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REGULATIONS 2015
(CHOICE BASED CREDIT SYSTEM)
(Common to all B.E./B.Tech. Degree Programmes)

Regulation 2015 has been prepared in accordance with the guidelines given by the University
Grants Commission, All India Council for Technical Education and affiliating University
incorporating the features of the Choice Based Credit System (CBCS). The Regulation 2015
is applicable to the candidates admitted to the Bachelor of Engineering (B.E.) / Bachelor of
Technology (B.Tech.) Degree Programmes of the Institution in the academic year 2015-2016
for Regular admission (Academic year 2016-2017 for Lateral Entry) and subsequently.

The regulations hereunder are subjected to amendments as may be decided by the Academic
Council of the Institution from time to time. Any or all such amendments will be effective
from such date and to such batches of students (including those already in the middle of the

programme) as may be decided by the Academic Council.

1. ADMISSION
Candidate, seeking admission to the B.E./B.Tech. Programme, shall satisfy the conditions
of admission prescribed by the Directorate of Technical Education and Anna University,
Chennai as given below.
1.1 Regular Admission
Candidates, for admission to the first semester of the eight semesters B.E./B.Tech.
Degree Programmes, shall be required to have passed:
. Higher Secondary Examination (10 +2) of Curriculum (Regular Academic
Stream) prescribed by the Government of Tamil Nadu with Mathematics,
Physics, and Chemistry as three of the four subjects of the study prescribed
under Part-11l or any other examinations of any Board or University or
authority accepted by the Syndicate of the University / Directorate of
Technical Education (DoTE), Chennai as equivalent thereto.
(or)
= Should have passed Higher Secondary Examination of Vocational Stream

(Engineering/Technology), prescribed by the Government of Tamil Nadu.
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1.2 Lateral Entry Admission

1.2.1

1.2.2

The candidates who possess Diploma in Engineering / Technology awarded by
the State Board of Technical Education and Training, Tamil Nadu or its
equivalent are eligible to apply for Lateral Entry admission to the third semester
of B.E. / B.Tech. Programmes in the branch of study as per the eligibility
criteria prescribed by the Directorate of Technical Education from time to time.
(on)

The candidates who possess the Bachelor Degree in Science (B.Sc.) (10+2+3
stream) with Mathematics as a subject in B.Sc. is eligible to apply for Lateral
Entry admission to the third semester of B.E./B.Tech. Programmes, as per the
eligibility criteria prescribed by the Directorate of Technical Education from
time to time. Such candidates shall undergo two additional Engineering

subject(s) one each in third and fourth semesters, as bridge courses.

PROGRAMMES OFFERED
A candidate may be offered admission to any one of the programmes offered by the

Institution for the candidates specified in Clause 1.1 and as per the eligibility criteria of

DoTE for the candidates under Clause 1.2 from the list given below:

B. E. Programmes

i. Aeronautical Engineering

ii. Agricultural Engineering

iii. Automobile Engineering

iv. Civil Engineering

v. Computer Science and Engineering

vi. Electrical and Electronics Engineering

vii. Electronics and Communication Engineering
viii. Electronics and Instrumentation Engineering
iX. Mechanical Engineering

X. Mechatronics

B. Tech. Programmes

i. Biotechnology

ii. Fashion Technology

iii. Information Technology

iv. Textile Technology

v. Food Technology
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3. STRUCTURE OF THE PROGRAMME

3.1

3.2

3.3

Every programme shall have a distinct curriculum with syllabi consisting of theory,
laboratory, mini-project, life-skills and personality development courses, as
prescribed by the respective Boards of Studies, broadly categorized under:

(i) Basic Science courses including Mathematics, Physics, Chemistry and further
specialization in these subjects

(if) Basic Engineering courses including Engineering Graphics, Workshop
Practices, Basics of Electrical, Electronics, Civil, Mechanical Engineering,
Engineering Mechanics and Computer Programming.

(iii) Humanities and Social Science courses including Language Courses,
Management Courses, Life Skills and Professional Ethics.

(iv) Professional Courses include Discipline Core Courses, Professional Electives,
Core Electives and Open Electives.

(v) Employability Enhancement Courses (EEC) include Project Work and /or
Internship, Seminar, Industrial /Practical Training, Value Added and Certificate
Courses.

The assortment of different courses shall be designed that the student, at the end of

the programme, would be able to be trained not only in his / her relevant

professional field but also as a socially mindful human being.

The medium of instruction is English for all the Courses, Examinations, Seminar

Presentation, Projects and any other courses that a student registers for.

Each course is normally assigned a certain number of credits, with 1 credit per

lecture period per week, 1 credit for 2 periods of tutorial, 1 credit for 2 periods of

laboratory courses, and 1 credit for 2 periods of seminar/project work per week.

A Diagnostic Test will be administered to all the B.E. / B.Tech. students after the

admission to assess the proficiency in English and based on the score they will be

brought under two streams namely, Stream A and Stream B. Students under Stream

A will study Communicative English I and Stream B will study Basic English |

under Language Elective I in the First Semester. In the Second Semester, Stream A

will be further divided into two categories based on their English language

proficiency assessed in the Continuous Assessment, while the upper segment can
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enroll and study German / Japanese / French / Chinese / Hindi and the remaining
students of that Stream will study Communicative English I1. The students under
Stream B will study Basic English Il or may opt for Communicative English 11
based on the assessment carried out at the end of the semester I.

Every student shall be required to opt for Nine electives from the list of electives.
Students can opt for the electives (Core / Professional / Open Elective) from any
branch of B.E/B.Tech. Programmes, besides his / her own discipline courses, during
V to VIII Semesters, if he/she satisfies the prerequisite for that particular course.
However, out of nine electives, every student shall be required to opt for, a
minimum of three electives as open electives from the list of open electives of the
branch / branches other than his / her branch of specialisation. There shall be no
pre-requisite course(s) for such open electives.

Students can also opt for one-credit courses of 15 to 20 hour duration, which will
be offered by the experts from the industry on specialised topics. Students can opt
for such one-credit courses during the semesters | to V11 as and when these courses
are offered. A student will also be permitted to register the one-credit courses
offered by other Departments, provided the student has fulfilled the necessary pre-
requisites or the courses that may not require any pre-requisites. Under no
circumstances, the same one credit course shall be repeated in subsequent semesters
in any Department / Centre and a maximum batch size for a given course shall not
exceed 40. In the case of disciplines with multiple divisions (intake more than 60)
different course(s) shall be offered to other batch(es) of students.

On successful completion of one credit courses, Credits will be indicated in the
Grade Sheet, but will not be considered for computing the Cumulative Grade Point
Average (CGPA). However, if a student wishes to avail the exemption from any
one of the Electives (other than open elective) of the Semester VIII, he / she can do
so by exercising his / her option in writing to the respective Head of the Department
during the beginning of the VIII Semester, following the equivalence norm, that
one regular elective (in the VIII Semester) is equivalent to three one-credit
courses completed by the student during the previous semesters, 1V to VII. Details
of the one credit courses offered by the department shall be forwarded to the Office
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of the Controller of Examinations. However one credit courses completed during |
to Il semesters shall be maintained in the Grade sheet as “Additional credits
earned” (not considered for the computation of GPA/CGPA).

Fast Track System shall enable students to undergo a semester-long Internship or
Special Training during Semester VI1II. A student who secures a minimum CGPA of
8.50 in Semester IV with no current arrears, as on that date and maintains the
CGPA of 8.50 till VI Semester without any arrears shall be eligible to opt for Fast
Track System and such student is required to complete three elective courses
satisfactorily, while completion of Semester VII, as additional Credits during the
semesters V to VII.

Every student shall be required to carry out a Project Work in the Department /
Industry or by exercising Fast track during VIII Semester in consultation with the
Faculty Guide and submit the project report, in the prescribed format, at the end of
the V111 Semester for the valuation.

A student can register for Self-Study Elective(s) over and above the electives from
any branch of Engineering / Technology at the rate of one per semester starting
from V semester onwards provided he/she maintains a Cumulative Grade Point
Average (CGPA) of 8.50 or above till the previous semesters with no current
arrears. Credits will be indicated for such courses in the grade sheets (additional
credits) but will not be considered for computing the CGPA.

A Student may be permitted to credit online courses with the approval of the
Departmental Consultative Committee constituted by the Head of the Department,
subject to a maximum of three credits. Such students may be exempted from
attending the classes, if such course(s) are offered in the semester. Summary of such
on-line courses, taken by the students, along with the offering agency shall be
presented to the Academic Council for information and further suggestions.
However, those students need to obtain certification from the agency / agencies
offering the course, to become eligible for writing or seeking exemption (core
elective course) from the End Semester Examination. In case of credits earned
through online mode, from the other Institute / University, the credits may also be
transferred directly after due approval from the Departmental Consultative
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Committee and the Office of the Controller of Examinations. A student can get
exemption for a maximum of 3 credits during the entire programme (in lieu of

Discipline elective or Open elective).

4. VALUE ADDED COURSES/ ADD-ON COURSES
A Student can opt for the Value Added Courses / Add-on Courses offered by the various

Department / Centres for which the batch size will not exceed 40 per course from

Semester 11 to VII. Head of the Department / Centre shall submit the list of such courses,

duly approved / ratified by the Academic Council, to the Controller of Examinations to

administer the examination process. A separate Certificate will be issued on successful

completion of the course by the Office of the Controller of Examinations.

5. DURATION OF THE PROGRAMME

5.1

5.2

5.3

5.4

A regular student (admitted after 10+2) or equivalent is normally expected to
satisfactorily fulfil the requirements for award of the degree B.E. / B.Tech. within
four academic years (8 semesters) from the date of admission but in any case not
more than 7 years (14 Semesters); lateral entry students shall fulfil such
requirements within three academic years (6 semesters) from the date of admission
but in any case not more than six years (12 Semesters) leading to the award of
Degree of Bachelor of Engineering (B.E.) / Bachelor of Technology (B.Tech.) of
Anna University, Chennai.

The total period for completion of the programme from the commencement of the
semester, to which the student was admitted, shall not exceed the maximum period
(Clause 5.1), regardless to the break-of-study (vide Clause 15) or period of
prevention in order.

Each semester shall consist of minimum 90 working days or 450 periods of 60
minutes each or equivalent. Head of the Department shall ensure that every faculty
member teaches the subject / course as prescribed in the approved curriculum and
syllabi.

Special Theory / Practical Sessions may be conducted for students who require

additional inputs over and above the number of periods normally specified
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(Remedial Classes), as decided by the Head of the Department, within the specified

duration of the Semester / Programme.

6. COURSE ENROLLMENT AND REGISTRATION
6.1 Each student, on admission shall be assigned to a Faculty Advisor (vide Clause 8)

who shall advise / counsel the student about the details of the academic programme

and the choice of course(s) considering the student’s academic background and

career objectives.

6.2 Every student shall enroll for the courses of the succeeding semester, in the current

semester. However, the student shall confirm the enrollment by registering for the

courses within the first five working days after the commencement of the semester

concerned.

6.3 After registering for a course, a student shall attend the classes, satisfy the

attendance requirements, earn Continuous Assessment marks and appear for the

End Semester Examinations.

6.3.1

6.3.2

6.3.3

Each student, on admission to the programme, shall register for all the courses
prescribed in the curriculum in the first Semester of study (111 Semester for
students admitted under lateral entry stream).

The enrollment for all the courses of the Semester 11 will commence 10 working
days prior to the last working day of Semester I. The student shall confirm the
enrollment by registering for the courses within the first five working days after
the commencement of the Semester I1. In the case, if a student fails to register in
the course(s), he/ she may be permitted to register the same, as specified in the
Clause 6.5, in the subsequent semesters or when it is offered.

The enrollment for the courses of the Semesters 111 to VIII will commence 10
working days prior to the last working day of the preceding semester. The
student shall enroll for the courses with the guidance of the student’s Faculty
Advisor. If a student wishes, the student may drop or add courses (vide Clause
6.4) within five working days after the commencement of the semester
concerned and complete the registration process duly authorized by the Faculty
Advisor.
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6.4 Flexibility to Add or Drop courses

6.4.1

6.4.2

6.4.3

6.4.4

A student has to earn the total number of credits specified in the Curriculum of
the respective Programme of study in order to be eligible to obtain the degree.
However, if a student wishes, the student is permitted to earn more than the total
number of credits prescribed in the curriculum by opting for one- credit courses,
self study electives or additional courses.

From the 1ll to VIII semesters (from IV to VIII Semesters in case of lateral
entry students), the student has the option of registering for additional courses or
dropping existing courses. Total number of credits of such courses cannot
exceed 6 in a given Semester. However the maximum number of credits that a
student can register in a particular semester shall not exceed 30 credits
(regardless to the reappearance credits). In such cases, the attendance
requirement as stated Clause 7 is mandatory.

The minimum number of credits that a student can register in a particular
semester shall not be less than 18 credits (except V11 / V111 semester).

The student shall register for the project work in the V11l semester only.

6.5 Reappearance Registration

6.5.1

6.5.2

6.5.3

6.5.4

If a student fails in a theory course, the student shall do reappearance
registration (Examination) for that course in the subsequent semesters or when it
is offered next.

On registration, a student may attend the classes for the reappearance
registration courses, if the student wishes, and the attendance requirement (vide
Clause 7) is not compulsory for such courses.

However, if a student wishes to improve his/ her continuous assessment, in the
second attempt during reappearance, shall satisfy the Clause 6.5.5 and appear
for continuous assessment as given for that particular course.

If the theory course, in which the student has failed, is either a professional
elective or an open elective, the student may register for the same or any other
professional elective or open elective course, respectively in the subsequent

semesters. However, the change of elective courses is permitted only once.
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6.5.5 In this case (Clause 6.5.4), the student shall attend the classes, satisfy the

attendance requirements (vide Clause 7), earn Continuous Assessment marks

and appear for the End Semester Examination.

6.5.6 The student who fails in any Laboratory Course/ Project work / Seminar or any

other EEC courses (Specified in Clause 3.1) shall register for the same in the
subsequent semesters or when offered next, and repeat the course as per Clause
6.5.5.

6.5.7 If a student is prevented from writing the end semester examination of a course

or several courses due to lack of attendance, the student has to register for that /
those course(s) again, when offered next, attend the classes and fulfill the
requirements as per Clause 6.5.5 & 6.5.6. If the course, in which the student has
‘lack of attendance’, is a Core Elective or an Open Elective, the student may
register for the same or any other Core Elective or Open Elective course(s)
respectively in the subsequent semesters and appear in the examination as per
Clause 6.5.5.

REQUIREMENTS FOR APPEARING FOR THE END SEMESTER
EXAMINATION OF A COURSE
A student who has fulfilled the following conditions (vide Clause 7.1 and 7.2) shall be

deemed to have satisfied the attendance requirements for appearing for End Semester

Examination of a particular course.

7.1

7.2

Every student is expected to attend all the periods and earn 100% attendance.
However, a student shall secure not less than 80% attendance (Physical presence)
course wise taking into account the number of periods required for that course as
specified in the curriculum.

If a student, secures attendance between 70% and 79% in any course(s) in the
current semester due to medical reasons (prolonged hospitalization / accident /
specific illness) or participation in Institution/ University/ State/ National/
International level extra and co-curricular activities, with prior permission from the
Head of the Department, shall be permitted to appear for the current semester
examinations subject to the condition that the student shall submit the medical
certificate / participation certificate attested by the Head of the Department (along
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with Condonation form). Such certificates along with the condonation forms shall
be forwarded to the Controller of Examinations for verification and permission to
attend the examinations. However during the entire programme of study, a student
can avail such Condonation in any two semesters only (regardless the number of
courses).

A student shall normally be permitted to appear for End Semester Examination of
the course(s) if the student has satisfied the attendance requirements (vide Clause
7.1 — 7.2) and has registered for examination in those courses of that semester by
paying the prescribed fee.

Students who do not satisfy Clause 7.1 and 7.2 and who secure less than 70%
attendance in a course will not be permitted to write the End-Semester Examination
of that course. The student has to register and repeat this course in the subsequent
semesters or when it is offered next (vide Clause 6.5).

In the case of reappearance registration for a course (vide Clause 6.5), the student
has to register for examination in that course by paying the prescribed fee.

A student who has already appeared for a course in a semester and passed the
examination is not entitled to reappear in the same course for improvement of

grades.

FACULTY ADVISOR
To help the students in planning their courses of study and for general advice on the

academic programme, the Head of the Department will attach a certain number of

students to a Faculty member of the Department who shall function as Faculty Advisor

for those students. The Faculty Advisor shall advise and guide the students in registering

of courses, reappearance of courses, monitor their attendance and progress and counsel

them periodically. If necessary, the Faculty Advisor may also discuss with or inform the

parents about the progress / performance of the students concerned.

COMMITTEES

9.1

Common Course Committee

9.1.1 A theory course handled by more than one faculty including the discipline with

multiple divisions (greater than or equal to 2 ) shall have a “Common Course

Committee” comprising of all members of faculty teaching that course with one
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of the members as the Course Coordinator, nominated by the Head of the
Institution (Head of the Department in the case of multiple divisions of a
discipline) and student representatives (one per specialization or division)
registered for that course in the current semester.

First meeting of the Common Course Committee shall be held within fifteen
days from the date of commencement of the semester. Two subsequent
meetings in a semester may be held at suitable intervals. During these meetings,
the student members shall meaningfully interact and express their opinions and
suggestions of all the students to improve the effectiveness of the teaching-
learning process. It is the responsibility of the student representatives to convey
the proceedings of these meetings to all the students.

9.1.2 In addition, Common Course Committee (without the student representatives)
shall meet to ensure uniform evaluation through the common question papers
during Continuous Assessment and End Semester Examinations.

9.2 Class Committee Meeting
For all the courses taught, prescribed in the curriculum, Class Committee meeting
shall be convened thrice in a semester (first meeting within 15 days from the
commencement of the semester and other two meetings at equal interval after the
first meeting) comprising members of the faculty handling all the courses and two

student representatives from the class.

One of the members of the faculty (preferably not handling any courses to that
class), nominated by the Head of the Department, shall coordinate the activities of
the Committee. During these meetings, the student members shall meaningfully
interact and express their opinions and suggestions of all the students to improve the
effectiveness of the teaching-learning process. It is the responsibility of the student

representatives to convey the proceedings of these meetings to all other students.

10. SYSTEM OF EXAMINATION
10.1 Performance in each course of study shall be evaluated based on (i) Continuous
Assessment throughout the semester and (ii) End Semester examination at the end

of the semester for the regular courses or as given in the Clause 16. However, the
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final examination in the case of one credit courses / certificate / value added courses
may be conducted, as and when the course is completed, through the office of the
Controller of Examinations.

10.2 Each course, both theory and practical including project work, shall be evaluated as
per the Scheme of Assessment given in Clause 16.

10.3 The End Semester Examinations shall normally be conducted after satisfying the
Clause 5.2. Supplementary Examinations may also be conducted, at such times, for
the benefit of the students as decided by the Controller of Examinations.

10.4 For the End Semester examinations, both theory and practical courses including
project work, the internal and external examiners (from Academia or Industry) shall
be appointed by the Controller of Examinations as per the guidelines given by the

Examination and Evaluation Board of the Institute.

11. PASSING REQUIREMENTS AND PROVISIONS
11.1 A student who secures not less than 50% of total marks prescribed for a course,
vide Clause 16, comprising a minimum of 50% of the marks prescribed for the End
Semester Examination, shall be declared to have passed the course successfully and
earned the prescribed credits for that course, applicable for all registered courses.

11.1.1 If a student fails to secure a pass in a particular course, i.e., failing to obtain
minimum marks, as stated above, it is mandatory that he/she shall register and
reappear for the examination in that course in the subsequent semester(s)
whenever the examinations are conducted for that course, till he / she secures a
‘Pass’.

11.1.2 Continuous Assessment (CA) marks obtained by the student in the first
appearance shall be retained and considered valid for one subsequent attempt,
except Clause 6.5.4, 6.5.5, 6.5.6 and 6.5.7. However, from the third attempt
onwards, the student shall be declared to have passed the course if he/she
secures a minimum of 6 Grade Points (B Grade) in the course prescribed during
the End Semester Examinations.

11.2 The minimum number of total credits to be earned by a student to qualify for the
award of Degree in the various branches of study as prescribed by the respective

Boards of Studies is given below:
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Minimum Credits
Branch of Study Regular Lateral
Admission Entry

B.E. Programmes

Aeronautical Engineering 178 134
Agricultural Engineering 177 133
Automobile Engineering 179 134
Civil Engineering 176 131
Computer Science and Engineering 176 131
Electrical and Electronics Engineering 176 132
Electronics and Communication Engineering 177 132
Electronics and Instrumentation Engineering 177 133
Mechanical Engineering 179 135
Mechatronics 177 133
B.Tech. Programmes

Biotechnology 175 131
Fashion Technology 176 132
Information Technology 176 131
Textile Technology 175 131
Food Technology 175 131

11.2.1 Student Migration and Credit Transfer: Normalization of the Credits will be
carried out in consultation with the Board of Studies of the programme
concerned and approved by the Head of Institution, if a student migrates from
other institutions to Bannari Amman Institution of Technology or rejoins from
previous regulation to this regulation.

11.3 A student shall be declared to have qualified for award of B.E/B.Tech. Degree if
he/she successfully completes the course requirements (vide Clause 7, 10 and 11)
and passed all the prescribed courses of study of the respective programme (listed in
Clause 2), within the duration specified in Clause 5.1.
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12. ASSESSMENT AND AWARD OF LETTER GRADES

12.1 The assessment shall be based on the performance in the End Semester
Examinations and / or Continuous Assessment, carrying marks as specified in
Clause 16. Letter Grades (based on Credit Point and Grade Point) are awarded to
the students based on the performance in the evaluation process.

12.2 Credit Point is the product of Grade Point and number credits for a course and
Grade Point is a numerical weight allotted to each letter grade on a 10-point scale
(as specified in the Clause 12.3), while the Letter Grade is an index of the
performance of a student in a said course.

12.3 The performance of a student will be reported using Letter Grades, each carrying

certain points as detailed below:

Range of Total Marks (as Grade
specified in Clause 16) / Points Letter Grade
Specific Reason
91 to 100 10 O (Outstanding)
811090 9 A + (Excellent)
71 to 80 8 A (Very Good)
61to 70 7 B + (Good)
50 to 60 6 B (Above average)
0to 49 0 RA (Reappearance Registration)
Incomplete 0 I
Withdrawal 0 W
Absent 0 AB
Shortage of Attendance 0 SA

‘RA’ ---Reappearance registration is required for that particular course

‘I’ --- Continuous evaluation is required for that particular course in the

subsequent examinations.

‘SA’ --- shortage of attendance (Clause 7) and hence prevented from writing

end semester examination.

12.4 After completion of the evaluation process, Grade Point Average (GPA), and the

Cumulative Grade Point Average (CGPA) is calculated using the formula:
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>.C*g,

GPA/CGPA = n
1Ci
where
C, : Credit allotted to the course.
o} : Grade Point secured corresponding to the course.
n . number of courses successfully cleared during the particular

semester in the case of GPA and all the semesters, under
consideration, in the case CGPA.

12.5 A student who does not appear for the End Semester Examinations in a course, after
registering for the same, shall be deemed to have appeared for that examination for
the purpose of classification (Subject to Clause 14 and 15).

12.6 For the non credit courses Grades shall be indicated as given in the Clause 16 and
shall not be counted for the computation of GPA/CGPA.

12.7 Photocopy / Revaluation: A student, who seeks the re-valuation of the answer
script is directed to apply for the photocopy of his/her semester examination answer
paper(s) in the theory course(s), within 2 working days from the declaration of
results in the prescribed format to the Controller of Examinations through the Head
of the Department. On receiving the photocopy, the student can consult with a
competent member of faculty and seek the opinion for revaluation. Based on the
recommendations, the student can register for the revaluation through proper
application to the Controller of Examinations. The Controller of Examinations shall
arrange for the revaluation and declare the results. Revaluation is not permitted to
the courses other than theory courses. In the case of theory courses with laboratory
component, a student can seek revaluation for the theory component only, following

the procedure stated above.

13. CLASSIFICATION OF THE DEGREE AWARDED
For the purpose of the ‘Award of Degree’, the duration of completion of the programme
shall be the total duration taken by a student for completing first time registration of all
the required courses and satisfying Clause 11, regardless to the period of Break-of-study

as per Clause 15 and satisfy any one of the conditions required as given below.
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13.1 First Class with Distinction: A student who qualifies for the award of the Degree
having passed all the courses of study of all the Eight Semesters (six semesters for
lateral entry students) at the first opportunity, after the commencement of his / her
study and securing a CGPA not less than 8.50 (vide clause 12.3) shall be declared to
have passed with First Class with Distinction.

13.2 First Class: A student who qualifies for the award of the Degree having passed all
the courses of study of all the eight semesters (six semesters for lateral entry
students) after the commencement of his / her study and securing a CGPA not less
than 6.50 shall be declared to have passed with First Class (not exceeded the total
duration as specified in the Clause 5).

13.3 Second Class: All other students who qualify for the award of the Degree shall be
declared to have passed in Second Class.

13.4 Course Completion Certificate shall be given to a student, provided he / she should
have registered all the courses and also registered for the examinations in those
courses (subject to Clause 6.0 and 7.0).

14. WITHDRAWAL FROM THE EXAMINATION

14.1 A student may, for valid reasons, be granted permission by the Head of the
Department to withdraw from appearing in the examination in any course(s) only
once during the entire duration of the degree programme.

14.2 Withdrawal application shall be valid only, if the student is eligible to write the
examination as per Clause 7 and, if such request for withdrawal is made prior to the
submission of the Continuous Assessment marks of the course(s) with the
recommendations from the Head of the Department.

14.3 Withdrawal shall not be considered as an appearance in the examination for the

eligibility of a student for First Class with Distinction or First Class.

15. AUTHORIZED BREAK OF STUDY FROM A PROGRAMME
15.1 A student is permitted to go on break of study for a maximum period of one year
either as two breaks of one semester each or a single break of one year.
15.2 A student is normally not permitted to break the period of study temporarily.

However, if a student happens to discontinue the programme temporarily during the
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middle of programme of study, for reasons such as personal accident or
hospitalization due to ill health or in need of health care, he/she shall apply to the
Head of the Institution in advance, in any case, not later than the last date for
registering for the semester examination, through the Head of the Department
stating the reasons for the break-of-study (for one academic semester or 6 months,
whichever is earlier). However, a student detained for want of minimum attendance
requirement as per Clause 7 shall not be considered as permitted ‘Break of Study’
and Clause 15.3 is not applicable for such case.

The student is permitted to rejoin the programme after the break shall be governed
by the rules and regulations of DoTE and the Curriculum and Regulations in force
at the time of rejoining, subject to the Clause 11.2.1.

Authorized break of study will be counted towards the duration specified for
passing all the courses (vide Clause 5.1 and 5.2) and for the purpose of
classification of Degree (vide Clause 13).

The total period for completion of the programme reckoned from the
commencement of the first semester to which the student is admitted shall not
exceed the maximum period specified in Clause 5.1, irrespective of the period of
break of study in order that he / she may be eligible, for the award of the degree
(vide Clause 13).

In case of valid reasons (as stated in Clause 15.2) extended break-of-study may be
granted by the Head of the Institution for a period not more than one year (total
duration or two semesters whichever is earlier) in addition to the earlier authorized
break of study.

If a student does not report back to the Institute, even after the extended Break of
Study, the name of the student shall be deleted permanently from the college
enrollment. Such students are not entitled to seek readmission under any
circumstances.
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16. SCHEME OF ASSESSMENT
Courses offered under B.E. / B.Tech. Programmes are assessed as given below:

THEORY COURSES

Continuous Assessment

Distribution of marks for Continuous Assessment:
Test | (15)

Test 11 (15)

Open book test (10)

Library - Seminars / Assignments (Two) (10)

End Semester Examination

Total Marks

THEORY COURSES WITH LAB COMPONENT
Continuous Assessment

Distribution of marks for Continuous Assessment:
Testl  (10)

Test Il (10)

Conduct of Experiment

Preparation(5)

Experiment and Results (5)

Record Note”

Final Lab Examination (20)

End Semester Examination

(QP pattern as per (1))

Total Marks

LABORATORY COURSES
Continuous Assessment
Distribution of marks for Continuous Assessment:
Conduct of Experiment
i.  Preparation (5)

ii.  Experiment and Results (10)

iii.  Record/ Observation” (5)
Test—Cycle I (15)
Test — Cycle Il (15)
End Semester Examination
Experiments & Results (40)
Viva Voce — (10)
Total Marks

Marks
50

50
100

Marks
50

50
100

Marks
50

50

100

# Reports / Record Note / Integrated Lab Manual to be retained for 1 year for Academic Audit, by respective Department
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v TECHNICAL SEMINAR Marks
Continuous Assessment 50
Distribution of marks for Continuous Assessment:
Presentation |  (25)

Presentation Il (25)

End Semester Examination

Report” (20)

Presentation (20)

Viva voce (10)

Total Marks 100

50

\% PROJECT Marks
Continuous Assessment 50
Distribution of marks for Continuous Assessment:
Review |
Literature survey (10)

Problem Identification (5)

Methodology (10)

Review |1

Continuation in Methodology (10)

Results / Progress (15)

End Semester Examination

Report” (20)

Presentation (20)

Viva voce (10)

Total Marks 100

50

Vi LANGUAGE ELECTIVE Marks
(CONTINUOUS ASSESSMENT ONLY)
Test1
Listening (10)
Speaking (5) 25
Reading (5)
Writing (5)
Test 2
Listening (10)
Speaking (5) 25
Reading (5)
Writing (5)

Oral Exam
Total Marks

50
100

# Reports / Record Note / Integrated Lab Manual to be retained for 1 year for Academic Audit, by respective Department
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VIl  ONE-CREDIT COURSE Marks
Test 30
Quiz 20
Final Examination 50
Total Marks 100
VIl MINI-PROJECT Marks
(CONTINUOUS ASSESSMENT ONLY)
Review | 25
Review I 25
Project Evaluation
Report (25)* 50
Presentation&Viva Voce (25)
Total Marks 100
IX LIFE SKILLS Marks
(CONTINUOUS ASSESSMENT ONLY)
Test | 25
Test Il 25
Final Examination 50
Total Marks 100
Grades (Excellent / Good / Satisfactory/Not Satisfactory)
X VALUE ADDED / CERTIFICATE COURSES Marks
(CONTINUOUS ASSESSMENT ONLY)
Test | 25
Test Il 25
Final Evaluation / Test 50
Total Marks 100

Grades (Excellent / Good / Satisfactory / Not Satisfactory)

Xl ENGINEERING GRAPHICS Marks
Continuous Assessment 50
Distribution of marks for Continuous Assessment:

Class work (based on attendance) (5)

Assignments (Minimum 8 Assignments) (20)

Model Examination (25)

End Semester Examination 50
Total Marks 100

# Reports / Record Note / Integrated Lab Manual to be retained for 1 year for Academic Audit, by respective

Department
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Optional Test: A student becomes eligible to appear for the one optional test
conducted after the Periodical Test II, only under the following circumstances: (i)
absent for Test | or Test Il or both on account of medical reasons (hospitalization /
accident / specific illness), or (ii) participation in the College / University / State /
National / International level Sports events with prior permission from the Head of the
Institution and (iii) on satisfying the conditions (i) or (ii), the student should have
registered for the Optional Test, through the concerned member of faculty who handles
the course or through the respective Head of the Department, submitted to the
Controller of Examinations. Such Optional Tests are not conducted for the courses
under the categories I11, 1V, V, VI, VII, VIII, 1X, X and XI listed above.

17. FIELD / INDUSTRIAL VISIT / INTERNSHIP
Heads of Departments, in order to provide the experiential learning to the students,
shall take efforts to arrange at least two industrial visits / field visits in a semester. The
students may also undergo in-plant training / internship during summer / winter

vacation between 1l and V11 semesters.

18. PERSONALITY AND CHARACTER DEVELOPMENT

Every student shall be required to undergo a minimum of 40 hours of Personality
Development Programmes viz, NSS / NCC / YRC / YOGA / Sports and Games /
Technical and Non-technical Club activities during the first year, failing which he/she
shall not be permitted to appear for the End Semester examinations of semester Il and
there onwards. Such students are permitted to appear for the End Semester
examinations of semester Il and there onwards only after completing satisfactorily the
requirements.

The attendance of the personality and character development courses / events shall be
maintained on the regular basis by the concerned First Year Co-ordinators and made
available in the Office of the Controller of Examinations before the commencement of

Semester examinations of Semester | or Semester II.
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19. DISCIPLINE
A student is expected to follow the rules and regulations laid down by the Institute and
the affiliating University, as published from time to time. Any violations, if any, shall
be treated as per the procedures stated thereof.
If a student indulges in malpractice in any of the End Semester / Continuous
Assessments, he / she shall be liable for punitive action as prescribed by the Institution /

University from time to time.

20. REVISION OF REGULATIONS, CURRICULUM AND SYLLABI
The Institution reserves the right to revise/amend/change the Regulations, Curriculum,
Syllabi, Scheme of Examinations and date of implementation and to introduce
Additional Electives, Open Electives, One Credit Courses and Value Added Courses

through the Academic Council.

The Question Paper pattern (Theory Examination) for UG Programme is given below:

PART A

Objective Type Questions: 20 (20X1 =20 Marks) 20
PART B

Short Answer Questions: 10 (10X2 =20 Marks) 20
PART C

Long Answer Questions: 5 (5X12 =60 Marks) 60

Total 100
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PROGRAMME EDUCATIONAL OBJECTIVIES (PEOs)

After few years (3 to 5 years) of graduation, our graduates are expected to

I Work in multidisciplinary engineering automation domain, allied industries, software
companies and academic institution.

I Pursue their higher studies/research at the reputed institution in India /abroad

i Have the Social Responsibility, Team Work Skill, Leadership Capabilities and

Lifelong learning in their Professional Field and also become entrepreneurs



PROGRAMME OUTCOMES (POs)
Engineering Graduates will be able to:

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

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

c.  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.

d.  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.

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

f.  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.

g. 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.

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

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

j. 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.

k. 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.

I.  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.

PROGRAMME SPECIFIC OUTCOMES (PSO’S)
m. Exploit sensors to measure physical quantities and design signal conditioning circuits.

n. Apply instrumentation systems and advanced controllers for automation
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MAPPING OF PEOs AND POs

POs a b c d e f g h i j k I m
PEOL1 X X X X X X
PEO2 X X X X X

PEO3 X | X | X | X | X | X | X | X]|X
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B.E. ELECTRONICSAND INSTRUMENTATION ENGINEERING
Minimum Creditsto be Earned :177

FIRST SEMESTER

Objectives & .
Outcomes Maximum Marks
Code No. Course LT P C Category
PEOs POs CA ES Total
15MA101 |[MATRICESAND CALCULUS" | LIl ab 3 2 0 4 50 50 100 BS
15PH102 |ENGINEERING PHYSICS' ab 2 0 2 3 50 50 100 BS
15CH103 [ENVIRONMENTAL SCIENCE" | LILII | abcf,g | 2 0 2 3 50 50 100 HSS
LANGUAGE ELECTIVEI - - - - - 3 100 - 100 HSS
BASICSOF CIVIL AND
15GE205 |MECHANICAL - ag 3 0 0 3 50 50 100 ES
ENGINEERING®
15GE106 |C PROGRAMMING: LI ab.e 3 0 2 4 50 50 100 ES
15GE207 |[ENGINEERING GRAPHICS" - af,hj,l 0 0 4 2 50 50 100 ES
Total| 13| 2 10 22 400 300 700 -
SECOND SEMESTER
Ogﬁ;’:is& Maximum Marks
Code No. Course L| T P C Category
PEOs POs CA ES Total
15MA201 |[VECTOR CALCULUSAND
COMPLEX ANALYSIS" LI ab 3 2 0 4 50 50 100 BS
PHYSICSELECTIVE" - - - - - 4 50 50 100 BS
CHEMISTRY ELECTIVE" - - - - - 4 50 50 100 BS
LANGUAGE ELECTIVE II* - - - - - 3 100 - 100 HSS
FUNDAMENTALS OF
ELECTRICAL AND
15EE205 ELECTRONICS LI abmn | 3 0 0 3 50 50 100 ES
ENGINEERING*
ELECTRIC CIRCUIT
15EE206 ANALYSIS LILI | abden | 2 0 2 3 50 50 100 ES
15GE107 |WORKSHOP PRACTICE® - aeikn | 0 0 2 1 50 50 100 ES
Total| 5| O 4 22 400 300 700 -

*Common to all branches of B.E./B.Tech

®Common to CSE,ECE,EEE,EIE,FT,IT (I Semester) and to MTRS, BT,TT, FD (Il Semester)
*Common to CSE,ECE,EEE,EIE,IT

*Common to CE,CSE,ECE,EEE,El E,IT(I Semester) and to AE, AG, AUMEMTRSBT,FT,TT ,FD (1l

Semester)

ACommon to EEE and EIE
2Common to AE, AGAUMEMTRSBT,FT,TT,FD (I Semester) and to CE,CSE,ECE,EEE,EIE,IT (1l

Semester)
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THIRD SEMESTER

Objectives & Maximum Marks
Code No. Course Outcomes L|T P C Category
PEOs POs CA ES Total
FOURIER SERIESAND
1SMA30L |28 oo LI ab 3|12 o 4 | 50 | 50 100 BS
15E1302 |ELECTRICAL MACHINES | 1ILIII ab,d 20| 2 3 | 50 | 50 100 PC
FLUID AND SOLID
15EI303 |\ s anics LI acd 310 o 3 | 50 | 50 100 ES
APPLIED
15EI304 | e OOV NAMICS BRI ac 3ol o 3 | 50 | 50 100 ES
ELECTRON DEVICES AND
15E1305 | CimcuiTs i | abed | 3| 2] o 4 | 50 | 50 100 PC
15E1306 |DIGITAL LOGIC CIRCUITS | 1IN | abcdfm| 3 | 2 | o 4 | 50 | 50 100 PC
FLUID MECHANICS AND
APPLIED .
15EI307 [T} e OV NAMICS L labedein| 0 | o | 2 1 | 50 | 50 100 PC
LABORATORY
ELECTRON DEVICES AND
15E1308 | mcuITS LABORATORY | M | abedm [ 0 | o | 2 1 | 50 | 50 100 PC
15E1309 |MINI PROJECT | LI ?ti”jcfier'; ’% o|lo| 2 1 | 10| - 100 EEC
LIFE SKILLS: BUSINESS .
15GE310 (o o - i o|lo| 2 - | 100 - 100 EEC
Total| 17 | 6 | 10 | 24 | 600 | 400 | 1000 -

FOURTH SEMESTER

Objectives & .
Maximum Marks
Code No. Course Outcomes L|T]| P C Category
PEOs POs CA ES Total

NUMERICAL METHODS

18MA40L |\ i T e BRI a 2121 o 3 | 50 | 50 100 BS

15E1402 |DATA STRUCTURES LI ab,c, 3ol o 3 | 50 | 50 100 ES
ELECTRICAL AND

15E1403 |ELECTRONICS i | abem | 2| o] 2 3 | 50 | 50 100 PC
MEASUREMENTS
COMMUNICATION

15E1404 | S o) Fro o | abem | 2| 0| 2 3 | 50 | 50 100 ES
TRANSDUCERS

15E1405 |\ GINEERING i | abem | 3| 0] o 3 | 50 | 50 100 PC
LINEAR INTEGRATED

15E1406 |5y ncuiTs L | abedm | 3| 2] o 4 | 50 | 50 100 PC
SENSORS AND

15E1407 |[TRANSDUCERS L |abedfim|l o | o | 2 1 | 50 | 50 100 PC
LABORATORY
LINEAR AND DIGITAL bedeikl

15E1408 |INTEGRATED CIRCUITS L |22 Sl o o | 2 1 | 50 | 50 100 PC
LABORATORY ’

15E1409 |MINI PROJECT II BRI ?ti”jcfier']fq’% olo| 2 1 | 10| - 100 EEC
LIFE SKILLS: VERBAL .

15GE410 |0 Ve ; i olo| 2 - 100 ]| - 100 EEC

Total| 15 | 4 12 22 600 | 400 1000 -

“Common to all branches of B.E./B.Tech. except CSE
®Common to all branches of B.E./B.Tech (Non-Credit Course)
PCommon to AU,ME,MTRS,EEE EIE,BT,TT,FT
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FIFTH SEMESTER

Objectives & Maximum Marks
Code No. Course Outcomes L P C Category
PEOs POs CA | ES| Total
15E1501 |CONTROL ENGINEERING L labedflmn| 3 0 | 4|50]|50]| 100 PC
SMART AND WIRELESS abcdefikl
15EI502 | UMENTATION LI g 3 0o | 3|50]|50]| 100 PC
MICROPROCESSORS AND ab,.cdefgl,
15EI503 |\ R OCONTROLLERS LI . 3 0 | 4|50]|50]| 100 PC
INDUSTRIAL
15EIS04 |\ e T ATION | | abcde | 3 o | 3|50|50]| 100 PC
ELECTIVE | - - - - | 3|s0|50]| 100 PE
ELECTIVE I - - - - | 3|s0|50]| 100 PE
MICROPROCESSORS AND
15E1507 |MICROCONTROLLERS | abede | 0 2 | 1]50]|50]| 100 PC
LABORATORY
CONTROL ENGINEERING
15E1508 | *ro0RATORY L | abedel | 0 2 | 1|50]|50]| 100 PC
15E1509 [TECHNICAL SEMINAR | LI | befhijl | 0 2 | 1]50]|50]| 100 EEC
15E1510 |MINI PROJECT Il LI a*ki"jcf’ler’; '%h’ 0 2 | 1 ]100]| - | 100 EEC
15GE511 |LIFE SKILLS: APTITUDE I? - abf,g 0 2 | - |100| - | 100 EEC
Total| 12 10 | 24 |650|450| 1100 -
SIXTH SEMESTER
Objectives & Maximum Marks
Code No. Course Outcomes L P | C
PEOs POs CA | ES| Tota Category
15GE701 |[ENGINEERING ECONOMICS® L] £kl 3 0o | 3|50]|50]| 100 HSS
15E1602 |PROCESS CONTROL | abedn | 3 o | 4|s0|50]| 100 PC
INDUSTRIAL ab,cf,ghlm,
15EI603 ||\ cro e A TION I LI k 3 o | 3|50|50]| 100 PC
15E1604 |DIGITAL SIGNAL PROCESSING | LILIII | abcdeln | 3 o | 4|50|50]| 100 PC
ELECTIVE III ; ; ; - | 3|s0|50]| 100 PE
ELECTIVE IV ; ; ; - | 3|s0|50]| 100 PE
PROCESS CONTROL .
15EI607 || ) oA TORY LI |lab,c,d,eimn| 0 2 | 1]50]|50]| 100 PC
INDUSTRIAL
15E1608 [INSTRUMENTATION L | ab,edimn| 0 2 | 1|50]|50]| 100 PC
LABORATORY
15E1609 [TECHNICAL SEMINAR I LI | befhijl | o 2 | 1]50]|50]| 100 EEC
15E1610 |MINI PROJECT IV LI ati),jcf,ler,; '%'h’ 0 2 | 1 ]100| - | 100 EEC
15GE611 |LIFE SKILLS: APTITUDE I1® | abfg 0 2 | - |100| - | 100 EEC
Total| 12 10 | 24 |650|450| 1100 -

®Common to all branches of B.E./B.Tech (Non-Credit Course)

$ Common to Common to CSE,ECE,EEE,EIE,IT (VI Semester) and to AE, AG,AU,CE,ME,MTRS,BT,FT,TT

(V11 Semester)




Department of EIE, Bannari Amman Institute of Technology | Regulations 2015

SEVENTH SEMESTER

Objectives & .
Maximum Marks
Code No. Course QOutcomes L C
PEOs POs CA ES Total | Category
15GE601 |PROFESSIONAL ETHICS' - h,k 2 2 50 50 100 HSS
ANALYTICAL ab,c,d,em,
15E1702 INSTRUMENTS LI n 3 3 50 50 100 PC
15E1703 |INDUSTRIAL AUTOMATION I, abcde | 3 4 50 50 100 PC
BIOMEDICAL ab,cdefg
15E1704 INSTRUMENTATION I, hl 3 3 50 50 100 PC
ELECTIVEV - - - 3 50 50 100 PE
ELECTIVE VI - - - 3 50 50 100 PE
INDUSTRIAL AUTOMATION .
15E1707 L ABORATORY LILIE | abcein| O 1 50 50 100 PC
15E1708 |DESIGN LABORATORY LI abﬁ"i":f’r‘: 9 0 1 | 50 | s0 100 PC
abcdefg
15E1709 |MINI PROJECT V LILHE |,hij,kl,m,| O 1 100 - 100 EEC
n
LIFE SKILLS: COMPETITIVE
15GE710 EXAMS® LI ab,l 0 - 100 - 100 EEC
Total| 11 21 600 | 400 1000 -
EIGHT SEMESTER
Objectives & Maximum Marks
Code No. Course Outcomes L C
PEOs POs CA ES Total | Category
ELECTIVE VII - - - 3 50 50 100 PE
ELECTIVE VIII - - - 3 50 50 100 PE
ELECTIVE IX - - - 3 50 50 100 PE
abcdefg
15E1804 |PROJECT WORK LILHE | hijklm,| - 9 50 50 100 EEC
n
Total| - 18 200 | 200 400 -

* Common to Common to AE, AG,AU, CE, MEMTRS,BT,FT,TT (VI Semester) and to CSE,ECE,EEE,EIE,IT

(V11 Semester)

®Common to all branches of B.E./B.Tech (Non-Credit Course)

4
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Electives
Code No. [Course Objectives & Outcomes L [T [P |C
PEOs |POs
LANGUAGE ELECTIVES
15LE101 [BASICENGLISH I LI I 3 |0 0 |3
15LE102 [COMMUNICATIVE ENGLISH | LI I 3 |0 0 |3
15LE201 [BASICENGLISH II LILII I 3 0 [0 |3
15LE202 [COMMUNICATIVE ENGLISH I1 LILII I 3 0 [0 |3
15L.C203 |CHINESE LI I 3 |0 0 |3
15LF203 |[FRENCH LI I 3 |0 0 |3
15L.G203 |GERMAN LILII I 3 0 [0 |3
15LH203 [HINDI LILII I 3 0 [0 |3
1513203 [JAPANESE LI I 3 |0 0 |3
PHYSICSELECTIVES
15PH201 [PHYSICS OF MATERIALS LILII ab,d 3 0 |2 |4
15PH202 |APPLIED PHYSICS LILII ab,d 3 0 |2 |4
15PH203 [MATERIALS SCIENCE LI ab 3 |0 |2 |4
15PH204 |PHYSICS OF ENGINEERING MATERIALS LI ab,c 3 |0 |2 |4
15PH205 (SOLID STATE PHYSICS LILII ab 3 0 |2 |4
CHEMISTRY ELECTIVES
15CH201 [ENGINEERING CHEMISTRY LI ab,d 3 |0 |2 |4
15CH202 |[APPLIED CHEMISTRY LI ab,d 3 |0 |2 |4
15CH203 |APPLIED ELECTROCHEMISTRY LILII ab 3 0 |2 |4
15CH204 (INDUSTRIAL CHEMISTRY LILII ab,c 3 0 |2 |4
15CH205 WATER TECHNOLOGY AND GREEN CHEMISTRY LI ab 3 |0 |2 |4
DISCIPLINE ELECTIVES
15E1001 |[MICROCONTROLLER BASED SYSTEM DESIGN LILII ab,cdef,lmn 0 |3
15E1002 :HSLRSl_JrI\R/)IlEElgTATION IN PETROCHEMICAL LI abcde
15E1003 g\(()[S\]-I;'Ii\AoLDENTIFl CATION AND ADAPTIVE LI aben 3 oo I3
15E1004 |ADVANCED PROCESS CONTROL LI ab,c,d.ehmn 3 |0 0 |3
15E1005 (POWER PLANT INSTRUMENTATION LI ab,c.dm 3 |0 0 |3
15E1006 (INDUSTRIAL ROBOTICS LILII ac,d,n 3 0 [0 |3
15E1007 |SOFT COMPUTING TECHNIQUES LILII ab,cdek,n 3 0 [0 |3
15EI008 |[EMBEDDED SYSTEM LI ab,cdefmn 3 |0 0 |3
15EI1009 |CODESAND STANDARDS LI ab,c,df,hmn 3 |0 0 |3
15E1010 |[HYDRAULICS AND PNEUMATICS LILII ab,c,dn 3 0 0 |3
15E1011 ISNFSE-ll—ERLlfII:IAIDEL'\JI-Sr¢F1—IlgsN AND CONTROL INTRON AND LI abcdeghjkmn (3 |0 |0 3
15E1012 |POWER ELECTRONICS AND DRIVES LI ac.e|l 3 |0 0 |3
15E1013 |[ELECTROMAGNETIC THEORY LILII ab,cdf,gijl.mn 3 0 0 |3
15E1014 |DIGITAL CONTROL SYSTEM LI ac,d,| 3 0 0 |3
15E1015 |DATA COMMUNICATION AND NETWORKS LI ab,cdn 3 |0 0 |3
15E1016 |[NEURAL NETWORKSAND FUZZY LOGIC LI ab,cde 3 |0 0 |3
15E1017 :HSLRS%HE%TAHON AND CONTROL IN PAPER LI abcde 3 oo I3
15E1018 |[MICRO ELECTRO MECHANICAL SYSTEM LI ab,cdf,m 3 |0 0 |3
15E1019 |INSTRUMENTATION IN AGRICULTURE LILII ab,cdef,glmn 3 0 0 |3
15E1020 [TOTAL QUALITY MANAGEMENT LI a.c,d,h,ik,l 3 0 0 |3




Department of EIE, Bannari Amman Institute of Technology | Regulations 2015

15E1021 mgLRsl_f_l\éllEElgTATlON IN FOOD PROCESSING LI abmn 3 oo I3
15E1022 [JAVA PROGRAMMING 1L, ab,ce|l 3 0 [0 3
15E1023 |[FAULT DETECTION AND DIAGNOSIS 1L ab,c 3 10 [0 |3
15E1024 [INSTRUMENTATION SYSTEM DESIGN 1L a,b,ck,mn 3 10 [0 |3
15E1025 [BUILDING AUTOMATION 1L, ab,c,d,g,i,l,mn 3 0 [0 3
15E1026 [FIELD INSTRUMENTS AND PROCESS AUTOMATION |I,I1,111 ab,cdefghijkmn3 |0 [0 |3
15E1027 [INTERNET OF THINGS 1L a,b,c,d,ef,mn 3 10 [0 |3
15E1028 [CHEMICAL PROCESS SYSTEMS 1L a,b,c,dk,l,mn 3 10 [0 |3
15E1029 [AIRCRAFT INSTRUMENTATION 1L, a,b,c,d,m,n 3 0 [0 3
15E1030 [OPTIMAL STATE ESTIMATION 1L, ab,c,d,ei,k,mn 3 0 [0 3
ENTREPRENEURSHIP ELECTIVES

15GE001 |[ENTREPRENEURSHIP DEVELOPMENT | 1L j

15GE002 [ENTREPRENEURSHIP DEVELOPMENT II 1L, I

PHYSICAL SCIENCE ELECTIVES

15GEOP1 [NANOMATERIALS SCIENCE 1L a,b,d 3 10 [0 |3
15GEOP2 [SEMICONDUCTOR PHY SICS AND DEVICES 1L a,b,d 3 10 [0 |3
15GEOP3 [APPLIED LASER SCIENCE 1L, ab 3 0 [0 3
15GEOC1 |[CORROSION SCIENCE 1L, ab,c 3 0 [0 3
15GEOC2 |[ENERGY STORING DEVICES AND FUEL CELLS 1L a,b 3 10 [0 |3
15GEOC3 [POLYMER CHEMISTRY AND PROCESSING 1L a,b,d 3 10 [0 |3
OPEN ELECTIVES

15EI0YA [BIO-MEDICAL INSTRUMENTATION 1L, ab,c,d,ef,mn 3

15EI0YB [VIRTUAL INSTRUMENTATION 1L a,b,c,d,emn

15E10YC I[\lNAS\IE;,qu-F(I)\IJAHON IN AEROSPACE AND LI abcdemn

15E10vD [OPTOELECTRONICSAND LASER I abede s b p b
15EI0YE [PROGRAMMABLE LOGIC CONTROLLERS 1L, a,b,d,e,gmn 3 0 [0 3
15EI0YF [SENSOR TECHNOLOGY 1L, ab,cd 3 0 [0 3
15EI0YG [INDUSTRIAL PROCESS AUTOMATION 1L, ab,cde 3 10 [0 |3
ONE CREDIT COURSES

15EI0XA :mggRSJSIlI/EAI\II_T%F'TELYPSRTCf\DNUDCﬁgDS FOR 1L a,b,cf,g,h,n 1 10 [0 1
15EI0XB E/I,\IACBIE(I)DCI:D(EI\?T??YOSJLEQQSEVELOPM ENT USING PIC 1L ab,cef 1 10 [0 1
15EI0XC [DETAILED INSTRUMENTATION ENGINEERING 1L, ab,c.ef 1 [0 [0 1
15E10XD EgSEEODLED SYSTEMSIN INSTRUMENTATION AND LI ab.cen 1 1o ol
15EI0XE [ENERGY MANAGEMENT SYSTEMSIN INDUSTRIES |I,I1,111 ab,cef,h 1 [0 [0 1
15EI0XF :?\IEDSL%I_\:_QEEOW COST AUTOMATION FOR 1L, ab,c.ef,gn 1 [0 [0 1
15EI0XG [MODELING AND ANALY SIS OF INSTRUMENTATION|L,I1,111 ab,ceg,n 1 [0 [0 1
15EI0XH [DESIGN OF LINEAR WEIGHING MACHINE 1L, ab,c.ef,g,h 1 [0 [0 1
15EI0X1 [HIGH TEMPERATURE INSTRUMENTATION 1L a,b,c,gmn 1 10 [0 1
15EI0XJ [CALIBRATION TECHNIQUES 1L a,b,c,g,n 1 10 [0 1
15EI0XK [HOOK-UP DIAGRAM 1L, ab,c,g,n 1 [0 [0 1
15Ei0xL_[NIERNET OF THINGS (10T) WITH SENSORDATA |11 |apcegn L b s
15EI0XM [VFD BASED INDUSTRIAL APPLICATIONS 1L, ab,c, 1 [0 [0 1
15EI0XN [loT USING RASPBERRY PI 1L, ab,c 1 [0 [0 1
15EI0XO [DESIGN OF POWDER FILLING MACHINE 1L a,b,c,g,n 1 10 [0 1
15EI0XP [loT USING PYTHON 1L a,d.ek,mn 0O |0 0 1
15EI0XQ [PRODOK SOFTWARE 1L, ab,e 1 [0 [0 1
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VIRTUAL INSTRUMENTATION IN INDUSTRIAL

15EI0XR AUTOMATION LI ab,e 1 [0 [0 1
15EI0XS |PLC PROGRAMMING LI ab,e 1 10 [0 1
15EI0XT [PIPING AND INSTRUMENTATION LI ab,e 1 [0 [0 1

ADDITIONAL ONE CREDIT COURSE

15GEOXA [HEALTH AND FITNESS - .

FOUNDATION COURSE IN COMMUNITY RADIO
15GEOXB TECHNOLOGY ) )

15GEOXC [VEDIC MATHEMATICS - .

15GEOXD INTRODUCTION TO ALGORITHMS - -

15GEOXE ETYMOLOGY i i

15GEOXF [HINDUSTANI MUSIC - -

CONCEPT, METHODOLOGY AND APPLICATIONS OF
15GEOXG VERMICOMPOSTING ) )

15GEOXH |[AGRICULTURE FOR ENGINEERS - -

INTRODUCTION TO DATA ANALYSISUSING
15GEOXI SOFTWARE - -

15GE0XJ |[ANALYSISUSING PIVOT TABLE - -

15GEOXK INTERVIEW SKILLS - .

15GEOXL [JOURNALISM AND MASS COMMUNICATION - -

15GEOXM [VISUAL MEDIA AND FILM MAKING - -

15GEOXN [YOGA FOR HUMAN EXCELLENCE - -

15GEO0XO [CARNATIC MUSIC - .

15GEOXP [GENERAL PSYCOLOGY - -

15GE0XQ [NEURO BEHAVIOURAL SCIENCE - -

15GEOXR [NEW AGE INNOVATION AND ENTREPRENEURSHIP |- -

DISRUPTIVE INNOVATION BASED START UP
15GEOXS ACTIVITIES ) )

15GEOXT [VISION INDIA - .

15GEOXU [HEALTH AND FITNESS - .

FOUNDATION COURSE IN COMMUNITY RADIO
15GEOXV TECHNOLOGY ) )

15GEOXW|VEDIC MATHEMATICS - -

BlR| P PR P P[RR |R[R[R[R[RIR] P [P P [P P PR P |~
OO0 © |[O|o] © |[Oolo|o|o|o[o[o[olo| © |[Oo © |[o] © |[o[o] © |o
OO0 © |O|0o|] © |[Oo|l0o|o|0|o|o[o|o|o| © |©o] © |[©o|] © |o|lo] © |©
BlR| P PR P P[RR |R[R[R[R[RIR] P [P P [P P PR P |~

15GEOXX INTRODUCTION TO ALGORITHMS - -

VAL UE ADDED COURSES

15EIV01 [LABVIEW PROGRAMMING FOR PROCESS CONTROL

15EIV02 [MATLAB PROGRAMMING FOR CONTROL ENGINEERING

15EIV03 |C PROGRAMMING FOR INSTRUMENTATION

BRIDGE COURSES

15EI1BO1 [FUNDAMENTALS OF ELECTRICAL AND ELECTRONICS ENGINEERING

15EIBO2 |[ELECTRIC CIRCUIT ANALYSIS
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SUMMARY OF CREDIT DISTRIBUTION

Range of Total
CREDITS PER SEMESTER Credits
TOTAL CREDITSin

SNo | CATEGORY CREDIT % Min | Max

| I I {1v | v |Vl VIL | VI
1 BS

7112 | 4 3 - - - - 26 15% 15% 20%
2 ES

9 7 7 6 - - - - 29 16% 15% 20%
3 HSS

6 3 - - - 3 2 - 14 8% 5% 10%
4 PC

- - 12 | 12 | 16 | 13 12 - 65 37% 30% 40%
5 PE

- - 6 6 6 9 27 15% 10% 15%
6 EEC

- - 1 1 2 2 1 9 16 9% 10% 15%

Tota 22|22 | 24| 22| 24| 24 21 18 177 100% - -

BS - Basic Sciences
ES - Engineering Sciences
HSS - Humanities and Social Sciences
PC - Professional Core
PE - Professional Elective
EEC - Employability Enhancement Course
CA - Continuous Assessment
ES - End Semester Examination
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15MA101 MATRICESAND CALCULUS 3204

Course Objectives

Interpret the introductory concepts of Matrices and Calculus, which will enable them to model
and analyze physical phenomena involving continuous changes of variables

Summarize and apply the methodologies involved in solving problems related to fundamental
principles of Matrices and Calculus.

Develop enough confidence to identify and model mathematical patterns in real world and offer
appropriate solutions, using the skills learned in their interactive and supporting environment.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

Course Qutcomes (COs)
1. Anayzethe characteristics of alinear system with eigen values and vectors.

2. ldentify and model the real time problem using first order linear differential equations.
3. Recognize and solve the higher order ordinary differential equations.

4. Characterize the functions and get the solutions of the same.

5. EBEvauate the functionsto get the surface area and volume using multiple integral.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 1

2 1 2

3 1

4 1 2

5 3

UNIT 1 9 Hours

MATRICES

Eigen Vaues and Eigen Vectors of a real matrix - Properties of Eigen Values-Stretching of elastic
membranes. Cayley - Hamilton Theorem - Quadratic form: Reduction of a quadratic form to a canonical
form.

UNIT II 8 Hours
ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER

Leibnitz's Equations - Modelling and solutions using Newtons law of cooling of bodies - solutions to R-L
and R-C electric circuits.
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UNIT III 11 Hours
ORDINARY DIFFERENTIAL EQUATIONS OF HIGHER ORDER

Linear differential equations of second and higher order with constant coefficients. Linear differential

equations of higher order with variable coefficients. Cauchys linear differential equation - Method of

variation of parameters for second order differential equations.

UNIT IV 9 Hours
MULTIVARIABLE CALCULUS

Functions of Two Variables and their solutions- Total Differential - Derivative of implicit functions-
Jacobians Unconstrained maxima and minima.

UNITV 8 Hours
MULTIPLE INTEGRALS

Double integration with constant and variable limits-Region of integration -Change the order of
integration -Area as double integral in cartesian coordinates. Triple integra in Cartesian coordinates.

FOR FURTHER READING
Applications of mass spring system in ordinary differential equations of higher order

Total: 75Hours
Reference(s)

1. C. Ray Wylie and C Louis Barrett, Advanced Engineering Mathematics, Sixth Edition, Tata
McGraw-Hill Publishing Company Ltd, 2003.

2. Erwin Kreyszig , Advanced Engineering Mathematics, Tenth Edition, Wiley India Private
Limited,New Delhi 2015.

3. Peter V. O Neil , Advanced Engineering Mathematics, Seventh Edition , Cengage Learning India
Private Limited, 2012.

4. B.S. Grewal, Higher Engineering Mathematics, Forty Third Edition, Khanna Publications , New
Delhi 2014.

5. Glyn James, Advanced Engineering Mathematics, Third Edition,Wiley India, 2014.

6. T.Veerargan, Engineering mathematics for First Year,Tata McGraw-Hill Publishing company
Limited, New Delhi, 2014.

Assessment Pattern

. Remember [Understand| Apply Analyse | Evaluate | Create
UNiURBT  reTeIMIE[C[PIMIEIC|PIMIEICIPIM[E[CIPIM[E[ClPIM| 'O@
1 2 6 6 6 20
2 2 2 4 4 6 18
3 2 2 6 6 6 22
4 2 6 8 6 22
5 2 4 6 6 18
Tota 100

Assessment Questions

Remember
1. Define spectral values of a matrix.
2. State Cayley - Hamilton theorem.
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List out five natures of a quadratic form.
Reproduce the solution for the first order linear differential equation :—r +Py=Q

State Newton’s Law of cooling in ordinary differential equation.
Define Jacobian in three dimensions
State Wronskian determinant.

List two sufficient conditions for extremum of afunction z= f(x,y) at (a,b).
. Define Jacobianof u and Vv withrespecttox and Y.

10 Recall any two properties of Jacobians.

Under stand

agrwdPRE

0o N>

0.

Identify whether there exist a square matrix without eigenvalues. Give reason.

Indicate the matrix which has real eigenvalues and real eigenvectors.

Identify in which cases can we expect orthogonal eigen vectors.

Compare second and higher order ordinary differential equation.

A condenser of capacity C discharged through an inductance L and resistance R in series and the

d
charge q at the time t satisfies the equation L % +R—q +ﬂ =0.given that L=0.25 Henries, R=250
C

dt

dq

ohms, C=2" 10° Farads and that when t=0, charge q is 0.002 coulombs and the current E =0, obtain

the value of g interms of t.
Represent the area bounded by the parabolas y*=4-x and y*=4-4x as adouble integral.
Formulate Leibnitz’s equation where R=100 ohms L=0.05 henry E=100 Cos300t volts
A condenser of capacity C discharged through an inductance L and resistance R in series and the

q dg, q
dt c
1H, a resistor of 12W, capacitor of 0.01 F and a generator having voltage given by E(t)=24

d
sin10t.find the charge g and the current | at timet, if g=0 and i=0 at t=0 wherei= d_? .

+R— =0.the circuit consists of an inductor of

Formul ate the area between the curves y>=4x and x*=4y.
12-x

10. Indicate and change the order of integration for () ()xydydx

0 x?

Apply

1

2.

3.

Carry-out the three engineering applications of eigen value of a matrix.
al -4 -76

Find the eigen values and eigen vectors of the matrix A = ¢ 7T -2 - 5_ and hence find the

S0 -4 -65

a 3 70
Use Cayley Hamilton theorem to find inverse of A =g4 2 3-
&1 2 15

-1
eigen valuesof A”, 5A and A~ us ng properties.

4. Find the points of the function f (x,y) = x®y + xy® - axy wheref isamaximum or minimum.

5.

A body originally at 80°C cools down to 60°C in 20 minutes, the temperature of the air being
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40°C. What will be the temperature of the body after 40 minutes from the original ?

If the temperature of a cake is 300°F when it leaves the oven and is 200°F 10 minutes later, when will

it be practically equal to the room temperature of 60°F, say, when will it be 61°F? Use Newton’s law

of cooaling.

In an L-C-R circuit, the change g on a plae of a condenser is given by
d d

L th Rd_? H-Esmpt where—d—? the circuit is tuned to resonance so that p°=1/LC. If initially the

C
current | and the charge q be zero. Show that ,for small values of R/L, the current in the circuit at
timetisgiven by (Et/2L)sinpt.

8. Construct the solution for the equation {07 — D)y = xe*

9. Usethe method of varlatlon of parametersto solve (D* +4)y = cotix.

10.Construct the equation x*¥"' +xv" = x into alinear differential equation with constant
Coefficient.

Analyze

w

S NN GTN

aecosq sing 00

. Justify whether the matrix B = . sing cosq OZis orthogonal or not?

0 0 1

. Suppose that in winter the day time temperature in a certain office building is maintained at 70°F,

The heating is shut off at 10 P.M. and turned on again at 6 A.M. On a certain day the temperature
inside the building at 2 A.M. was found to be 65°F. The outside temperature was 50°F at 10 P.M.
and had dropped to 40°F by 6 A.M. Find the temperature inside the building when the heat was
turnedonat 6 A.M.?

. Experiment show that the radioactive substance decomposes at a rate proportional to the amount

Present. Starting with 2grms at time t=0 find the amount available a alater time.
Differentiate RL and RC electric circuit.

. Transform the equation x%y" 4+ xy" = xinto alinear differential equation with constant coefficients.
. If the voltage in the RC circuit is E = E, cos wt, find the charge and the current at time t.
. Solve (xX°’D*2xD+2)y = (3x>-6x +6)€", y(1) =2+3e, ¥'(1) =3e

In acircuit the resistance is 12Q and the inductance is 4 H. The battery gives a constant voltage of 60
V and the switch is closed when t = 0, so the current starts with 1(0) = 0. (a) Find I(t) (b) Find what
happens to the current after along timejustify the current after 1 s.

. 1Fg(x,¥)=y (u,v) where u = x* - y?, v=2xy provethat

%9 . T°g Y Ty 0
__4 +
oy (x? y)gﬂ VZQ

10.Solve O O O Xdxdydz.
0 0

0

Evaluate
1. Use Cayley-Hamilton theorem to find the value of
& 116
—5AY+ A" —3A4°+ A% 549 + 8AY— 24 +1if thematrixA=%0 1 0°

§112g
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2. Determine the nature, index, rank and signature by reducing the quadratic form 2x*+2y*+2z*+2yz

to canonical form by an orthogonal transformation.

x "'-5-3'”—1

Determine the value of y from the equation % =

Determine the solution of y of the equation /1 — y*dx = (sin~ta-x)dy .
[ i J

Determine the value of y from the equati on—'— il +,r,}e SECY.

lay 1__.,,;r:x

- fX, i

Determine the complete solution for y of {x<1< —xL +4|~. = 2% sin(log x).
. Determine the solution of theinitial value problem y* + y" — 6y =0 with theinitial conditions

ON OO Ok~ W

y(0)=10 and y*(0) =O0.

9. Evauate ﬁxz +y®+ 22) dxdydz taken over the region of space defined by x* + y? £ 1and
OEXE]L.

aa

N\ X - - .
10. Evaluate mwdxdy by changing into polar coordinates
y

oy

15PH102 ENGINEERING PHYSICS 2023

Course Objectives
To impart knowledge in properties of matter, crystallography and ultrasonics
To understand the applications of lasers and fiber optics
To implement the principles of quantum physics in the respective engineering fields

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

Course Qutcomes (COs)

1. Analyze the concept of properties of matter and apply the same for practical applications
Identify the suitable laser source for fiber optic communication applications
Analyze the properties of ultrasonic waves and apply the same for day today applications
classify the different types of crystal structures and analyze their properties
Apply the Schrodinger wave equation to illustrate the motion of quantum particles

ok 0N
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Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 1 2

2 1 2

3 2 1

4 1 1

5 1 1

UNIT I 8 Hours
PROPERTIES OF MATTER

Elasticity: elastic and plastic materials - Hooke's law - elastic behavior of a material -stress -strain
diagram- factors affecting elasticity. Three moduli of elasticity- Poisson's ratio-torsional pendulum-
twisting couple on a cylinder. Young's modulus- uniform bending -non- uniform bending. Viscosity:
coefficient of viscosity -streamline and turbulent flow -experimental determination of viscosity of aliquid
-Poiseuille's method.

UNIT II 6 Hours
APPLIED OPTICS

Interference: air wedge- theory- uses- testing of flat surfaces- thickness of athin wire. Laser: introduction-
principle of laser- characteristics of laser- types. CO2 laser -semiconductor laser (homo junction). Fiber
optics: principle of light transmission through fiber- expression for acceptance angle and numerical
aperture- types of optical fibers (refractive index profile and mode)- fiber optic communication system
(block diagram only).

UNIT III 5 Hours
ULTRASONICS

Ultrasonics. introduction- properties of ultrasonic waves-generation of ultrasonic waves
magnetostriction- piezo electric methods- detection of ultrasonic waves. Determination of velocity of
ultrasonic waves (acoustic grating). Applications of ultrasonic waves: SONAR- measurement of velocity
of blood flow -study of movement of internal organs.

UNIT IV 5 Hours
SOLID STATE PHYSICS

Crystal Physics: lattice -unit cell -crystal systems- Bravais lattices- Miller indices- 'd' spacing in cubic
lattice- calculation of number of atoms per unit cell, atomic radius, coordination number and packing
density for SC, BCC, FCC and HCP structures- X-ray diffraction: Laue's method - powder crystal
method.

UNIT V 6 Hours
QUANTUM MECHANICS

Quantum Physics: development of quantum theory- de Broglie wavelength -Schrodinger's wave equation-
time dependent and time independent wave equations- physical significance. Application: particle in a
box (1d)- degenerate and non-degenerate states. Photoelectric effect: quantum theory of light work
function- problems.

FOR FURTHER READING
Neutrions - expanding universe
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1 2Hours
INTRODUCTION

Exposure to Engineering Physics Laboratory and precautionary measures

2 4 Hours
EXPERIMENT 1

Determine the moment of inertia of the disc and calculate the rigidity modulus of a given wire using
torsion pendulum (symmetrical masses method).

3 4 Hours
EXPERIMENT 2

Find the elevation of the given wooden beam at the midpoint by loading at the ends and hence calculate
the Y oungs modulus of the material.
4 4 Hours
EXPERIMENT 3

Find the depression at the midpoint of the given wooden beam for 50g, 100 g, 150 g, 200 g and 250 g
subjected to non-uniform bending and determine the Y oungs modulus of the material of the beam.

5 4 Hours
EXPERIMENT 4

Determine the coefficient of viscosity of the given liquid by Poiseulles method.
6 4 Hours
EXPERIMENT 5

Form the interference fringes from the air wedge setup and cal cul ate the thickness of the given wire.
7 4 Hours

EXPERIMENT 6
By applying the principle of diffraction, determine the wavelength of given laser and the average particle
size of lycopodium powder using laser source.

8 4 Hours
EXPERIMENT 7
Determine the
(i) wavelength of ultrasonicsin aliquid medium,
(i) velocity of ultrasonic wavesin the given liquid
(iii) compressibility of the given liquid using ultrasonic interferometer.
Total: 60 Hours

Reference(s)
1. D. S Mathur, Elements of Properties of Matter, 5th edition, S Chand & Company Ltd., New
Delhi, 2012.
2. CharlesKittd, Introduction to Solid State Physics, 8th edition, Wiley India Pvt. Ltd., New Delhi,
2012.

3. Arthur Beiser, Shobhit Mahgjan and S Rai Choudhury, Concepts of Modern Physics, 6th Edition,
Tata McGraw Hill Education Pvt. Ltd., New Delhi, 2010.

4. B. K. Pandey and S. Chaturvedi, Engineering Physics, 1st edition, Cengage Learning India Pvt.
Ltd., New Delhi, 2012.

5. Halliday and Resnick, Fundamentals of Physics, John Wiley and Sons, Inc, 2011.
6. lan Morison, Introduction to Astronomy and Cosmology, John Wiley and Sons, Ltd., 2013.
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Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T cTRIM[E[ClPM|E|C|PIMIE|C|PIMIE|C|PIM|E|CPIM| '@
1 2|2 412 6 4 4 24
2 2 2|6 214 4 20
3 4 412 4 4 18
4 2|2 4 5 5 18
5 2|2 414 4 4 20
Totd 100

Assessment Questions
Remember

©CONOARWNE

Reproduce Hooke’s law

Name the three types of moduli of elasticity

List the two applications of air wedge

Define magnetostriction effect

Recognize the four applications of ultrasonicsin medical field

Write the Bragg’s condition necessary for obtaining X-ray diffraction in crystals
Retrieve the seven types of crystal system

Recall four physical significance of wave function

Define photod ectric effect

Understand

=

BOOoNOO O AWN

o

>
o
=3
<

pPODdDPE

oo

7.
8.
9

10.

Explain the procedure adopted for determining the Young’s modulus of the given material by
non-uniform bending method

Ilustrate the effect of temperature on easticity of a material

Classify the fiber optics based on refractive index profile

Indicate the role of optical resonators in the production of laser

Compare the merits of magnetostriction and piezo-electric oscillators

Summarize the four applications of ultrasonic waves in day-today life

Identify the closely packed cubic crystal structure with an example

Compare Laue method and powder crystal method used in X-ray diffraction

Infer the significance of photoelectric effect

. Represent the two assumptions involved in solving the Schrodinger time dependent wave

equation

Show that when a cylinder is twisted the torsional couple depends on torsional rigidity

Using torsional pendulum, explain the rigidity modulus of the wire

Design an experimental setup used for determining the thickness of athin material

A silica optical fiber has a core refractive index of 1.50 and a cladding refractive index of 1.47.
Find the numerica aperture for the fiber.

Construct the piezo electric oscillator circuit and explain the generation of ultrasonic waves

Find the depth of submerged submarine if an ultrasonic wave is received after 0.33 s from the
time of transmission.(given v=1400 m/s)

Show that the axia ratio for anideal HCP structureis 1.633

Sketch the planes having Miller indices (100) and (111).

Assess the various energy levels of an electron enclosed in a one dimensiona potential well of
finite width ‘a’

Compute the relation between de Broglie wavelength and velocity of a particle
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Analyse

Differentiate uniform bending from non-uniform bending

Straight lined fringes are formed only in flat glass plates. Justify.

Conclude that the thickness of thin wire isinfluenced by band width of a material
Outline the merits and demerits of magnetostriction oscillator method.

Five fold symmetry is not possiblein crystal structures. Justify your answer.
Compare the degenerate state with non-degenerate state

oukwdpE

Evaluate
1. Determine the viscosity of a given liquid using Poiseuille’s method ( Given: water, burette, stop
clock, capillary tube, stand and travelling microscope)
2. When ultrasonic waves are passed through liquids, cavitations are produced. Criticize the
statement
3. Check the packing factor for a simple cubic structure is 0.52
4. Evaluate the expression for time dependent Schroedinger’s wave equation

15CH103 ENVIRONMENTAL SCIENCE 2023

Course Objectives
Realize the interdisciplinary and holistic nature of the environment

Understand how natural resources and environment affect the quality of life and stimulate the
guest for sustainable devel opment

Recognize the socio-economic, political and ethical issuesin environmental science

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

f. Apply reasoning informed by the contextual knowledge to assess societal, hedth, safety, legal and
cultural issues and the consequent responsibilities relevant to the professional engineering practice.

0. Understand the impact of the professional engineering solutionsin societal and environmental contexts,
and demonstrate the knowledge of, and need for sustainable devel opment.

Course Outcomes (COs)

1. Assessthe importance of interdisciplinary nature of environment studies, uses and exploitation of
natural resources.

2. Analyze the different types of ecosystems and biodiversity, its values and also role of
professionalsin protecting the environment from degradation.

3. Identify the existing environmental challenges related to pollution and its management.
4. Select suitable strategies for sustai nable management of components of environmental.
5. Correlate the impacts of population and human activities on environment.
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Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 3 2

2 2

3 3 1

4 2 1

5 2 2

UNIT I 6 Hours
NATURAL RESOURCES

Forest resources: Use - over exploitation - deforestation - case studies. Water resources: Use - over
utilization of surface and ground water - conflicts over water. Mineral resources. Use - exploitation -
environmental effects of extracting and using mineral resources - case studies. Food resources: Effects of
modern agriculture - fertilizer-pesticide problems (eutrophication, blue baby syndrome, biomagnification)
- water logging - salinity - case studies. Energy resources. renewable(solar, wind, tidal, geothermal and
hydroel ectric power) - non renewabl e energy sources

UNIT II 6 Hours
ECOSYSTEMS AND BIODIVERSITY

Concept of an ecosystem: Structure and function of an ecosystem - producers - consumers - decomposers
- food chains - food webs and ecological pyramids - Types of ecosystem: Introduction - characteristic
features: forest ecosystem - desert ecosystem - ecological succession. Biodiversity - value of biodiversity
- threats to biodiversity - endangered and endemic species - Conservation of biodiversity: In-situ and ex-
situ conservation of biodiversity - field study

UNIT III 6 Hours
ENVIRONMENTAL POLLUTION

Pollution: Definition - causes - effects - control measures of air pollution - water pollution : (Sewage
water treatment by activated sludge and trickling filter process) - marine pollution - thermal pollution -
noise pollution. Disaster management: causes - effects - control measures of floods - earthquake - cyclone
- landslides

UNIT IV 7 Hours
SOCIAL ISSUES AND ENVIRONMENT

Sustainable development : Definition - Unsustainable to sustainable development - urban problems
related to energy. Environmental ethics - issues and possible solutions - solid waste management - causes
- effects - 3R Principles (landfills, incineration, composting). Water conservation - rain water harvesting -
watershed management. Climate change - global warming - acid rain - ozone layer depletion.
Environment protection act: Air (Prevention and control of pollution) act - wildlife protection act

UNIT V 5 Hours
HUMAN POPULATION AND ENVIRONMENT

Human population: Population growth - characteristics - variation among nations - population explosion -
women and child welfare programmes - value education - HIV / AIDS. Role of information technology in
environment and human health - occupationa safety and health administration (OSHA)
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FOR FURTHER READING
Human rights.E - waste and biomedical waste -lIdentification of adulterants in food materials

1

2 Hours

EXPERIMENT 1
General instructions to students for handling the reagents and safety precautions.

2

4 Hours

EXPERIMENT 2
Estimation of dissolved oxygen in awater sample/sewage by Winklers method

3

4 Hours

EXPERIMENT 3
Estimation of chloride content in water by argentometric method

4

4 Hours

EXPERIMENT 4
Estimation of calciumin lime by complexometric method

5

4 Hours

EXPERIMENT 5
Estimation of chromium in leather tannery effluents

6

4 Hours

EXPERIMENT 6
Determination of percentage purity of washing soda

7

4 Hours

EXPERIMENT 7
Estimation of heavy metalsin the given solution by EDTA method

8

4 Hours

EXPERIMENT 8
Determination of Prussian blue dye concentration by spectrophotometer

Total: 60 Hours

Reference(s)

1. Anubha Kaushik, C.P. Kaushik, Environmental Science and Engineering , 4th Multi Colour
Edtion, New Age International Publishers, New Delhi, 2014

2. A. Ravikrishnan, Environmental Science and Engineering, 5th revised Edition, Sri Krishna
Hitech Publishing company (P) Ltd, Chennai, 2010

3. T.G. J. Miller, S. Spoolman, New Environmental Science, 14th Edition, Wadsworth Publishing
Co, New Delhi, 2014

4. E. Bharucha, Textbook of Environmental studies, second Edition, Universities Press Pvt. Ltd.,
New Delhi, 2013

5. A. K. De, Environmental Chemistry, 7th Edition , New age international publishers, New Delhi,

2014
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Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T cTRIM[E[ClPM|E|C|PIMIE|C|PIMIE|C|PIM|E|CPIM| '@
1 3|2 415 1 13 1 20
2 411 417 1|12 1 20
3 3 4162 1(1 1(1 1 20
4 1|12 3/8|1 4 214 25
5 1|12 215 1 1(3 15
Totd 100

Assessment Questions

Remember
1. Define the term bio-magnification.
2. Name any four major gaseous responsible for air pollution.
3. Recall four gases responsible for greenhouse effect.
4. State environmenta ethics.
5. List any two impacts of water pollution.
6. Mention the two objectives of value education.
7. List any four consequences of air pollution on human health.
8. Recall any two endangered and endemic species of India.
9. List any two disadvantages of nuclear energy production.
Under stand
1. Summarize the structural and functional attributes of an ecosystem.
2. With the help of neat flow chart explain waste water treatment process using activated sludge
process.
3. Explain the modern method of rain water harvesting technique diagrammatically and discuss the
various strategies adopted for water conservation.
4. Summarize the abstracts of Wildlife (protection) Act, 1972.
5. Indicate the three consequences of noise pollution.
6. Classify the ecosystems on the basis of energy sources
7. Infer two types of photochemical reactions involved in formation and destruction of ozone in the
stratosphere.
8. Explain how the impacts of natural disasters can be minimized on human communities with on
representative example.
9. Summarize four major effects caused on forests and tribal people due to big dam construction.
10. Infer the any two conflicts over water, confining to our nation.
11. Identify three major threatsto Indian biodiversity
12. Relate the concept of food chain and food web with tropic level and mention their three
significances.
Apply
1. Identify any seven impacts caused if ground water is used enormously.
2. Sdlect the proper disaster management techiques that can be implemented to manage. a)
Earthquake b) Floods
3. Summarize the concept age-structure pyramids as a tool to achieve stabilized population in our
nation.
4. Predict the significances of child welfare programmesin India.
5. Implement the 3R approach to manage solid waste.
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6. Assessthe four adverse effects of solid waste.
7. Assess how climate change affects human health.

Analyse
1. Differentiate between confined and unconfined aquifers.
2. Distinguish between critical and strategic minerals with two examples for each.
3. Outline variations in population growth among nations with necessary diagram.
4. “Day by day our atmosphere gets prone to serious effects” and “deterioration of environment
affects human health”. Justify these two statements.
5. Compare the major two advantages and limitations of major greenhouse pollutant CO2.

Evaluate
1. Choose any one suitable method to minimize the impact of acid rain on environment.
2. Determine the doubling time of population, if annual growth rate of anation is 25 years.

15GE205 BASICSOF CIVIL AND MECHANICAL

ENGINEERING 3003

Course Objectives
To impart basic knowledgein the field of Civil Engineering
To guide students to select the good building materials
To create awareness on various types of water supply and transportation systems
To impart basic knowledge in the various engineering materials and manufacturing Processes.

To understand the working principles of various Internal Combustion Engines, Refrigeration,
Boiler and power plants.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

g. Understand the impact of the professional engineering solutions in societal and environmental contexts,
and demonstrate the knowledge of, and need for sustainable devel opment.

Course Qutcomes (COs)

Ilustrate the concepts and fundamental philosophies of Civil Engineering.
Classify the components of building with its functions and material qualities.
Explain the sources of water supply and transportation systems.

Identify various engineering materials and manufacturing processes.

Classify the working principles and operations of Internal Combustion Engines and Refrigeration
cycles.

6. Identify different Energy sources and classify types of boilers, turbine and power plants.

RSN -
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Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 3

2 3

3 3 2

4 3 2

5 3

6 3 2

UNIT I 7 Hours

INTRODUCTION TO CIVIL ENGINEERING

History, development and scope of Civil Engineering Functions of Civil Engineers.Construction
Materials Characteristics of good building materias such as Stones
Bricks -Cement - Aggregates and concrete. Surveying: Definition and purpose Classification Basic
principles Measurement of length by chains and tapes.

UNIT II 7 Hours
GENERAL FEATURES RELATING TO BUILDINGS

Selection of site Basic functions of buildings Maor components of buildings. Types of foundation
Bearing capacity of soils General Principles of Brick masonry Stone masonry Beams Lintels Columns
Doors and windows Introduction to Green Building and Interior Design

UNIT III 7 Hours
WATER SUPPLY AND TRANSPORTATION SYSTEMS

Sources of water Supply Methods of Rain Water Harvesting Flow Diagram of Water treatment Process
Modes of Transportation Systems. Classification of Highways-Components of roads Bituminous and
cement concrete roads. Importance of railways - Gauges Components of permanent way Types of bridges.

UNIT IV 8 Hours
ENGINEERING MATERIALS AND MANUFACTURING PROCESSES

Materials classification, mechanical properties of cast iron, steel and high speed steel Casting process-
Introduction to green sand moulding, pattern, melting furnace eectric furnace Introduction to meta
forming process and types Introduction to arc and gas welding Centre lathe, Drilling and Milling
machines principal parts, operations.

UNITV 8 Hours
INTERNAL COMBUSTION ENGINES AND REFRIGERATION

Internal Combustion (IC) Classification, main components, working principle of a two and four stroke
petrol and diesel engines, differences Refrigeration working principle of vapour compression and
absorption system Introduction to Air conditioning.

UNIT VI 8 Hours
ENERGY, BOILERS, TURBINE AND POWER PLANTS
Energy-Solar,Wind, Tidal,Geothermal,Biomass and Ocean Therma Energy Conversion (OTEC)Boailers
classification, Babcock and Wilcox and La-Mont Boilers, differences between fire tube and water tube
boiler Steam turbines- working principle of single stage impulse and reaction turbines Power plant
classification, Steam, Hydel, Diesel, and Nuclear power plants.

Total: 45Hours
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Reference(s)
1. N. Arunachalam, Bascis of Civil Engineering, Pratheeba Publishers, 2000
2. M. S. Palanichamy, Basic Civil Engineering, TMH, 2009

3. G. Shanmugamand M. S. Palanichamy, Basic Civil and Mechanical Engineering,Tata McGraw
Hill Publishing Co., New Delhi, 2009

4. Pravin Kumar, Basic Mechanical Engineering, Pearson Education India, Pearson,2013.

5. G. Shanmugam and S. Ravindran, Basic Mechanical Engineering, Tata McGraw- Hill Publishing
Company Limited, New Delhi, 2013.

6. S. R. J. Shantha Kumar, Basic Mechanical Engineering, Hi-tech Publications, Mayiladuthurai,

2015
Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UniVRBT - reTcTRIMIE[ClPIM[FIC|PIM[FICIPMIF[CIPIMIF[C[PM]| '@
1 7 10 17
2 7 10 17
3 4 6 4 14
4 7 12 19
5 5 10 15
6 6 12 18
Total 100

Assessment Questions

Remember

Classify Bailer.

What are the uses of high carbon steel?
Define welding

Define soldering.

Define Brazing.

What do you mean by milling?

Classify IC Engines.

List the various components of 1C Engines.
Define Refrigeration.

10. Classify Boiler.

11. What isturbine?

12. Define water tube boiler.

13. Name the main parts of aturbine.

14. Classify power plants.

15. Writedown the scope of Civil Engineering.
16. Define surveying.

17. List the ingredients of concrete.

18. State the basic principles of survey.

19. What is meant by lintel ?

20. Write down the components of buildings.
21. List the functions of foundation.

22. What is meant by bearing capacity of soil?
23. What are the factors to be considered in selection of site?

©COoONOARWNE
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26.
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28.
29.
30.
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Define gauges.

Name the components of permanent way.

State the importance of railway.

List out the types of bridge.

Write down the classification of highway.

What do you meant by rain water harvesting

What are the factors to be considered in design of green building?

Under stand

©CONOARWNE

Compare reaction and impulse turbines.

What is the difference between renewabl e and non-renewabl e sources of energy?
What isthe function of a hydraulic turbine?

What isthe function of a surge tank in Hydel power plant?

What is the function of a moderator in Nuclear power plant?

How to select the boiler?

Why air is pre-heated before enter into boiler?

How does afusible plug function in boiler?

What is the function of aspark plug in IC engine?

. What isthe function of afuel injector in diesel engine?

. Compare and contrast 4 stroke and 2 stroke engine.

. Describe the characteristics of good building stone.

. Explain the various functions of Civil Engineer.

. Discussin detail about principles of surveying.

. Describe the characteristics of cement and concrete.

. Differentiate the English and Flemish bonds brick masonry.
. What are the points to be observed in the construction of brick masonry?
. Discuss about any four super structure components.

. Distinguish between shallow and deep foundation.

. Distinguish between stone and brick masonry.

. Differentiate bituminous and cement concrete roads.

. Elucidate the components of permanent way.

. Describe the cross section of bituminous pavement.

. Elucidate different sources of water supply.

Explain in detail about rain water harvesting.
Explain the process of water treatment.
Enumerate the procedure for construction of water bound macadam road.

24
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15GE106 C PROGRAMMING 3024

Course Objectives
Understand the basics of C primitives, operators and expressions.
Gain knowledge about the different primitive and user defined data types.
Impart knowledge about the structural programming concepts.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

e. 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.

Course Qutcomes (COs)
1. Implement C programs using operators, type conversion and input-output functions.
Apply decision making and looping statements in writing C programs.
Develop C programs using the concepts of Arrays and strings.
Apply the concepts of functions and pointersin writing C programs.
Design applications using structures, unions and filesin C.

o DN

Articulation Matrix
CO No |PO1 |PO2 |PO3 PO4 POS5 |PO6 |PO7 |POS8 |PO9 PO10 PO11 PO12 |PSO1 PSO2

1 3 3 3

2 2 3 3
3 2 3 3
4 1 3 3
5 1 3 3
9 Hours
UNIT I
INTRODUCTORY CONCEPTS

C Primitives. Introduction to C- Planning and writing a C program- Character Set - Keywords and
Identifiers - Data Types - Variables and Constants - Compiling and executing the C program
Operators and Expressions: Arithmetic - Relational - Logical - Increment and decrement - Conditional -
Bitwise - Comma - Sizeof() - Assignment - Shift operator - Precedence and order of evaluation - Type
Conversion Input and Output Operations: Formatted 1/0 functions - getchar and putchar function - gets
and puts functions
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UNIT II 7 Hours
CONTROL STATEMENTS

Decision Making and Branching: simple if statement - if else statement - nesting of if else Statement -
Switch Statement. Decision Making and Looping: while statement - do while statement - for statement -
Nested for statement Jump Statements: goto - break - continue - return statement

UNIT III 9 Hours
ARRAYS AND STRINGS

Arrays. Introduction, one dimensional array, declaration - Initialization of one dimensiona array, two-
dimensional arrays, initidizing two dimensiona arrays, multi dimensiona arrays.
Strings. Declaring and initializing string variables- Reading strings from termina - writing string to
screen - String handling functions.

UNIT IV 10 Hours
FUNCTIONS AND POINTERS

User Defined Functions. Elements of user defined functions - Definition of functions - return values and
their types - function calls - function declaration - categories of function - call by value and call by
reference - recursion - Pre-processor directives and macros.
Pointers: Understanding Pointers - accessing the address of the variable - declaring pointer variables -
Initialization of pointer variables - Accessing a variable through its pointer

UNIT V 10 Hours
STRUCTURES AND FILES

Storage  Class  Specifierss  Auto -  register's -  static - exteen - typedef
Structures and Unions. Introduction - defining a structure - declaring structure variables - accessing
structure  members - structure  initialization - Unions - Enumerated data type

File Management in C: Defining and opening a file - closing a file - Input/output operations on files -
Command line arguments

FOR FURTHER READING

Problem solving - Logical thinking - logic - symbolic logic - truth tables - Math puzzles - magic triangles
- magic squares - a phabetic puzzles - Cross number puzzles.

Creating and manipulating document using word - Mail merge - Creating spread sheet with charts and
formula using excel - developing power point presentation with Animations.

1 3 Hours

EXPERIMENT 1
Write a C program to perform arithmetic operations on integers and floating point numbers.

2 3 Hours

EXPERIMENT 2
Write a C program to implement ternary operator and relational operators.

3 3 Hours

EXPERIMENT 3
Write a C program to read the values of A,B,C through the keyboard. Add them and after addition check
if itisin the range of 100 to 200 or not. Print separate message for each.
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4 3 Hours

EXPERIMENT 4
Write a C program to display the roots of a quadratic equation with their types using switch case.

5 3 Hours

EXPERIMENT 5

Write a C program to generate the following triangle.
1

123

12345

1234567

6 3 Hours

EXPERIMENT 6
Write a C program to get a matrix of order 3x3 and display a matrix of order of 4x4, with the fourth row
and column as the sum of rows and columns respectively.

7 3 Hours

EXPERIMENT 7
Write a C program to remove the occurrence of "the" word from entered string.

8 3 Hours

EXPERIMENT 8
Write a C program to find the factorial of given number.

9 3 Hours

EXPERIMENT 9
Design a structure to hold the following details of a student. Read the details of a student and display
them in the following format Student

details: rollno, name, branch, year, section, cgpa.

khkkhkkkhkkkhkhkkhkhkhkhhhkhkhhhhhhhhhdhdhdkhhhhkkhkxkx

NAME:
ROLL NO:
BRANCH:
YEAR:
SECTION:
CGPA:

10 3 Hours
EXPERIMENT 10
Create two files testl.txt and test2.txt and write a C program to read the file textl.txt character by

character on the screen and paste it at the end of test2.txt.
Total: 75Hours



Reference(s)

1

© Uk wNN
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Herbert Schildt, C -The complete Reference, Tata McGraw-Hill, 2013

Byron Gottfried , Programming with C, Schaum's Outlines, Tata Mcgraw-Hill, 2013

E.Balagurusamy, Programming in ANSI C, Tata McGraw-Hill, 2012
Kernighan B W and Ritchie O M, The C programming Language. Prentice-Hall of India, 2009
Kelley A and I. Pohl, A Book on C : Programming in C, Pearson Education, 1998
Ashok.N.Kamthane,Programming in C,Pearson education,2013

Assessment Pattern

28

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T cTRIM[E[ClPIM|E|C|PIMIE|C|PIM|E|C|PIM|E|ClPIM| '@
1 414 414 16
2 2 2|4 6 2 2 2 20
3 2 2 6 213 6 21
4 2 2 6 213 6 21
5 2 2 6 6 6 22
Totd 100

Assessment Questions

Remember
List therulesfor defining avariable.
State the associativity property of an operator.

1
2
3
4,
5.
6
7
8
9
1

Understand
Classify the operatorsin C.
Identify the functions used for formatted 1/0 in C.

HoOooNooakrwNE

Apply
1.

List the three constructs for performing loop operations.

Recall return statement.

Define an array.
Recognize strings.

Define functions.

Define pointers.
Define a structure.

Summarize the branching statementsin C.

Summarize the looping statementsin C.

Classify the types of arraysin C.

Summarize the string handling functionsin C.
Exemplify call by value and call by reference.
Illustrate the pointer conceptsin C.
Summarize the four storage classes.

. Explain the concept of filesin C.

0. List the functions used for opening and closing afile.

Compute the greatest of two numbers using ternary operatorsin C.

Demonstrate the concept of type conversionin C.

Implement a C program to find the roots of a quadratic equation using Switch case statement.
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4. Implement a C program to check whether a number is prime or not.

5. Compute matrix multiplication using two dimensional arraysin C.

6. Execute aC program to check whether a string is a palindrome or not.

7. Implement a C program using functionsto find factoria of a number.

8. Implement a C program to use pointersin C.

9. Execute aC program to generate a pay dip for an employee using structures.
10. Implement a C program to copy the content of one file to the other.

Analyse

Differentiate getchar and putchar functions.
Differentiate while and do whileloop in C.
Compare strupr and striwr functions.
Differentiate function definition and function call.
Compare structure and union.

arwODdDE

Evaluate
1. Determine the output of the following code.
#include
int main()

int var = 010;

printf("%d", var);

}
2. Determine the value of thelogical expression a>b && a
3. Determine the output of the C code

#include

int main()

{

inta5] ={5, 1, 15, 20, 25};
inti,j, m;

i =++d1];

j=a1]++

m = g[i++];

printf("%d, %d, %d", i, j, m);
return O;

}

4. Determine the output of this C code.
#include
int main()
{
inta=10, b =10;
if @=5)
b--;
printf("%d, %d", a, b--);
}

5. Evauate the expression c=(a+b* (¢/d)%e) with a=10, b=3, ¢=5, d=6 and e=1

29
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Create

1. Generate a structure to store the following details: Rollno, Name, Markl, Mark2, Mark3, Total,
Average, Result and Class. Write a program to read Rollno, name and 3 subject marks. Find out
thetotal, result and class as follows:

a) Total isthe addition of 3 subject marks.

b) Result is"Pass' if al subject marks are greater than or equal to 50 else "Fail".

¢) Classwill be awarded for students who have cleared 3 subjects

i. Class "Distinction" if average >=75 ii. Class "First" if average lies between 60 to 74 (both
inclusive) iii. Class "Second" if average lies between 50 & 59 (both inclusive)

d) Repeat the above program to manipulate 10 students' details and sort the structures as per rank
obtained by them.

2. Create a structure that can describe the employees with the fields Eno, Ename. Basic. Write a
program to calculate DA = 32% of Basic. HRA = 15% of Basic. CCA = 10% of BASIC, PF =
15% of Basic and print all details with Net pay. All processing should be using pointer notation.
b) Result is"Pass' if al subject marks are greater than or equal to 50 else "Fail".
c¢) Classwill be awarded for students who have cleared 3 subjects
i. Class "Digtinction” if average >=75
ii. Class "First" if average lies between 60 to 74 (both inclusive)

iii. Class "Second" if average lies between 50 & 59 (both inclusive)
d) Repeat the above program to manipulate 10 students' details and sort the structures as per rank
obtained by them.

15GE207 ENGINEERING GRAPHICS 0042

Course Objectives
To learn conventions and use of drawing tools in making engineering drawings.
To draw orthographic projections of points, line and solids.
To draw the section of solids and development of surfaces of the given objects.

To draw the isometric projections and perspective projections of the given solids.
To introduce CAD software to draw simple two dimensional drawings.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

f. Apply reasoning informed by the contextual knowledge to assess societal, hedth, safety, legal and
cultural issues and the consequent responsibilities relevant to the professional engineering practice.

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

j. 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.

I. Recognize the need for, and have the preparation and ability to engage in independent and life-long
learning in the context of technological change.

Course Outcomes (COs)
1. Recognize the conventions and apply dimensioning concepts while drafting simple objects.
2. Draw the orthographic projection of points, line, and solids.
3. Draw the section of solid drawings and development of surfaces of the given objects.
4. Draw theisometric and perspective projection of the given objects.
5. Draw the simple two dimensiona drawings using computer aided drawing tool.



Department of EIE, Bannari Amman Institute of Technology | Regulations 2015 31
Approved in X| Academic Council Meeting

Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 1 1 1 2

2 2 2 2 2 1

3 2 2 2 2 1

4 2 3 3 2 2

5

UNIT I 12 Hours

CONVENTIONS AND BASIC DRAWINGS

Importance - conventions - ISO and BIS - drawing tools and drawing sheets - lettering, numbering,
dimensioning, lines and Symbols-Conic sections - types constructions -ellipse, parabola and hyperbola -
eccentricity and parallelogram method.

UNIT II 14 Hours
ORTHOGRAPHIC PROJECTIONS

Principles - first and third angle projections - Points - first angle projection of points, straight lines -
paralel, perpendicular and inclined to one reference plane, solid - cylinders, pyramids, prisms and cones.

UNIT III 12 Hours
SECTION OF SOLIDS AND DEVELOPMENT OF SURFACE

Section of solids - simple illustrations. Development of surfaces - cylinders, pyramids, prisms, cones and
simple truncated objects.

UNIT IV 12 Hours

ISOMETRIC AND PERSPECTIVE PROJECTIONS
Importance - orthographic to isometric projection - simple and truncated solids- perspective projections of

simple solids.

UNITV 10 Hours

INTRODUCTION TO COMPUTER AIDED DRAWING (NOT FOR END SEMESTER EXAMINATION)
Basics commands of AutoCAD - two dimensiona drawing, editing, layering and dimensioning -
coordinate Systems -Drawing practice - orthographic views of simple solids using AutoCAD.

Total: 60 Hours

Reference(s)
1. K Venugpoal, Engineering Drawing and Graphics, Third edition, New Age International, 2005.
2. Basant Agrawal, Mechanical drawing, Tata McGraw-Hill Education, 2008.
3. Engineering Drawing Practice for Schools & Colleges, Bureau Of Indian Standards-SP46, 2008.
4

N. D. Bhatt and V. M. Panchal, Engineering Drawing, Charotar Publishing House Pvt. Limited,
2008.

K.V.Natargian, A Text Book of Engineering Graphics, Dhanalakshmi Publishers, 2013.

George Omura, Brian C. Benton, Mastering AutoCAD 2015 and AutoCAD LT 2015: Autodesk
Official Press, Wiley Publisher, 2015.
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15MA201 VECTOR CALCULUSAND COMPLEX

ANALYSIS 3204

Course Objectives

Implement the Complex Analysis, an elegant method in the study of heat flow, fluid dynamics
and electrostatics.

Summarize and apply the methodologies involved in solving problems related to fundamental
principles of Calculusviz: Differentiation, Integration and V ectors.

Develop enough confidence to identify and model mathematical patterns in real world and offer
appropriate solutions, using the skills learned in their interactive and supporting environment.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

sciences.
Course Qutcomes (COs)
1. Determine & apply the important quantities associated with vector fields such as the divergence,
curl and scalar potential.
2. Apply the theoretical aspects of vector integral calculusin their core areas.
3. Recognize the differentiation properties of vectors.
4. ldentify the complex functions and their mapping in certain complex planes.
5. Use the concepts of integration to complex functionsin certain regions.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |PO5 PO6 |PO7 PO8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 1
2 1 2
3 1
4 1 2
5 3
UNIT I 10 Hours
VECTOR CALCULUS

Gradient -Divergence -Curl - Directional derivative- Solenoidal -Irrotational vector fields -Line Integral -
Surface integrals.
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UNIT II 9 Hours
INTEGRAL THEOREMS OF VECTOR CALCULUS
Green's theorem in a plane- Stoke's Theorem- Gauss divergence theorem- Applications involving cubes
and parallel epiped.

UNIT III 8 Hours
ANALYTIC FUNCTIONS
Analytic Functions- Necessary and Sufficient conditions of Analytic Function- Properties of Analytic
function - Determination of Analytic Function usng Milne Thompson method -Applications to the
problems of Potential Flow.

UNIT IV 8 Hours
MAPPING OF COMPLEX FUNCTIONS
Physical interpretation of mapping- Application of transformation: translation, rotation, magnification and
inversion of multi valued functions - Linear fractional Transformation (Bilinear transformation).

UNITV 10 Hours
INTEGRATION OF COMPLEX FUNCTIONS
Cauchy's Fundamental Theorem - Cauchy's Integra Formula - Taylor's and Laurent's series-
Classification of Singularities - Cauchy's Residue Theorem.

FOR FURTHER READING
Applications to Electrostatic and Fluid Flow.

Total: 75Hours
Reference(s)

1. C. Ray Wylie and C. Louis Barrett, Advanced Engineering Mathematics, Tata McGraw-
Hill Publishing Company Ltd, 2003

2. Erwin Kreyszig , Advanced Engineering Mathematics, Tenth Edition, Wiley India Private
Limited,New Delhi 2015

3. J A.Brown and R. V. Churchill, Complex Variables and Applications , Sixth Edition, McGraw
Hill,New Delhi, 1996

4. B. S. Grewal, Higher Engineering Mathematics, Forty third Edition, Khanna Publications , New
Delhi 2014

5. Peter V. O. Neil, Advanced Engineering Mathematics, Seventh Edition ,Cengage Learning India
Private Limited, 2012

6. Glyn James, Advanced Engineering Mathematics, Third Edition,Wiley India, 2007

Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T cTRIM[E[ClPM|E|C|PIMIE|C|PIMIE|C|PIM|E|ClPIM| '@
1 2 6 8 4 2 22
2 2 4 4 4 6 20
3 2 10 6 18
4 2 4 6 6 18
5 2 4 6 4 6 22
Totd 100
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Assessment Questions
Remember

. Define gradient of a vector.

. Defineirrotational of avector.

1

2

3. State Green s theorem.

4. State Gauss divergence theorem.

5. Check whether the function is f(z)=2 analytic.

6. List the necessary condition for afunction f(z) to be analytic.

7. Define Bilinear transformation.

8. State the condition for the transformation w = f(z) to be conformal at a point.
9. State the formulafor finding the residue of a double pole.

10.State Cauchy’s integral formula.

Under stand
f I_f =x° I + Xyzi evauate the line integral d?d_f from (0,0) to (1,1) along the path y=x.
. Identify the unit normal vector to the surface x* + xy + z° = 4 at the point (1,-1,2)
. Identify the value of NXNF (F), using Stoke s theorem.

. lllustrate the two properties of analytic function.
. Represent the anayticity of the function w = sin z.

. Identify fixed points of the transformationw =z .
8. ldentify the image of the triangular region in the z plane bounded by thelines x=0,y =0,and x +y
d = 1 under the transformation w = 2z.

1
2
3
4. Formulatethe areaof acircle of radiusa using Green s theorem.
X
7

0. Infer(f)dizg)2 where cisthecircle |Z| =1.
C Z-

10.1dentify the residues of the function f(z) = %) at itssimple pole.

z°(z- 2

Apply
1. Find (‘f.dr where F = (2y +3)i + x7j +(yz- x)k alongthelinejoining the
points (0,0,0) to (2,1,1).
2.1fF =3xyi- y*j ,find (f >dr where Cisthe curvein the xy-planey=2x* from (0,0) to (1,0).
C
3. Apply Green’s theorem in the plane to Compute (Y3x” - 8y?)dx + (4y - 6xy)dy where Cisthe

Cc
boundary of the region defined by x=0, y=0 and x+y=1.
4. Using Gauss divergence theorem, Compute(‘l‘jE xfidswhereF = 4xzi - y?j + yzlz and Sisthe
S
surface of the cube bounded by x=0,y=0,z=0,x=1,y=1,z=1.
X

X2+y2 ’

5. If w=j +iy represent the complex potential for an electric fieldandy = Xx* - y* +

find the functionj .
6.1f u=log(x*+y?), findvandf () such that f (z) =utiv isanalytic.
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7. Find bilinear transformation which maps the points 1,-1,1 of the z plane into the Points 0,1,c0 of the w
plane respectively.

8. Find the image of the circle |z - :Ij =1in the complex plane under the transformationw = 1
z

9. Find Taylor s seriesf(z) = cos z about z = P

eelo
10. Find the nature of singularity z ee”’ )

Analyze
1. Conclude divgrad(r")=N?(r")=n(n+1)r"?

2. Demonstrate the irrotational vector and solenoidal vector with an example.
3. Justify stokes' s theorem for F=- yi + 2y7 +y°k, where Sisthe upper half of the sphere
x2+y+z°=1.

® ® ® ®
4. Justify Gauss divergence theoremfor F = x? i +y? j+z° k where Sisthe surfaceof the

cuboid formed by the planesx=0,x=a,y=0,y=b,z=0and z=c.
5. The complex potential f(z)=z* describes a flow with constant equipotential lines and

streamlines ,Determine the vel ocity vector.

—_ 3 2
6. Show that the function U =X T X" -

2 2

3xy" +2xy- y is harmonic and find the corresponding
analytic function.

7. Find the image of the rectangle whose vertices are (0,0), (1,0), (1,2), (0,2) by means of linear

transformation w = (1+i )z+2-i. Also compare the images.

8. Generate f (2) = ) as Laurent’s series valid in the regions: 1< |Z| <3and

(z- 1)(z- 3
0<|z-1<2

e’ dz
Use Cauchy’s integral formula Computeo (2+2) ( +1) where Cisthe
z z

0.

circle|z|=3

10. Fin do—dz where Cis|z+1+i|=2

+27z+5
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Evaluate
1. Determine (y xdydz + 2ydzdx + 3zdxdy) ,where sis the closed surface of the sphere

X*+y?+2z° =a’.

2. Prove that curl(curlF) = grad(divF) - NF .

3. Check Stokes theorem for F = (x2 +y? )lr - 2xyj taken around the rectangle bounded by x=+a, y=0
y=b.

4. Check Green’s theorem in the plane to determine dBX2 - 8y2)dx+ (4y- 6xy) dy wherec

isthe boundary of the region defined by (i) Xx=0,y=0,x+y =1(ii) y=\/;and y=x°.
snxsinhy

cos2x +cosh 2y

6. Determine f(z) and the conjugate harmonic v such that w = u + iv is an analytic function
of zgiventhatu= ¥’ COS2Xy .

5. Determine the analytic functionf(z) = P +iQ, if Q= Lff(0) = 1.

1 1 1
7. Determine the image of theinfinite strip 2 £yE 2 under the transformation w = —
z

z-1

8. Determine the Laurent’s series expansion f(z) =———— for 2<[4<3.
(z+2)(z+3
N 2t z | +1+'| 2
N6 S m— |z i|=
9. Determine 72 4+ 27+5 where Cis
Q e‘dz i4=1
> =
10. Using Cauchy’s integral formula determine (Z+ 2) z+1 whereCis
15EE205 FUNDAMENTALSOF ELECTRICAL AND 3003

ELECTRONICSENGINEERING
Course Objectives

To understand the basic concepts of electric circuits
To analyze the difference between DC and AC circuits
To Learn the fundamentals of semiconductors and BJT.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

m. Exploit sensors to measure physical quantities and design signal conditioning circuits

n. Apply instrumentation systems and advanced controllers for automation
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Course OQutcomes (COs)
1. Apply the concept of current and voltage law for DC circuits.
2. Analyze the parameters of alternating current and examine the behavior of linear circuits.
3. Explain the consgtructional details and working of DC machines.
4. Explain the characteristics of semiconductor diodes and design the rectifier circuits.
5. Classify the three different characteristics of BJT.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 3 2 1
2 3 2 1
3 2 1 1
4 2 3 2 1
5 1 3 1
UNIT I 9 Hours
DC CIRCUITS

Definition of Voltage, Current, Power, Energy, Resistor, Inductor and Capacitor-Ohm's law-statement,
Illustration and limitation - Kirchoff's Laws statement and Illustration-Resistance in series and voltage
division technique - Resistance in parallel and current division technique-Simple problems.

UNIT II 9 Hours
AC CIRCUITS
Generation of single phase aternating emf - RMS value, average value, peak factor and form factor -
Analysis of Pure Resistive, Inductive and Capacitive circuits - J operator - Representation of alternating
quantities in rectangular and polar forms - Star-Delta transformation -Simple problems

UNIT III 11 Hours
ELECTRICAL MACHINES
Constructional details of DC Machines - Principle of operation of D.C. generator - EMF equation -
Methods of excitation - Self and separately excited generators - Principle of operation of D.C. motor -
Back EMF and torque equation - Transformer Constructional details - Principle of operation- EMF
equation - Transformation ratio

UNIT IV 8 Hours
SEMICONDUCTOR DIODE AND ITS APPLICATIONS
Semiconductor theory - Theory of P-N junction diode - Volt-Ampere Characteristics - PN junction diode
current equation - Zener diode - Half wave and full wave rectifier - Average value - RMS value - Form
factor - Peak factor - Ripple factor - Efficiency - Peak inverse voltage - Transformer utilization factor -
Comparison between Half wave and full wave rectifier circuits.
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UNIT V 8 Hours
BIPOLAR JUNCTION TRANSISTOR
Structure and working of Bipolar Junction Transistor, Input and output characteristics of CE, CB and CC
configurations, relation between apha and beta - Concepts of transistor as an amplifier and transistor as a
switch.

FOR FURTHER READING
Light Emitting Diode - Simple House wiring - Clipper and Clampers

Total: 45Hours
Reference(s)

1. T. K. Nagsarkar and M. S. Sukhija, Basic Electrical and Electronics Engineering, Oxford
University Press, 2014

2. Smarjith Ghosh, Fundamentals of Electrical and Electronics Engineering, Prentice Hall (India)
Pvt. Ltd., 2012

3. A. Sudhakar, Shyammohan S Palli, Circuits and Networks Analysis and Synthesis, Tata McGraw
Hill, 2010

4. William H.Hayt Jr, Jack E.Kemmerly, and Steven M.Durbin, Engineering Circuit Analysis, Tata
McGrawHill Publishing Co Ltd, New Delhi, 2012.

5. Jacob. Millman, Christos C.Halkias, Satyabrata Jit, Electronic Devices and Circuits, Tata
McGraw Hill Publishing Limited, New Delhi, 3rd Edition 2011

6. R.S. Sedha, A Textbook of Applied Electronics, S.Chand & Company Ltd, 2013

Assessment Pattern

. Remember [Understand| Apply Analyse | Evaluate | Create
UniURBT  reTeIMIE[C[PIMIElC|PIMIElCIPIM[E[CIPIM[E[ClPIM| '°@
1 2 2 6 4 6 20
2 4 4 2 6 4 20
3 2 4 4 4 6 20
4 4 6 4 6 20
5 4 4 12 20
Tota 100

Assessment Questions
Remember

1. State Ohm’s law.

2. StateLenzlaw.

3. State Faraday’s law of electromagnetic induction.
4. Recall the properties of flux lines.

5. Definereuctance

6. Define average value.

7. List the advantages of three phase system.

8. Define aspect ratio.

9. State the need for modulation.

10. List the applications of diode.
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Under stand

1. Explain Ohm’s law relating to (V), (1) and (R).

2. Compare series and paralel circuits.

3. Interpolate domestic appliances connected in parallel.

4. Classify the magnetic circuits.

5. Explain the concepts of self and mutually induced emf.

6. Explain the laws of electromagnetic induction.

7. Indicate the action of diode in forward and reverse biasing with the help of V-I characteristics.

8. Explain the switching characteristics of diode.

9. Explain briefly the need for modul ation.

10. Summarize the advantages of FM over AM.

Apply

1. Threeresistors are connected in series across a 12V battery. The first resistance has a value of 2
ohm, second has a voltage drop of 4V and third has power dissipation of 12 W. Calculate the
value of the current in the circuit.

2. A 25 ohm resistor is connected in parallel with a 50ohm resistor. The current in 50o0hm resistor is
8A. What is the value of third resistance to be added in parallel to make the total line current as
15A.

3. The sdf inductance of a coil of 500turnsis 0.25H.1f 60% of the flux is linked with a second coil
of 10500 turns. Calculate @ the mutual inductance between the two coils and b) emf induced in
the second coil when current in the first coil changes at the rate of 100A/sec.

4. An air cored toroidal coil has 480 turns, a mean length of 30cm and a cross-sectional area of 5
cm2.Calculate a)the inductance of the coil and b) the average induced emf, if a current of 4 A is
reversed in 60 milliseconds.

5. A toroidal air cored coil with 2000 turns has a mean radius of 25cm, diameter of each turn being
6cm. If the current in the coil is 10A, find mmf, flux, reluctance, flux density and magnetizing
force.

6. Demonstrate the block diagram of the television and explain each block.

7. Show the block diagram of the optical fibre communication and explain each block.

8. Show the block diagram of the satellite communication and explain each block.

9. Convert the current source into voltage source in the below circuit and verify that the voltage VL

across the load is the same for each source.

10. Demonstrate the applications of diodes.

Analyse

1

2
3
4
5.
6.
7
8
9.
1

Criticize the equations for the equivalent star network resistances for a given delta network.
Differentiate the expressions for self inductance and mutual inductance.

Contrast the series and parallel magnetic circuit and derive the total mmf required.

Compare electric and magnetic circuits.

Attribute the expression for RMS, average value, peak and form factor of sinusoidal voltage.
Identify the voltage, current in a series RL circuit supplied with an aternating voltage.
Resolve the phase relation in pure resistor.

Resolve the expression for diode current equation.

Identify the effect of temperature on P-N junction diode characteristics.

0. Organize the equation of transition capacitance.

Evaluate

1

An iron rod of 1cm radius is bent to a ring of mean diameter 30cm and wound with 250 turns of
wire. Assume the relative permeability of iron as 800. An air gap of 0.1cm is cut across the bent
ring. Calculate the current required to produce a useful flux of 20,000 linesif leakage is heglected.
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2. For the circuit in Fig. determineix,and compute the power dissipated by the 15-kQ resistor.

15 k{1 1 kD

3. Theeffectiveres stanceoftworesistorsconnectedinseriesis100 Q. When connected in pardlel, then
effective value in 24 ohm’s. Determinethevalueoftworesistors.

4. Determine the equivalent resistance of the following circuit
Civ LT
4 K 2ihin

h

100 19xn
5. Determinethe form factor of the half-wave rectified sine wave as shown in fig.
t'*
V| -
| /7
T e e

6. Find thetotal impedance and line current in the circuit shownin fig.

50 62
FAn o

H0.ATF volis

7. Determinethe effective value of saw tooth waveform shown in fig.

o T 2r 3T i

8. A series circuit consiging of 25Q resistor, 64Mh inductor and 80uF capacitor, is connected toal
10V, 50Hz, single phase supply. Calcul ate the current and the voltage acrossindividual elements.
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15EE206 ELECTRIC CIRCUIT ANALYSIS 2023

Course Objectives
To apply the concept of Graph theory and analyze the electric circuits.

To compute electrical parameters like current, voltage and power using network theorems for AC
and DC circuits.

To differentiate single phase and three phase circuits.

ToanayzeR, L, C components for resonance, coupling and transient response.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

d. 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.

e. 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.

n. Apply instrumentation systems and advanced controllers for automation

Course Qutcomes (COs)
1. Apply the concept of Graph theory to analyze the electric circuits.
2. Apply the network theorems to compute various parameters of e ectric network.
3. Analyze the three phase circuit with different types of loads.
4. Design of tank circuit for given frequency and analyze the coupled circuitsin series and paralel.
5. Analyze the transient response of RL, RC and RLC circuits with DC and AC input.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 2 3 1 1
2 1 3 1 1
3 2 1

4 1 2 2

5 2 2 1 1
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UNIT I 7 Hours
GRAPH THEORY AND BASIC CIRCUIT ANALYSIS
The graph of a Network, definitions of tree, co-tree, link, basic loop and basic cut set, Incidence matrix,
cut set matrix, Tie set matrix - Duality - Concepts of Impedance and Admittance - Source Transformation
- Mesh and Nodal analysis.

UNIT 11 5 Hours

NETWORK THEOREMS FOR DC AND AC CIRCUITS
Superposition theorem - Thevenin's and Norton's theorem - Maximum power transfer theorem-
Reciprocity theorem- Millman's theorem.

UNIT III 5 Hours

THREE PHASE CIRCUITS
Three Phase balanced and unbalanced systems - Analysis of 3 wire and 4 wire circuit with star and delta
connected |oads - Phasor diagram - power and power factor measurement.

UNIT IV 7 Hours
RESONANCE AND COUPLED CIRCUITS
Series and parallée resonance - Q factor and bandwidth - Resonant frequency of atank circuit - Coupled
circuits - Self and mutua inductances - Coefficient of Coupling - Analysis of coupled circuits - Dot rule
for coupled circuits - Equivalent circuit of coupled circuits - Coupled circuits in Series and Parallel.

UNIT V 6 Hours
TRANSIENTS
Introduction - Transient Response of RL, RC and RLC Circuits with step and sinusoidal inputs - Time
Constant Analysis.

FOR FURTHER READING
Tuned Circuits - Tank circuits - application of second order differential equations.

1 6 Hours

EXPERIMENT 1
Verification of Mesh and Nodal analysis.

2 6 Hours

EXPERIMENT 2
Verification of superposition theorem.

3 6 Hours

EXPERIMENT 3
Verification of Thevenin and Norton theorems.

4 6 Hours

EXPERIMENT 4
Power measurement using two wattmeter method.
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5 6 Hours

EXPERIMENT 5
Freguency Response of a series R-L-C Circuit.

Total: 60 Hours
Reference(s)

1. William H. Hayt, Jack E. Kemmerly, and Steven M. Durbin, Engineering Circuit Analysis,
Eighth Edition, Tata McGraw Hill, 2013

2. Sudhakar and S. P. Shyam Mohan, Circuits and Network Analysis and Synthesis, Fifth Edition,
TataMcGraw Hill, 2015

3. Charles K.Alexander, Fundamentals of Electric Circuits, Fifth Edition, Tata McGraw Hill
Publishing Co Ltd, 2013

Assessment Pattern

. Remember [Understand| Apply Analyse | Evaluate | Create
UniURBT - reTeTpIMIE[CPIMIEIC|PIMIE|CIPIMIEIC|PIMIEICPIM]| '@
1 2 2 6 4 6 20
2 4 4 2 6 4 20
3 2 4 4 4 6 20
4 4 6 4 6 20
5 4 4 12 20
Tota 100

Assessment Questions
Remember
1. Define electric circuit.
2. Classify the eectric circuit components.
3. Describethe V-I relationships between the R, L and C.
4. State dependent and independent sources.
5. State superposition theorem.
6. State thevenin’s theorem.
7. State norton’s theorem.
8. State reciprocity theorem.
9. Define resonance.
10. Recall resonant frequency expression for series resonance circuit.
11. State Q factor.
12. Define bandwidth.
13. Draw the series resonance and parallel curves.
14. List the applications of resonance.
15. Define coupled circuits.
16. Compare self inductance and mutual inductance.
17. Define coefficient of coupling.
18. Describe transient response.

Under stand
1. Explain the algorithm for mesh loop current analysis method.
2. Show the V-I relationships between R, L and C.



oUW

© N

10.

11.
12.

Apply
1.
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Explicate the algorithm for node voltage method.

Compare the current division and voltage division techniques.

Show the peak factor value for sinusoidal waveform.

Explain the sinusoidal response of the following single phase ac circuits.

a. Pureresistive circuit

b. Pure inductive circuit

c. Pure capacitive circuit.

Explain the applications of network theorems.

Derive the expressions for current, resonant frequency, quality factor, bandwidth of the circuit,
and draw the resonance curve for a series resonance circuit.

Derive the expressions for current, resonant frequency, quality factor, bandwidth of the circuit,
and draw the resonance curve for a parallel resonance circuit.

Explain in detail the concept of implementing any two types of forcing function on assumed RLC
circuit, and obtain its transient response.

Represent the expression for coefficient of coupling.

Compare the transient response of RL, RC and RLC Circuits with step and sinusoidal inputs.

Four resistors of 2Q, 3 Q, 4 Q, 5 Q respectively are connected in parallel. What voltage must be
applied to the group in order that power of 100watts may be absorbed aso find current flowing
through the circuit.

A resistance R is connected in series with a parald circuit comprising two resistors 12
Q and 8 Q respectively. The total power dissipated in the circuit is 70watts when
the applied voltage is220Volts.Caculate the value of R. In a RLC series circuit consists of
resistance 15 Q, Inductive reactance 7.5 Q and capacitive reactance 12 Q are connected with 230
Q, 50Hz supply. Calculate i) current ii) Power factor iii) Apparent, active & reactive powers iv)
Capacitance & Inductance v) Impedance. Also draw the phasor diagram.

Aninductive coil takes 10A and dissipates 1000 Watts, when connected to supply at 250V, 25Hz.
Calculate the resistance, the inductance the impedance and power factor.

For the given circuit (Figure 1) discover the branch currents using mesh loop current analysis

method.
i 10

VAN
CEy] 202
AN AN
95\.’@ Tl (::} 2
Ay AV
Fak 30
Figure 1
Calculate current through 20Q resistance (Figure 2) by using Thevenin’s theorem.
1062
75V a0
00 204k iy
P5iy

Figure 2
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6. Determine current through 10Q resistance (Figure 3) by Norton’s theorem.

Analyz

GAwWNP

No

200V
Figure 3
Judge the superposition theorem to calculate the current through 5 Q resistances for the network
shown below (Figure 4).

30 56 60
AN

2c~.r(f> 20 ém oY

Figure 4
Three resistors 25 Q, 50 Q and 75 Q are connected in star. Examine the equivalent delta resistors?

In the circuit shown below (Figure 5) switch is closed at t=0. Produce the expression for the
current in circuit and find | at t=0.25 sec.

|
12 D %u 10H

Figure 5

e

Design aV-I relationships between the R, L and C.

Compare series and parallel circuits.

Illustrate the three phase and single phase ac circuits.

Justify LC combinations are not used in electric circuit?

When the switch is closed at t=0, find the current | (t) and the voltage across R, L & C and
analyze it completely.

Outline maximum power transfer theorem.

Analyze the following

i) Transient response of RC circuit with step and sinusoidal inputs

if) Transient response of RL circuit with step and sinusoidal inputs
iii) Transient response of RLC circuits with step and sinusoidal inputs



Department of EIE, Bannari Amman Institute of Technology | Regulations 2015 46
Approved in X| Academic Council Meeting

Evaluate
1. Do thefollowing operations and write the result in polar form.
i) (5+j4) X (-4-j6)
i) (-245) 1 (5+j7)
2. Two impedances 14+j5 ohms and 18+j10 ohms are connected in parallel across a 200V, 50 Hz
supply. Construte i) the admittance of each branch and of entire circuit, ii) the total current.
3. List the advantages of time domain analysis of circuits.

Create
1. Propose the node voltages at al points using nodal analysis method for the network (Figure 6)
shown below.

-1 Bf—hn [

Figure 6
2. Determine the value of current flowing through 3Qresistor.

1 1+) 25
A Ayl

ov( ) 3100 520

3. Reconstruct the phasor diagram for pure resistive circuit.
4. Calculate the total resstance RT, and total curren | in the following circuits using star delta

transformati ontechnique

900
5. Construct the different type of power in single phase a.c. circuits and write their formulae.
6. Propose the transient response expression for parallel RL circuits.
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15GE107 WORKSHOP PRACTICE 0021
Course Objectives

To provide hands on training for fabrication of components using carpentry, sheet metal and
welding equipment / tools.

To gain the skills for making fitting joints and household pipe line connections using suitable
tools.

To develop the skills for preparing the green sand mould and to make simple household e ectrical
connection

To provide hands on training for dismantling and assembling of petrol engines, gear box and
pumps.

To develop the skills for making wood/sheet metal models using suitable tools

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

e. 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.

i. Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

k. 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.

n. Apply instrumentation systems and advanced controllers for automation

Course Qutcomes (COs)
1. Prepare and fabricate craft components using cutting, folding and wrapping techniques.
2. Prepare braided and smocked lifestyle articles and decorative using suitable tools.
3. Make/ operate/ utilize the craft materias
4. Prepare and fabricate craft components using fitting techniques.
5. Prepare and fabricate craft components using forming techniques.
Articulation Matrix

CO No|PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
1 2 2 2 1 1

gl hwlN
NN NN
NN NN
NN
= ==
PR PP
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1 2Hours
EXPERIMENT 1
Forming of simple object in sheet metal using suitable tools (Example: Dust
Pan / Soap Box)
2 4 Hours
EXPERIMENT 2
Fabrication of a simple component using thin and thick plates. (Example: Book
rack)
3 2Hours
EXPERIMENT 3
Making a simple component using carpentry power tools. (Example: Pen stand/Tool
box/ Letter box].
4 2Hours
EXPERIMENT 4
Prepare a "V" (or) Half round (or) Square joint from the given mild Steel flat.
4 Hours

5
EXPERIMENT 5
Construct a household pipe line connections using pipes, Tee joint, Four way joint, elbow,

union, bend
Gate way and Taps (or) Construct a pipe connections of house application centrifugal pump

using pipes,bend, gate valve, flanges and foot valve.
6 4 Hours
EXPERIMENT 6

Prepare a green sand mould using solid pattern/split pattern.
7 4 Hours

EXPERIMENT 7
Construct a domestic electrical wire connections using indicator, one way switch with calling bell, two

way switch with lamp, one way switch with fan regulator and one way switch with socket.

8 4 Hours
EXPERIMENT 8
Dismantling and assembly of Centrifugal Monoblock / Gear Pump / Gear box.
9 2Hours
EXPERIMENT 9
Dismantling and assembly of two stroke and four stroke petrol engine.
2Hours

10

EXPERIMENT 10
Mini Project(Fabrication of Small Components).

Total: 30 Hours
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15MA301 FOURIER SERIESAND TRANSFORMS 3204

Course Objectives

Understand the concepts of Fourier series, Transforms and Boundary Conditions, which will
enable them to model and analyze the physical phenomena

Implement the Fourier analysis, an elegant method in the study of heat flow, fluid mechanics and
electromagnetic fields.

Summarize and apply the mathematical aspects that contribute to the solution of one dimensional
wave equation

Develop enough confidence to identify and model mathematical patterns in real world and offer
appropriate solutions, using the skills learned in their interactive and supporting environment.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

Course Outcomes (COs)

1. Recognize the periodicity of a function and formulate the same as a combination of sine and
cosine using Fourier series.

2. Formulate afunction in frequency domain whenever the function is defined in time domain.

3. Apply the Fourier transform, which converts the time function into a sum of sine waves of
different frequencies, each of which represents a frequency component.

4. Classify apartia differential equation and able to solve them.
5. Use the Z-transform to convert a discrete-time signal, which is a sequence of real or complex
numbers, into a complex frequency domain representation.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 1

2 1 2
3 1
4 1 3
5 1
UNITI 9 Hours
FOURIER SERIES

Dirichlet's conditions - General Fourier series - Odd and even functions - Half range cosine and sine
series - Root mean square value.
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UNIT II 13 Hours
LAPLACE TRANSFORM
Laplace Transform- Existence Condition -Transforms of Standard Functions - Unit step function, Unit
impulse function- Properties- Transforms of Derivatives and Integrals - Initial and Final Vaue Theorems
- Laplace transform of Periodic Functions - Inverse Laplace transforms.

UNIT III 8 Hours
FOURIER TRANSFORM
Fourier Integral Theorem- Fourier Transform and Inverse Fourier Transform- Sine and Cosine
Transforms - Properties - Transforms of Simple Functions - Convolution Theorem - Parseval's Identity

UNIT IV 8 Hours

APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS

Classification of Second Order Quas Linear Partial Differential Equations - Fourier Series Solutions of
One Dimensional Wave Equation - One Dimensional Heat Equation - Steady State Solution of Two-
Dimensional Heat Equation - Fourier Series Solutions in Cartesian Coordinates.

UNITV 7 Hours

Z -TRANSFORM
Z-Transform - Elementary Properties - Inverse Z-Transform - Convolution Method- Partial fraction
method - Solution of Difference Equations using Z-Transform.

FOR FURTHER READING
Solutions of one dimensional wave equation and heat equations using L aplace transforms method.

Total: 75Hours

Reference(s)

1. Larry.C.Andrews and Bhimsen.K.Shivamoggi, Integral Transforms for Engineers, First Edition,
PHI Learning, New Delhi, 2007

2. lan.N.Sneddan, The Use of Integral Transforms, Second Edition, McGraw Hill companies, 1972.

3. E. Kreyszig, Advanced Engineering Mathematics, Eighth Edition, John Wiley and Sons, Inc,
Singapore, 2008.

4. Peter V. O. Neil,Advanced Engineering Mathematics, Seventh Edition, Cenage Learning India
Private Ltd, 2012.

5. B.S. Grewal, Higher Engineering Mathematics, Fortieth Edition, Khanna Publications, New Delhi
2007.

6. C. Ray Wylie and C. Louis Barrett,Advanced Engineering Mathematics, Tata McGraw-Hill
Publishing Company Ltd, 2003.
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Assessment Pattern

51

Remember |Understand| Apply Analyse | Evaluate | Create

UniURBT T T MTEIcIPIMIEIC|PIMIEICIPIMIEICIPIMIEIC|PIM

Total

1 2 2 6 6 6

22

2 6 6 6 6

26

16

20

albhlwN
N
»
»
(o3}

16

Total

100

Assessment Questions
Remember

1. State the Dirichlet’s Conditions.

2. Define even and odd function graphically.

3. List out the complex Fourier transform pair.

4. State convolution theorem in Fourier transforms.

5. Write the condition for the existence of Laplace Transform.

6. Reproduce L (t sin at).

7. State the conditions for classifications of PDE.

8. Write down the value of & in one dimensiona wave equation.

9. Recognize z{ f(n+1)} intermsof f(z) '
10. Recall the Z — Transform of np

COS?T

[SHNed

Under stand
1. Infer the half-range cosine series for the function f (x) =x,0<x<p

2. Interpret the Fourier series of period 2 for the function f () = |P* O£x£1
ip(2- x)  1£x£2

3. Identify the Fourier transform of f(X):il- X for X £1 Hence evaluate a@gdxa”d

1 0 for|x|>1 o€ X g
¥ asin x o'
- < dx.
e X g

. . . - ax ¥‘ dx
4. lllustrate the Fourier Sine and Cosinetransform of € ~ and evaluate O

o (aZ + XZ)
t

5. Exemplify ¢ginucos(t - u)du using Laplace Transform .
0

6. Indicate the inverse Laplace transform of z by the method of partial fraction.

(z- D(z- 2)(z- 3)

7. Use convolution theorem to find the inverse Laplace transform of L
(2z- 1)(4z+1)
8. Classify the possible solutions of one dimensional wave equation.

9. Formulate z{nf (t)} =- z?j—F(z)
z

10. Summarize Z-transform.
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Apply

1. Execute the function f (X)=|COSX1 in (-p,p) torepresent as a Fourier series of periodicity 2p.

2. A taut string of length L is fastened at both ends. The midpoint of the string istaken to aheight of b
and then released from rest in this position. Find the displacement of the string at any timet.

. 2.2
3. Find the Fourier transform of f(x) = :a { for |{£a  Henceevauate &@9 dx
1 0 for | x| > a e X g

¥ . L4
and (i X0 g,
o X g
4. Find the Fourier transform of ¢y = 1+ "' 1X1<@ hence evaluate Smxdx and Qae;n X0
|0 for | x| >a g
5. Verify theinitial and final value theorem for the function 1 + 2.
0S2t - cos3t §
6. Find LZ2°2 - 0530
e t 2

7. Using Convolution theorem find the inverse L aplace transform of —+— :
s|1s”+25
. .® pP-pt2 O
8. Find L g Tusing Partial fraction method.
p(p+2)(p- 3 g

2

ez o]
9. Using Convol ution theorem evaluate z* Ty~
&(z-D(z-3 g

10. Solve the differential equation
y(n+3)- 3y(n+1)+2y(n) =0 given that y(0) =4, y(1) =0 and y(2) =8
Analyze

I
1. Obtain the sine seriesfor ¢,y _LX n 0<x<)%  intheinterval (01)

Tl-xm /<x<|

2. A tightly stretched string of length “ £ fastened at both ends. The mid-point of the string taken to a
height ‘b’ and show that the displacement at any time ‘t’ is given by

y(x,t) = 2 Zsm%29 Osgpitg —sin E@LQcos E@p—at9+ ........ ﬂ
SL g3 élg &l g u

1a -x* for [X£a

3. Organize the Fourier transform of f(x) given by f(x)= Hence
TO for X3 a
evaluate xsint - tosty, _p
5 t° EFI 4
¥ dx
4. Evaluate using transform method.
ﬂxz +a2)(x2 +b2)
ix 0<x<1l
5. Organize the Fourier sine and cosine transform of ¢,y -5y 1<y<o -

o, x>2
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6. Prove that the Laplace Transform of the triangular wave of period 2P defined by

f(t)—'t ,OEtED is 7tanh¢w30_
lop-t,p<t<2p s? e2g
. . S+2 . . .
7.0rganize theinverse Laplacetransformof ——————— using partial fraction.
S° - 4s+13

2

8. Solve using Laplace Transforms ((jjtzy + 4% +4y=te’ ; y(0)=0; y'(0)=-1

9. Find , z? 6 by the method of partial fraction.
§(z+2)(27 +4) 5

10. Using Z — Transform solve

y(n)+3y(n- 1)- 4y(n- 2) =0, n3 2 given that y(0) =3and y(1) =- 2 .

Evaluate

1. Determine the Fourier series of the function f(x) of Period 2p given by 1+ Zl in -pE£X£0

f(x)—t 2x
I1- 2% in 0oexep
T p

2. A string is stretched between two fixed points at a distance 2¢ apart and the points of the string are
i CX

i
I
I

in 0<x</

given initial velocities ‘u’ where u = x being the distance from one end

(2[ X) inl/<x<2/

point. Find the displacement of the stri ng at any subsequent time.

3. Use transforms method to evaluate Od—

(x +1)(x* +4)

2,2 X2

4. Determine the Fourier cosine transform of € 2 . Hence prove e 2 isasdf-reci procal.
5. Choose the Laplace transform of the function f(t) with period 20 , wheref(t) =
w

llsinwt , for 0<t<% I
i
Y ,for%<t<2F%v{)
¥

6. Using Laplace Transform evaluate ¢je ™ sin2t dt
0

7. Using Convolution theorem find the inverse Laplace transform of —+— w8
s°{s
2

ra¥iay=tet y0=0y0O=-

8. Solveusing Laplace Transforms

9. Solve the equation y,,, - 7Y,., +12y,=2", giventhat y,=y, =0

10. Evaluate inverse Z-transform of z by the method of partial fraction.

(z- D(z- 2)(z- 3
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15E1302 ELECTRICAL MACHINES 2023

Course Objectives

To impart knowledge on constructional details, principle of operation, performance
characteristics and starters of D.C machines

To understand the constructional details, principle of operation, equivalent circuit and
performance of transformers

To identify the constructional details, types, principle of operation and performance of single
phase and three phase induction motors

To understand the constructional details and principle of operation of synchronous machines

To know the constructional details and principle of operation of special machines

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

d. 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.

Course Outcomes (COs)
1. Examine the characteristics and speed control of DC machines.
2. Calculate the transformer equivalent circuit parameters
3. Interpret the construction, working principle and characteristics of single phase and three phase
induction motors
4. Analyzethe principle of operation and characteristics synchronous machines
5. Select appropriate special motor for suitable applications

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1

albh W N

2 3 1

NN NN
N[N w| w
(I g g
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UNIT I 6 Hours

D.C. MACHINES

DC Generator: Principle of operation - Classifications - Characteristics and Applications of series, shunt
and compound generators - DC Motor: Principle of operation - Types - Characteristics and Applications
of series, shunt and compound motors - Starting of DC motors - Working of two point, three point and
four point starters

UNIT II 6 Hours

TRANSFORMERS
Principle of operation - Transformer on no load and load - Parameters referred to HV/LV windings -
Equivalent circuit - Regulation - Testing - Load test, open circuit and short circuit tests - Problems on
equivalent circuit

UNIT III 7 Hours

SINGLE PHASE AND THREE PHASE INDUCTION MOTORS

Single Phase Induction Motor: Construction - Working principle - Types - Split Phase Induction Mator -
Capacitor Start Induction Motor - Capacitor Start and Capacitor Run Induction Motor - Shaded Pole
Induction Motor - Applications - Three Phase Induction Motor: Principle of operation - Squirrel Cage
rotor - Wound rotor - Torque equation - Torque-Slip Characteristics - Applications

UNIT IV 6 Hours

SYNCHRONOUS MACHINES
Construction and Types of synchronous machines - emf equation - Principle of operation of Synchronous
motor - Synchronous condenser - V curves and Inverted V curves - Applications of Synchronous Motors

UNITV 5 Hours

SPECIAL MOTORS
Brushless DC motor - Reluctance motor - Hysteresis motor - Variable reluctance Stepper motor -
Permanent magnet stepper motor - Universal motor

FOR FURTHER READING
Speed control of DC motor -Instrument transformers-Cooling methods for transformer

1 6 Hours

EXPERIMENT 1
Load test on DC shunt motor

2 6 Hours

EXPERIMENT 2
Speed control of DC shunt motor.

3 6 Hours

EXPERIMENT 3
L oad test on single phase transformer

4 6 Hours

EXPERIMENT 4
Open circuit and short circuit test on single phase transformer
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6 Hours

EXPERIMENT 5
L oad test on single phase induction motor.

Total: 60 Hours

Reference(s)

1

o & w DN

D. P. Kothari and I. J. Nagrath, Electric Machines, Tata McGraw Hill Publishing Company Ltd,
2014

B.L.Therga, Textbook(s) of Electrical Technology, S.Chand publications, 2012
S. K. Bhattacharya, Electrical Machines, Tata McGraw Hill publishing company Ltd, 2012
Siskind, Electrical Machines, 2012

A.E.Fitzgerald and Stephen Umans, Electric Machinery, Tata McGraw Hill publishing company
Ltd, 2010

A.E.Fitzgerald and Stephen Umans, Electric Machinery, Tata McGraw Hill publishing company
Ltd, 2010

Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT  reTCTRIM[E[ClPIM|E|C|PIMIE|C|PIMIE|C|PIM|E|ClPIM| '@
1 2 2 6 4 6 20
2 4 4 8 6 4 26
3 2 4 4 4 6 20
4 4 6 4 6 20
5 4 4 6 14
Totd 100

Assessment Questions
Remember

©CONOOAWNE

List out the main parts of DC machine.

Identify the purpose of commutator in DC machine
DC supply never applied to transformer - Justify
Define the all-day efficiency of atransformer.
Define dip of an induction motor.

Draw the power stages of an induction motor.

State the function of synchronous condensers.

List any four advantages of brushless DC motor.
Define universal motor.

. List the three types of dc motor starters.

. Identify the purpose of laminating the corein atransformer.

. Define equivalent circuit of the transformer.

. Define voltage regulation of atransformer.

. Classify single phase induction motors.

. Identify the usage of centrifugal switch in single induction motor.
. List any two applications of shaded pole induction motors.

. Classify three phase induction motors.



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
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List any four applications of three phase induction motors.
Define synchronous speed.

State pitch factor of an armature winding.

Define distribution factor.

Define voltage regulation of an aternator.

Define hunting.

List any four applications of synchronous motor.
Identify the rating of the single phase machine.
State the working principle of brushless DC motor.
State the working principle of hysteresis motor.
Define step angle.

List the three types of stepper motors.

Under stand

N~ WNE

17.

18.
19.
20.
21.
22.
23.
24.
25,
26.
27.

28.
29.
30.
3L
32.

Compare the V and inverted V curves of synchronous motor.

Represent synchronous motor adjust itself to an increasing shaft load.

Identify the function of brushesin dc generator and dc motor.

Classify dc generators.

Infer the significance of back emf in dc motors.

Why dc series motor should be started with load?

Indicate the function of a ho-voltage release coil provided in a dc motor starter.

Exemplify the internal and external characteristics of dc shunt, dc series and dc compound
generators.

Ilustrate the electrical and mechanical characteristics of three types of dc motors.

. Differentiate between step up and step down transformers.

. Does the transformer draw any current when secondary is open? Why?

. Why transformers are rated in kKVA?

. The efficiency of atransformer is always higher than that of rotating electrical machines. Why?

. The no load of a 50 Hz single phase transformer is 6600/330v. Find the number of turnsin each

winding if the maximum flux isto be about 0.06wb in the core.

. Compare open circuit and short tests on transformer.
. Derive an equivalent circuit of a single-phase transformer and show how it is useful in the

analysis of the performance of atransformer.

With neat circuit diagram, explain the open circuit and short circuit tests on single phase
transformer.

Differentiate between capacitor start and capacitor start and capacitor run induction motors.

How will you reverse the direction of rotation of a capacitor start induction run motor?

Illustrate the construction and working of split-phase induction motor.

Ilustrate the construction and working of capacitor start and capacitor run induction motor.
Derive the torque equation of three phase induction motor.

Why an induction motor is called asynchronous motor?

Theair gap length is kept minimum in induction motor. Why?

Why isthe efficiency of athree phase induction motor less than that of atransformer?

Illustrate the construction and principle of operation of three phase induction motor.

Justify — Why the value of regulation calculated by synchronous impedance method is more than
the actual value?

Justify — Why a synchronous motor has no starting torque?

A synchronous motor always runs at synchronous speed. Why?

Does change in excitation affect the power factor of the synchronous motor?

Exemplify the concepts of EMF method to determine the voltage regul ation.

Explain the construction and principle of operation of synchronous motor.



33.
. llustrate the construction and working principle of variable reluctance stepper motor.
35.
36.
37.

38. Demonstrate the construction and working principle of brushless DC motor.
Apply
1. With neat sketch, explain the working of athree point starter.
2. A 10kVA, 200/400 V, 50 Hz single phase transformer gave the following test results.
O.C. Test: 200V 1.3A 120w (H.V. Side)
S.C. Test: 22V 30A 200 W (L.V. Side)
Calculate
i) Magnetizing current and the current corresponding to the core loss at terminal voltage and frequency.
) Parameters of equivalent circuit as referred to low voltage winding.
Analyse

1. Differentiate between lap and wave windings used in dc machine.

2. How will you change the direction of rotation of a dc motor?

3. Under what condition the mechanical power developed in adc motor will be maximum?

4. The Armature of a 4-pole DC motor has lap connected winding accommodated in 60 slots, each
containing 20 conductors. If the useful flux per pole is 25mwb, calculate the torque developed
when the armature current is 60A.

5. The secondary of a 500kVA, 5000/500v transformer has 100 turns, Calculate i) Primary turns ii)
Primary and secondary full load currents, neglecting losses.

6. A single-phase 50 Hz core type transformer has a rectangular core 20 X 15cms and the maximum
allowable flux density is 1 wb per Sgq.m. Find the number of turns on the high and low voltage
sides for avoltage ratio of 3300/330v.

7. Thetest results of a20 kVA, 1000/250 V, 50 Hz single phase transformer are as follows:

O.C. Test: 1000V 175A 300 W (H.V. Side)
S.C. Test: 55V 60 A 180w (L.V. Side)

8. Determine the transformer constants and also draw the equivalent circuit.

9. Why single phase induction motor is not self starting?

10. Draw and explain the torque-slip characteristic of an induction motor and also mark starting
torque and maximum torgue on the curve.

11. Illustrate the synchronous motor V curves and inverted V curves.

12. Compare the reluctance motor and induction motor.

13. Differentiate between synchronous motor and hysteresis motor.

14. Differentiate between variable reluctance and permanent magnet stepper motors.
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Demonstrate the concepts of MMF method to determine the voltage regulation.

Explain the construction and working principle of permanent magnet stepper motor.
Demonstrate the construction and working principle of reluctance motor.
Ilustrate the construction and working principle of hysteresis motor.
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15E1303 FLUID AND SOLID MECHANICS 3003

Course Objectives

To impart knowledge on simple stresses, strains and €l astic constants

To enhance the student's knowledge on fluid statics, kinematics and dynamics

To impart knowledge on the fluid properties and application to real situations of fluid flow
Programme Outcomes (POs)
a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.
c. Design solutions for complex engineering problems and design system components or processes that
meet the specified needs with appropriate consideration for the public heath and safety, and the cultural,
societal, and environmental considerations.

d. 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.

Course Outcomes (COs)
1. Determinethe different types of stress, strain and Elastic constants

2. Evauate shear force and bending moment for cantilever, simply supported and over hanging
beams for any type of loading

3. Interpret the fundamentals properties of fluid systems
4. Evaluate thelossesin a pipe flow using discharge measuring devices

5. Classify pumps and explain their working principles

Articulation Matrix

CO No PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
1 3 2 1

1

albh W N
W W wl w
NN NDN

UNIT I 9 Hours
SIMPLE STRESSES AND STRAINS
Tension, compression and shear stresses - Hookes law - stress - strain diagram for mild steel - ultimate
stress and working stress - Elastic constants and relationships between them - composite bars -
Temperature stresses - Relationship between stress and strain
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UNIT II 9 Hours
BEAMS AND BENDING
Types of beams - Types of supports - shear force and bending moment of beams. Sketching of shear force
and bending moment diagrams for cantilever, smply supported and over hanging beams for any type of
loading - Relationship between rate of loading, shear force and bending moment

UNIT III 9 Hours

FLUID PROPERTIES AND KINEMATICS
Fundamental units - mass density - specific weight - viscosity - surface tension- capillarity -
compressibility. Streamline - streak line - path line - continuity equation

UNIT IV 9 Hours
FLUID DYNAMICS AND FLOW THROUGH PIPES
Stream and potential functions - Laminar flow, Turbulent flow - Bernoullis equation - Darcys equation -
Pipesin series and parallel - major and minor losses - hydraulic grade line - venturi meter - orifice meter -
manometer.

UNIT V 9 Hours
HYDRAULIC PUMPS
Classification of pumps - Centrifugal pumps - Multistage pumps - Minimum speed to start the pump -
Specific speed and characteristic curves - Reciprocating pumps - Negative dip - Indicator diagram

Total: 45Hours

Reference(s)
1. S. Ramamrutham, Strength of Materials, Dhanpat Rai and Publication, 2010
2. R.K.Bansal, Fluid Mechanics and Hydraulic Machines, Laxmi Publications, 2011

3. R. K. Raput, A Text book of Fluid Mechanics and Hydraulic Machines, S. Chand and Co. Ltd.,
2011

4, B. C. Punmia, Ashok K. Jain and Arun K. Jain, Mechanics of Materials, Laxmi Publications,
2010

Assessment Pattern

: Remember |Understand| Apply Analyse | Evaluate | Create
UnitRBT  reTcTRIM[F[ClPIM|E|C|PIMIE|C|PM|E|C|PM|E|ClPIM| @
1 7 10 17
2 7 10 17
3 4 6 4 14
4 7 12 19
5 5 10 15
6 6 12 18
Tota 100
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Assessment Questions

Remember

1. Define stress.

2. Define strain.

3. State Hooke’s law.

4. Define Elagticity.

5. Give the relationship between bulk modulus, young’s modulus and poisson’s ratio.
6. What is the necessity of calculating the values of thermal stressesin structural members?
7. What are the types of beams?

8. What are the different types of end conditionsin a beam?

9. What are the different types of loads?

10. Define shear force and bending moment

11. What do you mean by point of contraflexure

12. Definefluids.

13. Enumerate the important fluid properties with their units of measurement.
14. List the various pressure measuring instruments.

15. What is an incompressible fluid flow?

16. List theforces present in fluid flow.

17. What is Euler’s equation of motion?

18. State Bernoulli’s theorem.

19. What is specific speed of the turbine?

20. How pumps are classified?

Under stand

1. Draw the stress strain curve of a ductile material.

2. Draw the shear force and bending moment diagram for a simply supported beam subjected
to acouple

3. How arefluids classified?

4. Explain the importance of viscosity in fluid flow.

5. What do you understand by Continuity Equation?

6. Under what conditions one can treat real fluid flow asirrotational.

7. List the properties of stream function

8. State the assumptions used in deriving Bernoulli’s equation.

9. Mention the applications of Bernoulli’s equation.

10. Compare venture meter with orifice meter and mention the advantages of venture meter.
11. Discussin brief how and when separation of flow takes place in areciprocating pump.
12. Differentiate between the volute casing and vortex casing for the centrifugal pump.

Apply

1. How will you calculate yield stress?

2. How will you calculate ultimate stress?

3. Why does the viscosity of agasincreases with the increase in temperature while that of aliquid
decreases with increase in temperature?

Sketch the velocity distribution for uniform irrotational flow.

Derive the continuity equation for three dimensional flow.

Describe the use and limitations of the flow nets.

Drive Bernoulli’s equation for the flow of an incompressible fluid.

Explain the principle of venturimeter with a neat sketch. Derive the expression for the rate of flow of
fluid throughit.

What would happen if cavitations occur in centrifugal pump?

©NO O

©
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15E1304 APPLIED THERMODYNAMICS 3003

To study the fundamentals and laws of thermodynamics

To understand the basic concepts of various thermal applications like Internal Combustion
engines, Gas turbines, steam boiler, steam turbine and compressors

To provide the functions of steam nozzles and steam turbines
To impart the knowledge on working principles and performance of air compressors
To study the working principle and applications of refrigeration and air conditioning systems

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.
c. Design solutions for complex engineering problems and design system components or processes that
meet the specified needs with appropriate consideration for the public heath and safety, and the cultural,
societal, and environmental considerations.

Course Outcomes (COs)
1

o~ W

Articulation Matrix

Exemplify the basic concepts and laws of thermodynamics

Understand the concept of air standard cycles and the working of internal combustion engine

Resolve the problems involving steam nozzles and steam turbines

Demonstrate the working and anayze the performance of air compressors

Evaluate the performance of refrigeration and air conditioning system

CO No PO1 PO2 PO3 PO4 POS5 PO6 |PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

1

albh W N

UNIT I

3

W w w w

2

NN NN

9 Hours

BASIC CONCEPTS AND LAWS OF THERMODYNAMICS

Thermodynamic systems - Boundary - Control volume - System and surroundings - Universe - Properties
- State-process - Cycle - Equilibrium - Work and heat transfer - Point and path functions - First law of
thermodynamics for open and closed systems - steady flow energy equations - Second law of
thermodynamics - Heat engines - Refrigerators and heat pumps - Carnot cycle - Clausius inequality -
Entropy
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UNIT II 9 Hours
INTERNAL COMBUSTION ENGINES AND AIR STANDARD CYCLES
Internal combustion engines-Classification- Air standard cycles: Otto, diesel and dual cycles - comparison
of efficiency. Gas Turbines - Brayton cycle -Open and closed cycle - Ideal and actual cycles.Working
Principle of four stroke and two stroke engines - spark and compression ignition engines - Applications of
Internal Combustion engines

UNIT III 8 Hours
STEAM BOILERS AND TURBINES
Formation of steam - Properties of steam - Steam power cycle, High-pressure boilers - Mountings and
accessories. Steam turbines: Impulse and reaction principle - Velocity diagrams - Compounding and
governing methods of steam turbines - Layout and working principle of a steam power plant

UNIT IV 9 Hours
COMPRESSORS

Classifications of compressors -Positive displacement compressors, Reciprocating compressors -
Indicated power, Clearance volume, various efficiencies, Clearance ratio, Conditions for perfect and
imperfect intercooling and Multi stage with intercooling.Rotary positive displacement compressors -
Construction and working principle of centrifugal and axial flow compressors

UNITV 10 Hours

REFRIGERATION AND AIR CONDITIONING
Refrigeration - Basic functional difference between refrigeration and air conditioning - Terminologies of
refrigeration- refrigerants - Vapour compression cycle and Pressure-Enthalpy and Temperature-Entropy
diagram - Saturation cycles - Effect of sub cooling and super heating - Vapour absorption: Air-
conditioning systems - Terminologies of psychrometry - Simple psychometric processes - summer,
winter, window and central air conditioning

FOR FURTHER READING

Steam Turbine, Pressure Cooker, Steam Nozzles - Applications of IC engines - Cogeneration Steam
power plant - axi-centrifugal compressors , mixed-flow compressors- Domestic Refrigerator, Automobile
Air Conditioning Systems , Thermoel astic cooling

Total: 45Hours

Reference(s)
1. Mahesh M Rathore, Thermal Engineering ,Tata McGraw Hill, New Delhi, 2011
2. Nag P.K., Basic and Applied Engineering Thermodynamics, Tata McGraw Hill, New Delhi, 2008

3. Stephen R. Turns, Thermodynamics Concepts and Applications, Cambridge University Press,
2006

4. Eastop and McConkey, Applied Thermodynamics and Engineering,Pearson Education Ltd,2009
Mathur M.L. and Metha F.S., Thermal Engineering, Jain Brothers, New Delhi, 2009
6. Sankaar B.K., Thermal Enginerring, TataMcGraw Hill, New Delhi, 2007

o
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Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T cTRIM[E[ClPM|E|C|PIMIE|C|PIMIE|C|PIM|E|CPIM| '@
1 2 2 6 4 6 20
2 4 4 8 6 4 26
3 2 4 4 4 6 20
4 4 6 4 6 20
5 4 4 6 14
Totd 100

Assessment Questions
Remember

1. Define Intensive and Extensive property with examples.

2. Define path, process, and cycle.

3. State Kelvin-plank statement of second law of thermodynamics.
4. Define refrigerator.

5. Define heat engine.

6 Define ton of refrigeration and COP.

Understand

1
2.

What is meant by steady flow system?
What is the effect of Cut-off ratio in the efficiency of a Diesel cycle?

3. What are the limitations of first law of thermodynamics?

4,
5.
6.
7.

Sketch the P-V diagram of dual cycle and mark the processes.

Find out the specific volume of at atemperature of 200° C and 0.7 dry.
What is the similarity between Diesel and Dual cycle?

What is meant by COP?

8.Write the difference between Refrigerator and Air Conditioner.

Apply / Evaluate

A OWN P

00 N O Ol

. How will you classify the Internal Combustion engines?

. How theignition takes place in C.l. Engine?

. Find out the specific volume of at atemperature of 200° C and 0.7 dry.

. For the same compression ratio and heat regjection, which is most efficient: Otto, Diesel or Dual?

Explain with PV and TS diagrams.

. How the use of multistage compression improves the volumetric efficiency of air compressor?

. Compare steady state and unsteady state heat transfer.

. Find the enthalpy and entropy of the dry steam at a pressure of 30 bar.

. Determine the molecular volume of any perfect gas at 600 N/m2 and 30°C. Universal gas constant

may be taken as 8314 J/ kg mole — K.

9. Differentiate impul se and reaction turbines.

10.How will you increase the Cooling Effect in Refrigerator?

Create

1. Design the efficiency and mean pressure for petrol engine working with the compression ratio of 5.5.

The pressure and temperature at the beginning of the compression are 1bar and 300k respectively. The
peakpressure is 30bar. Assume ratio of specific heats to be 1.4 for air. (Use of standard steam tables
and refrigeration tables are permitted)
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15E1305 ELECTRON DEVICESAND CIRCUITS 3204

Course Objectives
To recall the operation of various semiconductor devices
To illustrate the characteristics of BJT and FET

To explain the operation of amplifiers and oscillators

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

d. 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.

Course Outcomes (COs)

1. Ouitline the construction and characteristics of semiconductor devices.
Design biasing and modeling circuits for amplifier using BJT
Design biasing and modeling circuits for amplifier using FET

Implement design procedure for feedback circuit and five type of oscillator circuits.

o~ WD

Construct the differential amplifier circuits and tuned amplifier circuits using BJT and FET.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 PO8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 3 2 2 1

2 3 2 2 1
3 3 2 2 1
4 3 3 2 2
5 3 3 2 2
UNIT I 10 Hours
SEMICONDUCTOR DEVICES

Introduction to semiconductor devices - Construction and V-1 Characteristics: P-N junction diode, Zener
diode, UJT, SCR, Diac, Triac, BJT - Construction and Drain and Transfer characteristics: JFET and
MOSFET.
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UNIT II 10 Hours
BJT: BIASING AND MODELING
Operating Point, Fixed bias, Emitter stabilized bias, Voltage divider bias - BJT Modeling, Determination
of h-parameters, Analysis of atransistor amplifier circuit using h-parameters.

UNIT III 8 Hours
FET: BIASING AND MODELING

Fixed bias, Self bias, Voltage divider bias - FET small signal model, Fixed bias configuration, Self bias
configuration, Voltage divider bias configuration.

UNIT IV 9 Hours
FEEDBACK CIRCUITS AND OSCILLATOR CIRCUITS
Feedback concepts, Feedback conncetion types, Practical feedback circuits - Theory of sinusoida

oscillators - Phase shift oscillator, Wien bridge oscillator - Colpitt's oscillator, Hartley oscillator, Crystal
oscillator.

UNITV 8 Hours
DIFFERENTIAL AMPLIFIER AND TUNED AMPLIFIER
Differential amplifiers: Common mode analysis, differential mode analysis, DC analysis, AC anaysis -
Tuned amplifiers: Characteristics, Single tuned amplifiers, double tuned amplifiers.

FOR FURTHER READING
Design of constant DC voltage source, Transistor as an amplifier, FET as a switch, Quartz clock,
differential amplifier in operationa amplifier, Tuning of sound system.

Total: 75Hours
Reference(s)

1. Jacob. Millman, Christos C. Halkias and Sathyabrata Jit, Electronic Devices and Circuits, Tata
McGraw Hill, New Delhi, 2011

2. Robert L. Boylestad & Louis Nashelsky, Electronic Devices & Circuit Theory, Pearson
Education, Tenth edition, 2012

3. Theodre F. Boghert, Electronic Devices & Circuits, Pearson Education, Sixth edition, 2011
4. Solid State Circuits, NPTEL - IIT, Chennai, Link: http://nptel.iitm.ac.in/courses.php

Assessment Pattern

. Remember [Understand| Apply Analyse | Evaluate | Create
UniURBT  reTeIMIE[C[PIMIEIC|PIMIElCIPIM[E[CIPIM[E[ClPIM| '°@
1 12 16 AR 18
2 2 2[2 6] 2|2 16
3 11 12 1 26 6 20
4 2 6 2| 12 22
5 1 1]2]4] |2]6 2 6 24
Tota 100
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Assessment Questions

Remember

1. Mention the conditions of proper JFET biasing.

2. List out the applications for zener diode.

3. What isvalley voltage of tunnel diode?

4. Draw the characteristics curve for transistor.

5. Define current amplification factor in CC transistor.

6. Mention the values of input resistancein CB, CE & CC configuration?

7.  Why voltage divider biasis commonly used in amplifier circuits?

8. How FET isknown as voltage variable resistor?

9. How self-bias circuit is used as constant current source?

10. Why self-bias technique is not used in enhancement type MOSFET?

11. Mention the types of IC voltage regulator.

12. State conversion efficiency.

13. Which of the transistor circuit is stable? Why?

14. Mention the conditions of proper transistor biasing?

15. Inwhich region the JFET act as a simple resistor and why?

Apply

1. Discussthe biasing circuits of BJT and its operating point.

2. Construct an equation for differential gain and CMRR.

3. Construct an expression for frequency of oscillation of transistorized Colpitt*s oscillator.

4. Construct an expression for frequency of RC phases shift oscillator.

5. Prove that oscillations will not be sustained if, a the oscillator frequency, the magnitude of the
product of the transfer gain and feedback factor isless than unity.

6. A differential amplifier has a differential gain Ad of 100. The input voltages applied areV 1=1mv
and V2=0.9mv. Calculate the output voltage for @ CMRR=100 b) CMRR=1000 and c)
CMRR=10,000.

7. 20. A differential amplifier has a differential gain Ad of 120. The input voltages applied are
V1=1mv and V2=0.9mv. Calculate the output voltage for 8 CMRR=100 b) CMRR=1000 and c)
CMRR=1000.

8. Construct the expression for single and double tuned amplifiers.

9. Why SCRs are required to be connected in paralel? What are the problems associated with
parallel connection of SCRs? How they are eliminated?

10. A germanium diode carries a current of 10mA when a forward bias of 0.2V is applied.
a) Estimate the reverse saturation current (Is), b) Calculate bias voltages needed for diode
currents of ImA and 100mA. Comment on the range of these two voltages.

Analyse

1. How arethe amplifiers classified based on the bias conditions?

2. BJT isknown as current controlled device. Justify.

3. FET isknown as voltage variable resistor. Justify.

4. FET isknown as voltage controlled device. Justify.

5. How self-biascircuit is used as constant current source?

6. CMRR for the differential amplifier should be high. Comment.

7. Explain how to stabilize the amplitude against variation due to fluctuations occasioned in Wien
bridge oscillator.

8. Show that the gain of Wien bridge oscillator using BJT amplifier must be at least three for the
oscillations to occur.

9. Analyze the below two statements.
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(@ A p-n junction is a robust device and is a good choice for a diode required in power
electronics.
(b) Due to the nonlinear, exponential nature of the current, the p-n junction can be used as a
Varistor.

10. Give rea-time applications for single and double tuned amplifiers.

Create
1. Relatetheworking of transistor digital switch.
2. Relate the working of zener diode and voltage regulator.
3. Design aradio transmitter and receiver in printed circuit board using various types of oscillators.

15E1306 DIGITAL LOGIC CIRCUITS 3204

Course Objectives

To study various humber systems and to simplify the mathematical expressions using Boolean
functions

To study the implementation of combinational circuits
To study the design of various synchronous and asynchronous circuits

To expose the students to various memory devices

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

d. 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.

f. Apply reasoning informed by the contextual knowledge to assess societal, hedlth, safety, legal and
cultural issues and the consequent responsibilities relevant to the professional engineering practice.

m. Exploit sensors to measure physical quantities and design signal conditioning circuits

Course Qutcomes (COs)

1. Understand the fundamental concepts of digital circuits and anayze using both traditional
techniques.

2. Create a gate-level implementation of a combinationa logic function described by a truth table
using logic gate.

3. Usethefunctionality of flip-flops for analysis and design of sequential circuits.
4. Usethe concept of state and state transition for analysis and design of sequential circuits.

5. Analyzethedigital system design using PLD and interpret the logic families.
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Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 2 3 1 1
2 2 2
3 2 2 3 1
4 1 2 3 1
5 2 3 3 |- -
UNIT I 9 Hours
NUMBER SYSTEM

Review of number system; Types and converson codes - Boolean algebra De-Morgan's theorem -
switching functions and simplification using K-maps & Quine McCluskey method.

UNIT 11 9 Hours

COMBINATIONAL CIRCUITS
Design using logic gates - Design of adders, subtractors, comparators, code converters, encoders,
decoders, Multiplexers and demultiplexers -Function realization using multiplexers.

UNIT III 9 Hours

SYNCHRONOUS SEQUENTIAL CIRCUITS
Flip flops - SR, K - MSIXK, D and T - Shift Registers - Analysis of synchronous sequentia circuits;
Design of synchronous sequentia circuits - Counters, state diagram; state reduction; state assignment.

UNIT IV 9 Hours

ASYNCHRONOUS SEQUENTIAL CIRCUITS
Analysis of asynchronous sequential machines - State assignment - Asynchronous design problem -
Difference between Synchronous and Asynchronous Sequential Circuits.

UNITV 9 Hours

LOGIC FAMILIES AND MEMORY DEVICES
Logic Families. TTL, ECL, CMOS - Memaries: ROM, PROM, EPROM - Study of memory |Cs - Control
signals and their programming - Programmable Logic Devices: PLA, PAL, PLD and FPGA.

FOR FURTHER READING
Realizing the Digital Logic Circuits Concept using Virtua Instrumentation: Logic Gates, Half Adder, Full
Adder, Code Converters, Multiplexer and De-multiplexer.

Total: 75Hours
Reference(s)

1. Floyd, Digital Fundamentals, Pearson Education, 2015

M. Morris Mano, Digital Logic and Computer Design, Prentice Hall of India, 2008
John M. Yarbrough, Digital Logic, Application & Design, Thomson, 2010
Charles H. Roth, Fundamentals Logic Design, Jaico Publishing, 2009

John F. Wakerly, Digital Design Principles and Practices, Pearson Education, 2009

o w0
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Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T cTRIM[E[ClPM|E|C|PIMIE|C|PIMIE|C|PIM|E|CPIM| '@
1 2 2 6 10 20
2 2 2 12 2 4 20
3 2 2 8 8 20
4 2 2 12 4 20
5 2 2 12 4 20
Totd 100

Assessment Questions
Remember

1
2
3
4,
5.
6
7
8
9
1

0.

Define Flip-flop

List the various methods used for triggering flip-flops

List the procedura steps for designing asynchronous sequential circuit.
Define an up-counter and down-counter.

Define programmable logic array.

List out the basic types of programmable logic devices.

List out the characteristics of digital logics family.

Define Binary logic.

State the De-Morgan's theorem.

List out the various types of flipflops.

Under stand

BooNooOrwNE

o

>
S
NP

~w

Draw the logic diagram for carry Look ahead adder.

Draw the characteristic table of JK Flip-Flop

Write the characteristic equation for the J-K flip-flop
Distinguish between combinational and sequentia logic circuits.
Extrapolate the excitation table for S-R flip-flop

Differentiate Mealy Circuit and Moore Circuit.

Identify the mgjor advantages of ECL Logic.

Indicate any two applications of open collector logic.

Compare static 0 and static 1 hazard.

. Compare up-counter and down-counter.

Convert an SR flip-flop into D flip-flop.

Using SR flip flops, design a paralle counter which counts in the sequence
000,111,101,110,001,010,000.............

Design a counter with the following repeated binary sequence: 0,1,2,3,4,5,6. Use XK flip-flops.
Show how to minimize the number of rows in the primitive state table of an incompletely
specified sequential machine?

Implement the switching functions:

Z1=ab’d’e+a’b’c’e’ + bc +deZ2 =a’c’e,

Z3 = bc +de+c’d’e’+bdandz4 = a’c’e +ce Using a 5*8*4 PLA

Sketch the operation of ECL with a neat diagram.
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Analyse
1. Design the BCD-to-Seven Segment Decoder using minimum number of gates. The six invalid
combinations should result in a blank display
2. Draw thecircuit diagram of a T flip-flop derived from J-K flip-flop. Explain its operation
3. A synchronous sequential machine has a single control input x and the clock, and two outputs A
and B. On Consecutive rising edges of the clock, the code on A and B changes from 00 to 01 to
10to 11 and repeatsitself if x = 1;if at any time, x = 0, it holds to the present state. Draw the state
diagram and implement the circuit using T flip-flops.
4. Compare state diagram and state table.
5. A sequentia circuit with 2D Hip-Flop A and B, input X and output Y is specified by the
following next state and output equations.
A (t+1) = AX+BX B (t+1) = XY = (A+B) X’
(i) Draw the logic diagram of the circuit.
(i) Derive the state table.
(iii) Derive the state diagram.
Differentiate PAL and PLA.
Compare SPLD and CPLD

No

Create
1. Design a combinational circuit with three inputs and one output. The output is 1 when binary
value of theinput islessthan 3.
2. Tabulate the truth table and Implement the following Boolean functions by using 8*4 ROM
(1) A(x,y,z) = %(1,2,4,6)
(i) B(x,y,z) = 2(0,1,6,7)

15E1307 FLUID MECHANICS AND APPLIED

THERMODYNAMICSLABORATORY 0021

Course Objectives
Expertise in the various thermodynamic concepts and principles

Reinforce and enhance the understanding the fundamentals of Fluid mechanics and Hydraulic
machines

Provide practice in making engineering judgments, estimates and assessing the reliability of your
measurements, skills which are very important in al engineering disciplines

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

d. 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.
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e. 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.

Function effectively as an individual, and as a member or leader in diverse teams, and in

multidisciplinary settings.
n. Apply instrumentation systems and advanced controllers for automation

Course Qutcomes (COs)

1

o WD

Understand the thermodynamics concepts and principles to implement in the real Engineering
field

Interpret flow rate and discharge level of pumps
Design simple fluid power circuits
Develop Hydraulic and Pneumatic circuits

Analysis velocity, speed & viscosity

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |PO5 POG6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1

gl bl w N

1

1 2 3 2 1 1 1
2 1 2 2 1 1 1
3 2 2 1 1 1 1
3 2 2 2 2 1 2
2 2 3 2 1 1 2
3 Hours

EXPERIMENT 1
Valve Timing and Port Timing Diagrams

2

3

4

3 Hours
EXPERIMENT 2
Performance Test on 4-stroke Diesel Engine by varying the load condition

6 Hours
EXPERIMENT 3
Find out the Viscosity value of the given oil sample by using Red Wood Viscometer

6 Hours
EXPERIMENT 4
Find out the Flash Point and Fire Point Temperature of the given fuel samples

3 Hours

5

EXPERIMENT 5
Performance test on Multistage Reciprocating Air Compressor by varying the delivery pressure
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6 6 Hours

EXPERIMENT 6
Determination of the Coefficient of discharge of given Orifice meter

7 3 Hours

EXPERIMENT 7
Analyze the performance of centrifugal pump by varying the discharge level of the water

8 3 Hours

EXPERIMENT 8
Performance test on Submergible pump by varying the discharge level of the water

9 6 Hours

EXPERIMENT 9

Design and testing of fluid power circuits to control
i)velocity

ii)direction and

iii) force of single and double acting

10 6 Hours

EXPERIMENT 10
Design of Hydraulic and Pneumatic circuits using simulation software
Total: 45Hours

15E1308 ELECTRON DEVICESAND CIRCUITS

LABORATORY 0021

Course Objectives
Toillustrate the VI characteristics semi conductor devices.
To determine the various parameters of solid state devices by experimentally.

To anayze the application of solid state devices.

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

d. 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.

m. Exploit sensors to measure physical quantities and design signal conditioning circuits



Course OQutcomes (COs)
1

Articulation Matrix

o & w0
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Understand the applications of semiconductor devices.

Analyze the parameters of BJT and FET.

Apply the concept of UJT and SCR for simple applications

Design an oscillator circuit using R,L,C components.

Design an amplifier circuit using Transistors

74

CO No PO1 PO2 PO3 PO4 POS5 PO6 |PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

1

gl b~ W N

1

EXPERIMENT 1

3 2
1

RINI NN

1

W W w w

2

W W N w

Design a switch using PN junction diode

2

EXPERIMENT 2

Design a voltage regul ator using Zener diode.

3

EXPERIMENT 3

Determine h-parameters for a transistor under CE configuration.

4

EXPERIMENT 4

Determine transcondutance and transresistance of JFET.

5

EXPERIMENT 5

Design an intruder alarm circuit using UJT.

6

EXPERIMENT 6
Design afan regulator using SCR.

6 Hours

3 Hours

6 Hours

3 Hours

3 Hours

6 Hours
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6 Hours
EXPERIMENT 7
Design of audio frequency oscillator.

6 Hours
EXPERIMENT 8
Design of radio frequency oscillator.

6 Hours

9

EXPERIMENT 9
Design of instrumentation amplifier.

Total: 45Hours

Reference(s)
1. Jacob. Millman, Christos C. Halkias and Sathyabrata Jit, Electronic Devices and Circuits, Third
Edition, TataMcGraw Hill, New Delhi, 2011
2. Robert L. Boylestad & Louis Nashelsky, Electronic Devices & Circuit Theory, Tenth edition,
Pearson Education, 2012
3. Theodre F. Boghert, Electronic Devices & Circuits, Sixth edition, Pearson Education, 2011

15E1309 MINI PROJECT | 0021

Course Objectives

Formulate areal world problem, identify the requirement and develop the design solutions.
Identify technical ideas, strategies, and methodologies.
Utilize the new tools, algorithms, techniques that contribute to obtain the solution of the project.

Test and validate through conformance of the developed prototype and analysis the cost
effectiveness.

Prepare report and present oral demonstrations

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

d. 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.
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e. 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.

f. Apply reasoning informed by the contextual knowledge to assess societal, hedlth, safety, legal and
cultural issues and the consequent responsibilities relevant to the professional engineering practice.

g. Understand the impact of the professional engineering solutionsin societal and environmental contexts,
and demonstrate the knowledge of, and need for sustainable devel opment.

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

i. Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

j- 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.

k. 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.

I. Recognize the need for, and have the preparation and ability to engage in independent and life-long
learning in the context of technological change.

m. Exploit sensors to measure physical quantities and design signal conditioning circuits

n. Apply instrumentation systems and advanced controllers for automation

Course Outcomes (COs)
1. Formulate areal world problem, identify the requirement and devel op the design solutions.
Identify technical ideas, strategies and methodologies.

2
3. Utilize the new tools, algorithms, techniques that contribute to obtain the solution of the project.
4

Test and validate through conformance of the developed prototype and analysis the cost
effectiveness.

5. Preparereport and present oral demonstrations

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 2 3 3 2 1 2 2 3 3 2 3 3 3 3
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15GE310 LIFE SKILLS: BUSINESSENGLISH 0020
Course Objectives

To acquire command in both the receptive skills (Listening and Reading)and the productive
skills(Writing and Speaking) of English language

Employ various types of sentences in business correspondence
To acquire language skills needed for B2 level of the CEFR/ Common European Framework of
Reference for Languages

Programme Outcomes (POs)

j. 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.

Course Qutcomes (COs)

1. The Students will be able to Listen to business conversations and understand specific information
and overadl idea

2. Read and understand business texts

3. Write coherent business letters, e-mails and reports using appropriate sentence structures and
cohesive devices

4. Communicate orally in business situations using necessary verbal and non verbal devices
5. Appear for the Business English Certificate (BEC)Vantage level examination conducted by
Cambridge Assessment English

Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 3

albh W N
W w w w

1 15Hours

UNIT I LISTENING AND READING

Listening for writing short answers - filling gapsin Listening for writing short answers - filling gapsin
sentences - identifying topic, context and function - identify different functions of language in business
situations - identify prompts -identify paraphrases of required information - Scanning - reading for gist -
understanding sentence structure - error identification - identify paraphrases - cohesive words and phrases
- understand the importance of analysing the distractors - identify grammatical and semantic relationships
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2 15Hours

UNIT Il WRITING AND SPEAKING
Business Emails - notes - memos to colleagues or friends - Giving instructions - explaining a
development - asking for comments - requesting information - agreeing to requests - explaining -
apologising - reassuring - complaining - describing - summarising - recommending - persuading
Turn-taking - sustaining interaction - initiating - responding - giving personal information - Taking about
present circumstances, past experiences and future plans - expressing opinion - speculating - organising a
larger unit of discourse - giving information - expressing and justifying opinions - speculating -
comparing and contrasting - agreeing and disagreeing

Total: 30 Hours

Reference(s)

1. Whitehead, Russell and Michael Black. Pass Cambridge BEC Vantage Self-Study Practice Tests
with Key, Heinle,a part of Cengage Learning, Delhi, 2003.

15MA401 NUMERICAL METHODSAND STATISTICS 2203

Course Objectives

By enrolling and studying this course the students will be able to understand the methods to solve
polynomial equations and Implement the mathematical ideas for interpolation numerically

Summarize and apply the methodologies involved in solving problems related to ordinary and
partia differential equations

Apply the conceptstesting of hypothesisin their core areas

Develop enough confidence to identify and model mathematical patterns in real world and offer
appropriate solutions, using the skills learned in their interactive and supporting environment

Programme Outcomes (POs)
a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of

engineering problems.
Course Qutcomes (COs)

1. Classify the equations into algebraic, transcendenta or simultaneous and apply the techniques to
solve them numerically

2. Demonstrate and obtain the differentiation and integration of functions using the numerical
techniques

3. Obtain the solutions of all types of differential equations, numerically.

4. Apply basic statistical inference techniques, including confidence intervals, hypothesis testing to
science/engineering problems.

5. Design an experiment for an appropriate situation using ANOV A technique.
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Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 1

2 2
3 3
4 3
5 3
UNIT I 6 Hours
SOLUTION OF EQUATIONS

Solution of algebraic and transcendental equations: Newton- Raphson method - Solution of system of
linear equations: Gauss elimination method - Inverse of a matrix: Gauss-Jordan method- Eigen values of a
matrix by Power method.

UNIT II 5 Hours
INTERPOLATION, DIFFERENTIATIONAND INTEGRATION

Interpolation: Newton's forward and backward interpolation formulae - Numerical differentiation:
Newton's forward and backward interpolation formulae. Numerical integration: Trapezoida rule-
Simpson'srules for single integrals- Two point Gaussian quadrature formula.

UNIT III 7 Hours
SOLUTIONS OF DIFFERENTIAL EQUATIONS
Solution of first order ordinary differential equations: Fourth order Runge- Kutta method - Solution of
partia differential equations: Elliptic equations: Poisson’s equation- Parabolic equations by Crank
Nicholson method- Hyperbolic equations by explicit finite difference method.

UNIT IV 6 Hours
TESTING OF HYPOTHESIS
Sampling distributions- Large sample test: Tests for mean- Small sample tests: Tests for mean (t test), F-
test- Chi-square test for Goodness of fit and Independence of attributes

UNITV 6 Hours

DESIGN OF EXPERIMENTS
Completely randomized design - Randomized block design - Latin square design.

FOR FURTHER READING
Collection of data and use the testing of hypothesis to analyze the characteristics of the data.

Total: 60 Hours
Reference(s)

1. Grewa B. S, Numerical Methods in Engineering and Science with Programms in C & C++,
Ninth Edition, Khanna Publications, 2010.

2. Sankara Rao. K, Numerical Methods for Scientists and Engineers, Third Edition, PHI Learning
Private Limited, New Delhi, 2009.

3. Gerald C. F and Wheatley P.O, Applied Numerical Anaysis, Seventh Edition, Pearson
Education, New Delhi, 2004.
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4. Johnson R.A, Miller and Freund’s Probability and Statistics for Engineers, Seventh Edition,
Prentice Hall of India, New Delhi, 2005.

5. Walpole R.E, Myers R.H, Myers R.S.L and Ye K, Probability and Statistics for Engineers and
Scientists, Seventh Edition, Pearsons Education, Delhi, 2002.

6. Burden R. L and Douglas Faires J, Numerical Analysis Theory and Applications,
Cengagel_earning, Ninth Edition, 2005.

Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T CTRIM[E[ClPM|E|C|PIMIE|C|PIM|E|C|PIM|E|ClPIM| '@
1 2 6 8 4 2 22
2 2 12 6 20
3 2 2 4 4 6 18
4 2 4 6 4 6 22
5 2 4 6 6 18
Totd 100

Assessment Questions

Remember
1. Define Algebraic and Transcendental equations.
2. Write the formula for Regula False method & Newton’s method.
3. What do you mean by Interpolation?
4. State Newton’s Divided difference formula.
5. State the derivatives of Newton’s Forward and Backward Interpolation formula.
6. Write the conditions for applying Trapezoidal & Simpson’s rule.
7. What do you mean by Single step and Multi step method?
8. Write the formula for Euler’s and Modified Euler’s method.
9. What are the limitations of Graphical method?
10. Define Slack and Surplus variables.

Under stand

What do you meant by Numerical methods?

What is the condition of convergence of Regula False position method?
State the order and condition of convergence of Newton’s method
What are the methods for solving simultaneous algebraic equations?
Write the differences between Direct and  Iterative methods.

State the sufficient condition for solving Gauss seidel method.

What do you mean by Power method?

Write Milne’s and Adam’s Predictor, Corrector formula.

What isfeasible region?

Define Optimum basic feasible solution.

CLOWONUA~WNE

=
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Apply

1 Obtain by power method, the numerically largest eigen value of the matrix

é15 -4 -3u éln
A=€10 12 - 6Ywiththestarti © = &Y perform only 4 iterat

=& - 6, with the starting vector X = gl‘u ormonly 4 — iterations.

g20 4 -29 &y
Fi nd\/W , where N is a real number, by Newton’s method.
3. Find the parabola of the form y=ax®+bx+c passing through the points (0,0) , (1,1) & (2,20).
A third degree polynomial passes through (0,-1), (1,1),(2,1) & (3,-2) find its value at x=4.

: 6 7 9 12

X
f(x): 1556 1.690 1.908 2.158

o AN

Find the value of f (8) from the table given below

6. 6. The table given below reveals the velocity V of a body during the time‘t’ specified. Find its
: t: 10 11 12 13 14
acceleration at t=11
v: 431 477 521 564 60.8
7. Solve dy/dx=y*-x*/ y*+x*with y(0)=1 at x=0.2 find y .
8. Using Eulers’s method, find y(0.01) from dy/dx= -x, y(0)=1.
9. Solvethefollowing LPP: Maximize Z = 4x, +10x,

10. Subject to the constraints 2x;+X, £ 50 ; 2X:+5x£ 100 ; 2X:t3%£ 90 ; X1, X283 0
11. Write down the four steps to be adopted in solving L PP.

Analyze/ Evaluate
1. Using Newton’s method, find the positive root of cosx =3x - 1.
2. Solve by Gauss-Elimination method: 6x + 3y +12z = 36; 8x -3y +2z = 20; 4x +11y -z =33.

3. Use Lagrange’s interpolation formula to find the value of x wheny =20 for the following data.
X:1 2 3 4
Y:1 8 27 64

4. By Newton’s divided difference formula find f(301).

X 300 304 305 307
y 24771 2.4829 2.4843 2.4871

5. A rod isrotating in a plane. The following table gives the angle g through which the rod has turned

) ) t: 0 02 04 06 038 1
for various values of thetimet secs
g: 0 012 049 112 202 3.20

2.22.6
6. Evduate o C\)X(zijd;z using Trapezoidal formula.
2 1
7.Given5xy’ +y?-2=0;y(4)=1; y(4.1) =1.0049 find
i)y (4.2) by Euler’s method
ii) y(4.3) by Runge-kutta method
iii) y (4.4) by Adam’s method.
iv) y(4.5) by Milne’s method.
8. Using Taylor series method, find the value of y(0.1) , givendy /dx = x +y and y(0)=1 and
correct to 3 decimal places.
9. Solvethefollowing LPP

Maximizez =20 x, + 80 x, subject to the constraints
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4x,+6x,£90, 8x,+6x,£ 100;
5x, +4x,£80;, x,,%x,%0
10. Solve thefollowing LPP graphicaly:
Maximizez = 100 x, + 40 x, subject to the constraints

X, +2x, £ 1000; 3x, +2x,£ 900;
X, +2x,£500; x,,x,% 0

15E1402 DATA STRUCTURES 3003
Course Objectives

To learn the basics of abstract data types.

To learn the principles of linear and non linear data structures

To build an application using sorting and searching
Programme Outcomes (POs)
a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.
b. Identify, formulate, review research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.
c. 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.

Course Outcomes (COs)

1. Understand the basics of data structures and algorithm analysis
Demonstrate the concept of linear data structures
Design of agorithms for various searching and sorting techniques

Demonstrate the concept of tree data structures

o~ WD

Express the concept of graph data structures

Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2
1 3 2 1

2 1 3 2
3 2 3 1
4 2 3 2
5 2 3 2
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UNIT I 9 Hours

INTRODUCTION
Pseudo code - Abstract data types - ADT Implementations -Algorithm efficiency - Designing recursive
algorithms - Recursive examples

UNIT II 9 Hours

STACKS, QUEUES AND LISTS
Arrays - Basic stack operation - Stack ADT - Applications of stack - Queues operations - Queue ADT -
Queue applications - List ADT - Circular - Doubly linked list

UNIT III 9 Hours

SORTING AND SEARCHING TECHNIQUES
Sorting: Insertion Sort - Selection Sort - Bubble Sort - Merge sort - Quick sort - Heap sort-shell sort -
External Sorts Searching: Sequentia search- Binary Search

UNIT IV 9 Hours

TREES
Basic Tree concepts - Binary Trees - Tree Traversals - Expression tree - Binary Search Trees - AVL
Search Trees - Heap concepts - Implementation - Heap ADT.

UNITV 9 Hours

GRAPHS
Definitions - Shortest Path Algorithms. Unweighted Shortest Paths - Dijkstra's Algorithm. Minimum
Spanning Tree: Prim's Algorithm - Kruskal's Algorithm

FOR FURTHER READING
Applications of list - Radix sort - B-Trees - Red-Black trees - Splay trees- Bucket hashing - Heap
Applications: Priority Queue - Binomial Heaps - Topological sort - Introduction to NP Compl eteness

Total: 45Hours

Reference(s)

1. Richard F. Gilberg, and Behrouz A. Forouzan, Data Structures - A Pseudocode Approach with C,
Thomson 2011

2. M.A.Weiss, Data Structures and Algorithm Analysisin C, Pearson Education Asia, 2013
3. Y.Langsam, M.J.Augenstein and A.M.Tenenbaum, Data Structures using C, PHI, 2007

4. Aho, JE.Hopcroft and J.D.Ullman, Data Structures and Algorithms, Pearson education, Asia,
2010

5. Ellis Horowitz, Sartg) Sahni and Susan Anderson-Freed, Fundamentals of Data Structures in C,
Silicon Press, 2009
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Assessment Pattern

: Remember [Understand| Apply Analyse | Evaluate | Create
UnitRBT T cTRIM[E[ClPM|E|C|PIMIE|C|PIMIE|C|PIM|E|CPIM| '@
1 2 2 6 10 20
2 2 12 2 4 20
3 2 2 8 8 20
4 2 2 12 4 20
5 2 2 12 4 20
Totd 100

Assessment Questions
Remember
1. Define data structure.
2. Recall non-linear data structure.
3. Define stack.
4. List the basic operations of stack and queue.
5. Label thefivetypes of sorting algorithms.
6. Definegraph.
7. Recall the concept of searching.
8. Define minimum spanning tree.
9. Listany five applications of tree data-structure.
10. Retrieve the concept of Heap.

Under stand

1. Compare recursive algorithms and non-recursive algorithms.

2. ldentify the minimum number of queues needed to implement the priority queue.

3. Interpret aclass definition that could be used to define anode in adoubly linked list. Include only
the instance variables, not the methods. Also write one sentence to describe a situation when a
doubly linked list is appropriate.

4. Interpret Quick Sort for the following input: 65 70 75 80 85 60 55 50 45.

5. Exemplify the time complexity of sorting and searching a gorithms.

6. Identify the suitable data structure for constructing a tree.

7. Indicate the condition for balancing an AVL tree.

8. Explain Djikstra‘s algorithm to find the shortest distance in a unweighted graph.

9. lllustrate ADT implementation of array.

10. Explain the Kruskal‘s Algorithm with an example.

1. Demonstrate Djikstra‘s algorithm to find the shortest distance in a weighted graph.

2. Construct theinfix, prefix and postfix notations for the expression (a+b)*c/d-e

3. Find asituation where storing items in an array is clearly better than storing items on alinked list.
4. Predict the Hashing Functions based on the methods by which the key value is found.

5. Demonstarte the stepsto insert a new item at the head of alinked list.

6. UseBinary Search algorithm with suitable example.

7. Show the recursive algorithm with an example.

8. Predict the shortest distance between any two specific node by using spanning tree.

9. Show the complexity of insertion sort.

10. Design an agorithm for bucket sort.
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Analyse

Differentiate linear and non linear data structure.

Contrast ADT implementation of array and linked list.

Compare internal and external sorting.

Differentiate between binary tree and binary search tree.

Compare linear and binary search.

Differentiate DFS and BFS.

Outline the traversal with an example.

. Justify whether linked list is linear or non-linear data structure.

Evaluate
1. Ciriticisethe best case and worst case complexity for searching algorithms.
2. Judge whether stack can be used to perform gqueue operations.

Create
1. Produce an application using a stack /Queue /List /Tree that reflects areal world problem
2. Plan asuitable sorting technique for sorting the records of studentsin an educational institution.
3. Deriveasub algorithm to find asmallest element in an array

ONOUAWNP

15E1403 ELECTRICAL AND ELECTRONICS

MEASUREMENTS 2023

Course Objectives

To understand the construction and working of meters used for measurement of current, voltage,
power and energy

To acquire the concepts of the potentiometers and instrument transformers

To gain knowledge about resistance, inductance and capacitance measuring methods and
display/recording devices

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. Design solutions for complex engineering problems and design system components or processes that
meet the specified needs with appropriate consideration for the public heath and safety, and the cultural,
societal, and environmental considerations.

m. Exploit sensors to measure physical quantities and design signal conditioning circuits

Course Qutcomes (COs)
1. Outline the construction and working principle of measuring instrument to measure voltage and
current

2. Examinethe working principle of different watt meters and energy meters.
3. Comparethedifferenttypesof potentiometersandinstrumenttransformers

4. Apply the various bridge techniques for the measurement of resistance and impedancein AC and
DC circuits

5. Identify the appropriate display and recording devices and analyze the measurement of current,
voltage and frequency using CRO
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Articulation Matrix
CO No PO1 PO2 PO3|PO4 PO5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 3 2 1
2 3 2 1
3 3 2 1
4 2 3 2
5 3 1 1 1
UNITI 5 Hours

MEASUREMENT OF VOLTAGE AND CURRENT
Types of ammeters and voltmeters - Construction and working principle of PMMC Instrument, Moving
iron Instrument, Dynamometer type Instrument and Rectifier type Instrument.

UNIT II 6 Hours
MEASUREMENT OF POWER AND ENERGY
Construction and working principle of Electrodynamometer wattmeter and LPF wattmeter - Phantom
loading - Measurement of power in three phase circuits - three phase wattmeters - Construction and
working principle of single phase energy meter - Calibration of wattmeter, energy meter.

UNIT III 7 Hours
POTENTIOMETERS AND INSTRUMENT TRANSFORMERS
Potentiometers: Construction and working principle of Crompton's potentiometer, Precision
potentiometer, polar and Co-ordinate types - Applications. Instruments Transformers: Construction and
working principle of Current transformers and Potential Transformers.

UNIT IV 6 Hours
MEASUREMENT OF RESISTANCE AND IMPEDANCE
DC Bridges- Wheatstone bridge, Kelvin double bridge and Direct deflection methods - AC bridges -
Maxwell, Wien's bridge, Hay's bridge and Anderson's bridge- Maxwell's inductance-capacitance bridge -
De Sauty's bridge, and Schering bridge - Measurement of relative permittivity - Heaviside mutua
inductance bridge - Megger.

UNIT V 6 Hours
DISPLAY AND RECORDING DEVICES
Cathode ray oscilloscope - Time base generator - Basic CRO circuits - measurement of voltage, current,
frequency and phase angle - Digital storage oscilloscope - Seven segment and dot matrix displays -
Magnetic tap and disc recorders/reproduces - Protection and grounding circuits.

FOR FURTHER READING
Digital voltmeter: Integrating type, staircase ramp type, 3.5 digit display, resolution and sensitivity of
digital meters- Digital multimeter - digital frequency meter - Digital measurement of time.

1 2 Hours

EXPERIMENT 1
Current and voltage measurement using PMMC instrument.
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2 3 Hours

EXPERIMENT 2
Power measurement using wattmeter.

3 3 Hours

EXPERIMENT 3
Energy measurement using single phase energy meter.

4 2 Hours

EXPERIMENT 4
V oltage measurement using potential transformer.

5 2Hours

EXPERIMENT 5
Current measurement using current transformer.

6 2Hours

EXPERIMENT 6
Testing of Attenuation circuit using potential meter.

7 4 Hours

EXPERIMENT 7
Resi stance measurement using Wheatstone bridge.

8 4 Hours

EXPERIMENT 8
Measurement of capacitance using Schering bridge.

9 4 Hours

EXPERIMENT 9
Measurement of voltage, current and frequency using CRO.

10 4 Hours

EXPERIMENT 10
Measurement of current using digital panel meter.
Total: 60 Hours

Reference(s)

1. A. K. Sawhney, Puneet Sawhney, A course in Electrical and Electronic Measurements and
Instrumentation, Dhanpat Rai & Company, 2014.

2. Ernest O.Doebelin, Dhanesh N Manik, Measurement systems, Tata McGraw Hill Publishing Co
Ltd, New Delhi, 2011.

3. J. B. Gupta, A Course in Electronic and Electrical Measurements and Instrumentation, S.K.
Kataria & Sons, Delhi, 2013.



4,
5.

6.
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H. S. Kals, Electronic Instrumentation, Tata McGraw Hill company, New Delhi, 2010.

Reissand,U. Martin, Electrical Measurements: Fundamentals, Concepts, Applications, New Age
International (P) Ltd., 2012.

E. W. Golding and F. C. Widdis, Electrical Measurements & Measuring Instruments, Reem
Publications (P) Ltd, 2011

Assessment Pattern

. Remember |Understand| Apply Analyse | Evaluate | Create
UniVRBT " eTeTRIM[F[ClPIM|F|C|PM|E|C|PIM|F|C]PIM|[E|C|PIM| O
1 2 6 8 4 2 22
2 2 4 4 4 6 20
3 2 10 6 18
4 2 4 6 6 18
5 2 4 6 4 6 22
Tota 100
Assessment Questions
Remember

1. Recdl the operating forces present in an analog instrument.

2. Listthefour different types of instrument used for making ammeter and voltmeter.

3. Definetransfer instrument.

4. List the main source of errorsin PMMC instruments.

5. Statethe Blondel*s theorem.

6. State the benefits of fictitious loading.

7. State the benefits of fictitious loading.

8. Definetheterm calibration.

9. Statethe burden of acurrent transformer.

10. List two methods for testing current transformers.

11. Recall four errors caused in potential transformer.

. List four applications of instrument transformers.

. Recall two methods used for the measurement of capacitance.
. Label two applications of Wien‘s bridge.

. Define chassis ground.

. Recall four merits of the digital oscilloscope.

. Define working current of a potentiometer.

. Recall four materials used to fabricate light emitting diode.

19. lllustrate the principle of an induction type energy meter and obtain an expression for its
deflecting torque.
Under stand
1. Classifythe two types of moving iron instrument.
2. Indicate the ammeter and voltmeter connection in a circuit.
3. llustrate the constructions and working principles of moving coil and moving iron instruments
4. Summarize the construction and working of dynamometer and rectifier type instruments
5. Formulate the steps to obtain the expression for steady state deflection of a moving iron

No

instrument.
Indicate the need for L PF wattmeter in power measurement.
Explain the construction and working principle of the single-phase energy meter.



10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.

© ©

10.

11.

12.

13.

14.

15.
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Summarize the steps to obtain sensitivity of a Wheatstone bridge in terms of voltage and current
sengitivity of the galvanometer.

Indicate the steps to standardize a potentiometer

Indicate the current and voltage measurement process with the help of instrument transformers.
Identify the effects of ratio and phase angle errorsin case of aC.T.

Summarize the relationship between primary and secondary winding voltage of a Potential
Transformer.

Formulate expression for unknown frequency using a Wien’s bridge.

Infer the conditions that must be satisfied to balance an AC bridge.

Explain the procedure to measure an unknown voltage using polar and coordinate type AC
potentiometers.

Identify atechnique to protect the instrument from overloading and short circuit conditions.
Indicate the operation of vertical and horizontal amplifiers used in CRO.

Indicate the specialities of a storage Oscilloscope.

Explain the operation of the time base generator with acircuit and waveform.

Identify the conditions to be satisfied by the device for emitting visible light.

Indicate the steps to measure voltage and phase angl e between two voltages using CRO.

Predict therole of volt-ratio box.

Predict the steps to obtain expressions for steady state deflection of a moving coil and
electrodynamometer type instruments.

Show the connection diagrams for measuring voltage and power using el ectrodynamometer type
instrument.

Implement Blondel’s theorem for measuring power at 3 phase 3 wire systems and explain its
operation

A 3 phase 500 V motor load has a power factor of 0.5 and two wattmeters are connected to
measure the input power. If the measured power is 30kW, predict the reading of each wattmeter.
A wattmeter has a current coil of 0.03 ohm resistance and a pressure coil of 6000 ohm resistance.
Compute the percentage error, if the wattmeter current coil connected at i) load side and ii)
supply side.

Construct a circuit to reduce the power consumption while testing an energy meter and explain its
operation.

Use a potentiometer to calibrate wattmeter and show the calibration steps.

Use a potentiometer to calibrate a wattmeter and show the calibration steps.

Assess a proper connection diagram in the secondary of a current transformer to safely measure
the high current using low range ammeters.

Show that the resistance of leads does not affect the result in Kelvin’s bridge by connecting the
galvanometer at a particular position

A Kelvin bridge is balanced with the following constants: outer ratio arm 100Q and 1000Q; Inner
arm ratio 99.92Q and 1000.6Q; Resistance of link 0.1Q; standard resistance of 0.00377Q. Find
the value of Unknown resistance.

In a Maxwell’s bridge the fixed component values are R2=400Q, R3=600Q, R4=1kQ C4=0.5F.
Compute the appropriate values for remaining components to balance the bridge.

In an Anderson Bridge the component values under balanced conditions are given below.
Compute the unknown inductance L1 and resistance R1. R4 = R2 =600Q, r=400Q, R3=800Q,
r=0Q and C=1pF.

Use a potentiometer circuit and 0.186V standard emf cell to measure an unknown voltage
(between 0 and 1V). Assume suitable dial resistances. Explain the voltage measurement process
using the circuit.
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16. A CRO is set to a time base of 0.1ms/cm with a 10 cm amplitude. Predict the pulse signal

waveform with pulse repetition rate of 2000Hz and a duty cycle of 25%.

17. Construct a 5x4 dot matrix display and explain its operation.

Analyse
1. Compare Moving coil and Moving Iron Instrument.
2. Compare the operation of various instruments used for measuring voltage and current.
3. Outline the major conclusions about AC bridges by analyzing the bal ance equations.
4. Differentiate between the direct and phantom loading methods and judge the most suitable one

©CoNoO

for testing energy meter.

Contrast the current coil and voltage coil connection in induction type energy meter.
‘Phantom loading is used to save the power’ — Justify the statement with an example.
Compare the operation of different type of bridge circuits.

Contrast analog and digital storage oscilloscopes.

Compare seven segments and dot matrix displays.

10 Differentiate between current transformer and potential transformers.
11. Differentiate between nominal and turns ratio of instrument transformers.

Evaluate

1

2.
3.
4

Create

wnN

Choose a circuit connection to protect the human being from electrical shock while handling
electrical appliances

Judge the effect of power factor on wattmeter readings

Judge the effect of two variable elements in one balance equation

In the Wheatstone, value of the various arm resistance is given by P= 1kQ, Q=100Q, R=2005Q
and S= 200Q. The battery has an emf of 5V and negligible internal resistance. The galvanometer
has the current sensitivity of 10 mm/pA and an internal resistance of 100Q. Determine the
deflection of galvanometer and the sensitivity of the bridge

In an Anderson Bridge for the measurement of inductance the arm AB consists of an unknown
impedanceA with inductance L and R, a known variable resistance in arm BC, fixed resistance or
600Q each in arms CD a DA, a known variable resistance in arm DE, and a capacitor with fixed
capacitance of 1 microfarad in the arm CE. The a.c. Supply of 100Hz is connected across A and
C, and the detector is connected between B and E. If the balance is obtained with a resistance of
400Q in the arm DE and a resistance of 800Q in the arm BC, Determine the value of unknown R
and L.

Construct a bridge circuit with the component values of C2=500pF, R3=300Q, R4=72.6Q
C4=0.148pF to measure unknown capacitance and choose appropriate values for C1 and rl to
balance the bridge. (Assume:R4 and C4 are in parall€l).

Judge the reasons for dividing fixed coil into two partsin el ectrodynamometer instruments.

A CRO with asensitivity of 5v/cmisused. An AC voltage is applied to the Y -input. A 10cm long
straight line is observed. Determine the AC voltage.

Judge the maximum and minimum values that can be displayed using a 3%z display.

Derive a bridge circuit to employ in a harmonic distortion analyzer for discriminating 1 kHz
frequency. Assume R1 =1 kQ, R2 =2 kQ, and C1 = 0.1 pF.

Produce a circuit to measure current using CRO and explain its operation.

Derive a circuit to convert the change in temperature in voltage by assuming suitable resistance
values and explain its operation. Let the primary sensing element is RTD.
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15E1404 COMMUNICATION ENGINEERING 2023
Course Objectives

To understand the fundamental concepts of communication systems.
To anayze different analog and digital modulation schemes

To familiarize the basic concept of telephone modems and Optical Fiber Communications

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

m. Exploit sensors to measure physical quantities and design signal conditioning circuits

Course Outcomes (COs)

1. [lustrate the concept of amplitude modulation in time and frequency domain
2. Apply angle and phase modulation technique to design FM transmitter and receiver

3. Analyze different types of modulation techniquesin digital communication system using time and
frequency division multiplexing

Identify appropriate telephone and cable modem architecture for digital data transmission.

5. Apply wavelength division multiplexing concept to develop fiber optic communication system
for telephone and television applications.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 PO8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 2 3 2 3
2 3 2 3 3
3 1 3 1
4 2 3 1
5 3 2 3 3
UNIT I 9 Hours
AMPLITUDE MODULATION

Elements of communication systems, Time and frequency domain, Noise and communications,
Amplitude modulation, introduction, full carrier AM in time domain and frequency domain, Quadrature
AM and AM stereo, suppressed-carrier AM,AM Transmitters, AM Receivers.

UNIT II 9 Hours
ANGLE MODULTION

Angle modulation, Phase modulation, Angle modulation spectrum, FM and Noise, FM stereo, FM
measurements, FM Transmitters, FM Receivers, Receivers topologies, FM Demodul ators
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UNIT III 9 Hours
DIGITAL COMMUNICATION
Introduction, Pulse Modulation, Pulse code modulation, Delta Modulation, Line codes, Time division
multiplexing, vocoders and Data Compression, Digital modulation-Introduction, Frequency and phase
shift keying, Quadrature Amplitude Modulation

UNIT IV 9 Hours
DATA TRANSMISSION AND MODEMS
Data coding, Asynchronous Transmission, Synchronous Transmission, Error detection and Correction,
Data compression and encryption. Telephone Modems, Modem to computer connections, Cable Modems
and Digital subscriber Lines.

UNIT V 9 Hours
FIBER OPTIC SYSTEMS
Basic fiber optic systems, repeaters and optical amplifiers, wavelength division multiplexing, submarine
cables, SONET, Fiber in local area networks, loca telephone applications, cable television applications,
experimental techniques, optical time-domain reflectometry.

FOR FURTHER READING
Local area networks, wide area networks, satellite communication, cellular communication.

1 3 Hours

EXPERIMENT 1
Amplitude Modulation and Demodulation

2 3 Hours

EXPERIMENT 2
Freguency Modulation and Demodul ation

3 3 Hours

EXPERIMENT 3
Pulse Amplitude Modulation and Demodul ation

4 3 Hours
EXPERIMENT
Pre-Emphasis and De-Emphasis circuits

5 3 Hours
EXPERIMENT

Digital Modulation: ASK,FSK
Total: 60 Hours

Reference(s)
1. Roy Blake, Electronic Communication Systems, Thomson Delmar Ltd, New Y ork, 2013

2. Wayne Tomasi, Electronic Communication Systems, Pearson Education Asia Ltd, New Delhi,
2012
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Louis Frenzel ,Principles of Electronic Communication Systems by 3rd Edition,TMH
publications,2010.
Miller, Modern Electronic Communication, Prentice Hall of India, New Delhi, 2010

William Schweber, Electronic Communication System, Prentice Hall of India Ltd, India, New
York, 2010

Assessment Pattern

. Remember |Understand| Apply Analyse | Evaluate | Create
UniVRBT  reTCTRIM[E[ClPM|E|C|PIMIE|C|PIM|F|C|PIM|F|c[PIM| '@
1 414 4|4 16
2 4 2|4 6 2 2 20
3 8 2 6 2|3 21
4 4 4 6 2|3 2 21
5 4 6 6 6 22
Total 100
Assessment Questions
Remember
1. Definecritical frequency
2. Listthe applications of the quarter-wave line.
3. State Carson‘s rule of FM bandwidth.
4. Define modulation index of FM and PM.
5. List out the vocoding techniques.
6. State Quantization range and Quantization error.
7. DefineBit Error Rate (BER).
8. List thetopologies used in data communication.
9. List out the classification of AMPS cellular telephones.
10. Define TDM.
Under stand
1. Explain any two methods of generating DSB-SC.
2. Explain the collector modulation method for generating AM wave with a neat circuit diagram and
waveforms.
3. Summarise the various ways in which asignal propagates through space.
4. Explain the collector modulation method for generating AM wave with a neat circuit diagram and
waveforms.
5. Explain the high level AM transmitter with neat diagram.
6. Explain the working principle of the Digital T carrier system.
7. Formulate the functions of 1SO-OSI seven layer architecture.
Apply
1. Assess how the error is detected and corrected using Hamming codes in data communication?
2. Show the equivalent circuit for ametallic two wire transmission line.
3. An 80 MHz carrier is having an amplitude of 50v is modulated by 3 KHz audio signa is having
an amplitude of 20v. Implement the frequency spectrum of AM wave.
4. Demonstrate the expressions of the DSB-SC wave in time and frequency domain.
5. Select the suitable method for data transmission.
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6. Compute the coding efficiency for the sample and hold circuit determine the minimum number of
bits required in a PCM code for a dynamic range of 80dB.

7. Assess how will you calculate over modulation of AM?

8. Assess how the ultimate modulation index of FM is estimated?

9. Show the use of Numerical Aperture?

10. Show the purpose of sample and hold circuit?

Analyse
1. Differentiate Radian & Steradian.
2. Determine the transmit power for a CDMA mobile unit that is receiving a signal from the base
station at 100dBm.
3. Compare different AM methods.
4. Contrast the advantage and disadvantages of digital transmission.
5. Compare PCM and DM.

Evaluate

1. Determine the number of cellsin clusters for the following values: j=4 and i=2 and j=3 and i=3.

2. A PCM-TDM system multiplexes 32 voice-band channels each with a bandwidth of 0 kHz to 4
kHz. Each sample is encoded with an 8-bit PCM code. UPNRZ encoding is used. Determine
Minimum sample rate, Line speed in bits per second and Minimum Nyquist bandwidth.

3. Determine the Nyquist sampling rate for the following maximum analog input frequencies: 2
kHz, 5 kHz, and 20 kHz.

4. A transmitter has a power of 50 mW to a 50 Q transmission line. The transmission line
impedance is not equal to the characteristic impedance of the transmission line. The coefficient of
reflection is 0.5. Determine the reflected power and dissipated power.

Create
1. Generate a procedure to find the AM & FM spectrum by using spectrum analyzer.
2. Derivean expression for signal to noise ratio in angle modulated system.
3. Derive Campbell‘s equation.

15E1405 TRANSDUCERS ENGINEERING 3003

Course Objectives
To understand the concepts of calibration, characteristics and response of transducers
To impart knowledge in the construction and characteristics of various e ectrical transducers

To familiarize about different transducers and sensors

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. 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.

m. Exploit sensors to measure physical quantities and design signal conditioning circuits
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Course OQutcomes (COs)

1. Examinethetype of errors, characteristics and mathematical model of atransducer.
Apply the characteristics of variable resistive transducer in a given application.
Analyze the principles of variable inductive transducer.

Characterize the different capacitive transducers for the measurement of physical quantities

o & w0

Identify various transduction methods used for field applications.

Articulation Matrix
CO No PO1 PO2 PO3|PO4 |POS5 PO6 |PO7 POS8 [PO9 PO10 PO11 |PO12 |PSO1 PSO2

1 3 2 1 1
2 2 3 2 3
3 2 3 2 3
4 2 3 2 3
5 2 2 3 3
UNITI 9 Hours

CHARACTERISTICS OF TRANSDUCERS

Units and Standards - Static calibration- Classification of errors -Error anaysis -Limiting error -Probable
error -Static characteristics-Accuracy, Precision, Resolution, sensitivity, Linearity, Hysteresis, Range and
Span, Drift, Dead Zone- Mathematical model of transducers - zero, first and second order transducers -
Dynamic characteristics of first and second order transducers for standard test signals.

UNIT II 9 Hours
VARIABLE RESISTANCE TRANSDUCERS
Principles of operation - Construction details -Characteristics of resistance transducers -Resistance
potentiometers -Strain gauges -Resistance thermometers -Thermistors - Thermocouples -Hot wire
anemometer -Piezoresistive sensor and humidity sensor - Signal Conditioning Circuit for Thermistor and
Thermocouple.

UNIT III 9 Hours
VARIABLE INDUCTANCE TRANSDUCERS
Induction potentiometer -Variable reluctance transducers -Linear Variable Differential Transformer-
LVDT Pressure transducer- Rotary Variable Differential Transformer-Eddy current transducers, synchros
and resolvers -Electromagnetic sensors.

UNIT IV 9 Hours
VARIABLE CAPACITIVE TRANSDUCERS
Variable air gap type - Variable area type - Variable permittivity type - Feedback type capacitance
proximity pickup - Capacitor micro phone -Electrostatic transducer - Ultrasonic Sensors
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UNIT V 9 Hours
OTHER TRANSDUCERS
Piezoelectric transducer- Magnetostrictive transducer - Semiconductor sensor - Digital transducers -
Smart sensors- Fiber optic transducers -Hall effect transducers -Photoel ectric transducers-Introduction to
MEMS, Nano sensors and Bio Sensor.

FOR FURTHER READING
Seismic Sensor - IC temperature sensor- Pneumatic transducer- Flapper-Nozzle sensor - Sensors for
environmental monitoring-Sensing environmental pollution-Aerospace sensor- Sensing direction of air
flow-Measuring air speed on air craft

Total: 45Hours
Reference(s)

1. A. K. Sawhney, Puneet Sawhney, A course in Electrical and Electronic Measurements and
Instrumentation, Nineteenth edition Dhanpat Rai & Co (P) Ltd, 2012.

2. E.O.Doeblin, Measurement Systems: Applications and Design , 6th Edition, Tata McGraw-Hill
Book Co., 2012

3. D. V.S Murthy, Transducers and Instrumentation, 2nd Edition, Prentice Hall of India Pvt. Ltd.,
New Delhi, 2013

4. J. P. Bentley, Principles of Measurement Systems, 4th Edition, Addison Wedey Longman Ltd.,
UK, 2015

5. D. Patranabis, Sensors and Transducers, 2nd Edition, Prentice Hall India Pvt. Ltd, 2009

Assessment Pattern

. Remember [Understand| Apply Analyse | Evaluate | Create
UniURBT  mereTIMIE[CPIMIE[CIPMIEICIPIM[E[CIPIM|E[C[PM| '°@
1 4 4 4 4 2 18
2 2 4 4 6 2 18
3 2 6 6 2 4 20
4 6 6 6 4 22
5 4 6 6| |4 2 22
Tota 100

Assessment Questions

Remember

1. Define units.

2. Give the classification of units.

3. Define Standards.

4. Define Instrumental error.

5. State the principle of primary transducer.

6. What is active transducer?

7. Name any one anal og transducer.

8. List the different static characteristics of atransducer.
9. Define dynamic characterigtic.

10. Mention the different type‘s dynamic characteristics.
11. Define mathematical model.
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12. What is potentiometer?

13. List out the advantages and disadvantages of potentiometer?
14. Recall the different types of strain gauge?

15. Mention the applications of strain gauge.

16. Define resistance thermometer.

17. What is self-heating error of thermometer?

18. Recall the principle of hotwire anemometer.

19. Identify the applications of thermistors.

20. State the principle of operation of piezo resistive sensor.
21. Define inductance transducer.

22. Mention the three principles of inductance transducer.

23. Recall the principle of variable reluctance accel erometer.
24. Point out the need for demodulator in variable reluctance accel erometer.
25. What isthe principle of Induction Potentiometer?

26. Define LVDT.

27. State the applications of LVDT.

28. List the advantages and disadvantages of LVDT.

29. Memorize the principle of the electro-magnetic transducer.
30. Why transducers need a signal conditioning unit?

31. What is digital transducer?

32. State the principle of change of capacitance.

33. Describe the principle of capacitive transducer.

34. List the uses of capacitive transducer.

35. Define magnetostrictive transducer.

36. Name the different magnetostrictive transducers.

37. What are the errors in magnetostrictive transducer?

38. Select the suitable materials for piezo electric transducer.

Under stand

1. Digtinguish between accuracy and precision.

2. What are the different types of static errors? Explain each of them.

3. What are instrumental and environmenta errors? How can they be avoided?

4. What is the difference between a primary and a secondary standard?

5. How self-heating error is corrected for in resistance thermometry?

6. For what application, thermistor is preferred as temperature sensor?

7. Distinguish between a resistance strain gauge and a semiconductor strain gauge.
8. Why piezoel ectric transducers are useful only for dynamic measurement?

9. How frequency of supply changes the sensitivity of an LVDT?

10. Express how —true zerol is obtained in an Induction potentiometer?

11. Give examples of capacitive transducer applications.

12. Demonstrate how a capacitive transducer used for measuring the displacement?
13. How capacitive transducer used to measure the sound signal ?

14. lllustrate the principle of capacitive pressure transducer.

15. Show how slew rate affects the operation of analog to digital converter?

16. How to choose the specific type of A/D for the given application?

17. Compare digital transducer with anal og.

18. Indicate the uses of fiber optic transducers.

19. Express the special features of magnetostrictive transducer.

97
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20. In what way MEM S technol ogy improves the efficiency of sensor?

Apply

1. A temperature transducer with atime constant of 0.4 sec and a static sensitivity of 0.0smV/%% isused
to measure the temperature of a hot liquid medium which changes from 25°C to 65°C.The transducer is
adjusted to read 0 and 25°C.Determine the time taken to read 80% of the final voltage value if the
temperature changes as a step.

2. Calculate the reading of the transducer at the end of 4 sec if the temperature changes at a constant rate
of 10° per sec from 25°C to 65°C.Ten measurements of pressure made by an instrument at different
time intervals give the following readings in kg / cm2: 7.29, 8.03, 8.10, 7.95, 8.01, 7.98, 7.95, 8.07,
7.94 and 7.97.Find arithmetic mean, standard deviation, and most probable error.

3. A variable potential divider has atotal resistance of 2kQ and is fed from a 10V d.c. supply. The output
is connected to a load resistance of 5kQ. Determine the loading errors for the wiper positions
corresponding to K=xi /xt =0, 0.25, 0.5, 0.75, and 1.0. Use the result to plot a rough graph of error
versus xi /xt.

4. The output of an LVDT is connected to a5V voltmeter through an amplifier whose amplification factor
is 250. An output of 2 mV appears across the terminals across the terminals of LVDT when the core
moves through a distance of 0.5 mm. calculate the sensitivity of the LVDT and that of the whole set
up. The milli-voltmeter scale has 100 divisions. The scale can be read to 1/5 of a division. Calculate
the resolution of the instrument in mm.

5. A Hall effect transducer is used for the measurement of a magnitude field of 0.5 Wbh/m2. The 2 mm
thick slab is made of Bismuth for which the Hall‘s co-efficient is -1x10-6 V m/ (A — Wb m-2) and the
current is 3A.

6. A parallel plate capacitive transducer has plates 600 mm2 area which is separated by air by a distance
of 0.2mm. The resistance of the transducer is 20 X 106 Q. Calculate the time constant of the
transducer and find the attenuation of the output 1000 Hz. The permittivity of the air is 8.85 X 10-12
F/m.

7. A quartz crystal has the dimensions of 2 mm X 2 mm X 2 mm. Quartz has the following properties
charge sensitivity = 21 C/N. Young‘s modulus = 8.6 X 1010 N/m2. Permittivity = 40.6 X 10-12 F/m.
Calculate the value of force, charge, and voltage if the crystal is subjected to a strain of 10 X 10-6
m/m.

8. A thermistor has a resistance of 10KQ at 25C. The resistance temperature co-efficient is -0.05/°C. A
Wien‘s bridge oscillator uses two identical thermistors in the frequency determining part of the bridge.
The value of capacitance used in the bridge is 500 pF-.

Analyze/ Evaluate

1. Compare Zero order, First order and second order transducer.
2. Compare RTD, Thermocouple and Thermistor.

3. Compare different types of Analog to digital converter.

Create
1. Design asignal conditioning circuit for LVDT. The output current from the signal conditioning circuit
should beintherange 4 — 20 mA.
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15E1406 LINEAR INTEGRATED CIRCUITS 3204
Course Objectives

To understand the procedure realize circuits, study the chracteristics and signal analysis using Op-
amp ICs

To study the application of Op-amp

To study internal functional blocks and the application of special IC's like Timers, PLL circuits,
regulator circuits, ADCs

Programme Outcomes (POs)

a. Apply the knowledge of mathematics, science, and engineering fundamentals to the solution of
engineering problems.

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

c. Design solutions for complex engineering problems and design system components or processes that
meet the specified needs with appropriate consideration for the public heath and safety, and the cultural,
societal, and environmental considerations.

d. 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.

m. Exploit sensors to measure physical quantities and design signal conditioning circuits

Course Qutcomes (COs)
1. Identify the stepsinvolved in fabricating an IC and to discuss the characteristics of Op-amp
2. Construct asimple application circuit using an Op-amp.

3. Design a simple filter circuit using Op-