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VISION

To bring forth professionally competent and socially sensible engineers, capable of working
across cultures meeting the global standards ethically.

MISSION

To provide students with an extensive and exceptional education that prepares them to excel
in their profession, guided by dynamic intellectual community and be able to face the
technically complex world with creative leadership qualities.

Further, be instrumental in emanating new knowledge through innovative research that
emboldens entrepreneurship and economic development for the benefit of wide spread
community.

QUALITY POLICY

Our policy is to nurture and build diligent and dedicated community of engineers providing a
professional and unprejudiced environment, thus justifying the purpose of teaching and
satisfying the stake holders.

A team of well qualified and experienced professionals ensure quality education with its
practical application in all areas of the Institute.
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PROGRAM OUTCOMES (PO's)

Engineering Graduates will be able to:

PO1:

PO2:

PO3:

PO4:

PO5:

POG6:

POT:

POS8:

PO9:

PO10:

PO11:

PO12:

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

Problem Analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

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

Conduct Investigations of Complex Problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

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

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

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

Individual and Team Work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

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

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

Life-Long Learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.
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“Take up one idea.

Make that one idea your life-think of it, dream of it, live on that idea.

Let the brain muscles, nerves, every part of your body be full of that idea and just leave every other idea
alone. This is the way to success”

Swami Vivekananda
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PRELIMINARY DEFINITIONS AND NOMENCLATURES
AICTE: Means All India Council for Technical Education, New Delhi.

Autonomous Institute: Means an institute designated as Autonomous by University Grants Commission
(UGC), New Delhi in concurrence with affiliating University (Jawaharlal Nehru Technological
University, Hyderabad) and State Government.

Academic Autonomy: Means freedom to an institute in all aspects of conducting its academic programs,
granted by UGC for Promoting Excellence.

Academic Council: The Academic Council is the highest academic body of the institute and is
responsible for the maintenance of standards of instruction, education and examination within the
institute. Academic Council is an authority as per UGC regulations and it has the right to take decisions
on all academic matters including academic research.

Academic Year: It is the period necessary to complete an actual course of study within a year. It
comprises two main semesters i.e., (one odd + one even) and one supplementary semester.

Branch: Means specialization in a program like B.Tech degree program in Aeronautical Engineering,
B.Tech degree program in Computer Science and Engineering etc.

Board of Studies (BOS): BOS is an authority as defined in UGC regulations, constituted by Head of the
Organization for each of the departments separately. They are responsible for curriculum design and
updation in respect of all the programs offered by a department.

Backlog Course: A course is considered to be a backlog course, if the student has obtained a failure
grade (F) in that course.

Basic Sciences: The courses offered in the areas of Mathematics, Physics, Chemistry etc., are considered
to be foundational in nature.

Betterment: Betterment is a way that contributes towards improvement of the students’ grade in any
course(s). It can be done by either (a) re-appearing or (b) re-registering for the course.

Commission: Means University Grants Commission (UGC), New Delhi.

Choice Based Credit System: The credit based semester system is one which provides flexibility in
designing curriculum and assigning credits based on the course content and hours of teaching along with
provision of choice for the student in the course selection.

Certificate Course: It is a course that makes a student to have hands-on expertise and skills required for
holistic development in a specific area/field.

Compulsory course: Course required to be undertaken for the award of the degree as per the program.
Continuous Internal Examination: It is an examination conducted towards sessional assessment.

Core: The courses that are essential constituents of each engineering discipline are categorized as
professional core courses for that discipline.

Course: A course is offered by a department for learning in a particular semester.
Course Outcomes: The essential skills that need to be acquired by every student through a course.

Credit: A credit is a unit that gives weight to the value, level or time requirements of an academic
course. The number of 'Contact Hours' in a week of a particular course determines its credit value. One
credit is equivalent to one lecture/tutorial hour per week.

Credit point: It is the product of grade point and number of credits for a course.

Cumulative Grade Point Average (CGPA): It is a measure of cumulative performance of a student
over all the completed semesters. The CGPA is the ratio of total credit points secured by a student in
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various courses in all semesters and the sum of the total credits of all courses in all the semesters. It is
expressed up to two decimal places.

Curriculum: Curriculum incorporates the planned interaction of students with instructional content,
materials, resources, and processes for evaluating the attainment of Program Educational Objectives.

Department: An academic entity that conducts relevant curricular and co-curricular activities, involving
both teaching and non-teaching staff, and other resources in the process of study for a degree.

Detention in a Course: Student who does not obtain minimum prescribed attendance in a course shall be
detained in that particular course.

Dropping from Semester: Student who doesn’t want to register for any semester can apply in writing in
prescribed format before the commencement of that semester.

Elective Course: A course that can be chosen from a set of courses. An elective can be Professional
Elective and / or Open Elective.

Evaluation: Evaluation is the process of judging the academic performance of the student in her/his
courses. It is done through a combination of continuous internal assessment and semester end
examinations.

Experiential Engineering Education (EXEEd): Engineering entrepreneurship requires strong technical
skills in engineering design and computation with key business skills from marketing to business model
generation. Our students require sufficient skills to innovate in existing companies or create their own.

Grade: It is an index of the performance of the students in a said course. Grades are indicated by
alphabets.

Grade Point: It is a numerical weight allotted to each letter grade on a 10 - point scale.

Honours: An Honours degree typically refers to ahigher level of academic achievementat an
undergraduate level.

Institute: Means Institute of Aeronautical Engineering, Hyderabad unless indicated otherwise by the
context.

Massive Open Online Courses (MOOC): MOOC courses inculcate the habit of self learning. MOOC
courses would be additional choices in all the elective group courses.

Minor: Minor are coherent sequences of courses which may be taken in addition to the courses required
for the B.Tech degree.

Pre-requisite: A specific course, the knowledge of which is required to complete before student register
another course at the next grade level.

Professional Elective: It indicates a course that is discipline centric. An appropriate choice of minimum
number of such electives as specified in the program will lead to a degree with specialization.

Program: Means, UG degree program: Bachelor of Technology (B.Tech); PG degree program: Master
of Technology (M.Tech) / Master of Business Administration (MBA).

Program Educational Objectives: The broad career, professional and personal goals that every student
will achieve through a strategic and sequential action plan.

Project work: It is a design or research-based work to be taken up by a student during his/her final year
to achieve a particular aim. It is a credit based course and is to be planned carefully by the student.

Re-Appearing: A student can reappear only in the semester end examination for theory component of a
course to the regulations contained herein.

Registration: Process of enrolling into a set of courses in a semester of a program.

Regulations: The regulations, common to all B.Tech programs offered by Institute, are designated as
“BT23” and are binding on all the stakeholders.
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Semester: It is a period of study consisting of 16 weeks of academic work equivalent to normally
minimum of 90 working days. Odd semester commences usually in July and even semester in December
of every year.

Semester End Examinations: It is an examination conducted for all courses offered in a semester at the
end of the semester.

S/he: Means “she” and “he” both.

Student Outcomes: The essential skill sets that need to be acquired by every student during her/his
program of study. These skill sets are in the areas of employability, entrepreneurial, social and
behavioral.

University: Means Jawaharlal Nehru Technological University Hyderabad (JNTUH), Hyderabad, is an
affiliating University.

Withdraw from a Course: Withdrawing from a course means that a student can drop from a course
within the first two weeks of odd or even semester (deadlines are different for summer sessions).
However, s/he can choose a substitute course in place of it, by exercising the option within 5 working
days from the date of withdrawal.
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PREFACE

Dear Students,

The focus at IARE is to deliver value-based education with academically well qualified faculty and
infrastructure. It is a matter of pride that IARE continues to be the preferred destination for students to
pursue an engineering degree.

In the year 2015, IARE was granted academic autonomy status by University Grants Commission, New
Delhi under Jawaharlal Nehru Technology University Hyderabad. From then onwards, our prime focus is
on developing and delivering a curriculum which caters to the needs of various stakeholders. The
curriculum has unique features enabling students to develop critical thinking, solve problems, analyze
socially relevant issues, etc. The academic cycle designed on the basis of Outcome Based Education
(OBE) strongly emphasizes continuous improvement and this has made our curriculum responsive to
current requirements.

The curriculum at IARE has been developed by experts from academia and industry and it has unique
features to enhance problem solving skills apart from academic enrichment. The curriculum of B.Tech
program has been thoroughly revised as per AICTE / UGC / JNTUH guidelines and have incorporated
unique features such as competency training / coding, industry driven elective, internship and many
more. The curriculum is designed in a way so as to impart engineering education in a holistic approach
towards Excellence.

I hope you will have a fruitful stay at IARE.

Dr. L V Narasimha Prasad
Principal
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ACADEMIC REGULATIONS —-BT23

B.Tech. Regular Four-Year Degree Program
(for the batches admitted from the academic year 2023 - 2024)
&
B.Tech. (Lateral Entry Scheme)
(for the batches admitted from the academic year 2024 - 2025)

For pursuing four year undergraduate Bachelor of Technology (B.Tech) degree program of study
in engineering offered by Institute of Aeronautical Engineering under Autonomous status.

A student shall undergo the prescribed courses as given in the program curriculum to obtain his / her
degree in major in which he/she is admitted with 160 credits in the entire program of 4 years. Additional
20/18 credits can be acquired for the degree of B.Tech with Honours or Minor in Engineering. These
additional 20/18 credits will have to be acquired with massive open online courses (MOOCS) / courses
offered by the respective department, to tap the zeal and excitement of learning beyond the classrooms.
This creates an excellent opportunity for students to acquire the necessary skill set for employability
through massive open online courses where the rare expertise of world-famous experts from academics
and industry are available.

Separate certificate will be issued in addition to major degree program mentioning that the student has
cleared Honours / Minor specialization in respective courses.

1. CHOICE BASED CREDIT SYSTEM

The credit-based semester system provides flexibility in designing program curriculum and assigning
credits based on the course content and hours of teaching. The Choice Based Credit System (CBCS)
provides a ‘cafeteria’ type approach in which the students can take courses of their choice, learn at their
own pace, undergo additional courses and acquire more than the required credits, and adopt an
interdisciplinary approach to learning.

A course defines learning objectives and learning outcomes and comprises lectures / tutorials / laboratory
work / field work / project work / seminars / assignments / MOOCs / alternative assessment tools /
presentations / self-study etc., or a combination of some of these. Under the CBCS, the requirement for
awarding a degree is prescribed in terms of number of credits to be completed by the students.

2. MEDIUM OF INSTRUCTION

The medium of instruction shall be English for all courses, examinations, seminar presentations and
project work. The program curriculum will comprise courses of study as given in course structure, in
accordance with the prescribed syllabi.

3. PROGRAMS OFFERED
Presently, the institute is offering Bachelor of Technology (B.Tech) degree programs in eleven
disciplines. The various programs and their two-letter unique codes are given in Table 1.

Table 1: B.Tech Programs offered

S. No Name of the Program Title Code
1 Aeronautical Engineering AE 07
2 Computer Science and Engineering CS 05
3 Computer Science and Engineering (Al & ML) CA 34
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4 Computer Science and Engineering (Data Science) CD 35
5 Computer Science and Engineering (Cyber Security) CC 36
6 Information Technology IT 06
7 Electronics and Communication Engineering EC 04
8 Electrical and Electronics Engineering EE 02
9 Mechanical Engineering ME 03
10 Civil Engineering CE 01

4. SEMESTER STRUCTURE
Each academic year is divided into two semesters, ODD and EVEN semester. Both the semesters have
regular class work.

4.1 Each semester shall be of 21 weeks (Table 2) duration, and this period includes time for course
registration, regular class work, examination preparation, and conduction of examinations.

4.2  Each semester shall have a minimum of 90 Instructional / working days.
4.3  The academic calendar for both Odd and Even semester shown in Table 2 is declared at the
beginning of the academic year.

Table 2: Academic Calendar

I Spell Instruction Period 8 weeks
I Continuous Internal Assessment 1 week
Examinations (Mid-term)
FIRST Il Spell Instruction Period 8 weeks 19 weeks
SEMESTER -
(21 weeks) | Cor!tmqous Inte_:rnal Assessment 1 week
Examinations (Mid-term)
Preparation and Practical Examinations 1 week
Semester End Examinations 2 weeks
Semester Break and Supplementary Exams 5 weeks
I Spell Instruction Period 8 weeks
I Continuous Internal Assessment 1 week
Examinations (Mid-term)
SECOND SEMESTER | Il Spell Instruction Period 8 weeks 19 weeks
(21 weeks) Il Continuous Internal Assessment 1 week
Examinations (Mid-term)
Preparation and Practical Examinations 1 week
Semester End Examinations 2 weeks
Semester Break and Supplementary Exams 5 weeks

4.4  Students admitted on transfer from JNTUH affiliated institutes, Universities and other institutes in
the courses in which they are required to earn credits so as to be on par with regular students as
prescribed by concerned ‘Board of Studies’.

5 REGISTRATION/DROPPING / WITHDRAWAL

The academic calendar includes important academic activities to assist the students and the faculty.
These include, dates assigned for registration of courses, dropping of courses and withdrawal from
courses. This enables the students to be well prepared and take full advantage of the flexibility provided
by the credit system.

5.1. Each student has to compulsorily register for course work at the beginning of each semester as per
the schedule mentioned in the Academic Calendar. It is compulsory for the student to register for
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5.2.
5.3.

5.4.

5.5.

Note:

5.6.

5.7.

courses in time. The registration will be organized departmentally under the supervision of the
Head of the department.

In ABSENTIA, registration will not be permitted under any circumstances.

At the time of registration, students should have cleared all the dues of Institute and Hostel for the
previous semesters, paid the prescribed fees for the current semester and not been debarred from
the institute for a specified period on disciplinary or any other ground.

In the first two semesters, the prescribed course load per semester is fixed and is mandated to
register all courses. Withdrawal / dropping of courses in the first and second semester is not
allowed.

In all semesters, the average load is 20 credits / semester, with its minimum and maximum limits
being set at 16 and 24 credits. This flexibility enables students (from IV semester onwards) to
cope-up with the course work considering the academic strength and capability of student.

A course may be offered to the students, only if a minimum of 20 students opt for it.

Dropping of Courses:

Within one week after the last date of first continuous internal examination, the student may in
consultation with his / her faculty mentor / adviser, drop one or more courses without prejudice to
the minimum number of credits as specified in clause 5.5. The dropped courses are not recorded in
the memorandum of grades. Student must complete the dropped course(s) by registering in the
forthcoming semester in order to earn the required credits.

Withdrawal from Courses:

A student is permitted to withdraw from a course before commencement first continuous internal
examination. Such withdrawals will be permitted without prejudice to the minimum number of
credits as specified in clause 5.5. A student cannot withdraw a course more than once and
withdrawal of reregistered courses is not permitted.

6. CREDIT SYSTEM

The B.Tech Program shall consist of a number of courses and each course shall be assigned with credits.
The curriculum shall comprise Program Core Courses (PCC), Program Elective Courses (PEC), Open
Elective Courses (OEC), Laboratory Courses, Mandatory Courses (MC), Value Added Courses (VAC),
Experiential Engineering Education (EXEEd), Internship and Project work.

Depending on the complexity and volume of the course, the number of contact periods per week will be
assigned. Each theory and laboratory course carries credits based on the number of hours / week.

Contact classes (Theory): 1 credit per lecture hour per week, 1 credit per tutorial hour per week.
Laboratory hours (Practical): 1 credit for 2 practical hours per week.

Project work: 1 credit for 2 hours of project work per week.

Experiential Engineering Education (EXEEd): 1 credit for two per hours.

Mandatory courses / Value added courses : No credit is awarded.

Credit distribution for courses offered is given in Table 3.

Table 3: Credit distribution

S. No Course Hours Credits
1 Theory courses 2/3/4 2/3/4
2 Program elective courses / Open elective courses 3/2 3/2
3 Laboratory courses 2/31/4 1/15/2
4 Mandatory course / Value added course - 0
5 Project Work: Phase - I and 11 - 14
6 Full Semester Internship (FSI) Project work - 14
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Major benefits of adopting the credit system are listed below:

¢ Quantification and uniformity in the listing of courses for all programs at institute, like core, electives
and project work.

e FEase of allocation of courses under different heads by using their credits to meet national
finternational practices in technical education.

e Convenience to specify the minimum / maximum limits of course load and its average per semester
in the form of credits to be earned by a student.

o Flexibility in program duration for students by enabling them to pace their course load within
minimum/maximum limits based on their preparation and capabilities.

e Wider choice of courses available from any department of the same institute or even from other
similar institute, either for credit or for audit.

o Improved facility for students to optimize their learning by availing of transfer of credits earned by
them from one College to another.

7. CURRICULAR COMPONENTS
Courses in a curriculum may be of three kinds: Foundation / Skill, Program core courses, Program
elective courses and Open elective courses.

Foundation / Skill Course:

Foundation courses are the courses based upon the content leads to enhancement of skill and knowledge
as well as value based and are aimed at man making education. Skill courses are those areas in which one
needs to develop a set of skills to learn anything at all. They are fundamental to learning any course.

Program core courses (PCC):

There may be a program core course in every semester. This is the course which is to be compulsorily
studied by a student as a core requirement to complete the requirement of a program in the said discipline
of study.

Program elective courses (PEC) / Open elective courses (OEC):

Electives provide breadth of experience in respective branch and application areas. The program elective
course(s) is a course which can be chosen from a pool of courses. It may be:

Supportive to the discipline of study

e Providing an expanded scope

e Enabling an exposure to some other discipline / domain

e Nurturing student’s proficiency / skill.

An elective may be program elective, is a discipline centric focusing on those courses which add generic
proficiency to the students or may be Open elective course, chosen from unrelated disciplines.

There is list of professional elective courses; students can choose not more than two courses from each
track. Overall, students can opt for six professional elective courses which suit their project work in
consultation with the faculty advisor / mentor. Nevertheless, one course from each of the three open
electives has to be selected. A student may also opt for more elective courses in his/her area of interest.

Every course of the B.Tech program will be placed in one of the eight categories with minimum credits
as listed in the Table 4.

Table 4: Category Wise Distribution of Credits

S.No Category Bré?;;[t)sof
1 Humanities and Social Sciences (HSMC), including Management. 07
2 Basic Science Courses (BSC) including Mathematics, Physics and 28
Chemistry.
Engineering Science Courses (ESC), including Workshop, Drawing,
3 EXEEd, Basics of Electrical / Electronics / Mechanical / Computer 09
Engineering.
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4 Program Core Courses (PCC), relevant to the chosen specialization / 75
branch.

5 Program Elective Courses (PEC), relevant to the chosen specialization / 18
branch.

5 Open Elective Courses (OEC), from other technical and / or emerging 09
course areas.

7 Project work (PROJ) / Full Semester Internship (FSI) Project work 14

8 Mandatory Courses (MC) / Value Added Courses (VAC) Non-Credit

TOTAL 160

Semester wise course break-up

Following are the TWO models of course structure out of which any student shall choose or
will be allotted with one model based on their academic performance.

i. Full Semester Internship (FSI) Model and

ii. Non Full Semester Internship (NFSI) Model

A student who secures a minimum CGPA of 7.5 upto IV semester with no current arrears and
maintains the CGPA of 7.5 till VI semester shall be eligible to opt for FSI. Students can opt full semester
internship (FSI) either in VII or VIII semesters. In Non-FSI Model, all the selected students shall carry
out the course work and project work as specified in the course cataloge.

8. EVALUATION METHODOLOGY

Total marks for each course shall be based on Continuous Internal Assessment (CIA) and Semester End
Examinations (SEE). There shall have a uniform pattern of 40:60 for CIA and SEE of both theory and
practical courses. The institute shall conduct multiple continuous internal assessments (CIA) for theory
courses. All the performances of a student shall be considered for Continuous Internal Assessment (CIA)
marks.

Table 5: Outline for Continuous Internal Assessments (CIA-1 and CIA-2) and SEE:

Activities CIA-1 CIlA-2 SEE Total Marks
Continuous Internal Examination (CIE) 10 marks 10 marks 20 marks
Definitions and Terminology / Quiz 5 marks 5 marks 10 marks
Tech Talk / Assignment 5 marks 5 marks 10 marks
Semester End Examination (SEE) 60 marks 60 marks
Total - - 100 marks

8.1 Continuous Internal Assessments (CIA-1 and CIA-2)

Assessment is an ongoing process that begins with establishing clear and measurable expected outcomes
of student learning, provides students with sufficient opportunities to achieve those outcomes, and
concludes with gathering and interpreting evidence to determine how well students’ learning matches
expectations.

The first component (CIA-1) of assessment is for 10 marks, definitions and terminology / quiz carry 05
marks and 05 marks allotted for Tech talk / Assignments. This assessment and score process should be
completed after completing of first 50% of syllabus (2?) of the course/s and within 45 working days of
semester program.

The second component (CIA-2) of assessment is for 10 marks, definitions and terminology / quiz carry
05 marks and 05 marks are allotted for Tech talk / Assignments. This assessment and score process
should be completed after completing of remaining 50% of syllabus (2'2) of the course/s and within 45
working days of semester program.
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In case of a student who has failed to attend the CIA1 or CIA2 on a scheduled date, shall be deemed that
the student has dropped the examination. However, in case a student could not take the test on scheduled
date due to genuine reasons, may appeal to the HOD / Principal. The HOD / Principal in consultation
with the class in-charge shall decide about the genuineness of the case and decide to conduct Make-Up
Examination to such candidate on the date fixed by the Examinations Control Office but before
commencement of the concerned semester end examinations.

8.2 Definitions and Terminology / Quiz

Definitions and Terminology: The conduction of definitions and terminology is completely online. The
faculty should prepare 30 to 35 questions from each and every module by clearly mentioning the answer.
The course handling faculty needs to submit detailed document to the respective department.

Mode of conducting examination: Online through e-Examdesk

Quiz: The faculty should prepare 50 multiple choice questions from each module (50 * 5 = 250
questions). Each question will have four choices / options, fill in the blanks etc. The course handling
faculty needs to submit detailed document to the respective department.

Mode of conducting examination: Online through e-Examdesk

8.3 Tech Talk / Assignment

Tech Talk: Technical talks cover a wide range of technical concepts and ideas. For conduction of Tech
Talk faculty has to submit latest topics from IEEE, CSI, magazines etc.

Assignments: The assignments develop different skills and increase their knowledge base significantly.
It provides the evidence for the faculty that the students have achieved the goals. It helps the faculty to
evaluate the student's understanding of the course. The output can be judged using sensory perception
(observing, reading, tasting etc.). Faculty should prepare 30 to 35 assignment questions from each
module and submit the same to respective department.

8.4 Semester End Examination (SEE)

The semester end examinations (SEE), for theory courses, will be conducted for 60 marks. The syllabus
for the theory courses is divided into FIVE modules and each module carries equal weightage in terms of
marks distribution. The question paper has eight questions; module one and two has one question each,
and two questions each from modules three, four and five. There will be no choice for first and second
modules. From third module onwards there will be an “either” “or” choice, and the student should
answer either of the two questions. Each question carries 12 marks and has two parts (A and B). Part A
is a descriptive type question for 6 marks and Part B a critical thinking question / problem solving
guestion for 6 marks. The duration of semester end examination is 3 hours.

8.5 Passing Criteria:

To maintain high standards in all aspects of examinations at the institute, the institute shall follow the
standards of passing at CIA (CIA-1 and CIA-2) and SEE for each course. However, the student's
performance in a course shall be judged by taking into account the results of CIE and SEE individually
and also together, as shown below:

a) A minimum of 35% of marks to be secured by cumulating marks in CIA-1 and CIA-2 for appearing
for a SEE theory examination.

b) A minimum of 35% of marks to be scored in SEE for passing a theory course.

¢) A minimum of 40% of marks in CIA+ SEE for passing a theory course.

8.5 Supplementary examinations

Supplementary examinations for the odd semester shall be conducted with the regular examinations of
even semester and vice versa. In case of failure in any course, a student may be permitted to register for
the same course when offered.

Advanced supplementary examination will be conducted for VIII semester courses at the end of the
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program after declaration of results.

8.6 Laboratory Course
Evaluation methodology of laboratory course (CIA)

Each laboratory courses there shall be a CIA during the semester for 40 marks and 60 marks for SEE.
The 40 marks for internal evaluation marks are awarded as follows:

1. A write-up on day-to-day experiment in the laboratory (in terms of aim, components / procedure,
expected outcome) which shall be evaluated for 10 marks.

2. 10 marks for viva-voce (or) tutorial (or) case study (or) application (or) poster presentation of the
course concerned.

3. Internal practical examination conducted by the laboratory teacher concerned shall be evaluated for
10 marks.

4. The remaining 10 marks are for Laboratory Report/Project and Presentation, which consists of the
Design (or) Software / Hardware Model Presentation (or) App Development (or) Prototype
Presentation which shall be evaluated after completion of laboratory course and before semester end
practical examination.

Evaluation methodology of laboratory course (SEE)

The Semester End Examination shall be conducted by an external examiner and the laboratory handling
faculty. The external examiner shall be appointed from the other colleges which will be decided by the
Principal.

The Semester End Examination held for 3 hours. Total 60 marks are divided and allocated as shown
below:

1. 10 marks for write-up

15 for experiment / program

15 for evaluation of results

10 marks for presentation on another experiment/program in the same laboratory course and
10 marks for viva-voce on concerned laboratory course.

ISARE I S

8.7 Mandatory Courses (MC)

These courses are among the compulsory courses will not carry any credits. However, a pass in each such
course during the program shall be necessary requirement for the student to qualify for the award of degree.
No marks or letter grades shall be allotted for mandatory/non-credit courses. Its result shall be declared as
“Satisfactory” or “Not Satisfactory” performance.

8.8 Additional Mandatory Courses for lateral entry B.Tech students

In addition to the non-credit mandatory courses for regular B.Tech students, the lateral entry students
shall take up the following three non-credit mandatory bridge courses (one in Ill semester, one in IV
semester and one in V semester) as listed in Table 6. The student shall pass the following non-credit
mandatory courses for the award of the degree and must clear these bridge courses before advancing to
the VII semester of the program.

Table-6: Additional Mandatory Courses for lateral entry students

S. No Additional mandatory courses for lateral entry students

1 Dip-Mathematics

Dip-English Communication Skills

Dip-Programming for Problem Solving / Essentials of Problem Solving

8.9 Value Added Courses (VAC)
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1. Introduction
Value-Added courses are not part of the curriculum and designed to provide necessary skills to increase
the employability quotient and equip the students with essential skills to succeed in life.

Institute offers a wide variety of value-added Courses which shall be conducted after class hours. These
courses shall be conducted by experts or in-house staff and help students stand apart from the rest in the
job market by adding further value to their resume. These value-added courses will be mostly
independent to each type of the fields.

2. Objectives
Objectives of the value-added course are:

Provide students an understanding of the expectations of industry.
Improve employability skills of students.

Bridge the skill gaps and make students industry ready.

Provide an opportunity to students develop their inter-disciplinary skills.
Mould students as job providers rather than job seekers.

3. Designing the Courses

o Before designing the syllabus, the feedback from the employers, alumni and industry people will
be analyzed and considered to select and design an appropriate course by identifying the gaps and
also understand the expectations for current and emerging trends.

o Any new value-added course developed by a department should be placed before the Board of
Studies for approval.

o The course offered should not be the same as any course listed in the curriculum of the respective

Program / or any other program offered in the institute.

A unique course code is to be given for each course.

. Guidelines for conducting value added courses
Value Added Course is not mandatory to qualify for any program.
It is a teacher assisted learning course open to all students without any additional fee.
Classes for VAC will be conducted beyond the regular class work only.
A student will be permitted to register only one value added course in a semester.

e o o o N

5. Duration and Venue
e The duration of value-added course should not be less than 30 hours.

e The respective Head of the department shall provide class room/s based on the number of
students/batches.

6. Procedure for Registration:

The list of value-added courses shall be displayed in the institute website along with the syllabus,
objectives and outcomes. A student shall register for a value-added course offered during the semester
by submitting the duly filled in registration form. The Head of the department shall segregate the list of
students enrolled for the value-added course and submit the details to Dean of academics before the start
of course.

7. Attendance
Value added course handling faculty shall be responsible for the maintenance of attendance and
assessment who have registered for the course.

e The record shall contain details of the students’ attendance, number of classes attended and also
Record shall also contain the organisation of lesson plan of the Course Instructor.

e The record shall be submitted to the Head of the department for monitoring the attendance.
o At the end of the semester, the record shall be duly signed by the course coordinator and the Head
of the Department and placed in safe custody for any future verification.
o Each student shall have a minimum of 75% attendance in all the courses of the particular semester
failing which he or she will not be permitted to write the semester end examination.
8. Passing Requirement and Grading
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e The passing requirement for value added courses shall be 40% of the marks prescribed for the
course.

e A candidate who has not secured a minimum of 40% of marks in a course (internal and end-term)
shall reappear for the course in the next semester/year.

e The grades obtained in value-added courses will not be included for calculating the CGPA.

9. Course Completion

Students will get a certificate after they have registered for, written the exam and successfully

passed.

e The students who have successfully completed the value-added Course shall be issued with a
Certificate duly signed by the Authorized signatories.

Note: Apart from the above, students can also register and get the value-added course completion
certificate by registering the courses from SWAYAM, e-PG patashala (NPTEL).

8.10 Experiential Engineering Education (EXEED)

Engineering entrepreneurship requires strong technical skills in engineering design and computation with
key business skills from marketing to business model generation. Students require sufficient skills to
innovate in existing companies or create their own.

This course will be evaluated for a total of 100 marks consisting of 40 marks for internal assessment and
60 marks for semester end Examination. Out of 40 marks of internal assessment, students has to submit
Innovative Idea in a team of four members in the given format. The semester end examination for 60
marks shall be conducted internally, students has to present the Innovative Idea and it will be evaluated by
internal EXEEd faculty with at least one faculty member as examiner from the industry, both nominated by
the Principal from the panel of experts recommended by the Dean-CLET.

Center for Outcome Based Teaching and Learning (OBTL) of the institute design and teach EXL power
skills courses, to shape the student’s future. All the below mentioned Experiential Engineering Education
(EXEED) courses are evaluated for one credit each.

o ExL — Essential of Innovation: This course creates platform where students experience a hands-on
approach to learning about engineering. It focuses on educating the students about diversified platforms
for learning the skills, career development, innovations, entrepreneurship etc. Based on the requirements
this course is offered in first or second semester.

o EXL — Prototype / Model Development: It covers the application of relevant technologies to create
interaction prototypes. Students learn about different kinds of prototyping activities involved in
designing low-fidelity and high-fidelity prototypes such as POC models, web pages and mobile
interfaces etc. This course introduces key concepts, processes and principles of industry driven digital
fabrication in a manufacturing environment. Students will undertake small-scale, team-based project
work to create fabricated objects that relate to a local industry, organisation or community need or
opportunity.

8.11 Project Work / FSI Project Work

This gives students a platform to experience a research driven career in engineering, while developing a
device / systems and publishing in reputed SCI / SCOPUS indexed journals and/or filing an Intellectual
Property (IPR-Patent/Copyright) to aid communities around the world.  Students should work
individually as per the guidelines issued by head of the department concerned. The benefits to students of
this mode of learning include increased engagement, fostering of critical thinking and greater
independence.

The topic should be so selected that the students are enabled to complete the work in the stipulated time
with the available resources in the respective laboratories. The scope of the work be handling part of the
consultancy work, maintenance of the existing equipment, development of new experiment setup or can be
a prelude to the main project with a specific outcome.

Project report will be evaluated for 100 marks in total. Assessment will be done for 100 marks out of
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which, the supervisor / guide will evaluate for 40 marks based on the work and presentation / execution of
the work. Subdivision for the remaining 60 marks is based on publication, report, presentation, execution
and viva-voce. Evaluation shall be done by a committee comprising the supervisor, Head of the
department, and an examiner nominated by the Principal.

8.12 Skill enhancement project

Students must submit the skill enhancement project report of the specified course which are included in
the course catalogue. If the student has failed to submit the report or not reached upto the mark, needs to
re-register the course in next semesters till completion.

8.13 Project work
The student’s project activity is spread over in VII semester and in VIII semesters. A student shall carry
out the project work under the supervision of a faculty member or in collaboration with an Industry,
R&D organization or another academic institution / University where sufficient facilities exist to carry
out the project work.

Project work (Phase - 1) starts in VIl semester as it takes a vital role in campus hiring process. Students
shall select project titles from their respective logins uploaded by the supervisors at the middle of the VI
semester. Two reviews are conducted by department review committee (DRC). Student must submit a
project report summarizing the work done up to design phase/prototype by the end of VII semester. The
semester end examination for project work (Phase-1) is evaluated based on the project report submitted
and a viva-voce exam for 60 marks by a committee comprising the head of the department, the project
supervisor and an external examiner nominated by the Principal.

Project Work (Phase - 11) starts in VIII semester, and it shall be evaluated for 100 marks out of which
40 marks towards continuous internal assessment and 60 marks for semester end examination. Two
reviews are to be conducted by DRC on the progress of the project for 40 marks. The semester end
examination shall be based on the final report submitted and a viva-voce exam for 60 marks by a
committee comprising the head of the department, the project supervisor and an external examiner
nominated by the Principal.

A minimum of 50% of maximum marks shall be obtained to earn the corresponding credits.

8.14 Full Semester Internship (FSI)

FSI is a full semester internship program carry 14 credits. The FSI shall be opted in VII semester or in
VIl semester. During the FSI, student has to spend one full semester in an identified industry / firm /
R&D organization or another academic institution/University where sufficient facilities exist to carry out
the project work.

Following are the evaluation guidelines:

Quizzes: 2 times

Quiz #1 - About the industry profile, weightage: 5%

Quiz #2 - Technical-project related, weightage: 5%

Seminars - 2 times (once in six weeks), weightage: 7.5% + 7.5%
Viva-voce: 2 times (once in six weeks), weightage: 7.5% + 7.5%
Project Report, weightage: 15%

Internship Diary, weightage: 5 %

Final Presentation, weightage: 40%

FSI shall be open to all the branches with a ceiling of maximum 10% distributed in both
semesters. The selection procedure is:

e Choice of the students.

e CGPA (> 7.5) upto IV semester having no credit arrears.

e Competency Mapping / Allotment.

It is recommended that the FSI Project work leads to a research publication in a reputed Journal /
Conference or the filing of patent / design with the patent office, or, the start-up initiative with a
sustainable and viable business model accepted by the incubation center of the institute together with the
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formal registration of the startup.

8.15 Field projects / Internship Academic attachment:

The Field Projects (FP) / Internships are mandatory for the students admitted from the academic year
2023 -24 onwards. It is spreaded over from Il semester to VI semester.

Field Project: Field project (FP) integrates theory and practice by providing students with an
opportunity to work on real-world challenges. It can be used to learn about the functioning and
manufacturing procedures of a factory. Besides this, student can also learn about the geographical factors
of the region for the specific products /equipment.

Internship is an integral part of the academic curriculum, it is a learning activity in which a student
fortifies and deepens his/her theoretical knowledge and skills attained in the classrooms by integrating
with practical activities. It offers the students an opportunity to gain hands-on industrial or
organizational exposure; to integrate the knowledge and skills acquired through the coursework; interact
with professionals and other interns; and to improve their presentation, writing, and communication
skills. Internship often acts as a gateway for final placement for many students.

Table 7: Possibility of availing opportunities during semester breaks.

S.No Schedule Duration Type
1 At the end of Il semester / Before commencement of 111 semester 2 Weeks Field Project
2 At the end of IV semester / Before commencement of V semester 2 Weeks Internship
3 Atthe end of VI semester / Before commencement of VII semester 2 Weeks Internship

Evaluation Methodology of Field Project / Internships:

The evaluation of the field project / field practicum / Internships will be done before commencement of
subsequent semester specified in Table: 7. The students have to submit a detailed report of field project /
field practicum / Internships through online portal and also carry hard copy of report with geo-tagged
photographs. The committee will evaluate by enclosing their comments like satisfactory or not
satisfactory. If students get not satisfactory results, reports need to be re-submit in the respective
department once again for evaluation.

8.16 Plagiarism index for Project report:

All project reports shall go through the plagiarism check and the plagiarism index has to be less than 20%.
Project reports with plagiarism more than 20% and less than 60% shall be asked for resubmission within a
stipulated period of six months. Project reports with plagiarism more than 60% shall be rejected.

9. ATTENDANCE REQUIREMENTS AND DETENTION POLICY

9.1 A student shall be eligible to appear for the semester end examinations, if the student acquires a
minimum of 75% of attendance in aggregate of all the courses (including attendance in mandatory
courses like Environmental Science, Constitution of India, and Gender Sensitization etc..) for that
semester. Two periods of attendance for each theory course shall be considered, if the student appears
for the mid-term examination of that course.

9.2 Shortage of attendance in aggregate upto 10% (65% and above, and below 75%) in each semester
may be condoned by the college academic committee on genuine and valid grounds, based on the
student’s representation with supporting evidence.

9.3 A stipulated fee shall be payable for condoning of shortage of attendance.

9.4 Shortage of attendance below 65% in aggregate shall in NO case be condoned.

9.5 Students whose shortage of attendance is not condoned in any semester are not eligible to take their
semester end examinations of that semester. They get detained and their registration for that semester
shall stand cancelled, including all academic credentials (internal marks etc.) of that semester. They
will not be promoted to the next semester. They may seek re-registration for all those courses
registered in that semester in which the student is detained, by seeking re-admission into that semester
as and when offered; if there are any program electives and / or open electives, the same may also be
re- registered if offered. However, if those electives are not offered in later semesters, then alternate
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electives may be chosen from the same set of elective courses offered under that category.

9.6 A student fulfilling the attendance requirement in the present semester shall not be eligible for
readmission into the same class.

9.7 A student detained in a semester due to shortage of attendance may be re-admitted in the same
semester in the next academic year for fulfillment of academic requirements. The academic
regulations under which a student has been re-admitted shall be applicable. Further, no grade
allotments or SGPA/ CGPA calculations will be done for the entire semester in which the student has
been detained.

9.8 A student detained due to lack of credits, shall be promoted to the next academic year only after
acquiring the required number of academic credits. The academic regulations under which the
student has been readmitted shall be applicable to him.

10. CONDUCT OF SEMESTER END EXAMINATIONS AND EVALUATION

10.1 Semester end examination shall be conducted by the Controller of Examinations (COE) by inviting
question papers from the external examiners.

10.2 COE shall invite 3 - 9 internal / external examiners to evaluate all the semester end examination
answer books on a prescribed date(s). Practical laboratory examinations are conducted involving
external examiners.

10.3 Examinations control office shall consolidate the marks awarded by examiner/s and award the
grades.

11. SCHEME FOR THE AWARD OF GRADE

11.1 A student shall be deemed to have satisfied the minimum academic requirements and earn the
credits for each theory course, if s/he secures,

a) Not less than 35% marks for each theory course in the semester end examination, and
b) A minimum of 40% marks for each theory course considering Continuous Internal Assessment
(CIA) and Semester End Examination (SEE).

11.2 A student shall be deemed to have satisfied the minimum academic requirements and earn the
credits for each Laboratory / Project work / FSI Project work, if s/he secures,

a) Not less than 40% marks for each Laboratory / Project work / FSI project work course in the
semester end examination,

b) A minimum of 40% marks for each Laboratory / Project work / FSI project work course
considering both internal and semester end examination.

11.3 If a candidate fails to secure a pass in a particular course, it is mandatory that s/he shall register and

reappear for the examination in that course during the next semester when examination is
conducted in that course. It is mandatory that s/he should continue to register and reappear
for the examination till s/he secures a pass.

11.4 A student shall be declared successful or ‘passed’ in a semester, if he secures a Grade Point > 5 (‘C’
grade or above) in every course in that semester (i.e. when the student gets an SGPA >5.0 at the end
of that particular semester); and he shall be declared successful or ‘passed’ in the entire under
graduate programme, only when gets a CGPA =5.0 for the award of the degree as required.

12. LETTER GRADES AND GRADE POINTS

12.1 Performances of students in each course are expressed in terms of marks as well as in Letter
Grades based on absolute grading system. The UGC recommends a 10-point grading system with
the following letter grades as given in the Table 8.
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Table-8: Grade Points Scale (Absolute Grading)

% of Marks Secured in a Course Letter Grade Grade Point
(Class Intervals)
Greater than or equal to 90% O (Outstanding) 10
80 and less than 90% A+ (Excellent) 9
70 and less than 80% A (Very Good) 8
60 and less than 70% B+ (Good) 7
50 and less than 60% B (Average) 6
40 and less than 50% C (Pass) 5
Below 40% F (Fail) 0
Absent AB (Absent) 0

12.2 A student is deemed to have passed and acquired to correspondent credits in particular course if s/he
obtains any one of the following grades: “O”, “A+”, “A”, “B+”, “B”, “C”.

12.3 A student obtaining Grade F shall be considered Failed and will be required to reappear in the
examination.

12.4 For non credit courses, ‘PP’ or “NP” is indicated instead of the letter grade and this will not be
counted for the computation of SGPA / CGPA.

12.5 At the end of each semester, the institute issues grade sheet indicating the SGPA and CGPA of the
student. However, grade sheet will not be issued to the student if s/he has any outstanding dues.

Table 09: Percentage Equivalence of Grade Points (for a 10 — Point Scale)

Grade Point Percentage of Marks / Class

5.5 50

6.0 55

6.5 60

7.0 65

7.5 70

8.0 75
Note:
(1) The following Formula for Conversion of CGPA to percentage of marks to be used only after a
student has successfully completed the program:

Percentage of Marks = (CGPA —0.5) x 10
(2) Class designation:

>75% (First Class with Distinction),

> 60% and <75 % (First Class),

<60 % and >50% (Second Class),

>40% and <50% (Pass Class).

(3) The SGPA will be computed and printed on the Memorandum of Grades only if the candidate passes
in all the courses offered and gets minimum C grade in all the courses.

(4) CGPA is calculated only when the candidate passes in all the courses offered in all the semesters.

13. COMPUTATION OF SGPA AND CGPA

The UGC recommends to compute the Semester Grade Point Average (SGPA) and Cumulative Grade
Point Average (CGPA). The credit points earned by a student are used for calculating the Semester Grade
Point Average (SGPA) and the Cumulative Grade Point Average (CGPA), both of which are important
performance indices of the student. SGPA is equal to the sum of all the total points earned by the student
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in a given semester divided by the number of credits registered by the student in that semester. CGPA
gives the sum of all the total points earned in all the previous semesters and the current semester divided
by the number of credits registered in all these semesters. Thus,

SGPA=3(C,G))/>.C,
i=1 i=1

Where, C; is the number of credits of the i course and G; s the grade point scored by the student in the i"
course and n represent the number of courses in which a student is registered in the concerned semester.

CGPA =i(cj sj)/icj
Jj=1 j=1

Where, S; is the SGPA of the " semester and C; is the total number of credits upto the semester and m
represent the number of semesters completed in which a student registered upto the semester.

The SGPA and CGPA shall be rounded off to 2 decimal points and reported in the transcripts.

14.0 ILLUSTRATION OF COMPUTATION OF SGPA AND CGPA

14.1 lllustration for SGPA

Course Name Course Credits Grade letter Grade point (Ccr:gggi; Iz;O:?ut:Ie)
Course 1 4 A 8 4x8=32
Course 2 4 @) 10 4x10=40
Course 3 4 Cc 5 4x5=20
Course 4 3 B 6 3x6=18
Course 5 3 A+ 9 3x9=27
Course 6 3 Cc 5 3x5=15

21 152

Thus, SGPA =152 /21=7.24

14.2 Mlustration for calculation of CGPA upto 3" semester

Semester Course Title gﬁg?{;g Graclj_eetst:gu red G?g;ge;g?:td('g%) Credit Points (CP)
| Course 1 3 A 8 24
| Course 2 3 0] 10 30
| Course 3 3 B 6 18
| Course 4 4 A 8 32
| Course 5 3 A+ 9 27
| Course 6 4 C 5 20
| Course 7 4 B 6 24
| Course 8 4 A 8 32
1 Course 9 3 C 5 15
| Course 10 3 0] 10 30
| Course 11 3 B+ 7 21
| Course 12 4 B 6 24
| Course 13 4 A 8 32
| Course 14 3 0] 10 30
1l Course 15 2 A 8 16
1l Course 16 1 C 5 5
1l Course 17 4 0] 10 40
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Il Course 18 3 B+ 7 21
1] Course 19 4 B 6 24
1l Course 20 4 A 8 32
1l Course 21 3 B+ 7 21

Total Credits 69 Total Credits 518

Thus, CGPA =518/ 69=7.51

e The calculation process of CGPA illustrated above will be followed for each subsequent semester until
8" semester. The CGPA obtained at the end of 8™ semester will become the final CGPA secured for
entire B.Tech. program.

e For merit ranking or comparison purposes or any other listing, only the rounded off” values of the
CGPAs will be used.

e SGPA and CGPA of a semester will be mentioned in the semester Memorandum of Grades if all
courses of that semester are passed in first attempt, otherwise the SGPA and CGPA shall be
mentioned only on the Memorandum of Grades in which sitting s/he passed his last exam in that
semester. However, mandatory courses will not be taken into consideration.

15. REVIEW OF SEE THEORY ANSWER BOOKS

If the examinee is not satisfied with the marks awarded, s/he may apply for revaluation of answer book in
prescribed format online within three (3) working days from the date of declaration of result of the
examination or issue of the statement of marks, whichever is earlier. The revaluation facility shall be
for theory papers only. The revaluation of answer book shall not be permitted in respect of the marks
awarded to the scripts of practical examination / project work (including theory part) and in viva voce /
oral / comprehensive examinations.

The re-evaluation will be done by a second independent examiner. The result after re-evaluation
shall be as follows:

1. The revaluation marks are considered only if the difference between the original award and award on
reevaluation is more than equal to 15% of 60 marks (09 marks).

2. If the difference between the original award and the award on reevaluation is more than 20% (12
marks), a third evaluator is to be appointed and the average of two nearest awards (in the range of
15%) shall be considered.

16. PROMOTION POLICIES

The following academic requirements have to be satisfied in addition to the attendance requirements
mentioned in item no. 9.

16.1 For students admitted into B.Tech (Regular) program

16.1.1 A student will not be promoted from Il semester to Il semester unless s/he fulfills the
academic requirement of securing 50% of the total credits (rounded to the next lowest integer)
from | and 1l semester examinations, whether the candidate takes the examination(s) or not.

16.1.2 A student will not be promoted from IV semester to V semester unless s/he fulfills the academic
requirement of securing 60% of the total credits (rounded to the next lowest integer) upto 1l
semester or 60% of the total credits (rounded to the next lowest integer) up to IV semester, from
all the examinations, whether the candidate takes the examination(s) or not.

16.1.3 A student shall be promoted from VI semester to VII semester only if s/he fulfills the academic
requirements of securing 60% of the total credits (rounded to the next lowest integer) up to V
semester or 60% of the total credits (rounded to the next lowest integer) up to VI semester from

all the examinations, whether the candidate takes the examination(s) or not.

16.1.4 A student shall register for all the 160 credits and earn all the 160 credits. Marks obtained in all
the 160 credits shall be considered for the award of the Grade.
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16.2

16.2.

16.2.

16.2.

For students admitted into B.Tech (Lateral entry students)

1 A student will not be promoted from IV semester to V semester unless s/he fulfills the academic
requirement of securing 60% of the total credits (rounded to the next lowest integer) up to IV
semester, from all the examinations, whether the candidate takes the examination(s) or not.

2 A student shall be promoted from VI semester to VII semester only if s/he fulfills the academic
requirements of securing 60% of the total credits (rounded to the next lowest integer) up to V
semester or 60% of the total credits (rounded to the next lowest integer) up to VI semester from
all the examinations, whether the candidate takes the examination(s) or not.

3 A student shall register for all the 120 credits and earn all the 120 credits. Marks obtained in all
the 120 credits shall be considered for the award of the Grade.

17. GRADUATION REQUIREMENTS
The following academic requirements shall be met for the award of the B.Tech degree.

17.1

17.2

17.3

Student shall register and acquire minimum attendance in all courses and secure 160 credits
(with minimum CGPA of 5.0), for regular program and 120 credits (with minimum CGPA of
5.0), for lateral entry program. There is NO exemption of credits in any case.

A student of a regular program, who fails to earn 160 credits within eight consecutive academic
years from the year of his/her admission with a minimum CGPA of 5.0, shall forfeit his/her
degree and his/her admission stands cancelled.

A student of a lateral entry program who fails to earn 120 credits within six consecutive
academic years from the year of his/her admission with a minimum CGPA of 5.0, shall forfeit
his/her degree and his/her admission stands cancelled.

18. AWARD OF DEGREE

18.1 Classification of degree will be as follows:
CGPA >7.0 and CGPA = 6.0 and CGPA >5.0 and
CGPA >8.0 <8.0 <70 <6.0 CGPA <50
F'rSF C;Iassf with First Class Second Class Pass Class Fail
Distinction
18.2 A student with final CGPA (at the end of the under graduate programme) >8.0, and fulfilling the

18.3

18.4

185

18.6

18.7

following conditions - shall be placed in ‘first class with distinction’. However,

a. Should have passed all the courses in ‘first appearance’ within the first 4 academic years (or
8 sequential semesters) from the date of commencement of first semester.

b. Should have secured a CGPA >8.0, at the end of each of the 8 sequential semesters, starting
from first semester onwards.

c. Should not have been detained or prevented from writing the semester end examinations in
any semester due to shortage of attendance or any other reason.

d. A student not fulfilling any of the above conditions with final CGPA >8.0 shall be placed in
“first class’.

Students with final CGPA (at the end of the B.Tech program) >7.0 but <8.0 shall be placed in

“first class’.

Students with final CGPA (at the end of the B.Tech program) >6.0 but <7.0, shall be placed in

‘second class’.

All other students who qualify for the award of the degree (as per item 18), with final CGPA (at

the end of the B.Tech program) >5.0 but <6.0, shall be placed in ‘pass class’.

A student with final CGPA (at the end of the B.Tech program) <5.0 will not be eligible for the

award of the degree.

Students fulfilling the conditions listed under item 18.2 alone will be eligible for award of ‘Gold
Medal’.

All the candidates who register for the semester end examination will be issued a memorandum of grades
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sheet by the institute. Apart from the semester wise memorandum of grades sheet, the institute will issue
the provisional certificate and consolidated grades memorandum course to the fulfillment of all the
academic requirements.

19. B.TECH WITH HONOURS OR MINOR IN ENGINEERING

Students acquiring 160 credits are eligible to get B.Tech degree in Engineering. A student will be eligible
to get B.Tech degree with Honours or Minor in Engineering, if s’lhe completes an additional 20/18
credits (3/4 credits per course). These could be acquired through MOOCs from SWAYAM / NPTEL
only. The list for MOOCs will be a dynamic one, as new courses are added from time to time. Few
essential skill sets required for employability are also identified year wise. Students interested in doing
MOOC courses shall register the course title at their department office at the start of the semester against
the courses that are announced by the department. Any expense incurred for the MOOC course / summer
program should be met by the students.

Students having no credit arrears and a CGPA of 7.5 or above at the end of the fourth semester are
eligible to register for B.Tech (Honours / Minor). After registering for the B.Tech (Honours / Minor)
program, if a student fails in any course, s/he will not be eligible for B.Tech (Honours / Minar).

Every department should develop and submit a Honours / Minor — courses list of 5 - 6 theory courses,
laboratory and project work.

Honours Certificate for Vertical in hiss/her OWN Branch for Research orientation; Minor in any
other branch for Improving Employability.

Honours will be reflected in the degree certificate as “B.Tech (Honours) in XYZ Engineering”. Similarly,
Minor as “B.Tech in XYZ Engineering with Minor in ABC”.

19.1. B.Tech with Honours
The key objectives of offering B. Tech. with Honors program are:

e To expand the domain knowledge of the students laterally and vertically.

e To increase the employability of undergraduate students with expanded knowledge in one of the core
engineering disciplines.

o To provide an opportunity to students to pursue their higher studies in wider range of specializations.

Academic Regulations for B. Tech. Honours degree

1. The weekly instruction hours, internal and external evaluation and award of grades are on par with
regular 4-Years B. Tech. program.

2. For B. Tech with Honors program, a student needs to earn additional 20 credits (over and above the
required 160 credits for B. Tech degree). All these 20 credits required to be attained for B.Tech
Honors degree credits are distributed from V semester to VII semester.

3. After registering for the Honors program, if a student is unable to pass all courses in first attempt
and earn the required 20 credits, he/she shall not be awarded Honours degree. However, if the
student earns all the required 160 credits of B. Tech., he/she will be awarded only B. Tech degree in
the concerned branch.

4. There is no transfer of credits from courses of Honors program to regular B. Tech. degree course &
vice versa.

5. These 20 credits are to be earned from the additional courses offered by the host department in the
institute or from closely related departments in the institute as well as from the MOOCS platform
(NPTEL only).

6. The choice to opt/take the Honors program is purely on the choice of the students.

7. The student shall be given a choice of withdrawing all the courses registered and/or the credits
earned for Honours program at any time; and in that case the student will be awarded only B.Tech.
degree in the concerned branch on earning the required credits of 160.

8. The students of every branch can choose Honours program in their respective branches if they are
eligible for the Honors program. A student who chooses an Honors program is not eligible to
choose a Minor program and vice-versa.
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9. A student can graduate with Honors if he/she fulfils the requirements for his/her regular B.Tech.

program as well as fulfills the requirements for Honours program.

10. The institute shall maintain a record of students registered and pursuing their Honors programs

branch-wise.

11. The department shall prepare the time-tables for each Honors program offered at their respective

departments without any overlap/clash with other courses of study in the respective semesters.

Eligibility conditions of the students for the B.Tech Honors degree

a)
b)
c)
d)

f)

A student can opt for B.Tech. degree with Honors, if she/he passed all courses in first attempt in all
the semesters till the results announced and maintaining 7.5 or more CGPA.

If a student fails in any registered course of either B.Tech or Honours in any semester of four years
program, he/she will not be eligible for obtaining Honors degree. He will be eligible for only

Prior approval of mentor and Head of the Department for the enrolment into Honors program, before
commencement of VV Semester, is mandatory.

If more than 30% of the students in a branch fulfill the eligibility criteria (as stated above), the
number of students given eligibility should be limited to 30%. The criteria to be followed for choosing
30% candidates in a branch may be the CGPA secured by the students till 111 semester.

Successful completion of 20 credits earmarked for Honours program with at least 7.5 CGPA along
with successful completion of 160 credits earmarked for regular B. Tech. Program with at least 7.5
CGPA and passing all courses in first attempt gives the eligibility for the award of B.Tech (Honors)
degree.

For CGPA calculation of B.Tech. course, the 20 credits of Honours program will not be considered.

Following are the details of such Honors which include some of the most interesting areas in the
profession today:

S. No | Department Honors scheme

1 Aeronautical Engineering Aerospace Engineering / Space Science etc.

Big data and Analytics / Cyber Physical Systems, Information
2 Computer Science and Engineering / | Security / Cognitive Science / Artificial Intelligence/ Machine

Information Technology Learning / Data Science / Internet of Things (1oT) / Cyber
Security etc.
3 Electronics and Communication Digital Communication / Signal Processing / Communication
Engineering Networks / VLS| Design / Embedded Systems etc.
4 Electrical and Electronics Renewable Energy systems / Energy and Sustainability / 10T
Engineering Applications in Green Energy Systems etc.

Industrial Automation and Robotics / Manufacturing Sciences

S Mechanical Engineering and Computation Techniques etc.

6 Civil Engineering Structural Engineering / Environmental Engineering etc.

19.2 B.Tech with Minor in Engineering

The key objectives of offering B.Tech with Minor program are:

To expand the domain knowledge of the students in one of the other branches of engineering.

To increase the employability of undergraduate students keeping in view of better opportunity in
interdisciplinary areas of engineering & technology.

To provide an opportunity to students to pursue their higher studies in the inter-disciplinary areas in
addition to their own branch of study.

To offer the knowledge in the areas which are identified as emerging technologies/thrust areas of
Engineering.
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Advantages of Minor in Engineering

The minors mentioned above are having lots of advantages and a few are listed below:

e To enable students to pursue allied academic interest in contemporary areas.
e To provide an academic mechanism for fulfilling multidisciplinary demands of industries.

e To provide effective yet flexible options for students to achieve basic to intermediate level
competence in the Minor area.

o Provides an opportunity to students to become entrepreneurs and leaders by taking
business/management minor.

e Combination in the diverse fields of engineering e.g., CSE (Major) + Electronics (Minor)
combination increases placement prospects in chip designing companies.

e Provides an opportunity for applicants to pursue higher studies in an inter-disciplinary field of study.
e To increase the overall scope of the undergraduate degrees.

Academic Regulations for B.Tech Degree with Minor programs

1.

10.

11.

The weekly instruction hours, internal & external evaluation and award of grades are on par with
regular 4-Years B. Tech. program.

For B. Tech. with Minor, a student needs to earn additional 18 credits (over and above the required
160 credits for B. Tech degree). The courses are offered from V semester to VII semester only, to
obtain minor degree studens required to obtain 18 credits.

After registering for the Minor program, if a student is unable to earn all the required 18 credits in a
specified duration (twice the duration of the course), he/she shall not be awarded Minor degree.
However, if the student earns all the required 160 credits of B.Tech, he/she will be awarded only
B. Tech degree in the concerned branch.

There is no transfer of credits from Minor program courses to regular B. Tech. degree course &
vice versa.

These 18 credits are to be earned from the additional courses offered by the host department in the
institute as well as from the MOOQOCs platform.

For the course selected under MOOCs platform (NPTEL) following guidelines may be followed:

a) Prior to registration of MOOCs courses, formal approval of the courses, by the institute is
essential, before the issue of approval considers the parameters like the institute / agency
which is offering the course, syllabus, credits, duration of the program and mode of evaluation
etc.

b) Minimum credits for MOOCs course must be equal to or more than the credits specified in the
Minor course structure provided by the institute.

C) Only Pass-grade / marks or above shall be considered for inclusion of grades in minor grade
memo.

d) Any expenses incurred for the MOOCS courses are to be met by the students only.
The choice to opt / take a Minor program is purely on the choice of the students.
The student shall be given a choice of withdrawing all the courses registered and / or the credits

earned for Minor program at any time; and in that case the student will be awarded only B. Tech.
degree in the concerned branch on earning the required credits of 160.

The student can choose only one Minor program along with his / her basic engineering degree. A
student who chooses an Honors program is not eligible to choose a Minor program and vice-
versa.

The institute shall maintain a record of students registered and pursuing their Minor programs,
minor program-wise and parent branch-wise.

The institute / department shall prepare the time-tables for each Minor course offered at their
respective institutes without any overlap/clash with other courses of study in the respective
semesters.
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Eligibility conditions for the student to register for Minor course

a) A student can opt for B.Tech. degree with Minor program if she/he has no active backlogs till 111
semester at the time of entering into Il year | semester.

b) Prior approval of mentor and Head of the Department for the enrolment into Minor program,
before commencement of 111 year | Semester (V Semester), is mandatory.

c) If more than 50% of the students in a branch fulfill the eligibility criteria (as stated above), the
number of students given eligibility should be limited to 50%.

20.0 TEMPORARY BREAK OF STUDY FROM THE PROGRAM

20.1 A candidate is normally not permitted to take a break from the study. However, if a candidate
intends to temporarily discontinue the program in the middle for valid reasons (such as accident or
hospitalization due to prolonged ill health) and to rejoin the program in a later respective semester,
s/he shall seek the approval from the Principal in advance. Such application shall be submitted
before the last date for payment of examination fee of the semester and forwarded through the
Head of the Department stating the reasons for such withdrawal together with supporting
documents and endorsement of his / her parent / guardian.

20.2 The institute shall examine such an application and if it finds the case to be genuine, it may permit
the student to temporarily withdraw from the program. Such permission is accorded only to those
who do not have any outstanding dues / demand at the College / University level including tuition
fees, any other fees, library materials etc.

20.3 The candidate has to rejoin the program after the break from the commencement of the respective
semester as and when it is offered.

20.4 The total period for completion of the program reckoned from the commencement of the semester
to which the candidate was first admitted shall not exceed the maximum period specified in clause
17. The maximum period includes the break period.

20.5 If any candidate is detained for any reason, the period of detention shall not be considered as
‘Break of Study’.

21. TERMINATION FROM THE PROGRAM
The admission of a student to the program may be terminated and the student is asked to leave the
institute in the following circumstances:

a. The student fails to satisfy the requirements of the program within the maximum period stipulated
for that program.

b. A student shall not be permitted to study any semester more than three times during the entire
program of study.

c. The student fails to satisfy the norms of discipline specified by the institute from time to time.

22. WITH-HOLDING OF RESULTS
If the candidate has not paid any dues to the institute / if any case of indiscipline / malpractice is pending
against him, the results and the degree of the candidate will be withheld.

23. GRADUATION DAY

The institute shall have its own annual Graduation Day for the award of degrees to the students
completing the prescribed academic requirements in each case, in consultation with the University and by
following the provisions in the Statute. The college shall institute prizes and medals to meritorious
students and award them annually at the Graduation Day. This will greatly encourage the students to
strive for excellence in their academic work.

24. DISCIPLINE

Every student is required to observe discipline and decorum both inside and outside the institute and are

expected not to indulge in any activity which will tend to bring down the honour of the institute. If a

student indulges in malpractice in any of the theory / practical examination, continuous assessment

examinations, he/she shall be liable for punitive action as prescribed by the institute from time to time.
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25. GRIEVANCE REDRESSAL COMMITTEE

The institute shall form a Grievance Redressal Committee for each course in each department with the
Course Teacher and the HOD as the members. The committee shall solve all grievances related to the
course under consideration.

26. TRANSITORY REGULATIONS

A candidate, who is detained or has discontinued a semester, on readmission shall be required to do all
the courses in the curriculum prescribed for the batch of students in which the student joins subsequently.
However, exemption will be given to those candidates who have already passed such courses in the
earlier semester(s) he was originally admitted into and substitute courses were offered in place of them as
decided by the Board of Studies. However, the decision of the Board of Studies will be final.

a)

b)

Transfer candidates (from non-autonomous college affiliated to INTUH):

A student who is following JNTUH curriculum, transferred from other college to this institute in
third semester or subsequent semesters shall join with the autonomous batch in the appropriate
semester. Such candidates shall be required to pass in all the courses in the program prescribed by
the Board of Studies concerned for that batch of students from that semester onwards to be eligible
for the award of degree. However, exemption will be given in the courses of the semester(s) of the
batch which he had passed earlier and substitute courses are offered in their place as decided by
the Board of Studies. The student has to clear all his backlog courses up to previous semester by
appearing for the supplementary examinations conducted by JNTUH for the award of degree. The
total number of credits to be secured for the award of the degree will be the sum of the credits up
to the previous semester under INTUH regulations and the credits prescribed for the semester in
which a candidate joined after transfer and subsequent semesters under the autonomous status. The
class will be awarded based on the academic performance of a student in the autonomous pattern.

Transfer candidates (from an autonomous college affiliated to INTUH):

A student who has secured the required credits up to previous semester as per the regulations of
other autonomous institutions shall also be permitted to be transferred to this institute. A student
who is transferred from the other autonomous colleges to this institute in third semester or
subsequent semesters shall join with the autonomous batch in the appropriate semester. Such
candidates shall be required to pass in all the courses in the program prescribed by the Board of
Studies concerned for that batch of students from that semester onwards to be eligible for the
award of degree. However, exemption will be given in the courses of the semester(s) of the batch
which he had passed earlier and substitute courses are offered in their place as decided by the
Board of Studies. The total number of credits to be secured for the award of the degree will be the
sum of the credits up to previous semester as per the regulations of the college from which he is
transferred and the credits prescribed for the semester in which a candidate joined after transfer
and subsequent semesters under the autonomous status. The class will be awarded based on the
academic performance of a student in the autonomous pattern.

Readmission from R18 / UG20 to BT23 regulations

A student took admission in BT23 Regulations, detained due to lack of required number of credits
or shortage of attendance at the end of any semester is permitted to take re-admission at
appropriate level under any regulations prevailing in the institute course to the following rules and
regulations.

1. Student shall pass all the courses in the earlier scheme of regulations. However, in case of
having backlog courses, they shall be cleared by appearing for supplementary examinations
conducted under earlier regulations from time to time.

2. After readmission, the student is required to study the courses as prescribed in the new
regulations for the re-admitted program at that level and thereafter.

3. If the student has already passed any course(s) of readmitted program in the earlier regulation
/ semester of study, such courses are exempted.
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4. The courses that are not done in the earlier regulations / semester as compared need to be
cleared after readmission by appearing for the examinations conducted time to time under the
new regulations.

5. In general, after transition, course composition and number of credits / semester shall be
balanced between old and new regulations on case to case basis.

6. In case, the students who do not have option of acquiring required credits with the existing
courses offered as per the new curriculum under autonomy, credit balance can be achieved by
clearing the additional courses offered. The additional courses that are offered can be of
theory or laboratory courses.

27. REVISION OF REGULATIONS AND CURRICULUM

The Institute from time to time may revise, amend or change the regulations, scheme of examinations
and syllabi if found necessary and on approval by the Academic Council and the Governing Body shall
be binding on the students, faculty, staff, all authorities of the Institute and others concerned.
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FREQUENTLY ASKED QUESTIONS AND ANSWERS ABOUT AUTONOMY

1.

10

Who grants Autonomy? UGC, Govt., AICTE or University

In case of Colleges affiliated to a university and where statutes for grant of autonomy are ready, it is
the respective University that finally grants autonomy but only after concurrence from the respective
state Government as well as UGC. The State Government has its own powers to grant autonomy
directly to Govt. and Govt. aided Colleges.

Shall IARE award its own Degrees?
No. Degree will be awarded by Jawaharlal Nehru Technological University, Hyderabad with a
mention of the name IARE on the Degree Certificate.

What is the difference between a Deemed University and an Autonomy College?

A Deemed University is fully autonomous to the extent of awarding its own Degree. A Deemed
University is usually a Non-Affiliating version of a University and has similar responsibilities like
any University. An Autonomous College enjoys Academic Autonomy alone. The University to
which an autonomous college is affiliated will have checks on the performance of the autonomous
college.

How will the Foreign Universities or other stake — holders know that we are an Autonomous
College?

Autonomous status, once declared, shall be accepted by all the stake holders. The Govt. of Telangana
mentions autonomous status during the First Year admission procedure. Foreign Universities and
Indian Industries will know our status through our website.

What is the change of Status for Students and Teachers if we become Autonomous?

An autonomous college carries a prestigious image. Autonomy is actually earned out of our
continued past efforts on academic performances, our capability of self- governance and the kind of
guality education we offer.

Who will check whether the academic standard is maintained / improved after Autonomy? How
will it be checked?

There is a built in mechanism in the autonomous working for this purpose. An Internal Committee
called Academic Program Evaluation Committee, which will keep a watch on the academics and
keep its reports and recommendations every year. In addition the highest academic council also
supervises the academic matters. The standards of our question papers, the regularity of academic
calendar, attendance of students, speed and transparency of result declaration and such other
parameters are involved in this process.

Will the students of IARE as an Autonomous College qualify for University Medals and Prizes
for academic excellence?

No. IARE has instituted its own awards, medals, etc. for the academic performance of the students.
However for all other events like sports, cultural on co-curricular organized by the University the
students shall qualify.

Can IARE have its own Convocation?
No. Since the University awards the degree the convocation will be that of the University, but there
will be Graduation Day at IARE.

Can IARE give a provisional degree certificate?

Since the examinations are conducted by IARE and the results are also declared by IARE, the college
sends a list of successful candidates with their final Grades and Grade Point Averages including
CGPA to the affiliating university. Therefore with the prior permission of the university the institute
will be entitled to give the provisional certificate.

Will Academic Autonomy make a positive impact on the Placements or Employability?
Certainly. The number of students qualifying for placement interviews is expected to improve, due to
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rigorous and repetitive classroom teaching and continuous assessment. Also the autonomous status is
more responsive to the needs of the industry. As a result therefore, there will be a lot of scope for
industry oriented skill development built-in into the system. The graduates from an autonomous
college will therefore represent better employability.

What is the proportion of Internal and External Assessment as an Autonomous College?
Presently, it is 60% external and 40% internal. As the autonomy matures the internal assessment
component shall be increased at the cost of external assessment.

Is it possible to have complete Internal Assessment for Theory or Practicals?
Yes indeed. We define our own system. We have the freedom to keep the proportion of external and
internal assessment component to choose.

Why Credit based Grade System?
The credit based grade system is an accepted standard of academic performance the world over in all
Universities. The acceptability of our graduates in the world market shall improve.

What exactly is a Credit based Grade System?

The credit based grade system defines a much better statistical way of judging the academic
performance. One Lecture Hour per week of Teaching Learning process is assigned One Credit. One
hour of laboratory work is assigned half credit. Letter Grades like A, B,C,D, etc. are assigned for a
Range of Marks. (e.g. 91% and above is A+, 80 to 90 % could be A etc.) in Absolute Grading
System while grades are awarded by statistical analysis in relative grading system. We thus dispense
with sharp numerical boundaries. Secondly, the grades are associated with defined Grade Points in
the scale of 1 to 10. Weighted Average of Grade Points is also defined Grade Points are weighted by
Credits and averaged over total credits in a Semester. This process is repeated for all Semesters and a
CGPA defines the Final Academic Performance

What are the norms for the number of Credits per Semester and total number of Credits for
UG/PG program?

These norms are usually defined by UGC or AICTE. Usually around 25 Credits per semester is the
accepted norm.

What is a Semester Grade Point Average (SGPA)?

The performance of a student in a semester is indicated by a number called SGPA. The SGPA is the
weighted average of the grade points obtained in all the courses registered by the student during the
semester.

n

SGPA=Zn:(Ci G,)/>.C

i=1

Where, C; is the number of credits of the i course and G; is the grade point scored by the student in
the i course and i represent the number of courses in which a student registered in the concerned
semester. SGPA is rounded to two decimal places.

What is a Cumulative Grade Point Average (CGPA)?

An up-to-date assessment of overall performance of a student from the time of his first registration is

obtained by calculating a number called CGPA, which is weighted average of the grade points
obtained in all the courses

m m registered by the students
CGPA = Z(Cj Sj)/Z Cj since he entered the Institute.
j=1 Jj=1

Where, S; is the SGPA of the " semester and C; is the total number of credits upto the semester and
m represent the number of semesters completed in which a student registered upto the semester.
CGPA is rounded to two decimal places.
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Is there any Software available for calculating Grade point averages and converting the
same into Grades?
Yes, The institute has its own MIS software for calculation of SGPA, CGPA, etc.

Will the teacher be required to do the job of calculating SGPAs etc. and convert the same into
Grades?

No. The teacher has to give marks obtained out of whatever maximum marks as it is. Rest is all done
by the computer.

Will there be any Revaluation or Re-Examination System?

No. There will double valuation of answer scripts. There will be a makeup Examination after a
reasonable preparation time after the End Semester Examination for specific cases mentioned in the
Rules and Regulations. In addition to this, there shall be a ‘summer term’ (compressed term)
followed by the End Semester Exam, to save the precious time of students.

How fast Syllabi can be and should be changed?
Autonomy allows us the freedom to change the syllabi as often as we need.

Will the Degree be awarded on the basis of only final year performance?
No. The CGPA will reflect the average performance of all the semester taken together.

What are Statutory Academic Bodies?

Governing Body, Academic Council, Examination Committee and Board of Studies are the different
statutory bodies. The participation of external members in everybody is compulsory. The institute
has nominated professors from 1T, NIT, University (the officers of the rank of Pro-vice Chancellor,
Deans and Controller of Examinations) and also the reputed industrialist and industry experts on
these bodies.

Who takes Decisions on Academic matters?

The Governing Body of institute is the top academic body and is responsible for all the academic
decisions. Many decisions are also taken at the lower level like Boards of Studies. Decisions taken at
the Boared of Studies level are to be ratified at the Academic Council and Governing Body.

What is the role of Examination committee?

The Examinations Committee is responsible for the smooth conduct of internal, End Semester and
make up Examinations. All matters involving the conduct of examinations spot valuations,
tabulations preparation of Grade Sheet etc fall within the duties of the Examination Committee.

Is there any mechanism for Grievance Redressal?
The institute has grievance redressal committee, headed by Dean - Student affairs and Dean - IQAC.

How many attempts are permitted for obtaining a Degree?
All such matters are defined in Rules & Regulation.

Who declares the result?

The result declaration process is also defined. After tabulation work wherein the SGPA, CGPA and
final Grades are ready, the entire result is reviewed by the Moderation Committee. Any unusual
deviations or gross level discrepancies are deliberated and removed. The entire result is discussed in
the Examinations and Result Committee for its approval. The result is then declared on the institute
notice boards as well put on the web site and Students Corner. It is eventually sent to the University.

Who will keep the Student Academic Records, University or IARE?

It is the responsibility of the Examination Control Office of the institute to keep and preserve all the
records.
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30 What is our relationship with the INT University?
We remain an affiliated college of the JNT University. The University has the right to nominate its
members on the academic bodies of the college.

31 Shall we require University approval if we want to start any New Courses?
Yes, It is expected that approvals or such other matters from an autonomous college will receive
priority.

32 Shall we get autonomy for PG and Doctoral Programs also?
Yes, presently our PG programs also enjoying autonomous status.
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MALPRACTICE RULES
DISCIPLINARY ACTION FOR / IMPROPER CONDUCT IN EXAMINATIONS

S. No

Nature of Malpractices / Improper conduct

If the candidate:

Punishment

1.(a)

Possesses or keeps accessible in examination
hall, any paper, note book, programmable
calculator, cell phone, pager, palm computer or
any other form of material concerned with or
related to the course of the examination (theory
or practical) in which he is appearing but has
not made use of (material shall include any
marks on the body of the candidate which can
be used as an aid in the course of the
examination)

Expulsion from the examination hall and
cancellation of the performance in that course
only.

(b)

Gives assistance or guidance or receives it from
any other candidate orally or by any other body
language methods or communicates through
cell phones with any candidate or persons in or
outside the exam hall in respect of any matter.

Expulsion from the examination hall and
cancellation of the performance in that course
only of all the candidates involved. In case of
an outsider, he will be handed over to the
police and a case is registered against him.

Has copied in the examination hall from any
paper, book, programmable calculators, palm
computers or any other form of material
relevant to the course of the examination
(theory or practical) in which the candidate is
appearing.

Expulsion from the examination hall and
cancellation of the performance in that course
and all other courses the candidate has already
appeared including practical examinations and
project work and shall not be permitted to
appear for the remaining examinations of the
courses of that Semester/year.

The Hall Ticket of the candidate is to be
cancelled and sent to the Controller of
Examinations.

Impersonates any other candidate in connection
with the examination.

The candidate who has impersonated shall be
expelled from examination hall. The
candidate is also debarred and forfeits the seat.
The performance of the original candidate,
who has been impersonated, shall be cancelled
in all the courses of the examination
(including practicals and project work) already
appeared and shall not be allowed to appear
for examinations of the remaining courses of
that semester/year. The candidate is also
debarred for two consecutive semesters from
class work and all semester end examinations.
The continuation of the course by the
candidate is course to the academic
regulations in connection with forfeiture of
seat. If the imposter is an outsider, he will be
handed over to the police and a case is
registered against him.

Smuggles in the Answer book or additional
sheet or takes out or arranges to send out the
guestion paper during the examination or
answer book or additional sheet, during or after
the examination.

Expulsion from the examination hall and
cancellation of performance in that course and
all the other courses the candidate has already
appeared including practical examinations and
project work and shall not be permitted for the
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remaining examinations of the courses of that
semester/year. The candidate is also debarred
for two consecutive semesters from class work
and all semester end examinations. The
continuation of the course by the candidate is
course to the academic regulations in
connection with forfeiture of seat.

Uses objectionable, abusive or offensive
language in the answer paper or in letters to the
examiners or writes to the examiner requesting
him to award pass marks.

Cancellation of the performance in that
course.

Refuses to obey the orders of the Controller of
Examinations  /Additional  Controller  of
Examinations/any  officer on duty or
misbehaves or creates disturbance of any kind
in and around the examination hall or organizes
a walk out or instigates others to walk out, or
threatens the COE or any person on duty in or
outside the examination hall of any injury to his
person or to any of his relations whether by
words, either spoken or written or by signs or
by visible representation, assaults the COE or
any person on duty in or outside the
examination hall or any of his relations, or
indulges in any other act of misconduct or
mischief which result in damage to or
destruction of property in the examination hall
or any part of the Institute premises or engages
in any other act which in the opinion of the
officer on duty amounts to use of unfair means
or misconduct or has the tendency to disrupt the
orderly conduct of the examination.

In case of students of the college, they shall be
expelled from examination halls and
cancellation of their performance in that
course and all other courses the candidate(s)
has (have) already appeared and shall not be
permitted to appear for the remaining
examinations of the courses of that
semester/year.  The candidates also are
debarred and forfeit their seats. In case of
outsiders, they will be handed over to the
police and a police case is registered against
them.

Leaves the exam hall taking away answer script
or intentionally tears off the script or any part
thereof inside or outside the examination hall.

Expulsion from the examination hall and
cancellation of performance in that course and
all the other courses the candidate has already
appeared including practical examinations and
project work and shall not be permitted for the
remaining examinations of the courses of that
semester/year. The candidate is also debarred
for two consecutive semesters from class work
and all semester end examinations. The
continuation of the course by the candidate is
course to the academic regulations in
connection with forfeiture of seat.

Possess any lethal weapon or firearm in the
examination hall.

Expulsion from the examination hall and
cancellation of the performance in that course
and all other courses the candidate has already
appeared including practical examinations and
project work and shall not be permitted for the
remaining examinations of the courses of that
semester/year. The candidate is also debarred
and forfeits the seat.

If student of the college, who is not a candidate
for the particular examination or any person not
connected with the college indulges in any

Student of the colleges expulsion from the
examination hall and cancellation of the
performance in that course and all other
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malpractice or improper conduct mentioned in
clause 6 to 8.

courses the candidate has already appeared
including practical examinations and project
work and shall not be permitted for the
remaining examinations of the courses of that
semester/year. The candidate is also debarred
and forfeits the seat.

Person(s) who do not belong to the College
will be handed over to police and, a police
case will be registered against them.

10. | Comes in a drunken condition to the | Expulsion from the examination hall and
examination hall. cancellation of the performance in that course
and all other courses the candidate has already
appeared including practical examinations and
project work and shall not be permitted for the
remaining examinations of the courses of that
semester/year.

11. | Copying detected on the basis of internal | Cancellation of the performance in that course
evidence, such as, during valuation or during | and all other courses the candidate has
special scrutiny. appeared including practical examinations and

project work of that semester/year
examinations.

12. | If any malpractice is detected which is not

covered in the above clauses 1 to 11 shall be
reported to the University for further action to
award suitable punishment.

FAILURE TO READ AND UNDERSTAND
THE REGULATIONS IS NOT AN EXCUSE
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INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)

Dundigal, Hyderabad - 500 043
COURSE CATALOGUE
REGULATIONS: BT-23
ELECTRONICS AND COMMUNICATION ENGINEERING

| SEMESTER
Course § S Periods Per 2 Eiglﬁmzt?c]:n
Code Course Name S g Category Week B | Max. Marks
> L [Tt [pr]| © [clA[sEE[Totl
INDUCTION PROGRAM TWO WEEKS MANDATORY AUDIT COURSE
THEORY
AHSDO01 |Professional Communication HSMC | Foundation 3 0 0 3 40 | 60 | 100
AHSDO02 | Matrices and Calculus BSC Foundation 3 1 0 4 40 | 60 | 100
AEEDO02 | Electrical Circuits ESC Foundation 3 0 0 3 40 | 60 | 100
ACSDO01 | Object Oriented Programming ESC Foundation 3 0 0 3 40 | 60 | 100
PRACTICAL
AHSDO04 |Professional Communication Laboratory HSMC | Foundation 0 0 2 1 40 | 60 | 100
ACSDO2 E:tj)?)itatoog/emed Programming with Java ESC Foundation 0 1 2 5 40 | 60 | 100
AMEDO2 | Manufacturing Practice ESC Foundation 1 0 2 2 40 | 60 | 100
AEEDO04 | Electrical Circuits Laboratory ESC Foundation 0 0 2 1 40 | 60 | 100
EXPERIENTIAL ENGINEERING EDUCATION (EXEED)
ACSD03 | Essentials of Innovation | il skl | o Jo |2 ] 1 [40]e0 100
MANDATORY COURSE
AHSDO06 | Environmental Science MC MC - | Ref: Academic Regulations BT23
TOTAL 13 [ 02 [ 10 [ 20 [360]540] 900
Il SEMESTER
Course 5 g Periods Per | g | e
Code Course Name g‘z Category Week o Max. Marks
@ LT[ P]| ©[cA[SEE] Totl
THEORY
AHSDO03 | Engineering Chemistry BSC Foundation 3 0 0 3 40 | 60 | 100
AHSDO07 | Applied Physics BSC Foundation 3 0 0 3 40 | 60 | 100
AHSDO08 | Differential Equations and Vector Calculus BSC Foundation 3 1 0 4 40 | 60 | 100
ACSDO05 | Essentials of Problem Solving ESC Foundation 3 0 0 3 40 | 60 | 100
PRACTICAL
AHSDO05 Engineering Chemistry Laboratory BSC Foundation 0 0 2 1 40 | 60 | 100
AHSDO09 Applied Physics Laboratory BSC Foundation 0 0 2 1 40 | 60 | 100
ACSD06 i;%%rgg)rp;”g for Problem Solving ESC | Foundaion | 0 | 1 | 2 | 2 | 40| 60 | 100
AMEDO03 Engineering Graphics ESC Foundation 1 0 2 2 40 | 60 | 100
SKILL ENHANCEMENT PROJECT
ACSD07 | Mobile and Web Applications Development | Skill |  skil | o | o | 2 [ 1 [ 40] 60 100
MANDATORY COURSE
AHSD10 | Gender Sensitization MC | MC - 11 | Ref: Academic Regulations BT-23

FIELD PROJECT

TOTAL

[ 13 [ 02 [ 10 [ 20 [360]540] 900
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111 SEMESTER

Course g g Periods per % Eigrrl?m:\t?gn
Code Course Name g‘%’ Category week 8 Max. Marks
@ LIT][P CIA[SEE | Total
THEORY
AHSD12 Ejr:';’fif:sma'ys's and Special BSC | Foundation | 3 | 1 | 0| 4| 40 | 60 | 100
AECDO01 | Electronic Devices and Circuits PCC Core 3|1 00| 3] 40 60 100
AECDO02 | Signals and Stochastic Process PCC Core 31 0| 0| 3| 40 60 100
ACSDO08 | Data Structures PCC Core 31 0|0 3| 40 60 100
AECDO03 | Digital System Design PCC Core 31 0| 0| 3| 40 60 100
PRACTICAL
AECDO6 Electronic Devices and Circuits PCC Core ol ol2l 1l 40! 60 100
Laboratory
AECDO07 | Digital System Design Laboratory | PCC Core 0| 02| 1| 40| 60 100
ACSD11 | Data Structures Laboratory PCC Core 0O 0| 2| 1] 40 60 100
SKILL ENHANCEMENT PROJECT
ACSD12 | Prototype and Design Building [ skill | skil [ o] o[ 2] 1] 40| 60 [ 100
VALUE ADDED COURSE
TOTAL | 15[ 01 [08] 20 | 360 540 | 900
IV SEMESTER
i3] Periods per | £ Sche_me (.)f
nggze Course Name '_% g Category weekIO g Ilf/)l(:)T 'I\r/]r;t;ﬁg
@ CIT]P| °[CIA[ SEE | Total
THEORY
AECDO08 |Liner IC Applications PCC Core 31 0] 0] 3 40 60 100
AECDO09 |Analog Electronics PCC Core 3] 0| 0| 3| 40 60 100
AECD10 |Communication Systems PCC Core 3] 0| 0| 3| 40 60 100
AECD11 |G ectromagnetic Waves and PcC | core | 3| 0| 0| 3| 40 | 60 | 100
AECD12 |System Simulation and Modeling PCC Core 31 0] 0] 3| 40 60 100
PRACTICAL
AECD14 |Analog Electronics Laboratory PCC Core 0| 0| 2| 1] 40 60 100
AECD15 |Communication Systems Laboratory PCC Core 0( 0| 2| 1] 40 60 100
AECD16 |Linear IC Applications Laboratory PCC Core 0( 0| 2| 1] 40 60 100
SKILL ENHANCEMENT PROJECT
AECD18 |System Design and Modeling | skin | skil | 1] of[2]2] 4] 60 | 100
VALUE ADDED COURSE
INTERNSHIP
TOTAL | 16 [00 | 08| 20| 360 | 540 | 900

#The course would consist of talks by working professionals from industry, government, academia &
research organizations.
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V SEMESTER

Course § 3 Periods per £ E?(gr:m:t?gn
Code Course Name LU;:)‘ ;: Category week @ Max. Marks
LIT]P| ©[CIA[SEE] Total
THEORY
AECD19 |Microprocessor and Microcontrollers PCC Core 31010 3 40 | 60 100
AECD20 |VLSI Design PCC Core 31010 3 40 | 60 100
AECD21 |Antenna and Wave Propagation PCC Core 31010 3 40 | 60 100
AECD22 |High Speed Communications PCC Core 31010 3 40 | 60 100
Program Elective — | PEC | Elective |3 |0 | O 3 40 | 60 100
PRACTICAL
AECD28 'I\_"E:ggfgtrgr‘;fssor and Microcontrollers | pee | core | 0| 0| 2| 1 | 40 | 60 | 100
AECD29 | VLSI Design Laboratory PCC Core 0| 0] 2 1 40 60 100
SKILL ENHANCEMENT PROJECT
Skill# Skill Skill 110 40 | 60 100
Engineering Design Project Skill Skill 0 40 | 60 100
VALUE ADDED COURSE
TOTAL | 16 |00 |08 | 20 [ 360 | 540 | 900

#The course would consist of talks by working professionals from industry, government, academia &
research organizations

VI SEMESTER
. Scheme of
B Periods per & S
Course 2 3 5 | Examination Max.
Code Course Name 2% Category week 8 Marks
@ LT[ P CIA[SEE] Total
THEORY
AECD30 |Control Systems PCC Core 310 0 3 | 40 | 60 100
AECD31 |Digital Signal and Image Processing PCC Core 3|0 0 3 | 40 | 60 100
Program Elective — 11 PCC Core 3|0 0 3 | 40 | 60 100
Program Elective — 1l PEC | Elective 3|0 0 3 | 40 | 60 100
Open Elective — | OEC | Elective 3|0 0 3 | 40 | 60 100
PRACTICAL
Advanced Computational Engineering
AECD44 Laboratory PCC Core 0|0 2 1| 40| 60 100
Digital Signal and Image Processing
AECDA45 Laboratory PCC Core 0|0 2 1| 40| 60 100
SKILL ENHANCEMENT PROJECT
Skill# Skill Skill 1 2 | 40 | 60 100
Development Project Skill Skill 0 40 | 60 100
VALUE ADDED COURSE
TOTAL 16 | 00 | 08 | 20 | 360 | 540 900

#The course would consist of talks by working professionals from industry, government, academia &
research organizations
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VII SEMESTER

Course 83 Periods per | 2 E?(;r:r?mgt?gn
= o ko]
Code Course Name 9% Category week 8 Max. Marks
@ L[T]P CIA[SEE] Total
THEORY
AECD46 |Microwave and Radar Engineering PCC Core 31 0|0 3| 40| 60| 100
Embedded System Design and
AECDA47 Development PCC Core 3| 0| 0| 3] 40| 60| 100
Program Elective — IV PEC | Elective | 3| O | 0| 3 | 40| 60| 100
Program Elective — V PEC | Elective | 3| O | 0| 3 | 40| 60| 100
Open Elective — I OEC | Elective | 3| 0| 0| 3 | 40| 60| 100
PRACTICAL
Microwave and Radar Engineering
AECDG60 L aboratory PCC Core 0| 02| 1| 40| 60| 100
Embedded System Design and loT
AECD61 Laboratory PCC Core 0| 02| 1| 40| 60| 100
PROJECT WORK
AECD62 | Project Work (Phase - ) | PROJ| Project | 0| 0| 6| 3| 40| 60| 100
MANDATORY COURSE
Essence of Indian Traditional i . )
AHSD14 Knowledge MC MC - 11 Ref: Academic Regulations BT-23
TOTAL 15 | 00 [ 10| 20 | 320 [480] 800
VIII SEMESTER
5 Periods per | £ Scheme of
Course 2 3 S Examination
Code Course Name 3 :: Category week 8 Max. Marks
@ LI T[ P CIA[SEE| Total
THEORY
AHSD15 Manago_erlal Economics and Financial BSC | Foundation | 3 | o | o 10 | 60 100
Analysis
Program Elective - VI PEC Elective 0 |0 3 |40 | 60 100
Open Elective - 111 OEC Elective 010 3 | 40| 60 100
PROJECT WORK
AECD70 |Project Work (Phase - I1) PCC ‘ Project 0| 0 |22 11 | 40| 60 100
TOTAL 09 | 00 | 22| 20 |160| 240 400
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ELECTIVE COURSES

PROGRAM ELECTIVE COURSES (PEC)

. . Preferred .
Course Code Name of the Course Prerequisites Semester Credits
AECD23 Cellular and Mobile Communications| Analog and Digital Communications \Y 3
AECD24 Optical Communications Analog and Digital Communications \Y 3
AECD25 Satellite Communications Analog and Digital Communications \Y 3
AECD26 Networks and Protocols Analog and Digital Communications \Y 3
AECD27 5G Communications Analog and Digital Communications \Y 3
AECD32 Artificial Neural Networks Probability and Statistics VI 3
AECD33 RF Circuit Design Analog and Digital Communications VI 3
AECD34 Digital Design Through VHDL Digital System Design VI 3
AECD35 Scrl_ptlng Languages for VLSI Digital Sys_tem Design and Python VI 3
Design Programming
AECD36 Microelectronics Electronic Devices and Circuits Vi 3
- - Signals and Systems, Digital Signal
AECD37 Digital Image Processing Processing VI 3
Signal Processing for - L
AECD38 Communication and Biomedical Signals apd Systems, Analog and Digital VI 3
S Communications
Applications
AECD39 Wavelets and Applications ?lgnals_and Systems, Digital Signal VI 3
rocessing
Digital Signal Processors and Signals and Systems, Digital Signal
AECDA40 Architectures Processing Vi 3
AECD41 Dl_gltal Signal Proc_ess!ng for Signals ar_ld S_ystems, Analog and Digital Vi 3
Wireless Communication Communications
AECD48 Network Security and Digital _Slgnal Processing, Image VI 3
Cryptography Processing
AECD49 Electronic Measurements and Electronic Devices and Circuits VI 3
Instrumentation
AECD50 Embed_ded and Real Time ARM system architecture VII 3
Operating Systems
AECD51 ADHOC Wireless Networks Analog and Digital Communications Vil 3
AECD52 Digital Electronics Electronic Devices and Circuits VI 3
AECD53 Low Power VLSI Circuits Digital System Design, VLSI Systems Vil 3
AECD54 I\/I_lcrqwave Components and Microwave Engineering VII 3
Circuits
AECD55 High Speed System Design Digital System Design VII 3
AECD56 Nano Electronics Electronic Devices and Circuits VI
AECDS57 CMOS VLSI Design Analog and Digital Communications VII 3
AECD63 Speech and Image Processing E'g'tal _Slgnal Processing, Image VIl 3
rocessing
. . . Digital System Design, Electronic
AECD64 Mixed Signal VVLSI Design Devices and Circuits , VLS| Systems VIl 3
AECD65 Wireless Communications and Analog and Digital Communications VIl 3
Networks
AECD66 Sensors and Actuators Introduction to loT VI 3
AECD67 Networks and Protocols Computer architecture and organization VIl 3
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OPEN ELECTIVE COURSES (OE)

The courses listed below are offered by the Department of Electronics and Communication Engineering
for students of other departments.

Course Code Course Name Credits

AECDA42 Embedded Systems 3

AECD43 Principles of Signals and Systems

AECD58 Digital Electronics for Engineering

AECD59 Microprocessors and Interfacing

AECD68 Nano Technology

W W wWw w

AECD69 Image Processing and Applications
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COURSE CONTENT

PROFESSIONAL COMMUNICATION

I Semester: AE/ME/CE/CSE (Al &ML)/IT/ECE/EEE
Il Semester: CSE | CSE (DS) | CSE (CS)

Course Code Category Hours / Week Credits Maximum Marks
L T [ C CIA SEE Total
AHSDO01 Foundation 3 a a 3 20 ) 100
Contact Classes: 64 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisite:

I. COURSE OVERVIEW:

The principle aim of the course is that the students will have awareness about the importance of English
language in the contemporary times and also it emphasizes the students to learn this languageas a skill (listening
skill, speaking skill, reading skill and writing skill). Moreover, the course benefitsthe students how to solve
their day-to-day problems in speaking English language. Besides, it assiststhe students to reduce the mother
tongue influence and acquire the knowledge of neutral accent. Thecourse provides theoretical and practical
knowledge of English language and it enables students to participate in debates about informative,
persuasive, didactic, and commercial purposes.

I1. COURSE OBJECTIVES:
The students will try to learn:

| Standard pronunciation, appropriate word stress, and necessary intonation patterns foreffective
communication towards achieving academic and professional targets.

Il Appropriate grammatical structures and also using the nuances of punctuation tools forpractical
purposes.

Il Critical aspect of speaking and reading for interpreting in-depth meaning between thesentences.

IV Conceptual awareness on writing in terms of unity, content, coherence, and linguisticaccuracy.

I1l. COURSE OUTCOMES:
After successful completion of the course, students should be able to:

CO1 Demonstrate the prime necessities of listening skills and communication skills for academic and
non-academic purposes.

CO 2 Explain effectively in spoken English on issues and ideas with a reasonable degree of fluency
and accuracy in different social settings and different kinds of social encounters.

CO3 Strengthen acceptable language for developing life skills to overcome the challenges at
professional platform.

CO4 Interpret the grammatical and lexical forms of English and use of these forms in specific
communicative contexts.

CO5 Articulate main ideas, both stated and inferred, and important details in academic, journalistic,
and literary prose at advanced level.

CO6  Extend writing skills for fulfilling academic and work-place requirements of various written
communicative functions.

IV.COURSE CONTENT:

MODULE - I: GENERAL INTRODUCTION AND LISTENING SKILLS (13)

Introduction to communication skills, communication process, elements of communication, soft skills and hard
skills, importance of soft skills for engineers, listening skills, significance of listening skills, stages of
listening, barriers and effectiveness of listening, listening comprehension.

MODULE - I1: SPEAKING SKILL (13)

Significance of speaking skills, essentials of speaking skills, verbal and non-verbal communication, generating
talks based on visual prompts, public speaking, exposure to structured talks, delivering speech effectively, oral
presentation using power point slides.
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MODULE - 111: VOCABULARY AND GRAMMAR (13)
The concept of word formation, idioms and phrases, one-word substitutes, sentence structure (simple,
compound and complex), usage of punctuation marks, advanced level prepositions.

Tenses, subject verb agreement, degrees of comparison, direct and indirect speech, questions tags.

MODULE - IV: READING SKILL (12)

Significance of reading skills, techniques of reading, skimming-reading for the gist of a text, scanning—reading
for specific information, intensive, extensive reading, reading comprehension, metaphor and figurative
language.

MODULE - V: WRITING SKILL (13)

Significance of writing skills, effectiveness of writing, the role of a topic sentence andsupporting sentences in a
paragraph, organizing principles of paragraphs in a document, writingintroduction and conclusion, techniques
for writing precis, various formats for letter writing (block format, full block format, and semi bloc format), e-
mail writing, report writing.

1. Anjana Tiwari, Communication Skills in English, Khanna Publishing House: New Delhi,2022.

1. Norman Whitby, Business Benchmark: Pre-Intermediate to Intermediate — BECPreliminary,
Cambridge University Press, 2™ Edition, 2008.

. Devaki Reddy, Shreesh Chaudhary, Technical English, Macmillan, 1% Edition, 20009.

. Rutherford, Andrea J, Basic Communication Skills for Technology, Pearson Education, 2"Edition, 2010.

. Raymond Murphy, Essential English Grammar with Answers, Cambridge UniversityPress, 2"
Edition, 2010.

AW

https://akanksha.iare.ac.in/index?route=course/details&course_id=954
https://akanksha.iare.ac.in/index?route=course/details&course_id=10
https://akanksha.iare.ac.in/index?route=course/details&course_id=352
https://akanksha.iareac.in/index?route=publicprofile&id=5075

SN S

1. Course template

2. Tech-talk topics

3. Assignments

4. Definition and terminology

5. Tutorial question bank

6. Model question paper — |

7. Model question paper — 11

8. Lecture notes

9. Early lecture readiness videos (ELRV)
10. Power point presentations
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INSTITUTE OF AERONAUTICAL ENGINEERING

3 (Autonomous)
. Dundigal - 500 043, Hyderabad, Telangana

COURSE CONTENT

MATRICES AND CALCULUS
| Semester: AE/ME / CE/ ECE / EEE / CSE / CSE (Al & ML) / CSE (DS) / CSE (CS)/ IT

Course Code Category Hours/Week Credits Maximum Marks
_ L T P C CIA | SEE Total
AHSDO02 Foundation 3 1 i 4 40 60 100
Contact Classes: 48 | Tutorial Classes: 16 Practical Classes: Nil Total Classes: 64

Prerequisite: Basic Principles of Algebra and Calculus

I. COURSE OVERVIEW:
This course Matrices and Calculus is a foundation course of mathematics for all engineering branches. The
concepts of Matrices, Eigen Values, Eigen Vectors, Functions of Single and Several Variables, Fourier
Series and Multiple Integrals. This course is applicable for simulations, colour imaging process, finding
optimal solutions in all fields of industries.

Il. COURSE OBJECTIVES:
The students will try to learn:
I The concept of the rank of a matrix, solve the system of linear equations, eigen values, eigen vectors.
I The geometrical approach to the mean value theorems and their application to the mathematical problems.

11 The Fourier series expansion in standard intervals as well as arbitrary intervals.
IV The evaluation of multiple integrals and their applications.

I1l. COURSE OUTCOMES:
At the end of the course students should be able to:
CO1 Determine the rank and solutions of linear equations with elementary operations.
CO 2 Utilize the Eigen values, Eigen vectors for developing spectral matrices.
CO 3 Make use of Cayley-Hamilton theorem for finding powers of the matrix.
CO 4 Interpret the maxima and minima of given functions by finding the partial derivates.
CO5 Apply the Fourier series expansion of periodic functions for analyzing the wave forms.

CO 6 Determine the area of solid bounded regions by using the integral calculus.

IV. COURSE CONTENT:

MODULE - I: MATRICES (09)

Rank of a matrix by echelon form and normal form, inverse of non-singular matrices by Gauss-Jordan
method, system of linear equations, solving system of homogeneous and non-homogeneous equations.

MODULE - II: EIGEN VALUES AND EIGEN VECTORS (10)

Eigen values, eigen vectors and their properties (without proof), Cayley-Hamilton theorem (without
proof), verification, finding inverse and power of a matrix by Cayley-Hamilton theorem,
diagonalization of a matrix.

MODULE - 111: FUNCTIONS OF SINGLE and SEVERAL VARIABLES (10)

Mean value theorems Rolle’s theorem, Lagrange’s theorem, Cauchy’s theorem-without proof.

Functions of several variables: Partial differentiation, Jacobian, functional dependence, maxima and minima of
functions of two variables and three variables, method of Lagrange multipliers.
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MODULE - IV: FOURIER SERIES (09)

Fourier expansion of periodic function in a given interval of length 2x, Fourier series of even and odd functions,
Fourier series in an arbitrary interval, half- range Fourier sine and cosine expansions.

MODULE - V: MULTIPLE INTEGRALS (10)
Evaluation of double integrals (cartesian and polar coordinates), change of order of integration (only
cartesian coordinates), evaluation of triple integrals (only cartesian coordinates).

V. TEXT BOOKS:
1. B. S. Grewal, Higher Engineering Mathematics, 44/e, Khanna Publishers, 2017.
2. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2011.

VI. REFERENCE BOOKS:

1. R. K. Jainand S. R. K. lyengar, Advanced Engineering Mathematics, 3/ed, Narosa Publications,
5t Edition, 2016.

2. George B. Thomas, Maurice D. Weir and Joel Hass, Thomas, Calculus, 13/e, Pearson Publishers,
2013.

3. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2008.

4. Dean G. Duffy, Advanced Engineering Mathematics with MATLAB, CRC Press.

Peter O’Neil, Advanced Engineering Mathematics, Cengage Learning.

6. B.V. Ramana, Higher Engineering Mathematics, McGraw Hill Education.

o

VII. ELECTRONICS RESOURCES:

1. Engineering Mathematics - I, By Prof. Jitendra Kumar | IIT Kharagpur
https://onlinecourses.nptel.ac.in/noc23_ma88/preview

Advanced Calculus for Engineers, By Prof. Jitendra Kumar, Prof. Somesh Kumar | IIT Kharagpur
https://onlinecourses.nptel.ac.in/noc23_ma86/preview

3. http://www.efunda.com/math/math_home/math.cfm

4. http://lwww.ocw.mit.edu/resourcs/#Mathematics
5
6

N

. http://www.sosmath.com
. http://www.mathworld.wolfram.com

VIIl. MATERIAL ONLINE:
1. Course template

2. Tech-talk topics

3. Assignments

4. Definition and terminology
5. Tutorial question bank

6. Model question paper — |

7. Model question paper — 11

8. Lecture notes

9. Early lecture readiness videos (ELRV)
10. Power point presentations
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COURSE CONTENT

ELECTRICAL CIRCUITS

| Semester: EEE / ECE

Course Code Category Hours / Week | Credits Maximum Marks
) T P C CIA | SEE Total
AEEDO02 Foundation
3 - - 3 40 60 100
Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisite: There are no prerequisites to take this course.

The course introduces the basic concepts of circuit analysis which is the foundation for all subjects of the
electrical and electronics engineering. It includes the basic fundamental laws of electricity and magnetism
with an emphasis on resistors, inductors and capacitors (RLC) circuits applied to alternating current (AC) or
direct current (DC) of electrical networks. Further This course provides network theorems with different
excitations, two-port network and network topology to solve for real-time applications.

The students will try to learn
. The network reduction techniques such as source transformation, mesh analysis, nodal
analysis andnetwork theorems to solve different networks.
Il.  The basic concept of AC circuits for optimization of household and industrial circuitry.
I11. The various configurations of electromagnetic induction used in magnetic circuits helps
in the winding ofelectrical machines.
IV. The characteristics of two-port networks and network topologies suitable in power system.

At the end of the course students should be able to:

Ccol Define the various terminology used to study the characteristics of DC and AC electrical
networks.
Co2 Demonstrate the different laws and indirect quantities associated with electrical circuit for

branch currents and nodal voltaaes ] ]
Co3 Summarize the procedure for several theorems to reduce complex network into simple

equivalent network with DC and AC excitation.

Co4 Describe the electromagnetic induction, magnetic flux, self and mutual inductance in the single
coil and coupled coils magnetic circuits to know total magneto motive forceand total ampere turns
values.

CO5  Develop the two port parameters and network topology for graphical and digital representation
of complex circuits to be measured easily, without solving for all theinternal voltages and
currents in the different networks.

CO6 Illustrate the importance of dual network for comparing both mesh and nodal networks.

MODULE - I: INTRODUCTION TO ELECTRICAL CIRCUITS (09)

Circuit concept: Basic definitions, Ohm’s law at constant temperature, classifications of elements,
independent and dependent sources, voltage and current relationships for passive elements.

Single phase AC circuits: Representation of alternating quantities, properties of different periodic wave
forms,phase and phase difference, concept of impedance and admittance, power in AC circuits.

MODULE - II: ANALYSIS OF ELECTRICAL CIRCUITS (09)

Circuit analysis: Source transformation, Kirchhoff’s laws, total resistance, inductance and capacitance of
circuits, Star - delta transformation technique, mesh analysis and nodal analysis, inspection method, super
mesh, super node analysis.

MODULE - I11: NETWORK THEOREMS (DC AND AC) (10)
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Network Theorems: Tellegen’s, superposition, reciprocity, Thevenin’s, Norton’s, maximum power transfer,
Milliman’s and compensation theorems for DC excitations, numerical problems.

Network Theorems: Tellegen’s, superposition, reciprocity, Thevenin’s, Norton’s, maximum power transfer,
Milliman’s and compensation theorems for AC excitations, numerical problems.

MODULE - IV: MAGNETIC CIRCUITS (10)
Magnetic circuits: Faraday’s laws of electromagnetic induction, concept of self and mutual inductance, dot
convention, coefficient of coupling, composite magnetic circuit, analysis of series and parallel magnetic circuits.

MODULE - V: TWO PORT NETWORK AND GRAPH THEORY (10)

Two Port Network: Two port parameters, interrelations, Two port Interconnections.

Network topology: Definitions, incidence matrix, basic tie set and basic cut set matrices for planar
networks,duality and dual networks.

1. A Sudhakar, Shyam mohan S Palli, “Circuits and Networks”, Tata McGraw-Hill, 4" Edition, 2010.
2. M E Van Valkenberg, “Network Analysis”, PHI, 3" Edition, 2014.

1. John Bird, Electrical Circuit Theory and Technology, Newnes, 2" Edition, 2003.

. C L Wadhwa, Electrical Circuit Analysis including Passive Network Synthesis, New Age International,
2 Edition, 2009.

. David A Bell, Electric Circuits, Oxford University Press, 7t Edition, 2009.

. E Hughes, Electrical and Electronics Technology, Pearson Education, 2010.

. A Chakrabarthy, Electric Circuits, Dhanipat Rai & Sons, 6" Edition, 2010.

. 'V D Toro, Electrical Engineering Fundamentals, Prentice Hall India, 1989.

N

o o1l b Ww

. https://www.igniteengineers.com
. https://www.ocw.nthu.edu.tw

. https://www.uotechnology.edu.iq
. https://www.iare.ac.in

A WN B

Course template

Tutorial question bank
Tech talk topics
Assignments

Definitions and terminology
Open ended experiments
Model question paper-I
Model question paper-I11

. Lecture notes

10. Power point presentations
11. ELRV videos

N AWM E
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INSTITUTE OF AERONAUTICAL ENGINEERING

: (Autonomous)
4 Dundigal - 500 043, Hyderabad, Telangana

OBJECT ORIENTED PROGRAMMING

| Semester: AE / ME / CE / ECE / EEE / CSE / CSE (Al & ML) / CSE (DS) / CSE (CS) / IT

Course Code Category Hours / Week | Credits Maximum Marks
. T P C CIA | SEE Total
ACSDO01 Foundation
3 0 0 3 40 60 100
Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisites: There are no prerequisites to take this course.

The course provides a solid foundation in object-oriented programming concepts in using them. It includes
concepts object-oriented concepts such as information hiding, encapsulation, and polymorphism. It contrasts the
use of inheritance and composition as techniques for software reuse. It provides an understanding of object-
oriented design using graphical design notations such as Unified Modeling Language (UML) as well as object
design patterns.

The students will try to learn

I. The fundamental concepts and principles of object-oriented programming in high-level programming
languages.

1. The advanced concepts for developing well-structured and efficient programs that involve complex data
structures, numerical computations, or domain-specific operations.

I1l. The design and implementation of features such as inheritance, polymorphism, and encapsulation for
tackling complex problems and creating well-organized, modular, and maintainable code.

IV. The usage of input/output interfaces to transmit and receive data to solve real-time computing problems.

At the end of the course, students should be able to:

CO1 Interpret the features of object-oriented programming languages, comparison, and evaluation of
programming languages.

CO 2 Model the real-world scenario using class diagrams and exhibit communication between objects.

CO 3 Estimate the need for special functions for data initialization.

CO 4 Outline the features of object-oriented programming for binding the attributes and behavior of a real-
world entity.

CO5 Use the concepts of streams and files that enable data management to enhance programming skills.

CO 6 Develop contemporary solutions to software design problems using object-oriented principles.

MODULE - I: Object-oriented concepts (09)
Objects and legacy systems, procedural versus Object-oriented programming, top-down and bottom-up
approaches and their differences, benefits of OOP, applications of OOP, features of OOP.

Abstraction: Layers of abstraction, forms of abstraction, abstraction mechanisms.
MODULE - II: Classes and objects (09)

Classes and objects: Object data, object behaviors, creating objects, attributes, methods, messages, creating
class diagrams.

Access specifiers and initialization of class members: Accessing members and methods, access specifiers -
public, private, protected, memory allocation. Static members, static methods.

MODULE - 111: Special member functions and overloading (09)
Constructors and destructors: Need for constructors and destructors, copy constructors, dynamic constructors,
parameterized constructors, destructors, constructors and destructors with static members.

Overloading: Function overloading, constructor overloading, and operator overloading - rules for overloading
operators, overloading unary and binary operators, friend functions.
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MODULE - IV: Inheritance and polymorphism (09)
Inheritance: types of inheritance, base class, derived class, usage of final, ambiguity in multiple and multipath
inheritance, virtual base class, overriding member functions, order of execution of constructors and destructors.

Polymorphism and virtual functions: Virtual functions, pure virtual functions, abstract classes, introduction to
polymorphism, static polymorphism, dynamic polymorphism.

MODULE -V: Console 1/0 and working with files (09)
Console 1/0: Concept of streams, hierarchy of console stream classes, unformatted 1/0 operations, managing
output with manipulators.

Working with files: Opening, reading, writing, appending, processing, and closing different types of files,
command line arguments.

1. Matt Weisfeld, The Object-Oriented Thought Process, Addison Wesley Object Technology Series,
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4" Edition, 2013.

. Timothy Budd, Introduction to object-oriented programming, Addison Wesley Object Technology

Series, 3™ Edition, 2002.

. Gaston C. Hillar, Learning Object-Oriented Programming, Packt Publishing, 2015.
. Kingsley Sage, Concise Guide to Object-Oriented Programming, Springer International Publishing, 1%

Edition, 2019.

. Rudolf Pecinovsky, OOP - Learn Object Oriented Thinking and Programming, Tomas Bruckner, 2013.
. Grady Booch, Object-oriented analysis and design with applications, Addison Wesley Object

Technology Series, 3™ Edition, 2007.

. https://docs.oracle.com/javase/tutorial/java/concepts/

. https://www.w3schools.com/cpp/

. https://www.edx.org/learn/object-oriented-programming/

. https://www.geeksforgeeks.org/introduction-of-object-oriented-programming/

Course template

Tutorial question bank
Tech talk topics
Open-ended experiments
Definitions and terminology
Assignments

Model question paper — |
Model question paper — Il
Lecture notes

10. PowerPoint presentation
11. E-Learning Readiness Videos (ELRV)
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INSTITUTE OF AERONAUTICAL ENGINEERING

" . (Autonomous)
d%,,,/ &5’ Dundigal - 500 043, Hyderabad, Telangana

COURSE CONTENT

PROFESSIONAL COMMUNICATION LABORATORY

I Semester: CSE (AI&ML) | IT | AE | ECE | EEE | ME |CE |
Il Semester: CSE | CSE(DS) | CSE(CS)

Course Code Category Hours / Week | Credits Maximum Marks
] L T P C CIA | SEE Total
AHSDO04 Foundation
- - 2 1 40 60 100
Contact Classes: Nil Tutorial Classes: Nil Practical Classes: 45 Total Classes: 45

Prerequisite: Nil

|. COURSE OVERVIEW:

This laboratory course is designed to introduce students to create a wide exposure on language learning
techniques of the basic elements of listening skills, speaking skills, reading skills and writing skills. In this
laboratory, students are trained in communicative English language skills, phonetics, word accent, word
stress, rhythm, intonation, oral presentations and extempore speeches. Students are also taught in terms of
seminars, group-discussions, presenting techniques of writing, participating in role plays, telephonic
etiquettes, asking and giving directions, information transfer, debates, description of persons, places and
objects etc. The laboratory encourages students to work in a group, engage in peer-reviews and inculcate team
spirit through various exercises on grammar, vocabulary, and pronunciation games etc. Students will make
use of all these language skills in academic, professional and real time situations.

Il. COURSES OBJECTIVES

The students will try to learn:
I. English speech sounds, word accent, intonation and stress patterns for effective pronunciation.
Il.  Critical aspect of speaking and reading for interpreting in-depth meaning between the sentences.
I1l.  Language techniques for social interactions such as public speaking, group discussions and
interviews.
IV. Computer-assisted multi-media instructions and independent language learning.

I1l. COURSE OUTCOMES:
At the end of the course, students will be able to:

Co1 Avrticulate acceptable accent in order to execute formal and informal communication.

CO2 Differentiate stress shifts, syllabification and make use of past tense and plural markers effectively in
connected speech; besides participate in role plays with confidence.

CO3 Use weak forms and strong forms in spoken language and maintain intonation patterns as a native
speaker to avoid mother tongue influence; moreover, practice various etiquettes at professional
platform.

CoO4 Demonstrate errors in pronunciation and the decorum of oral presentations; for that reason, take part
joining in group discussions and debates with much critical observations.

CO5 Strengthen writing effective messages, notices, summaries and also able to write reviews very
critically of art and academical videos.

CO®6 Argue scholarly, giving the counters to open ended experiments, and also writing slogans for the
products talentedly.

Dos

Turn up in a neat and formal dress code regularly and maintain punctuality.

Bring observation books and worksheets for every laboratory session without fail.

Keep lab record book up to date.

Students must adhere to the acceptable use of ICT resources policy.

CD ROM ‘s, USB and other multimedia equipment are for college use only.

Replace headsets onto the monitor and rearrange your chairs back into their position as you leave

laboratory.

7. Get your lab worksheets evaluated and upload online within the stipulated time for online evaluation by
the faculty concerned.

8. Conduct yourself at the best to be a good learner.

ocouprwdE
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Don’ts

1. Do not use the on/off switch to reboot the system.

2. Do not breach copyright regulations.

3. The not install or download any software or modify or delete any system files on any laboratory
computer.
Do not read or modify other users’ files.
Do not damage, remove, or disconnect any labels, parts, cables or equipment.
The not make undue noise in the laboratories. Be considerate of the other lab users- this is study area.
No food and the beverages are allowed into computer laboratories.

No ok

IVV.COURSE CONTENT

Exercises for professional communication laboratory

Note: Students are encouraged to bring their own laptops for laboratory practice session
Getting started exercises

1.Introduction to pronunciation

Experiments
CALL LAB: Introduction to pronunciation
ICS LAB: Introducing self and introducing others and feedback

Activities
a) Pronunciation practice among groups.
b) Follow formal rules of introducing self and others and giving the constructive feedback.
c) Pronunciation practice from the K-Van software

2. Introduction to phonetics

Experiments
CALL LAB: Introduction to phonetics, listening to English sounds, Vowel and Consonant sounds.
ICS LAB: Describing a person or place or a thing using relevant adjectives — feedback

Activities
a) Introduction to phonetics, listening to English sounds, Vowel and Consonant sounds
b) Describing a person or place or a thing using relevant adjectives and giving valid feedback.
c) Listening English phonemes from K-Van software

3. Syllabification of different lexemes

Experiments
CALL LAB: Structure of syllables.
ICS LAB: JAM Sessions using public address system

Activities
a) Participating in just a minute session
b) Practicing consonant clusters
c) Practicing different methods of dividing the syllables
4. Word accent and stress shift patterns

Experiments:
CALL LAB: Word accent and stress shifts.
ICS LAB: Asking for directions and giving directions

Activities:
a) Usage of appropriate lexical tools at the time of giving directions
b) Pronounce weak and strong forms using strategies in spoken language

5. Usage of markers in pronunciation

Experiments:
CALL LAB: Past tense and plural markers.
ICS LAB: Role plays on fixed expressions in various situations
Activities:
a) Addition of suffixes to verbs
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b) Multiple exercises on nouns based its number
c) Execution of body language in different contexts

6. Use of form in connected speech

CALL LAB: Weak forms and strong forms
ICS LAB: Extempore-Picture

Activities:
a) Practice on recognition of objects
b) Preparation on connected speech based on tone boundaries
c) Execution while describing pictures

7. Intonation patterns

Experiments
CALL LAB: Intonation
ICS LAB: Interpretation of Proverbs and Idioms

Activities
a) Voce modulation in speech as per context
b) Application of proverbs in real life contexts
c) Exercises on idiomatic expressions

8. Neutralization of Mother Tongue influence (MTI)

Experiments
CALL LAB: Neutralization of Mother Tongue Influence (MTI).
ICS LAB: Etiquette

Activities
a) Mirror practicing to get rid of mother tongue influence
b) Listening to English speeches from native speakers
c) Etiquettes for social and professional behavior

9. Oral presentations

Experiments

CALL LAB: Common errors in pronunciation practice through tongue twisters.

ICS LAB: Oral Presentations

Activities
a) Practicing tongue twisters to accelerate language fluency
b) Practice on how to grab attention of audience
c) Formulating strategies for structured presentation

10. Minimal pairs and debates

Experiments
CALL LAB: Minimal pairs.
ICS LAB: Debates

Activities
a) Practicing minimal pair dominoes
b) Working on minimal pair-cards and counters
CExecuting interpersonal skills with argumentative issues

11. Listening comprehension skills

Experiments
CALL LAB: Listening comprehension.
ICS LAB: Group discussion

Activities
a) Listening to dialogues of native speakers
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b) Listening and writing short stories
c) Exercising group discussion on various social issues

12. Enriching writing skills

Experiments

CALL LAB: Demonstration on how to write leaflets, messages and notices.
ICS LAB: Techniques and methods to write summaries and reviews of videos

Activities
a) Practice on writing suitable messages and notices
b) Summary writing techniques
d) Practice on writing reviews for sociopolitical videos

13. Activities on pronunciation skills

Experiments
CALL LAB: Pronunciation practice.
ICS LAB: Information transfer

Activities
a) Exercise on commonly mispronounced words
b) Preparation on similar words pronunciation
c) Practice on transferring information through chats and diagrams

14. Writing reviews after watching statements

Experiments
CALL LAB: Open ended experiments-phonetics practice.
ICS LAB: Providing reviews and remarks

Activities
a) Writing three term labels for vowels
b) Writing three term labels for consonants
c) Practice on giving reviews and remarks

15. Experiments on text to speech and writing slogans

Experiments
CALL LAB: Open-ended experiments-text to speech.
ICS LAB: Writing slogan related to the image

Activities
a) Practice through streaming video lessons
b) Training on creating dialogues and stories
c) Practice on designing and writing slogans

V. TEXT BOOKS:
1. Professional Communication laboratory manual

VI. REFERENCE BOOK

1. Meenakshi Raman, Sangeetha Sharma, Technical Communication Principles and Practices, Oxford

University Press, New Delhi, 3rd Edition, 2015.

2. Rhirdion, Daniel, Technical Communication, Cengage Learning, New Delhi, 1st Edition, 2009.

VIl. ELECTRONICS RESOURCES

1. Cambridge online pronunciation dictionary https://dictionary.cambridge.org/

2. Fluentu website https://www.fluentu.com/

3. Repeat after us https://brycs.org/clearinghouse/3018/
4. Language lab https://brycs.org/clearinghouse/3018/
5. Oxford online videos

VIill. MATERIALS ONLINE

1. Course template
2. Lab manual
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COURSE CONTENT

OBJECT ORIENTED PROGRAMMING WITH JAVA LABORATORY

| Semester: AE / ME / CE / ECE / EEE / CSE / CSE (Al & ML) / CSE (DS) / CSE (CS) / IT

Course Code Category Hours / Week | Credits Maximum Marks
) L T P C CIA | SEE Total
ACSDO02 Foundation
0 1 2 2 40 60 100
Contact Classes: 15 Tutorial Classes: NIL Practical Classes: 30 Total Classes: 45

Prerequisite: There are no prerequisites to take this course.

This course provides a solid foundation in object-oriented programming concepts and hands-on experience in
using them. It introduces the concepts of abstraction and reusable code design via the object-oriented paradigm.
Through a series of examples and exercises students gain coding skills and develop an understanding of
professional programming practices. Mastering Java facilitate the learning of other technologies.

The students will try to learn

I.  The strong foundation with the Java Virtual Machine, its concepts and features.
I1.  The systematic understanding of key aspects of the Java Class Library
I11. The usage of a modern IDE with an object oriented programming language to develop programs.

At the end of the course students should be able to:

CO1 Develop non-trivial programs in an modern programming language.
CO 2 Apply the principles of selection and iteration.
CO 3 Appreciate uses of modular programming concepts for handling complex problems.

CO4 Recognize and apply principle features of object-oriented design such as abstraction and
encapsulation.
CO5 Design classes with a view of flexibility and reusability.

CO6 Code, test and evaluate small use cases to conform to a specification.
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EXERCISES FOR OBJECT ORIENTED PROGRAMMING WITH JAVA LABORATORY

Note: Students are encouraged to bring their own laptops for laboratory practice sessions.

1. Getting Started Exercises

1.1 HelloWorld

1. Install JDK on your machine.
2. Write a Hello-world program using JDK and a source-code editor, such as:

o For All Platforms: Sublime Text, Atom
o For Windows: TextPad, NotePad++

o For macOS: jEdit, gedit

o For Ubuntu: gedit

3. Do ALL the exercises.

1.2 Writing Good Programs

The only way to learn programming is program, program and program. Learning programming is |
cycling, swimming or any other sports. You can't learn by watching or reading books. Start

ike learning
to program

immediately. On the other hands, to improve your programming, you need to read many books and study how

the masters program.

It is easy to write programs that work. It is much harder to write programs that not only work but
maintain and understood by others — | call these good programs. In the real world, writing pro

also easy to
gram is not

meaningful. You have to write good programs, so that others can understand and maintain your programs.

Pay particular attention to:
1.  Coding Style:

o Read "Java Code Convention" (@ https://www.oracle.com/technetwork/java/codeconventions-

150003.pdf or google "Java Code Convention™).

o Follow theJava Naming Conventions for variables, methods, and classes STRICTLY.
Use CamelCase for names. Variable and method names begin with lowercase, while class names
begin with uppercase. Use nouns for variables (e.g., radius) and class names (e.g., Circle). Use

verbs for methods (e.g., getArea(), isEmpty()).

o Use Meaningful Names: Do not use names like a, b, c, d, x, x1, X2, and x1688
meaningless. Avoid single-alphabet names likei, j, k. They are easy to type,
meaningless. Use single-alphabet names only when their meaning is clear, e.g., X,
ordinates andifor array index. Use meaningful names like row and
of x and y, i and j, x1 and x2), numStudents (not n), maxGrade, size (not n),

- they are
but usually
y, z for co-
col (instead

and upperbound (not n again). Differentiate between singular and plural nouns (e.g., use books for

an array of books, and book for each item).

o Use consistent indentation and coding style. Many IDEs (such as Eclipse/NetBeans) can re-format

your source codes with a single click.

2. Program Documentation: Comment! Comment! and more Comment to explain your code to other people

and to yourself three days later.

1.3 Check Pass Fail (if-else)

Write a program called CheckPassFail which prints "PASS" if the int variable "mark" is more than or equal

to 50; or prints "FAIL" otherwise. The program shall always print “DONE” before exiting.

Hints
Use >= for greater than or equal to comparison.

[* Trying if-else statement.
*/
public class CheckPassFail { // Save as "CheckPassFail.java"
public static void main(String[] args) { // Program entry point
int mark = 49; // Set the value of "mark" here!
System.out.printIn("The mark is " + mark);
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/I if-else statement

if (... ) {
System.out.printin( ...... );
}else {
System.out.printin( ...... );
}
System.out.printin( ...... );
}
}
Try

mark = 0, 49, 50, 51, 100 and verify your results.

Take note of the source-code indentation!!! Whenever you open a block with '{’, indent all the statements
inside the block by 3 (or 4 spaces). When the block ends, un-indent the closing '}' to align with the opening
statement.

1.4 CheckOddEven (if-else)

Write a program called CheckOddEven which prints "Odd Number" if the int variable “number” is odd, or
“Even Number” otherwise. The program shall always print “bye!” before exiting.

Hints
n is an even number if (n % 2) is 0; otherwise, it is an odd number. Use == for comparison, e.g., (n % 2) == 0.

/**
* Trying if-else statement and modulus (%) operator.
*/
public class CheckOddEven { // Save as "CheckOddEven.java"
public static void main(String[] args) { // Program entry point
intnumber =49;  // Set the value of "number" here!
System.out.printin("The number is " + number);

if (...... ){
System.out.printIn( ...... ); // even number
Yelse {
System.out.printin( ...... ); /[ odd number
}
System.out.printin( ...... );
}
}
Try

number =0, 1, 88, 99, -1, -2 and verify your results.

Again, take note of the source-code indentation! Make it a good habit to ident your code properly, for ease of
reading your program.

1.5 PrintNumberInWord (nested-if, switch-case)

Write a program called PrintNumberInWord which prints "ONE", "TWOQO",... , "NINE", "OTHER" if
the int variable "number" is 1, 2,..., 9, or other, respectively. Use (a) a "nested-if" statement; (b) a "switch-case-
default" statement.

Hints
/**
* Trying nested-if and switch-case statements.
*/
public class PrintNumberInWord { // Save as "PrintNumberinWord.java"
public static void main(String[] args) {
int number = 5; // Set the value of "number" here!

50|Page



/I'Using nested-if
if (number == 1) { // Use == for comparison
System.out.printin( ...... );

Yelseif (... ){
Yelseif (.){
.}:"e.l.se{

L

/I'Using switch-case-default
switch(number) {
case 1:
System.out.printin( ...... ); break; // Don't forget the "break" after each case!
case 2:
System.out.printin( ...... ); break;

}
}
}

Try
number =0, 1, 2, 3, ..., 9, 10 and verify your results.

1.6 PrintDayIlnWord (nested-if, switch-case)

Write a program called PrintDaylnWord which prints “Sunday”, “Monday”, ... “Saturday” if the int variable
"dayNumber" is 0, 1, ..., 6, respectively. Otherwise, it shall print "Not a valid day". Use (a) a "nested-if"
statement; (b) a "switch-case-default" statement.

Try

dayNumber =0, 1, 2, 3, 4, 5, 6, 7 and verify your results.

2. Exercises on Number Systems (for Science/Engineering Students)

To be proficient in programming, you need to be able to operate on these number systems:
1.  Decimal (used by human beings for input and output)
2. Binary (used by computer for storage and processing)
3. Hexadecimal (shorthand or compact form for binary)

2.1 Exercises (Number Systems Conversion)

1. Convert the following decimal numbers into binary and hexadecimal numbers:

a. 108
b. 4848
c. 9000
Convert the following binary numbers into hexadecimal and decimal numbers:
a. 10000000

b. 101010101010
C. 1000011000

Convert the following hexadecimal numbers into binary and decimal numbers:

a. 1234
b. 80F
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c. ABCDE
Convert the following decimal numbers into binary equivalent:

a. 123.456D
b. 19.25D

2.2 Exercise (Integer Representation)

1. What are the ranges of 8-bit, 16-bit, 32-bit and 64-bit integer, in "unsigned" and "signed"
representation?

Give the value of 88, 0, 1, 127, and 255 in 8-bit unsigned representation.

Give the value of +88, -88 , -1, 0, +1, -128, and +127 in 8-bit 2's complement signed representation.
Give the value of +88, -88 , -1, 0, +1, -127, and +127 in 8-bit sign-magnitude representation.

Give the value of +88, -88 , -1, 0, +1, -127 and +127 in 8-bit 1's complement representation.

abkrwnmn

2.3 Exercises (Floating-point Numbers)

1. Compute the largest and smallest positive numbers that can be represented in the 32-bit normalized
form.

2. Compute the largest and smallest negative numbers can be represented in the 32-bit normalized form.
3. Repeat (1) for the 32-bit denormalized form.
4.  Repeat (2) for the 32-bit denormalized form.

Hints:

1. Largest positive number: S=0, E=1111 1110 (254), F=111 1111 1111 1111 1111 1111.
Smallest positive number: S=0, E=0000 00001 (1), F=000 0000 0000 0000 0000 0000.

2. Same as above, but S=1.

3. Largest positive number: S=0, E=0, F=111 1111 1111 1111 1111 1111.
Smallest positive number: S=0, E=0, F=000 0000 0000 0000 0000 0001.

4.  Same as above, but S=1.

2.4 Exercises (Data Representation)

For the following 16-bit codes:

0000 0000 0010 1010;
1000 0000 0010 1010;

Give their values, if they are representing:
1.  a16-bit unsigned integer;

a 16-bit signed integer;

two 8-bit unsigned integers;

two 8-bit signed integers;

a 16-bit Unicode characters;

two 8-bit 1ISO-8859-1 characters.

o gk~ wN

3. Exercises on Decision and Loop

3.1 SumAverageRunninglnt (Decision & Loop)

Write a program called SumAverageRunninglInt to produce the sum of 1, 2, 3, ..., to 100. Store 1 and 100 in
variables lowerbound and upperbound, so that we can change their values easily. Also compute and display the
average.

The output shall look like:

The sum of 1 to 100 is 5050
The average is 50.5
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Hints
/**
* Compute the sum and average of running integers from a lowerbound to an upperbound using loop.
*/
public class SumAverageRunningInt { // Save as "SumAverageRunninglnt.java
public static void main (String[] args) {
/I Define variables
int sum =0; /I The accumulated sum, init to 0
double average;  // average in double
final int LOWERBOUND = 1;
final int UPPERBOUND = 100;

/I Use a for-loop to sum from lowerbound to upperbound
for (int number = LOWERBOUND; number <= UPPERBOUND; ++number) {
/I The loop index variable number =1, 2, 3, ..., 99, 100
sum += number; // same as "sum = sum + number"

}

/I Compute average in double. Beware that int / int produces int!

1. Modify the program to use a ""while-do™ loop instead of **for"* loop.

int sum = 0;

int number = LOWERBOUND; /I declare and init loop index variable
while (number <= UPPERBOUND) { // test
sum += number;

++number; [l update

}

2. Modify the program using do-while loop
int sum =0;

int number = LOWERBOUND; /I declare and init loop index variable

do {
sum += number;
++number; /I update

} while (humber <= UPPERBOUND); // test

3. What is the difference between "for" and "while-do" loops? What is the difference between "while-do" and
"do-while" loops?

4. Modify the program to sum from 111 to 8899, and compute the average. Introduce an int variable
called count to count the numbers in the specified range (to be used in computing the average).

5. Modify the program to find the "sum of the squares" of all the numbers from 1 to 100, i.e. 1*1 + 2*2 + 3*3 +
... +100*100.

6. Modify the program to produce two sums: sum of odd numbers and sum of even numbers from 1 to 100.
Also computer their absolute difference.

3.2 ProductlToN (or Factorial) (Decision & Loop)

Write a program called Product1ToN to compute the product of integers from 1 to 10 (i.e., 1x2x3x...x10), as an
int. Take note that It is the same as factorial of N.

Hints
Declare an int variable called product, initialize to 1, to accumulate the product.
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/I Define variables

int product =1; // The accumulated product, init to 1
final int LOWERBOUND = 1;

final int UPPERBOUND = 10;

Try

1.  Compute the product from 1to 11, 1to 12, 1 to 13 and 1 to 14. Write down the product obtained and
decide if the results are correct.

HINTS: Factorial of 13 (=6227020800) is outside the range of int [-2147483648, 2147483647]. Take
note that computer programs may not produce the correct result even though the code seems correct!

2. Repeat the above, but uselongto store theproduct. Compare the products obtained
with int for N=13 and N=14.

HINTS: With long, you can store factorial of up to 20.

3.3 HarmonicSum (Decision & Loop)

Write a program called HarmonicSum to compute the sum of a harmonic series, as shown below,
where n=50000. The program shall compute the sum from left-to-right as well as from the right-to-left. Are the
two sums the same? Obtain the absolute difference between these two sums and explain the difference. Which
sum is more accurate?

Harmonic(n) = 1+l+l+...+l
2 3 n
Hints
/**
* Compute the sum of harmonics series from left-to-right and right-to-left.
*/

public class HarmonicSum { // Save as "HarmonicSum.java"
public static void main (String[] args) {
/I Define variables
final int MAX_DENOMINATOR = 50000; // Use a more meaningful name instead of n
double sumL2R = 0.0; /I Sum from left-to-right
double sumR2L = 0.0; /I Sum from right-to-left
double absDiff; /I Absolute difference between the two sums

/I for-loop for summing from left-to-right
for (int denominator = 1; denominator <= MAX_DENOMINATOR; ++denominator) {
/I denominator = 1, 2, 3, 4, 5, ..., MAX_DENOMINATOR

[/l Beware that int/int gives int, e.g., 1/2 gives 0.
}

System.out.printIn("The sum from left-to-right is: " + sumL2R);

/I for-loop for summing from right-to-left

/I Find the absolute difference and display
if (sumL2R >sumR2L) ......
else ......

3.4 ComputePI (Decision & Loop)

Write a program called ComputePl to compute the value of =, using the following series expansion. Use the
maximum denominator (MAX_DENOMINATOR) as the terminating condition.
Try MAX_DENOMINATOR of 1000, 10000, 100000, 1000000 and compare the Pl obtained. Is this series
suitable for computing P1? Why?
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Hints
Add to sum if the denominator % 4 is 1, and subtract from sum if it is 3.

double sum = 0.0;

int MAX_DENOMINATOR =1000; // Try 10000, 100000, 1000000
for (int denominator = 1; denominator <= MAX_DENOMINATOR; denominator += 2) {
/[ denominator = 1, 3, 5, 7, ..., MAX_DENOMINATOR
if (denominator % 4 == 1) {
sum += ......;
} else if (denominator % 4 == 3) {

}else { // remainder of O or 2
System.out.printin(*Impossible!!!");

Try

1. Instead of using maximum denominator as the terminating condition, rewrite your program to use the
maximum number of terms (MAX_TERM) as the terminating condition.

int MAX_TERM = 10000; // number of terms used in computation
int sum = 0.0;
for (int term = 1; term <= MAX_TERM; term++) {
llterm =1, 2, 3,4, ..., MAX_TERM
if (term % 2 == 1) { // odd term number: add
sum+=1.0/(term* 2 - 1);
Yelse { /[ even term number: subtract

2. JDK maintains the value of © in a built-in double constant called Math.Pl (=3.141592653589793). Add a
statement to compare the values obtained and the Math.PI, in percents of Math.Pl, i.e., (piComputed / Math.PI)
*100.

3.5 Cozal.ozaWoza (Decision & Loop)

Write a program called CozalozaWoza which prints the numbers 1 to 110, 11 numbers per line. The program
shall print "Coza" in place of the numbers which are multiples of 3, "Loza" for multiples of 5, "Woza" for
multiples of 7, "CozalLoza" for multiples of 3 and 5, and so on. The output shall look like:

12 Coza 4 Loza Coza Woza 8 Coza Loza 11
Coza 13 Woza Cozaloza 16 17 Coza 19 Loza CozaWoza 22
23 Coza Loza 26 Coza Woza 29 Cozal.oza 31 32 Coza

Hints

public class CozalLozaWoza { // Save as "Cozal.ozaWoza.java"
public static void main(String[] args) {
final int LOWERBOUND = 1, UPPERBOUND = 110;
for (int number = LOWERBOUND; number <= UPPERBOUND; ++number) {
// number = LOWERBOUND+1, LOWERBOUND+2, ..., UPPERBOUND
/I Print "Coza" if number is divisible by 3
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if (o) {

System.out.print("Coza");

}
[l Print "Loza" if number is divisible by 5
if (... ) {
System.out.print(.....);
}

/I Print "Woza" if number is divisible by 7

/I Print the number if it is not divisible by 3, 5 and 7 (i.e., it has not been processed above)

if () {

/I After processing the number, print a newline if number is divisible by 11;
// else print a space

if (...... ) {
System.out.printIn(); // print newline
}else {
System.out.print( ...... ); // print a space
}
}
}
}
Notes

1. You cannot use nested-if (if ... else if ... else if ... else) for this problem. It is because the tests are not
mutually exclusive. For example, 15 is divisible by both 3 and 5. Nested-if is only applicable if the tests
are mutually exclusive.

2. The tests above look messy. A better solution is to use a boolean flag to keep track of whether the
number has been processed, as follows:

final int LOWERBOUND = 1, UPPERBOUND = 110;

boolean printed;
for (int number = LOWERBOUND; number <= UPPERBOUND; ++number) {
printed = false; // init before processing each number
/I Print "Coza" if number is divisible by 3
if (... ) {
System.out.print( ...... );
printed = true; // processed!

}
Il Print "Loza" if number is divisible by 5
if (...... ){

System.out.print( ..... );
printed = true; // processed!

}
/I Print "Woza" if number is divisible by 7

/I Print the number if it has not been processed
if (Iprinted) {

/I After processing the number, print a newline if it is divisible by 11;
/I else, print a space
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3.6 Fibonacci (Decision & Loop)

Write a program called Fibonacci to print the first 20 Fibonacci numbers F(n), where F(n)=F(n-1)+F(n—
2) and F(1)=F(2)=1. Also compute their average. The output shall look like:

The first 20 Fibonacci numbers are:
1123581321345589 144 233 377 610 987 1597 2584 4181 6765
The average is 885.5

Hints

/**

* Print first 20 Fibonacci numbers and their average

*/

public class Fibonacci {

public static void main (String[] args) {

intn=3; /I The index n for F(n), starting from n=3, as n=1 and n=2 are pre-defined
int fn; /I F(n) to be computed
int fnMinusl = 1; // F(n-1), initto F(2)
int fnMinus2 = 1; // F(n-2), initto F(1)
intnMax =20;  // maximum n, inclusive
int sum = fnMinusl + fnMinus2; // Need sum to compute average
double average;

System.out.printin(*The first " + nMax + " Fibonacci numbers are:");

while (n <=nMax) { // n starts from 3
/In=3,4,5, ..., nMax
/I Compute F(n), print it and add to sum
/I Increment the index n and shift the numbers for the next iteration
++n;
fnMinus2 = fnMinus1;
fnMinusl = fn;

}

/I Compute and display the average (=sum/nMax).
/I Beware that int/int gives int.

Try

1. Tribonacci numbers are a sequence of numbers T(n) similar to Fibonacci numbers, except that a
number is formed by adding the three previous numbers, i.e., T(n)=T(n-1)+T(n-2)+T(n-3), T(1) =T(2)=1,
and T(3)=2. Write a progr