 directly supports 

SDG 11 by promoting eco-friendly transportation systems, sustainable 

urban infrastructure, and water management solutions for cities, contributing 

to the creation of sustainable cities. 

 SDG 12 (Responsible Consumption and Production): Module 4 aligns with 

SDG 12 by advocating for sustainable manufacturing practices, energy-

efficient designs, and reducing carbon footprints in engineering solutions. 

 SDG 13 (Climate Action): Module 3 and Module 4 promote low-carbon 

footprint designs and sustainable manufacturing practices which directly 

supports the global effort to address climate change. 

 SDG 17 (Partnerships for the Goals): Module 1 and Module 5 emphasises 

the role of partnerships in sustainable engineering by introducing the SDGs 

and showing how engineering practices contribute to achieving these global 

goals. The module highlights the need for collaboration between 

governments, businesses, and civil society. 
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This course integrates the principles of sustainable engineering with the United 

Nations Sustainable Development Goals (SDGs), specifically SDGs 7 (Affordable 

and Clean Energy), 9 (Industry, Innovation, and Infrastructure), 11 (Sustainable 

Cities and Communities), 12 (Responsible Consumption and Production), 13 

(Climate Action), and 17 (Partnerships for the Goals). Collectively, the course aligns 

with the holistic vision of the United Nations Sustainable Development Goals (SDGs 

1–17) by equipping engineers with the knowledge and skills required to design 

inclusive, resilient, and sustainable systems. By aligning each module with these 

global goals, students will not only gain technical expertise but also understand how 

engineering practices contribute to global sustainability challenges and solutions. 
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SSEX 04 GENDER, TECHNOLOGY AND 

SUSTAINABILITY  

L T P C 

SDG: 5,  9 3 0 0 3 

COURSE OBJECTIVES: 

COB1: To introduce students to fundamental concepts of gender, sexuality, and 

feminist theories, enabling a critical understanding of social construction 

and power relations. 

COB2: To examine gender differences and inequalities in India across 

population, health, education, employment, politics, and violence. 

COB3: To analyze the gendered nature of science, technology, and innovation, 

including digital divides and women’s participation in STEM fields. 

COB4: To develop an understanding of the gender dimensions of sustainable 

development, with reference to SDGs, global indices, and international 

commitments. 

COB5: To Promote gender-inclusive development strategies, including 

engineering solutions for equitable technology and policy. 

 

MODULE  I UNDERSTANDING GENDER L:  9 

Concept of gender; sex vs. gender; gender roles; social construction of gender; gender 

socialization; gender bias and gender stereotypes; femininity and masculinity; 

patriarchy; gender and sexuality – concept and meaning of sexuality; heteronormativity; 

LGBTIQ+ communities; trajectories of feminist thought: Liberal, Radical, Marxist, 

Socialist, and Postmodern feminism. 

 

MODULE  II GENDER DIFFERENCES AND INEQUALITY IN 

INDIA 

L: 10 

Gender differences and inequality in India; gender and population; sex ratio and its 

socio-cultural implications; healthcare disparities – education – literacy rates, dropout 

rates, and women in higher education; employment – workforce participation, female 

unemployment, gender bias and discrimination in workplaces; sexual division of labour; 

political participation, decision-making, and leadership; gender-based violence in India. 

 

MODULE  III GENDER, TECHNOLOGY, AND INNOVATION L: 9 

Gender bias in science and engineering; technology as a masculine culture; history of 



B.Tech. Electronics and Computer Engineering  Regulations 2025 

 

  
 

B.S. Abdur Rahman Crescent Institute of Science and Technology 194 

  

women in technology; women in STEM – challenges and opportunities-technology in 

the domestic sphere; medical technology – new reproductive technologies; impact of 

technological change on women; the digital divide – unequal access and unequal 

effects; digital divide and its impact on women and gender minorities; outcomes and 

impact of ICT policies and projects for women. 

 

MODULE  IV GENDER AND SUSTAINABILITY  L: 9  

Concept of sustainable development; overview of the 17 Sustainable Development 

Goals (SDGs); gender dimensions of sustainability; women, environment, and natural 

resources; role of gender in each SDG; challenges and successes in achieving SDG 5 

in different regions; international policies and agreements promoting gender equality 

and sustainable development; global indices to measure gender inequalities; role of 

NGOs in advancing gender equality and sustainability. 

 

MODULE V GENDER-INCLUSIVE DEVELOPMENT AND 

SUSTAINABILITY  

L: 8 

Women’s role in development; Women in Development (WID); Women and 

Development (WAD); Gender and Development (GAD); gender mainstreaming and 

gender budgeting; gender policies in science, technology, and environment; use of 

technology to promote gender equality and sustainable development; gender-

responsive technology and design; inclusive innovations and assistive technologies. 

 

 L – 45; Total Hours: 45 

TEXT BOOKS: 

1. Sharmila Rege, Sociology and Gender: The Challenges of Feminist 

Sociological Knowledge, New Delhi: SAGE Publications India, 2003. 

2. Kamla Bhasin, Understanding Gender, New Delhi: Kali for Women, 2000. 

3. Nina E. Lerman, Ruth Oldenziel, and Arwen P. Mohun (Eds.), Gender and 

Technology: A Reader, Baltimore: Johns Hopkins University Press, 2003. 

4. Datchana Moorthy Ramu, Gender Equality & Sustainable Development Goals 

in India, Chennai: Notion Press, 2020. 

5. Shewta Prasad, Gender, Environment and Sustainable Development, New 

Delhi: Routledge India, 2024. 

REFERENCES: 
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1. Melissa Leach, Gender Equality and Sustainable Development, London 

& New York: Routledge, 2015. 

2. S. C. Jain, Women and Technology, Jaipur: Rawat Publications, 1985. 

3. Lourdes Benería, Günseli Berik, and Maria Floro, Gender, Development 

and Globalization: Economics as if All People Mattered, 2nd ed., London 

& New York: Routledge, 2015. 

4. Caroline Moser, Gender Planning and Development: Theory, Practice 

and Training, London: Routledge, 1993. 

 

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

CO1: Explain key gender concepts and the relationship between gender, 

sexuality, and social institutions. 

CO2: Analyse gender inequalities in India using demographic, health, 

educational, economic, and political indicators. 

CO3: Evaluate the impact of technology and innovation on women and gender 

minorities, including issues of bias, access, and digital inclusion. 

CO4: Interpret sustainability challenges through a gender lens, linking gender 

equality with SDGs, environmental concerns, and global policy 

frameworks. 

CO5: Apply gender-sensitive and inclusive approaches in technological 

design, development practices, and sustainable engineering solutions. 

 

Board of Studies (BoS):  

8th BoS of SSSH held on 25.02.2026 

 

Academic Council: 

25th ACM held on 16-03-2026 
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SDG 5: Achieve gender equality and empower all women and girls 
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Statement:  

The understanding of gender concepts, feminist perspectives, and gender 

inequalities, along with the analysis of gender bias in technology, digital divide, 

and gender-inclusive design, enables students to develop socially 

responsible, inclusive, and sustainable technological solutions that promote 

gender equality and empower women and gender minorities in education, 

employment, innovation, and sustainable development. 

 

SDG 9: Industry, Innovation and Infrastructure – Build resilient infrastructure, 

promote inclusive and sustainable industrialization and foster innovation. 

 

Statement: 

By critically engaging with gender bias in science and engineering, unequal 

access to digital and technological infrastructure, and the role of innovation in 

sustainable development, thereby equipping students to promote inclusive, 

resilient, and gender-responsive industrial growth and technological 

innovation. 

 

 

 

 


