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Regulations for the B. Tech. degree programme in Instrumentation Technolo-
gy offered by Department of Instrumentation under Faculty of Technology

The following regulations are made applicable to the B Tech. programme in Instrumentation
Technology offered by The Department of Instrumentation, Cochin University of Science and
Technology, under Faculty of Technology with effect from the academic year 2020 - 21.

1. Admission requirements

Candidates seeking admission to the B. Tech Degree program in Instrumentation technology
shall be required to posses the following qualification.

1.1

1.2

1.3

1.4

1.5

1.6

The candidate shall have passed the plus two (12th) examination of any state/national
board with Mathematics, Physics and Chemistry as optional subjects or any other examina-
tion accepted as equivalent by the Cochin University of Science and Technology.

The candidate shall have secured a minimum of 50% marks in Mathematics and 50%
marks in Mathematics, Physics and Chemistry put together.

Relaxations in marks shall be followed for candidates belonging to SC/ST and socially and
educationally backward classes as prescribed by the University.

The candidates shall also satisfy the conditions regarding physical fitness as may be pre-
scribed by the University.

Admission to the course shall be through Common Admission Test (CAT) conducted by
the University every year and admission will be based on the rank in the admission test. If
a candidate, after getting admission based on his/her CAT rank, fails to meet the admission
requirements as specified in clause 1.1, 1.2 and 1.3 above before commencement of the
first semester examination, he/she shall be terminated from continuing the course.

10% additional seats may be created in a batch in the third semester for lateral entry. Can-
didates seeking admission through lateral entry shall have 3 years diploma in Instrumenta-
tion or Electronics awarded by a board recognized by the department of technical educa-
tion, Govt. of Kerala, with not less than 60% marks. Maximum age limit will be 25 years
as on 1st July of the academic year.

2. Duration of the course

The duration of the B Tech. programme shall be eight semesters spanning over four academic
years as prescribed in the curriculum. Each semester shall consist of a minimum of 16 weeks.

3. Course Registration

It is mandatory for the students to register for the courses in each semester.

3.1 Before registration, the students should Clear all dues including any fees to be paid and
should not have any disciplinary issues pending



3.2

The Department will announce the dates for registration in its academic calendar. Late

registration will be allowed up to 7 working days from the commencement of the semester with
late registration fee.

4. Mode of Evaluation

4.1

4.2

The performance of the students in theory courses will be evaluated based on continuous
assessment and semester end examination. In the case of laboratory courses, the evalua-
tion will be based on continuous assessment and semester end assessment, which will be
carried out internally.

For theory courses, there will be 50% weightage for internal assessment and 50% weigh-
tage for semester end examination. For practical courses, continuous assessment and se-
mester end assessment will carry 50% weightage each.

For theory courses, the assessment pattern will be as follows:

Continuous assessment:

a First periodical test

b Second periodical test
c Assignments

d Attendance

Maximum marks:
Maximum marks:
Maximum marks:
Maximum marks:

Nt —
wnnn

Semester End Examination

a)  Examinations shall be of 3 hours duration.
b)  Maximum marks: 50

For laboratory courses, the assessment pattern will be as follows:
Continuous Assessment:

The marks may be awarded on the basis of the performance of the student in the laborato-

ry sessions. The break-up of marks for continuous assessment of laboratory courses shall
be:

a)  Practical records/Outputs - Maximum weightage: 20%
b)  Lab work - Maximum weightage: 30%

Semester end assessment:

The semester end assessment will consist of an examination and a viva voce. Maximum
weightage for semester end examination: 50%

At the end of the semester, semester examination will be conducted in all the theory cour-
ses offered in that semester and they will be of three hours duration unless otherwise spec-
ified. The Controller of Examinations will make necessary arrangements for setting the
question papers and valuation of answer books for the semester end examination of theory



10.

courses.
The department shall conduct the semester end assessment for the laboratory courses in-
ternally with at least two faculty members as examiners.

In the case of project work, the project guide concerned shall make the continuous as-
sessment. A committee consisting of the Project Coordinator (nominated by the Head of
the Department), project guide, and at least one senior faculty member at the level of As-
sociate Professor or above will carry out the assessment of the project report and final re-
view.

The weightage for the assessment of project work shall be as follows:

Continuous assessment : 40 percent
Project report : 20 percent
Final review : 40 percent

The Viva-voce examination at the end of VIII semester will be conducted by a panel of
minimum three examiners consisting of the Head of the Department or his/her nominee
and two or more faculty members with one senior faculty at the level of Associate Profes-
sor or above of the Department.

A candidate shall not be allowed to improve the continuous assessment marks in theory/
laboratory courses. A candidate who desires to improve his/her marks in the semester end
examination in theory courses shall be permitted to do so in the next available chance.
This facility will be available only once for a theory course.

For industry elective courses, the evaluation will be done jointly by the resource persons
from the industry who handles the course and the faculty in charge of the course.

5. Course Completion and Earning of Credits.

Students registered for a course have to attend the course regularly and meet the attendance
rules of the University and appear for all the internal evaluation procedures for the completion
of the course. However, credits can be earned only on completion of the semester end examina-
tion and on getting a pass grade. Students, who have completed a course, but could not write the
semester end examination for valid reasons, are permitted to write the examination at the next
available chance and earn the credits without undergoing the course again.

6. Eligibility to Appear for the Semester End Examination

A candidate who has fulfilled the following conditions shall be deemed to have satisfied the re-
quirements for the completion of a semester.

6.1

A student shall secure not less than 75% of overall attendance in a semester taking into
account the total number of periods in all courses attended by the candidate as against the
total number of periods in all courses offered during that particular semester.

The Head of the Department shall have the power to condone shortage of attendance up to
5% (between 75% and 70%) in a particular semester due to medical reasons (hospitaliza-
tion/accident/specific illness) on production of medical certificate from a registered med-



ical practitioner endorsed by the University Medical Officer and on payment of the re-
quired fee. However, such condonation for shortage of attendance shall be given only
twice during the entire duration of the B Tech. programme.

6.3 The Vice Chancellor shall have the power to condone shortage of attendance up to addi-
tional 5% (between 70% and 65%) in a particular semester due to medical reasons (hospi-
talization/accident/specific illness) duly verified and recommended by the Head of the
Department and on production of Medical certificate from a registered medical practition-
er endorsed by the University Medical Officer and on payment of the required fee. How-
ever, such condonation for shortage of attendance shall be given only twice during the en-
tire duration of the B Tech. programme.

6.4 Candidates who secure overall attendance of less than 65% (subject to clauses 6.2 and 6.3
above) will not be permitted to write the semester end examinations and will not be per-
mitted to go to next/subsequent semester. They are required to repeat the incomplete se-
mester in the next academic year.

7. Eligibility to Write the Suppelementary Examination

Failed candidates and those who could not write the semester end examination due to health
reasons or other contingencies that are approved by the Head of the Department can register for
the supplementary examination. Those who wish to improve their performance in the semester
end examinations can also register for the same, subject to the provisions of clause 4.9. Grades
awarded in the supplementary examination will be taken as semester grades in these subjects
and will be based on the semester examination-grading pattern in that subject. In the case of
candidates appearing for improvement of marks, the higher mark obtained will be considered
for the purpose of grading.

A candidate who fails to obtain a pass in courses having only continuous assessment will be
permitted to repeat the course along with the junior batches.

8. Revaluation

A candidate can apply for revaluation of his/her semester end examination answer paper in a
theory course, within 2 weeks from the declaration of results, on payment of a prescribed fee
along with prescribed application to the Controller of Examinations through the Head of De-
partment. The Controller of Examination will arrange for the revaluation and the results will be
intimated to the candidate concerned through the Head of the Department. Revaluation is not
permitted for laboratory courses, courses having only continuous assessment, seminar and
project work.

9. Pass Requirements

A candidate has to obtain a minimum of 50% marks for continuous assessment and semester
end examination put together with a minimum of 40% marks in the semester end examination
for a pass in theory and laboratory courses.

In the case of theory/laboratory courses having only continuous assessment, a candidate has to
obtain a minimum of 50% marks in continuous assessment for a pass.



10. Promotion to Higher Semesters

10.1 A candidate shall be eligible for promotion from one semester to the next semester only
if he/she has
a) A valid registration for the university examination
b) Secured the minimum attendance as per Clause 6
10.2  Supplementary university examinations for all semesters shall be held along with the
regular examinations.
10.3  Special supplementary examination may be conducted for the seventh and eighth semes-
ters.
10.4  Total number of chances to appear for the examination in any subject is limited to five

only.

11. Eligibility for the Degree

11.1  No candidate shall be eligible for the degree, unless he/she has undergone the prescribed
course of study for a period of eight semesters in the university and has passed the pre-
scribed examinations in all the semesters.

11.2  All the requirements for the degree shall be completed by the candidate within a period
of eight academic years from the date of admission to the first semester.

12. Grading

l. Grades shall be awarded to the students in each course based on the total marks obtained

in continuous assessment and at the end semester examination and as per the provisions
of clause 4.
The grading pattern shall be as fol-

lows:

Marks obtained Grade Grade
(Percentage) points

90 to 100 S (Outstanding) 10

80 -90 A (Excellent) 9

70 — 80 B (Very good) 8

60— 70 C (Good) 7

50 - 60 D (Fair) 6

<50 F (Fail) 0




Note: Where X — Y range denotes ‘X’ inclusive and ‘Y’ exclusive
2. A student is considered to have credited a course or earned credits in respect of a course
if he/she secures a grade other than F for that course.

3. Grade Point Average.

The Grade Point Average (GPA) indicates the academic performance of a student in a
semester.

G,C,+GyCy+ ...+ G,C,
GPA: ’
C,+C+...+C,

where ‘G’ refers to the grade point and ‘C” refers to the credit value of the correspond-
ing course undergone by the student.

The Grade Point Average (GPA) for each semester will be calculated only for those stu-
dents who have passed all the registered courses of that semester. Similarly, Cumulative
Grade Point Average (CGPA) up to any semester will be calculated only for those stu-
dents who have passed all the courses up to that semester.

4. Classification:
On successful completion of the program Cumulated GPA (CGPA) will be calculated as
follows

GP\C, + GP>C, + ... + GP5Cq
CGPA = ,
Ci+Cy+ ...+ Gy
where GP,, refers to the GPA and C,, refers to the total number of credits obtained by a
student in Semester 71.

The classification based on CGPA is as follows

CGPA 8 and above : First Class with
distinction
CGPA 6.5 and above, but less than 8 : First Class
CGPA 6 and above, but less than 6.5 . Sec-
ond Class.

5. Conversion of CGPA to Percentage marks

The following formula shall be used to convert the CGPA obtained by a student to per-
centage marks.

Percentagemarks = (CGPA - 0.5) x 10

13. Electives and Open courses

The curriculum for the programme consists of Professional Elective Courses, and open courses. In
addition, industry based elective courses shall be offered for students as part of the curriculum. A
student shall have the choice of taking upto 20% of credit allotted to electives from such industry



base elective courses. Three open elective courses are offered in the final semester. The students
shall select these courses from the list of courses available from approved national agencies such as
SWAYAM, subjected to the approval of the department faculty council. The students are respon-
sible to pay the course fee, if any, attend these online courses, pass the exam and produce the cer-
tificate. The percentage of marks/credit will be given according to the marks obtained in the
above examination.

14. 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 teacher of the Department to each batch
of students, this teacher will be the Faculty Advisor for that batch of students throughout their
period of study. These Faculty Advisors shall advise the students and monitor the courses taken
by the students, check the attendance and progress of the students and counsel them periodical-
ly. If necessary, the Faculty Advisor may also discuss with or inform the parents about the
progress/performance of the students concerned.

15. Class Committee

A class committee consists of teachers of the class concerned, student representatives and a
chairperson who does not handle any subject for the class. It is like the ‘Quality Circle’ (more
commonly used in industries), with the overall goal of improving the teaching- learning
process. The functions of the class committee include:

a. Solving problems experienced by students in the classroom and in the laboratories in con-
sultation with Head of the Department.
Clarifying the regulations of the degree programme and the details of rules therein.

c. Informing the student representatives, the academic schedule including the dates of as-
sessments and the syllabus coverage for each assessment.

d. Informing the student representatives, the details of regulations regarding weightage used
for each assessment.

e. Analyzing the performance of the students of the class after each test and finding ways
and means of improving the performance of the students.

f. Identifying the students who are low achievers or weak in their subjects if any, and re-
questing the teachers concerned to provide some additional help or guidance or coaching
to such students.

The Head of the Department will constitutes the class committee. The class committee shall be
constituted within a week from the date of commencement of a semester. At least 4 student rep-
resentatives from the respective class (usually 2 boys and 2 girls) shall be included in the class
committee. The student representatives shall be nominated on the basis of their academic per-
formance since the first semester of the B Tech. programme. In the case of first and second se-
mesters, the rank obtained in the Common Admission Test (CAT) shall be the criterion for nom-
inating the student representatives. The Chairperson of the class committee may invite the Fac-
ulty Advisor(s) and the Head of the Department to the meeting of the class committee. The
Chairperson of the class committee is required to prepare the minutes of every meeting, submit
the same to the Head of the Department within two days of the meeting and arrange to circulate
the same among students concerned and teachers. If there are some points in the minutes requir-
ing action by the University, the same shall be brought to the attention of the Head of the De-



partment and the Registrar.

The first meeting of the class committee shall be held within fifteen days from the date of
commencement of the semester. The nature and weightage of internal assessments shall be de-
cided in the first meeting, within the framework of the regulations and the same shall be com-
municated to the students. Two or three subsequent meetings in a semester may be held at suit-
able intervals. During these meetings the student members representing the entire class, shall
meaningfully interact and express their opinions and suggestions of the class to improve the ef-
fectiveness of the teaching-learning process.

16. Discipline

Every student is required to observe discipline and decorous behaviour both inside and outside
the campus and refrain from any activity, which may tarnish the image of the University as per
the provisions of the Cochin University Students’ (Conduct and Disciplinary) Code - 2005. Any
act of indiscipline, misbehaviour including unfair practice in examinations will be referred to
the authorities of the University that will make a detailed enquiry on the matter and decide on
the course of action to be taken.

17. Amendment to Regulations

Notwithstanding all that has been stated above, the University has the right to modify any of
the above regulations from time to time.

18. Course Structure and Scheme of Evaluation.

The programme of instruction will consist of the following:

a) Basic Science Courses (BSC) comprising Mathematics, Physics, Chemistry etc;

b) Engineering Science Courses (ESC) introducing the student to the foundations of engi-
neering.

¢) Professional Core Courses (PCC) introducing the students to the foundations of In-
strumentation and Control engineering.

d) Elective Courses (EC) enabling the student to opt and undergo a set of courses of in-
terest to him/her;

e) Professional practice including project, seminar, and industrial training;

f) Humanities courses (HC) on soft skills; and

g) Mandatory Courses (MC) on Indian Constitution and Environmental Science, in addi-
tion to Induction training.

The B Tech. programme will have a curriculum and syllabus for the courses approved by
the Academic Council.

The B Tech. programme will follow the credit system.
The curriculum of the B Tech. programme has a total of 160 credits.
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SEMESTER 1
Course . Hours per week Cre Evaluation
Course Code and Title of the Course di
category L1 p | Y mnt| Ext | Total
BSC 20-211-0101 Calculus 3 1 0 3 50 50 100
BSC 20-211-0102 Engineering Physics 3 1 0 3 50 50 100
ESC 20-211-0103 Basic Electronics 3 1 0 3 50 50 100
ESC ,;20—2 11-0104 Electrical Engineering - 3 1 0 3 50 50 100
ESC 20-211-0105 Mechanical Engineering 3 1 0 3 50 50 100
HSC 20-211-0106 Soft Skill Development 1 1 0 1 100 100
HSC-L | 20-211-0107 Language Lab 0 0 1 1 50 50
ESC-L 20-211-0108Engineering Graphics 1 0 3 2 | 100 100
ESC-L . .
20-211-0109Electrical and Mechani-
ectrical and Mechani 0 0 3 ) 50 50
cal Workshop
MC Induction Training 0
MC Indian Constitution 0

Total Credits: 20.
Total marks: 800
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SEMESTER II
Course Hours per week Cre Evaluation
Course Code and Title of the Course .
category dit
L T P Int. Ext. | Total
BSC 20-211-0201 Linear Algebra and 3 1 0 3 50 50
Transforms 100
ESC 20-211-0202 Engineering Chemistry 3 1 0 3 50 50 100
ESC 20-211-0203 Analog Electronics 3 1 0 3 50 50 100
ESC 20-211-0204 Electrical Engineering I1 3 1 0 3 50 50 100
ESC 20-211-0205 Engineering Mechanics 3 1 0 3 50 50 100
BSC 20-211-0206 Materials Science 3 1 0 3 50 50 100
ESC-L 20-211-0207 Computer Programming 1 1 1 2 100 100
ESC-L 20-211-0208 Basic Electronics Lab 0 0 3 1 100 100
MC Environmental Science 0

Total Credits: 21.
Total marks: 800



12

SEMESTER III
) Hours per week Evaluation
Course Course Code and Title of the Cre
category Course dit
L T P Int. Ext. | Total

20-211-0301Complex Analysis

BSC and Partial differential Equations

3 1 0 3 50 50 100

ESC 20-211-0302Electrical measure- 3 | 0 3 50 50 100
ments and Instrumentation

ESC 20-211-0303 Digital electronics 3 1 0 3 50 50 100

20-211-0304 Linear Integrated

PCC 3 1 0 3 50 50 100

Circuits
PCC 20-211-0305 Transducers - 1 3 1 0 3 50 50 100
PCC 20-211-0306Principles of mea- 3 1 0 3 50 50 100
surements and Instrumentation
ESC-L 20-211-0307 Analog Electronics 0 0 3 1 100 100
Lab
ESC-L i(;i)Z 11-0308 Electrical Machines 0 0 3 1 100 100

Total Credits: 20
Total Marks: 800
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SEMESTER 1V
Course Course Code and Title of the Hours per week S(; Evaluation
category Course ¢
L T p | mt | Ext Total
BSC 20-211-0401 Numerical and Statistical 3 | 0 3 50 50 100
Methods
PCC 20-211-0402 Transducers - 11 3 1 0 3 50 50 100
PCC 20-211-0403 Control Engineering -I 3 1 0 3 50 50 100
PCC 20-211-0404 Power Electronics 3 1 0 3 50 50 100
20-211-0405 Pneumatics and Hy-
PCC ) 3 1 0 3 50 50 100
draulics
ESC 20-211-0406 Signals and Systems 3 1 0 3 50 50 100
PCC-L | 20-211-0407 Digital Electronics Lab | 0 | 0 3 1 100 100
PCC-L | 20-211-0408 Material science Lab 0 0 3 1 100 100

Total Credits: 20
Total Marks: 800
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SEMESTER V
Hours per week Evaluation
Course Course Code and Title of the Course C?e
category dit
L T P Int. | Ext. Total

PCC 20-211-0501 Control Engineering 11 3 1 0 3 50 50 100
PCC 20-211-0502 Digital Signal Process-

ing 3 1 0 3 50 50 100
PCC 20-211-0503.Microprocessors & mi-

cro controllers 3 1 0 3 30 50 100
PCC 20-211-0504 Analytical Instruments 3 1 0 3 50 50 100
HSC 20-211-0505 Engineering Manage-

ment 3 1 0 3 50 50 100
PCL-L 20-211-0506 Control Systems Lab 3 1 0 3 100 100
PCC-L 29—21 1-0507 Traqsducers and Indus- 0 0 3 | 100 100

trial Instrumentation Lab
PEC 20-211-05** Elective - 1 0 0 3 1 50 50 100

Total Credits: 20
Total Marks: 800
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SEMESTER VI
C Hours per week C Evaluation
ourse Course Code and Title of the Course e
category dit
L T P Int. Ext | Total

PCC 20-211-0601 Vacuum and cryogenic

Instrumentation 3 1 0 3 50 50 100
PCC 20-211-0602. Embedded Systems 3 1 0 3 50 50 100
PCC 20-211-0603 Process Control 3 1 0 3 50 50 100
PCC 20-211-0604 Optoelectronic Instru-

mentation 3 1 0 3 50 50 100

PCL-L 20-211-0605 Microprocessor and

microcontroller Lab 0 0 3 1 50 50 100

PCL-L 20-211-0606 Virtual Instrumentation 0 0 3 ) 50 50 100
Lab.
20-211-0607 Seminar 1 0 0 1 50 50
PEC 20-211-06** Elective - 11 3 1 0 3 100 100
PEC 20-211-06** Industry Elective

2 1 0 2 100 100

Total Credits: 20
Total marks: 850
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SEMESTER VII
Course Course Code and Title of the Hours per week Cre Evaluation
category Course dit
L T P Int. | Ext. | Total

PCC 20-211-0701 Biomedical Instru-

mentation 3 1 0 3 50 50 | 100
PCC 20-211-0702 Advanced Process

control 3 1 0 3 50 50 | 100
PCC 20-211-0703 Power plant & Indus-

trial Instrumentation 3 1 0 3 50 50 | 100
PCC 20-211-0704 Communication Sys-

tems and Telemetry 3 1 0 3 S0 50 | 100
PCC 20-211-0705 Robotics and au-

tomation 3 1 0 3 50 50 | 100
PCC-L 20-211-0706 Process Control Lab 0 0 3 1 100 0 100
PCC-L 20-211-0707 Digital Signal Pro-

cessing Lab 0 0 3 1 100 0 100

20-211-0708 Mini project

0 0 0 1 50 0 50

PEC 20-211-07** Elective - 111 3 1 0 3 50 50 | 100

Total Credits: 21
Total marks: 850
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SEMESTER VIII
Hours per week Evaluation
Course Course Code and Title of the Course Cyed
category 1t To-
L T P Int. | Ext.

tal
20-211-0801Project Work - - - 10 |300 - 300
20-211-0802 Viva-voce - - - 2 100 - 100
OEC 20-211-08** Open Course 1 - - - 2 - - 100
OEC 20-211-08** Open Course 2 - - - 2 - - 100
OEC 20-211-08** Open Course 3 - - - 2 - - 100

Program total:
Credits: 160
Marks: 6400

Total Credits: 18

Total Marks: 700




Syllabus for I and Il Semester BTech Degree Programme in Instrumentation
Technology offered by Department of Instrumentation under Faculty of Technology,
Cochin University of Science and Technology.

(With effect from 2020-21 onwards)

20-211-0101 CALCULUS

Pre-requisites: Nil
Total hours: 64

Course Outcomes:
After completion of this course the student will be able to:
CO1: Recall the methods of differentiation and integration.
CO2: Solve ordinary differential equations and linear differential equations of higher
orders with constant coefficient and apply them in engineering problems
COa3: Estimate the maxima and minima of multi variable functions.
CO4: Evaluate area as double integrals and volume as triple integrals in engineering
applications.
CO5: Illustrate the application and physical meaning of gradient, divergence and curl.

Module I (16 hours, End semester marks 25%)

Ordinary differential equations:

First order differential equations - exact differential equations, Bernoulli’s equations--
Methods of solution and Simple applications.

Linear differential equations of higher orders with constant co-efficient-Methods of solution
of these equations. Cauchy’s linear differential equations. Simultaneous linear differential
equations- Simple applications of linear differential equations in engineering problems —
Electrical Circuits, Mechanical Systems.

Module 11 (16 hours, End semester marks 25%)

Partial differentiation: Partial differentiation-Concept of partial derivative - Chain rule-
Total derivative- Euler’s theorem for homogeneous functions, Differentials and their
applications in errors and approximations, Jacobians - Maxima minima of functions of two
variables (Proof of the result not required)-Simple applications.

Co-ordinate systems: Rectangular co-ordinates-Polar co-ordinates-In plane and in Space-
Cylindrical polar co-ordinates-Spherical polar co-ordinates.

Module 111 (16 hours, End semester marks 25%)
Integral calculus:
Application of definite integrals: Area, Volume, Arc length, Surface area.
Multiple integral: Evaluation of double integrals-Change of order of integration. Evaluation
of triple integrals-Change of Variables in integrals.
Applications of multiple integrals. Plane Area, Surface area &Volumes of solids



Module 1V (16 hours, End semester marks 25%)

Vector calculus:

Scalar and vector point functions, gradient and directional derivative of a scalar point
function, divergence and curl of vector point functions, their physical meaning. Evaluation of
line integral, surface integral, and volume integrals, Gauss’s divergence theorem, Stoke’s
theorem (No proofs), conservative force fields, scalar potential.

References:

1. Sastry, S.S. Engineering mathematics: Voll. (Fourth edition). PHI Learning, New
Delhi. (2008).

2. Erwin Kreyzig. Advanced engineering mathematics (Tenth edition). John Wiley& Sons,
Hoboken, NJ. (2011)

3. Veerarajan, T. Engineering mathematics. (third edition). Tata McGraw Hill Publishers,
New delhi. (2011)

4. Grewal,B.S. Higher Engineering Mathematics. (Forty Third Edition). Khanna
Publishers, New Delhi. (2013).

5. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0102 ENGINEERING PHYSICS

Pre-requisites: Nil
Total hours: 64

Course Outcomes:

After completion of the course, students will be
able to CO1: Explain wave phenomena

CO2: interpret optical phenomena involving interference and diffraction.

CO3: Explain the basic principles of optical instruments.

CO3: Summarise polarisation of light and its applications.

CO4: Understand atomic phenomena and the solid state based on the principles of quantum
and statistical theories.

CO5: Explain the fundamentals of sound and the factors that. affect the acoustics of
buildings CO6:Explain the production and applications of ultrasound.

Module I (16 hours, End semester marks 25%)

Waves: One dimensional wave - differential equation and solution. Three dimensional waves -
differential equation and solution (no derivation) - transverse vibrations of a stretched string.
Interference of light: Analytical treatment of interference- coherent sources -derivation of
expression for fringe width in in double slit experiment - white light fringes - fringe shift with
thin transparent plate - interference on thin films - Newton’s rings - air wedge - planeness of
surfaces - anti reflection coatings.

Module 11 (16 hours, End semester marks 25%)

Diffraction of light: - Fresnel and Fraunhofer diffraction - zone plates - plane diffraction grating
- measurement of wave length - dispersive power of grating - resolving power —
Raleigh’s criterion - resolving power of telescope and grating.

Polarization of light: polarization by reflection - refraction - Brenster’s law - double refraction -
negative and positive crystals - Nicol prism - quarter and half wave plates - production and
detection of circularly and elliptically polarized lights - -rotatory polarization - half shade
polarimeter - applications of polarized light.

Module 111 (16 hours, End semester marks 25%)

Quantum Mechanics: wave particle duality - de Broglie’s concept of matter waves - Davison &
Germer experiment - uncertainty principle - postulates of quantum mechanics- formulation of
time independent and time dependent Schrodinger equation - energy and momentum operators -
Eigen wvalues and functions - one dimensional infinite square well potential -
tunnelling(qualitative ideas).

Statistical mechanics: macrostates and microstates - phase space - basic postulates of Maxwell-

Boltzman, Bose-Einstein and Fermi-Dirac statistics and their distribution functions (no
derivation) -Fermi level and its significance.



Module 1V (16 hours, End semester marks 25%0)

Acoustics: Intensity of sound - loudness - absorption coefficient - reverberation - significance of
reverberation time - Sabine’s formula (no derivation) - acoustics of buildings.

Ultrasonics: production of ultrasonic waves - magnetostriction and piezoelectric oscillators -
detection of ultrasonics - thermal and piezoelectric methods - applications of ultrasonics - NDT
and medical applications.

References

Aruldas, G., Engineering Physics, PHI Ltd.
Beiser, A., Cocepts of ModernPhysics, McGraw Hill India Ltd.
Bhattacharya and Tandon, Engineering Physics, Oxford India.
Raghuvanshi, G. S., Prentice Hall of India.
Brijlal and Subramanyam, A Text Book of Optics, S. Chand & Co.
Philip J., A Text Book of Engineering Physics, Educational Publishers.
Vasudeva A. S., A Text Book of Engineering Physics, S. Chand& Co.
Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).
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20-211-0103 BASIC ELECTRONICS

Pre-requisites: Nil
Total hours: 64

Course Outcomes:
After completion of the course, students will be able to
CO1: understand the basic principle of operation of semiconductor junctions
CO2: understand the working of diodes and bipolar junction transistor
COa3: analyze a bipolar junction transistor using its mathematical model
CO3: understand the principles of transistor biasing
CO4: understand different types of field effect transistors, its basic working principles and
some basic field effect transistors circuits.

Module I (16 hours, End semester marks 25%)

P-N junction diode: Semiconductors — band structure of semiconductors — intrinsic and
extrinsic semiconductors — doping. Law of mass action — P-N junction — V-1 characteristics —
Zener diode, LEDs, photodiodes and solar cells.

Bipolar Junction Transistor: Construction and principle of operation — current components,
BJT as an amplifier, CE, CB and CC configurations, BJT characteristics.

Module 11 (16 hours, End semester marks 25%)

Two port networks — transistor hybrid model — conversion formulas — transistor amplifier
analysis using h parameters — emitter follower — comparison of configurations — Millers theorem
and its dual

— cascading — simplified CE, CC configurations — CE amplifier with emitter resistance — high
input resistance transistor circuits.

Module 111 (16 hours, End semester marks 25%)

Transistor Biasing: Operating point — fixed-bias and self-bias — bias stabilization — bias
compensation — thermal runaway — thermal stability.

Module 1V (16 hours, End semester marks 25%0)

Field effect transistors: The junction field effect transistor, pinch-off voltage, JFET V-I
characteristics, FET small signal model, MOSFET, depletion MOSFET, MOSFET gate
protection and CMOS. Low frequency common source and common drain amplifiers. Biasing
the FET, FET as an voltage variable resister (VVR), the common-source amplifier at high
frequencies and the common drain amplifier at high frequencies.

References
1. Jacob Millman and Arvin Grabel — Microelectronics — McGraw Hill.

2. Jacob Millman and Christos C. Halkias — Integrated Electronics — Tata McGraw Hill.



3. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0104 ELECTRICAL ENGINEERING I

Pre-requisites: Nil
Total hours: 64

Course Outcomes:
After completion of the course, students will be able to
CO1: Explain varies laws in electric and magnetic
fields CO2: Solve problem in electrostatics and
magnetic circuits CO3: Explain varies laws in
electromagnetic induction
CO3: Understand fundamentals of ac voltage generation and definition of varies terms
CO4: Define and apply various theorems for solving voltage and currents in DC circuits
CO5: Analyze AC series and parallel circuits
CO6: Analyze DC transients in R-L and R-C circuits.
CO7: Acquire basic knowledge about three-phase power system

Module I (16 hours, End semester marks 25%)

Electrostatics: Electric charge, Coulomb’s law of electrostatics, Electric field, Electric potential,
capacitor and capacitance.

Electromagnetism: Magnetic field, Biot-Savart law, Magnetic field of an infinite linear
conductor, field strength due to circular loop, field strength inside a solenoid, force on current
carrying conductor in a magnetic field, hysteresis.

Magnetic Circuits: Magnetomotive force, magnetic field strength, reluctance, laws of magnetic
circuits, ampere-turns of magnetic circuit.

Module 11 (16 hours, End semester marks 25%)

Electromagnetic induction: Relation between magnetism and electricity, Faraday’s laws of
electromagnetic induction, direction and induced emf, magnitude of induced emf in a coil,
dynamically induced emf, statically induced emf.

Fundamentals of AC: generation of alternating current and Voltage, emf equation, phase and
phase difference, rms value, average value form factor, peak factor and vector diagram.

Module 111 (16 hours, End semester marks 25%)

DC circuit theory: Kirchoff’s laws, source transformation, superposition theorem, Thevenin’s
theorem, Norton’s theorem, reciprocity theorem, substitution theorem and maximum power
transfer theorems

Single-phase series ac circuits: Purely resistive, capacitive and inductive ac circuits. R-L, R-C
and R-L-C series ac circuits. Resonance, Q-actor, power and power factor in ac series circuits.
Single-phase parallel ac circuits: R-L, R-C, L-C, L-R-C parallel ac circuits, parallel resonance,
Q factor and power factor improvement.

DC transients in R-L and R-C circuits: rise and fall of current, time constant and energy stored
in R-L and R-C circuits.



Module 1V (16 hours, End semester marks 25%0)

Three phase system: generation of three phase voltage, star connection and delta connection,
star to delta and delta to star conversion, power in 3 phase system, and measurement of 3 phase
power in balanced and unbalanced systems.

Symmetrical components: Positive sequence components, negative sequence components and
zZero sequence components.

References
1. V.N. Mittle, “Basic Electrical Engineering”, Tata McGraw-Hill.
B.L. Thevaja, “A textbook of Electrical Technology Vol. I, S. Chand & Company Ltd.

D. Roy Choudhury, “Networks and systems”, New age International Publishers.

John Bird, “Electrical Circuit Theory and Technology”, Routledge
Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).
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20-211-0105 MECHANICAL ENGINEERING

Prerequisites: Nil
Total Hours: 64

Course Outcomes:
After completion of this course, a student will be able to:

COL1. Understand basics of thermodynamics and working of steam turbines.

CO2. Understand basics of internal combustion engines, refrigeration and air conditioning.

CO03. Gain knowledge on the working of hydraulic turbines and centrifugal pumps.

CO4. Identify manufacturing methods encountered in engineering practice and understand
mechanism of power transmission.

Module I (16 hours, End semester marks 25%)

Thermodynamics: Thermodynamics systems — open, closed and isolated systems,
equilibrium state of a system, property and state, process, cycle, Zeroth law of
thermodynamics — concept of temperature, temperature scales. First law — internal energy,
enthalpy, work and heat, different processes (isobaric, isochoric, isothermal, adiabatic and
polytropic processes). Second law — Kelvin-plank and Claussius statements and their
equivalennce, Carnot Cycle (Elementary problems only). Thermodynamic properties of
Steam, Stea generator. Different types of boilers, boiler mountings and accessories. Formation
of steam at constant pressure, working of steam turbines, compounding of turbines.

Module 11 (16 hours, End semester marks 25%)

Internal Combustion Engines: Air standard cycles — Otto and Diesel cycles, working of two
stroke and four stroke Petrol and Diesel engines, carburetted and MPFI engines, fuel pump,
fuel injector, ignition system, coolig system, lubricating system.

Refrigeration & Air-conditioning: Introduction to refrigeration and air-conditioning, rating of
refrigeration machines, coefficient of performace, simple refrigeration vapour compression cycle
(Elementary problems only), summer and winter air conditioning.

Module 111 (16 hours, End semester marks 25%b)

Air compressors: Reciprocating air compressors — Mechanical details — Shaft work — Multi-

stage air compressors with intercooling — Introduction to condenssors and cooling towers.
Power plants: Hydro-electric power plants, thermal power plants, nuclear power plants, diesel
power plants, wind mills, solar energy (working principles using schematic representations only)



Module 1V (16 hours, End semester marks 25%0)

Introduction to Manufacturing Systems: Welding - different types of welding, resistance
welding, arc welding, gas welding, brazing and soldering, different welding defects. Casting -
different casting processes, sand casting, casting defects, rolling - hot rolling and cold rolling,
two high, three high, cluster rolling mills, wire drawing, forging, extrusion, heat treatment of
steel, elementary ideas of annealing, hardening, normalizing, surface hardening.

Power Transmission Methods and Devices: Introduction to Power transmission, Belt, Rope,
Chain and Gear Drive. Length of belt open and crossed. Ratio of belt tensions (Elementary prob-
lems only). Different types of gears (Elementary ideas only). Types and functioning of clutches.

References:

1. Nag, P.K. Engineering thermodynamics. (Fifth edition). McGraw Hill Education (India)
Pvt. Ltd., New Delhi. (2003)

2. Gill, J.H. Smith Jr. annd Ziurys, E.J. Fundamentals of internal combustion engines,
Oxford & IBH, New Delhi. (1959)

3. Stoecker, W.F. Refrigeratin and air conditioning. Tata McGraw Hill, New Delhi. (1980)

4. JagadishLal. Hydraulic machines. Metropolitan Book Co., New Delhi. (1994)

5. Raghavan, V. Material Science and Engineering, Prentice Hall of India, New Delhi.
(2004)

6. Rajendar Singh. Introduction to basic manufacturing processes and workshop
technology, New Age International, New Delhi. (2006)

7. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online

(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0106 SOFT SKILLS DEVELOPMENT

Pre-requisites: Nil
Total hours: 32

Course Outcomes:
On completion of this course the student will be able to:
CO1: Speak English at the formal and informal levels and use it for daily conversation,
presentation, group discussion and debate.
CO2: Read, comprehend and answer questions based on literary, scientific and
technological texts

CO3: Develop self-motivation, raised aspiration, belief in one’s own abilities and
commitment to achieving one’s goal
CO4: Demonstrate emotional maturity and emotional health.

Module |

Role and importance of verbal communication, Everyday active vocabulary, Common words
used in transitions, enhancing vocabulary, affixes and changes in pronunciation and
grammatical functions, words often confused in pronunciation and usage. Passage
comprehension- skimming, scanning techniques, note making, note taking and summarizing.
Deciphering meaning from contexts. Two types of meaning- literal and contextual.
Constructive criticism of speeches and explanations.

Module 11

Fundamental grammar, Simple structures, passivizing the active sentences, reported speech,
the judicious use of tenses and moods of verbs, forming questions and conversion from
guestions to statements and vice versa, forming open —ended and close- ended questions.
Words and style used for formal and informal communication. Practice converting informal
language to formal, the diction and the style of writing. Dealing with the nuances of ambiguous
constructions in language. Learning authoritative writing skills, polite writing and good
netiquette. Writing for internships and scholarships.

Module 111

Kinesics, Proxemics, Haptics, and other areas of non-verbal communication, fighting
communication barriers, positive grooming and activities on the same.

Different types of interviews, and presentation - oral, poster, ppt. Organizing ideas for group
discussions, the difference between GD and debates.

Effective listening and seeking to understand others’ perspectives. Non-violent negotiation
and persuasion, communicating across age groups, cultures or identity groups.

Higher order thinking and evaluation, information-seeking, research, and independent
learning, synthesis, creativity, problem analysis and problem solving. Decision making, Self-
reflection and learning from experience.



Module IV

Developing positive self: Understanding oneself, a realistic awareness of oneself and one’s
abilities, strengths and potential, Self-esteem, Self-efficacy, steps for improvement.
Intra-personal skills — Self-control, emotional regulation and self-discipline, conscientiousness,
dutifulness, reliability, truthfulness, honesty and trustworthiness. Goal orientation and
initiative. Time management — prioritising work.

Interpersonal skills — cross cultural competence and valuing diversity of perspectives,
respecting and expressing concern for others. Empathy and ability to notice the effect of one’s
actions on others, tolerance for disagreement, conflict management and resolution.

Civic engagement and social responsibility — Global and local awareness (issues, challenges,
priorities). Vision, ability to imagine something new or improved. Social responsibility and
willingness to take constructive action.

References:

1. Duck, Steve and David T. Macmahan. Communication in Everyday Life. 3rd Ed.
Sage, (2017).

2. Gamble, Kawl Teri and Michael W. Gamble. The Public Speaking Playbook.
Sage, (2015).

3. Raman, Meenakshi and Sangeetha Sharma. Technical Communication: Principles
and Practice, Oxford University Press, (2015).

4. Coleman, D. Emotional intelligence: Why it can matter more than 1Q, Bantam Books,
New York (2006).

5. Devadas Menon. Stop sleep walking through life, Yogi Impressions Books Pvt.
Ltd, Mumbai (2012).

6. Barun K Mitra. Personality Development and Softskills, Oxford University Press
(2012).

ASSESSMENT

1. “Soft Skills Development’ is a practical and activity oriented course which has continuous
assessment for 50 marks based on class room interaction, activities, and assignments. The
activities may include *Just a Minute’ (JAM) sessions, group discussion, role play, debate,
and extempore speech.

The Marks for the different components shall be as follows:

Class room interaction — 10 marks
Activities — 30 marks

Assignments (mainly from Modules I and I1) — 10 marks

2. Semester End Examination is not envisaged.

3. A student should secure a minimum of 50% marks in continuous assessment for a pass
in the course.



20-211-0107 LANGUAGE LAB

Pre-requisites: Nil
Total hours: 32

Course Outcomes:
On completion of this course the student will be able to:
CO1.: Test pronunciation skills through stress on word accent, intonation, and rhythm.

CO2: Use English language effectively for writing business letters, resume, minutes of
meeting and reports.
CO3: Use English language effectively to face interviews, group discussions, and

public speaking.

Following course content is prescribed for the Language Laboratory sessions:

Introduction to the Sounds of English- Vowels, Diphthongs & Consonants.
Introduction to Stress and Intonation.
Preparing business letters

Preparing a resume

Conducting a meeting and writing the minutes
Writing a report

Situational Dialogues / Role Play.

Oral Presentations- Prepared and Extempore.
‘Just A Minute” Sessions (JAM).

10 Describing Objects / Situations / People.

11. Debate

12. Group discussion
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20-211-0108 ENGINEERING GRAPHICS

Prerequisites: Nil
Total Hours: 64

Course Outcomes: On completion of this course, a student will be able to:

COL. Prepare drawings as per BIS code, draw orthographic projection of straight lines.

CO2. Draw orthographic projections of solids, section of solids and understand development
of surface of different geometric shapes.

CO3. Understand and draw, curves of intersection of solids and perspective drawings of
objects. Construct isometric scale and isometric projections.

CO4.To understand and draw, multi-view projections of solids, produce machine drawings of
machine components.

Module I (16 hours, End semester marks 25%)

Introduction to Engineering Graphics: Need for engineering drawing. Drawing instruments
BIS code of practice for general engineering drawing.

Orthographic projection of points and lines: Projection of points in different quadrants,
projection of straight lines inclined to one of the reference planes, straight lines inclined to both
the planes; true length and inclination of lines with reference planes; traces of lines.

Module 11 (16 hours, End semester marks 25%)

Projection of solids: Solids in simple position. Sections of simple solids in simple vertical
positions with section plane inclined to one of the reference planes - true shapes of section -
developments of surfaces of these solids.

Module 111 (16 hours, End semester marks 25%b)

Intersection of surfaces: Intersection of prism in prism and cylinder in cylinder - axis bisecting
at right angles only.

Perspective projections: Perspective projections of simple solids.

Isometric projections: Isometric projections and views of plane figures simple and truncated
simple solids in simple position including sphere and hemisphere and their combinations.



Module 1V (16 hours, End semester marks 25%)

Multi-view projection: Conversion of isometric view of objects to orthographic

views.

Introduction to machine drawing: BIS conventions - screw threads - nuts and bolts - locknuts -
riveted joints.

Bearings: Simple, bush and thrust bearings. Shaft couplings muff, flanged and flexible
couplings.

References:
1. N.D. Bhatt - Engineering Drawing - Charotar Publishing House
P.I. Varghese and K.C. John - Engineering Graphics - Jovast Publishers
N.D. Bhat and V.M. Panchal - Machine Drawing Charotar Publishing House

2

3

4. P.l. Varghese and K.C. John - Machine Drawing - VIP Publishers

5. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0109 ELECTRICAL AND MECHANICAL WORKSHOP

Pre-requisites: Nil
Total hours: 48

Course Outcomes:
After completion of the course, students will be able to
CO1: understand the the safety precaution to be taken in a mechanical workshop
CO2: understand different tools and equipment used in a mechanical workshop
CO3: acquire skills for the preparation of different fitting and welding models
CO3: understand different operatin of different maching tools used in a mechanical
workshops
CO4: understand the the safety precaution to be taken while dealing with electric circuits
CO5: understand and analyse different types of wiring circuits, both domestic and industrial.

List of Exercises/ Experiments for Mechanical Engineering Workshop
(24 hours, End semester marks 50%b)

Safety rules: Understand the safety rules in mechanical engineering workshops

General: Study of mechanical tools such as screwdrivers, spanners, Allen keys, cutting pliers
etc.

Sheet metal works: Make cylindrical, conical and prismatic shaped jobs from sheet metals
Welding: Make joints using electric arc welding — butt joint, corner joint, T-joint and lap joint.
Fitting: Exercise on one simple fitting job involving practice of chipping, filing, drilling,
tapping, cutting etc.

Machines: Demonstartion and application of drilling machine, grinding machine, shaping
machine, milling machine and lathe.

List of Exercises/ Experiments for Electrical Workshop
(24 hours, End semester marks 50%b)

Safety rules: Understand the safety rules in electrical engineering labs
Component identification: ldentify different electric wiring components such as different types
of wires/cables, fuses and fuse carriers, MCB, ELCB, MCCB and their uses.

Wiring exercises:
1. Simple light controlling circuit, PVC conduit wiring
2. Light control circuit using two-way switch
3. Godown wiring, PVC conduit wiring
4. Wiring of power distribution arrangement using single phase MCB distribution board
with ELCB, main switch and energy meter



5. Measurement of voltage, current and power in single-phase circuit using voltmeter,
ammeter and Wattmeter. Calculation of power factor of the circuit.

Reference

1. Lab manual provided by the concerned faculty in charge.
2. Virtual labs (http://www.vlab.co.in/)




20-211-0201 LINEAR ALGEBRA AND TRANSFORM TECHNIQUES

Pre-requisites: Nil
Total hours: 64

Course Outcomes:
On completion of this course the student will be able to:
CO1: Solve linear system of equations and to determine Eigen values and vectors of a
matrix.
CO2: Understand the concept of vector space and sub space.
CO3: Determine Fourier series expansion of functions and transform.
CO4: Solve linear differential equation and integral equation using Laplace transform.

Module I (16 hours, End semester marks 25%)

Linear Algebra 1: Rank of a matrix, solution of linear system of equations- existence,
uniqueness, general form-Eigen values and Eigen vectors- properties of Eigen values -
Diagonalization of a matrix- Cayley Hamilton theorem (without proof) Verification-
Finding inverse and power of a matrix using it-Quadratic form-orthogonal reduction of
quadratic form to Canonical form.

Module 11 (16 hours, End semester marks 25%)

Linear Algebra 2: Vector space-subspace-Linear dependence and independence-Spanning
of a subspace- Basis and Dimension. Inner product- Inner product spaces - Orthogonal and
Orthonormal basis —Gram- Schmidt Orthogonalization process. Linear Transformation.

Module 111 (16 hours, End semester marks 25%o)

Fourier Analysis: Periodic function, Fourier series, Functions of arbitrary period, Even and
odd functions, Half Range Expansion, Harmonic analysis, Complex Fourier Series, Fourier
Integrals, Fourier Cosine and Sine Transform, Fourier Transform.

Module 1V (16 hours, End semester marks 25%)

Laplace Transforms: Gamma functions and Beta function-Definition and properties,
Laplace transforms. Inverse Laplace Transform, Shifting theorem, Transform of Derivative
and Integrals, Solution of differential equation and integral equation using Laplace
transform, Convolution, Unit step function, Second Shifting theorem, Laplace transform of
periodic function.

References:
1. Erwin Kreyzig, Advanced Engineering Mathematics, 10th Edition, Wiley, 2011.
2. Grewal, B. S., Higher Engineering Mathematics, 43" Edition, Khanna Publishers,
2013.
3. Hsiung, C.Y. and Mao, G.Y .- Linear Algebra, World Scientfic.
Hoffman, K. and Kunze, R., Linear Algebra, Prentice Hall of India, New Delhi 1971
5. Venkataraman, M. K., Linear Algebra, The National Co., 1999.
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6. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0202 ENGINEERING CHEMISTRY

Pre-requisites: Nil
Total hours: 64

Course Outcomes:
On completion of this course the student will be able to:
CO1: Bring adaptability to new developments in Engineering Chemistry and to acquire
the skills required to become a perfect engineer.
CO2: Acquire knowledge of engineering materials and about fuels and batteries.
CO3: Understand the importance of organic and inorganic materials in industrial usage
and significance of corrosion control to protect the structures
CO4: Understand the use of fundamental principles to make predictions about the general
properties of materials.
CO5: Impart a scientific approach and to familiarise the applications of chemistry in the
field of technology
CO6: Develop abilities and skills that are relevant to the study and practice of chemistry
and to choose appropriate materials for various engineering purposes.
CO7: develop an ability to design and construct engineering products like cells,
batteries, composites and antistatic materials.

Module I (13 hours, End semester marks 25%)

Atomic orbitals — Radial probability distribution function of Hydrogen atom — Quantum
numbers, aufban principle for many electron atoms — LCACO method for diatomic like N2,
CO etc. — Basic ideas — Hybridisation and molecular shape. Conjugated systems.

Module 11 (17 hours, End semester marks 25%)

Electrochemistry — Galvanic cells — EMF measurement, classification of electrodes —
Nernst” equation — Electrode potential cell reaction relation between cell potential and
thermodynamic quantities, Ni Cd cell, Hydrogen — Oxygen fuel cell, electro-chemical
corrosion.

Corrosion — Theories of corrosion — Factors influencing corrosion — Corrosion Control —
Cathode protection — Protective coatings — Metallic coatings — Hot dipping — electroplating,
metal spraying, cladding, Non-metallic coatings — properties and functions of ingredients
used in paints, varnishes, Enamels and Lacquers — special paints.

Module 111 (15 hours, End semester marks 25%b)

Organic chemistry — Nucleophilic aliphatic substitution — Elimination reactions of alkyl
halides, nuclephiles - leaving groups: SN2 reaction mechanism, Kkinetics and
stereochemistry, reactivity and steric hindrance, SN, reactions, Mechanism and Kinetics,
concept of aromaticity. Hackel’s (4n + 2) rule.



Module 1V (15 hours, End semester marks 25%)

Fuels — classification — Calorific value determination of solids, liquids and Gaseous fuels —
solid fuels, wood, peut, lignite, coal and coke proximate analysis of coal — liquid fuels —
petroleum and its refining — fractions and their uses — cracking and reforming — petrol knock
and octane number — Diesel knock and octane number — Synthetic petrol — Gaseous fuels —
Natural cases — Acetylene Combustion calculation — Lubrication — Classification and
properties of lubricants — Production of lubricating oils — Synthetic lubricants.

References

1. Castallan — Physical chemistry — Addison Wesley.

2. Galsitone and Leivis — Elementary Physical Chemistry.

3. Cotton and G. Wilkinson — Advanced inorganic chemistry.

4. G.S. Munku — Theoretical principles of inorganic chemistry.

5. Hendrickson, Cram and Hammond — Organic Chemistry — McGraw Hill.

6. Morrison and Boyd — Organic chemistry — Prentice Hall India.

7. J.C. Kuriakose and Rajaram — Chemistry in Engineering & Technology, Vol.ll

8. P.C.Jain and Monika — Engineering Chemistry

9. L. Munree — Chemsistry of Engineering Materials.

10. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0203 ANALOG ELECTRONICS

Pre-requisites: 20-211-0103 Basic Electronics
Total hours: 64

Course Outcomes:

After completion of the course, students will be able to
CO1: Understand the working of diodes in circuits and rectifiers
CO2: Analyse the working of transistor amplifier at high frequencies.
CO3: Explain the concept of feedback and working of oscillators.
CO3:Understand the operation of power amplifier circuits and its classification.
CO4:Familiarise various aspects of amplifier design like noise, shielding, grounding etc
COb5:Understand linear wave shaping , switching and related circuits.

Module I (16 hours, End semester marks 25%)

Diode circuits: Diode as a circuit element - piece wise linear model - clipping and clamping
circuits - voltage multiplier - rectifiers - voltage equations - simple zener regulator - regulated
power supplies - series voltage regulator.

Module 11 (16 hours, End semester marks 25%)

Transistor at high frequencies: Hybrid-pi CE transistor model - CE short circuit current gain -
single stage CE transistor amplifier response - gain-bandwidth product - emitter follower at high
frequencies.

Feedback amplifiers: concept of feedback - positive and negative feedback - effect of feedback
on amplifier - expressions and derivations - voltage, current, series and shunt feedback - typical
circuits.

Oscillators: Barkhausen criteria - RC phase shift oscillator - principle analysis and design -
principle of operation of Hartley, Colpitt’s and crystal oscillator.

Module 111 (16 hours, End semester marks 25%b)

Power amplifiers:- Classification of power amplifiers - Class A, Class B, Class AB and Class C
- push-pull power amplifier. - transformer less class AB - complimentary symmetry
power amplifier- harmonic distortion.

Amplifer noise: Thermal noise - shot noise - interference - shielding and grounding.

Module 1V (16 hours, End semester marks 25%)

Linear wave shaping: High pass and low pass circuits - analysis - output for step, pulse, square
wave and ramp inputs - transistor as a switch - application - logic inverter - MOSFET analog
switch - sweep circuits using BJT -Miller and bootstrap sweep circuit - UJT- characteristics -
relaxation oscillator - multivibrators - bistable multivibrators - triggering circuit - commutating
capacitors - monostable and astable multivibrators



References

1. Jacob Milman and Christos C. Halkias, Integrated Electronics: Analog and Digital
Circuits and Systems, Tata McGraw-Hill Publishing Co. Ltd.

2. Pulse and DigitalSwitching Circuits, J. B. Gupta, S. K. Kataria&Sons.

Microelectronic Circuits and Devices, Mark A. Horenstein, PHI Learning

Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online

(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).
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20-211-0204 ELECTRICAL ENGINEERING 11

Pre-requisites: 20-211-0104 Electrical Engineering — |
Total hours: 64

Course Outcomes:
After completion of the course, students will be able to
CO1: understand the detailed working principle of transformers, its testing methods and
applications
CO2: understand the detailed working principle of rotating DC machines, its basic
characteristics and applications
CO3: understand the detailed working principle of alternators, including the starting methods
CO3: understand the detailed working principle of different types of induction motors and its
performance analysis
CO4: Understand the basic working principle of stepper motor and hysteresis motor
CO5: Understand the basic methods of electric power generation, its distribution and
protection circuits.

Module I (16 hours, End semester marks 25%)

Transformer: Working principles of ideal transformer — constructional features — emf equation
— vector diagram — equivalent circuit — impedance transformation — transformer losses — flux
leakage — efficiency — open circuit and short circuit tests — auto transformer — working principle
and saving of copper — Basic idea of current transformer and potential transformer.

Module 11 (16 hours, End semester marks 25%)

Rotating DC Machines: Types of rotating D.C. machines, emf generated in the armature,
Torque in DC machine, method of excitation, mmf and flux density wave forms in D.C.
machines, commutation process, compensating windings, magnetisation curve. Effect of
armature mmf on DC machine calculations. Operating characteristics of DC generators and
motors. DC motor starting, speed control of DC machines and DC machine applications.

Module 111 (16 hours, End semester marks 25%b)

Alternator: rotating field, speed and frequency — effect of distribution of winding — emf
equation — losses and efficiency regulation — emf and mmf methods. Synchronous motor —
torque equation — starting methods — effect of over/under excitation.

Induction motor: Three phase induction motor — constructional features — principle of operation
— Vector Diagram and equivalent circuits — performance calculation using circle diagram —
starting and speed control of squirrel cage and wound rotor induction motor.



Principle of operation of single-phase induction motor, stepper motor, universal motor and
Hysteresis motor

Module 1V (16 hours, End semester marks 25%0)

Generation and distribution of electric power: Introduction to hydroelectric, thermal, nuclear,
diesel and gas power stations. Elements of transmission and distribution of electric power —
Practical working voltages — underground systems and overhead systems — Typical power
scheme — Different systems of transmission and circuits — Different types of line insulators used.
Switchgear and protection: Requirement of circuit breaker, basic principle of operation of
circuit breakers and types of circuit breakers.

References

1. P.S. Bimbhara — Electrical Machinery — Khanna Publishers

2. S.L. Uppal - Electrical Power — Khanna Publishers.
3. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0205 ENGINEERING MECHANICS

Prerequisites: Nil
Total Hours:64

Course Outcomes:
On completion of this course, a student will be able to:

CO1. Understand the principles of mechanics (statics and dynamics), the concept of free body
diagrams and resolution of forces.

CO2. Stress and strain concept on bodies and its physical applications.

CO3. Analyse given engineering or physical applications and calculate the required
parameters like forces, moments, various motion parameters like, displacement,
velocity, acceleration etc.

CO4. Ascertain the physical and mathematical meaning of quantities, like centroid, moment
of inertia and their applications in engineering and locate centroid and calcutate the
moment of inertia or second moment of area of typical sections used in engineering.

Module I (16 hours, End semester marks 25%)

Introduction to Mechanics: Definition and classification of mechanics - rigid body (statics and
dynamics)

and deformable body mechanics.

Forces and Force systems: Force and its characteristics, principles of statics — concept of
resultant and equilibrant, composition and resolution of forces force systems.

Coplanar concurrent force system: Equilibrium of two, three and more than three forces,

moment of a force, Varignon’s theorem of moments, equations of equilibrium, friction and its
effects on bodies, engineering applications.

Coplanar parallel force system: Two parallel forces, general case of parallel forces in a plane,
centre of parallel forces, centre of gravity, centre of mass, centroids of curves, areas and volumes
— regular and composite. Pappu’s theorems, equilibrium of distributed forces in a plane
applications of the concept of centroid in engineering practice.

Module 11 (16 hours, End semester marks 25%)
Moment of Inertia: Concept of moment of inertia and second moment of area, moment of

inertia of regular and composite solids, second moment of area of regular and irregular surfaces,



Polar moment of inertia / second moment of area, product of inertia, principal moments of inertia
and principal axes, applications of the concepts in engineering practice.

Stress and Strain: Concepts of stress — stresses in axially loaded members — concept of strain —
Hooke’s law — elastic constants — thermal strain — bending stresses in beams — shear force and
bending moment diagrams — cantilever beams, simply supported beams and over hanging beam

Module 111 (16 hours, End semester marks 25%b)

Principle of virtual work: Concept of virtual work and the principle of virtual work,
applications in engineering, equilibrium of ideal systems, stable annd unstable equilibrium.
Inroduction to Dynamics: Definitions, units, divisions — kinematics, Kinetics.

Rectilinear translation: Kinematics of rectilinear motion — displacement, velocity,
acceleration, kinetics — differential equations of motion, D’ Alembert’s principle in rectilinear
translation and its applications, motion of a particle due to a constant force, motion of a
particle due to a force proportional to displacement — simple harmonic motion, momentum and
impulse, work and energy, conservation of energy, collision of two bodies — direct central
impact.

Module 1V (16 hours, End semester marks 25%0)

Curvilinear translation: Kinematics of curvilinear translation — components of displacement,
velocity and acceleration, normal and tangential acceleration, kinetics — differential equations of
motion, motion of projectile — projection on horizontal and inclined surfaces, D’Alembert’s
principle in curvilinear motion and its applications, moment of momentum, work and energy in
curvilinear motion.

Rotation of a rigid body: Kinematics of rotation — angular displacement, velocity and
acceleration, RPM, relations of kinematic parameters of linear and angular motions, kinetics —
differential equations of motion of a rigid rotating about a fixed axis, rotation under the action
of a constant moment, rotation proportional to angular displacement — compound pendulum,
D’Alemberts principle in rotation, resultant inertia force in rotation, principle of angular
momentum in rotation, energy equation for rotating bodies.

References:
1. Timoshenko and Young. Engineering mechanics. McGraw Hill Book Company,
Singapore. (1956)
2. Beer F.P. and Johnston, E.r. Mechanics for engineers (Vol. 1: Statics and Vol. 2:
Dynamics). Tata McGraw Hill, New Delhi. (2004)



Merriam H.L. and Kraige L.G. (2003). Engineering mechanics (Vol. 1: Statics and
Vol. 2: Dynamics). John Wiley and Sons, Somerset N.J. (2003)

Hibbeller R.C. Engineering mechanics. Vol. 1: Statics, Vol. 2: Dynamics. (Twelfth
edition). Pearson Education Asia Pvt. Ltd., New Delhi.

Rajasekharan S. and Sankarasubramanian G. Fundamentals of engineering mechanics.
(Third edition). Vikas Publishing House Pvt. Ltd., New Delhi. (2010)

R.S. Khurmi, N. Khurmi. Strength of Materials (Mechanics of Solids) Publisher S.
Chand (2017)

Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0206 MATERIALS SCIENCE

Pre-requisites: Nil
Total hours: 64

Course Outcomes:
After completion of the course, students will be able to
CO1: Explain the crystal structure of solids and various types of bondings.
CO2: Interpret x-ray diffraction patterns.
CO3: Explain phase diagrams.
CO3:Summarise the basics of nanostructure and nanotechnology.
CO4:Explain the electrical and magnetic properties of solids.
COb5:Develop a comprehensive understanding of production and properties of a range o
modern technologically important materials.

Module I (16 hours, End semester marks 25%)

Structure of materials: Crystal structure - space lattice - unit cell - crystal systems - lattice
planes - Miller indices - spacing between lattice planes - x-ray diffraction - Bragg’s law - powder
diffraction method - defects and dislocation in solids - diffusion in solids - Fick’s law.

Bonding in solids - ionic, covalent and metallic bonding - Van der Waal and Hydrogen bonding.

Module 11 (16 hours, End semester marks 25%)

Phase diagrams: Phase rule - single component systems - binary phase diagrams - applications
of phase diagrams.

Introduction to nanoscale science and technology: nanostructure -classifications - nanoring -
nanorod - nanoparticle - optical, electrical, magnetic and mechanical properties - applications of
nanotechnology.

Module 111 (16 hours, End semester marks 25%)

Electrical properties of materials: Free electrons in solids - metallic conductivity - resistivity -
elements of band theory - semiconductors - intrinsic and extrinsic - p-n junction - semiconductor
materials.

Magnetic properties of materials: Diamagnetism, paramagnetism, and ferromagnetism
- Langevin theory - magnetic materials.

Module 1V (16 hours, End semester marks 25%0)

Ceramics and composites - classification - modern ceramic materials - cements - glass ceramics
- carbon fibre - whiskers - thermoplastics - thermoset materials.

Polymers: Polymerisation techniques - natural and synthetic rubbers - plastics -FRP and
CFRP materials - engineering applications.



References:
6. V. Raghavan, Materials Science and Engineering, Prentice Hall of India

7. S. K. Hajra Choudhury, Materials Science and Processes, Indian Book distributers

8. A. G. Guy, Essentials of Material Science, McGraw Hill

9. Van Vleck, Elements of Materials Science, Addison Wesley

10. C. Kittel, Introduction to Solid State Physics, Wiley.

11. S.O. Pillai, Solid State Physics, New age International.

12. Online courses from swayam ( https://swayam.gov.in/ ), Stanfrd online
(https://online.stanford.edu/ ) and MIT OpenCourseware ( https://ocw.mit.edu/ ).




20-211-0207 COMPUTER PROGRAMMING

Pre-requisites: Nil
Total hours: 48

Course Outcomes:
On completion of this course the student will be able to:
CO1: Solve problems efficiently by choosing loops and decision making
statements programming.
CO2: Implement different operations on arrays.
CO3: Solve problems using functions and recursion
CO4: Design and implement C programs using the concepts of structure, pointers and
files.

Cycle |

C Programming Basics:
1.  To write a program to calculate and display areas of rectangle and triangle.

Decision Making:

2. To write a program for electricity bill preparation.

3. To write a program to find the roots of a quadratic equation.

4. To write a simple menu driven calculator program using switch statement.
5. To write a program to find the sum of digits of a given number.

Cycle 11

Looping:

6. To write a program to print all the prime numbers of a given range.
7. To write a program to print the sine and cosine series.

8. To write a program to print Pascal’s triangle.

Arrays:

9. To write a program to print the sum and average of elements in an array.
10. To write a program to sort the given numbers using bubble sort.

11. To write a program to perform Matrix addition and matrix multiplication.

String:

12. To write a program to perform string manipulation functions like string
concatenations, comparison, find the length and string copy without using
library functions.

13. To write a program to arrange names in alphabetical order.

Cycle 111



Functions:

14. To write a C program to calculate the mean, variance and standard deviation
using functions.

15. To write a C program to perform sequential and binary search using functions.

Recursion:
16. To write a program to print the Fibonacci series using recursive function.
17. To write a program to print the factorial of the given number using recursive function.

Structure:
18. To print the mark sheet of n students using structures.

Pointers:
19. To write a program using pointers to access the elements of an array and count
the number of occurrences of the given number in the array.

Files:
20. To write a program to count the number of characters, lines in a file.

References:
1. Pradip Dey and Manas Ghosh, Computer Fundamentals and Programming in C,
Second Edition, Oxford University Press, (2013).
2. Smarajit Ghosh, All of C, PHI Learning Pvt. Ltd, (2009).
Byron Gottfried, Programming with C, 2 nd edition, Tata McGraw-Hill, (2006).
4. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Second
Edition, Pearson Education, (2001).
5. Sukhendu Dey, Debobrata Dutta, Complete Knowledge in C, Narosa
PublishingHouse, New Delhi, (2009).
6. Virtual labs (http://www.vlab.co.in/)
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20-211-0208 BASIC ELECTRONICS LAB

Pre-requisites: 20-211-0103 Basic Electronics
Total hours: 48

Course Outcomes:
After completion of the course, students will be able to
COL1: remember how to identify different electronic components and read its specification
CO2: read electronic circuits drawn using IEEE standard symbols
CO3: understand testing of various electronic components
CO3: properly use electronic testing and measurement instruments in the laboratories.
CO4: Understand the characteristics of electronic components such as diodes, BJTs and FETs

List of exercises
(18 hours, End semester marks 40%b)

1.

Familiarization/ identification of electronic components with specification:
functionality, type, size/ value, colour coding, package etc. of components such as
resistors, capacitors, inductors, ICs, switches, relays, crystals, displays, heat sinks etc.
Understanding IEEE symbols for electronic components in drawings.

Familiarization of electronic test and measurement instruments such as multi-meter,
function generator, power supply, oscilloscope etc.

Testing of electronic components such as resistor, capacitor, diode, transistor, UJT and
FET

Soldering practice: assemble a full wave rectifier using transformer, diodes, capacitor
and Zener diode on a general purpose PCB.

List of experiments
(30 hours, End semester marks 60%b)

No o kwbdE

Characteristics of diode

Characteristics of Zener diode

Transistor characteristics in CB configuration
Transistor characteristics in CE configuration
Bias and bias stabilization

FET characteristics

Design of FET amplifiers — frequency response

References :

1.
2.

The faculty in charge will provide lab manual
Virtual labs (http://www.vlab.co.in/)
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20-211-0301 COMPLEX ANALYSIS AND PARTIAL DIFFERENTIAL EQUATIONS.

Total hours: 64

Course Outcomes:

(The cognitive levels are given in bracket)

On completion of the course, students will be able to:

CO1: Transform a region to another region using conformal mapping. (Understand)

CO2: Evaluate real integrals using residue theorem.(Apply)

COa3: Formation and solution of partial differential equation.(Apply)

CO4: Determine solution of partial differential equation for vibrating string and heat conduction.

(Apply)

Module I (16 hours, End semester marks 25%)

Analytic functions - Cauchy-Riemann equation (Cartesian and polar) -Harmonic function-
construction of analytic function given real or imaginary parts- Conformal mapping of standard
elementary function and bilinear transformation.

Module I1 (16 hours, End semester marks 25%)

Cauchy’s integral theorem, Cauchy’s integral formula and for derivatives-Taylor’s and Laurent’s
expansion (without proof) - Singularities-Residues-Cauchy’s Residues theorem- Contour
integration involving unit circle.

Module 111 (16 hours, End semester marks 25%)

Formation of partial differential equation eliminating arbitrary constants and function—Solution
of first order equation-four standard types- Lagrange’s equation—Linear homogeneous partial
differential equation with constant coefficient.

Module IV (16 hours, End semester marks 25%o)

One dimensional wave equation, D’ Alembert’s solution and one dimensional heat flow equation -
solution by the method of separation of variables - application of Fourier series solution. Solution
of Laplace’s equation over a rectangular region by the method of separation of variables.

Experimental learning modules:
Any relevant Experiential learning module from Virtual Lab and courses from NPTEL may be
included as and when it is made available by Ministry of Education.

References:

1. Erwin Kreyzig, Advanced Engineering Mathematics, 10th ed.,Wiley,2011.
2. Grewal, B. S.,Higher Engineering Mathematics, 43rd ed., Khanna Publishers,2013.

3. https://nptel.ac.in/courses/111/107/111107111/


https://nptel.ac.in/courses/111/107/111107111/

20-211-0302 ELECTRICAL MEASUREMENTS AND INSTRUMENTATION

Total hours: 64

Course Outcomes:
(The cognitive levels are given in bracket)

On completion of the course, students will be able to:

CO1: Explain and identify types of errors during measurement of electrical quantities (Understand).
CO2: Describe the working of instruments used for measurement of voltage, current and power
(Understand).

COa3: Identify and evaluate bridges for measurement of R, L and C (Apply).

CO4: Describe calibration and standardisation of measuring instruments (Understand).

CO5: Summarise the characteristics of instruments for magnetic measurements (Understand).
Module 1 (16 Hours. End semester marks: 25%)

Measurements and measuring systems: Sl units- Significance of measurements — method of
measurements — type of instruments — classification of instruments — functions of instruments and
measurement system. Accuracy and precision — significant figures — types of errors - probability
errors- limiting errors - statistical analysis.

Module Il (16 Hours. End semester marks: 25%)

Electrical instruments: D’ Arsonval galvanometer-constructional details — dynamic behavior of D’
Arsonval galvanometer — galvanometer sensitivity — PMMC type -conversion of PMMC type
instruments to voltmeter and ammeter - Ml type - dynamometer type.

Cathode ray oscilloscopes: - Principles, block diagram, construction.
Module 111 (16 hours, End semester marks 25%)

Potentiometers: D.C. potentiometer-use of DC potentiometer in the measurement of voltage,
current, resistance and power — calibration of ammeter, voltmeter, wattmeter — A.C. potentiometers
— use of A.C. potentiometers in magnetic measurements

DC bridges: General equation for bridge at balance, Types of bridges —Wheatstone, Kelvin, Carry
Foster slide wire bridge.

AC bridges: General equation for bridge at balance, Maxwell’s inductance and Maxwell’s
inductance -Capacitance bridge.

Module 1V (16 hours, End semester marks 25%o)



Magnetic measurements : Classification of magnetic measurements — measurement of flux density
and magnetizing force — magnetic potentiometers — determination of B.H. curve — hysteresis loop —
testing of bar and ring specimens— measurement of air gap flux — testing of permanent magnets.

Experimental learning modules:

1. http://vlab.amrita.edu/index.php?sub=1&brch=192
Any relevant Experiential learning module from Virtual Lab and courses from NPTEL may be
included as and when it is made available by Ministry of Education.

References:

1. A K Swahny, A Course in Electronic Measurements and Instrumentation, Dhanpath Rai & Co,
2015.

2. David A Bell, Electronic instrumentation and Measurements, 3rd Edition, Oxford, 2017.

3. Kalsi H S, Electronic Instrumentation and Measurements, Mc Graw hill, 4th ed., 2019.

4. https://nptel.ac.in/courses/108/105/108105153/



http://vlab.amrita.edu/index.php?sub=1&brch=192
https://nptel.ac.in/courses/108/105/108105153/

20-211-0303 DIGITAL ELECTRONICS

Total hours: 64

Course Outcomes:
(The cognitive levels are given in bracket)

On completion of the course, students will be able to:

CO1: Explain digital system such as digital representation of information, digital logic, boolean
algebra etc (Understand).

CO2: Compare different types logic families with respect to their performance and efficiency
(Understand)

COa3: Design combinational logic circuits (Apply).

CO4: Design sequential logic circuits (Apply).

CO5: Demonstrate basic knowledge in Verilog (Understand).

CO6: Describe semiconductor memories and PLDs (Understand).

Module I (16 hours, End semester marks 25%)

Number systems and Codes: —Decimal, binary, octal, hexadecimal number systems and
conversions — addition, subtraction multiplication and division arithmetic in various number
systems —four bit BCD codes, excess — 3 code, gray code, error detecting and correcting codes —
parity checking, hamming code.

Module 11 (16 hours, End semester marks 25%)

Logic gates: — AND, OR, NOT, NAND, NOR, EXOR, EXNOR.

Boolean postulates and laws: — De-Morgan’s theorems, principle of duality, minimization of
boolean expressions, Sum of Products (SOP), Product of Sums (POS), Canonical forms, Karnaugh
map minimisation.

Introduction to Logic families: -RTL,DTL and TTL characteristics —TTL inverter - circuit
description and operation, CMOS inverter - circuit description and operation, structure and
operations of TTL and CMOS gates; NAND in TTL and CMOS, NAND and NOR in
CMOS ,comparison of RTL, DTL, TTL, I12L, CMOS and ECL logic families.

Module 111 (16 hours, End semester marks 25%)

Combinational Logic Circuits:- Comparators, multiplexers, de-multiplexers, encoder, decoder.
half and full adders, subtractors, serial and parallel adders, BCD adder.

Sequential Logic Circuits: Building blocks like S-R, JK and master-slave JK FF, edge triggered
FF, conversion of flip-flops, excitation table and characteristic equation. shift registers-SIPO, SISO,



PISO, PIPO. shift Registers with parallel Load/Shift, ring counter and Johnson’s counter.
asynchronous and synchronous counter design, mod N counter.

Module IV (16 hours, End semester marks 25%o)

Basics of Verilog: -- basic language elements: identifiers, data objects, scalar data types, operators,
modeling in Verilog, implementation of gates with simple Verilog codes. Modeling and simulation
of combinatorial circuits with Verilog codes at the gate level. Modeling and simulation of flip-flops
and counters in \erilog.

Semiconductor memories: —Classification-RAM, ROM, PROM, EEPROM.

Programmable Logic devices —Design of combinational logic using PAL and PLA.

Experimental learning modules:

. http://csell-iiith.vlabs.ac.in/

. http://he-coep.vlabs.ac.in/

. http://vlabs.iitkgp.ernet.in/dec/

. http://csel5-iiith.vlabs.ac.in/

. http://vlabs.iitb.ac.in/vlabs-dev/labs/digital_application/labs/index.php

. http://vlabs.iitb.ac.in/vlabs-dev/labs/dldesignlab/labs/explist.php

. http://vlabs.iitb.ac.in/vlabs-dev/vlab_bootcamp/bootcamp/cool_developers/labs/index.html
. http://vlabs.iitb.ac.in/vlabs-dev/labs/dldgates/labs/index.php

. http://vlabs.iitb.ac.in/vlabs-dev/labs/digital-electronics/labs/index.html
10.http://vlabs.iitkgp.ernet.in/coa/

Any relevant Experiential learning module from Virtual Lab and courses from NPTEL may be
included as and when it is made available by Ministry of Education.
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References:

1. Mano M.M., Ciletti M.D., Digital Design, Pearson India, 4th Edition, 2006.

2. D.V. Hall, Digital Circuits and Systems, Tata McGraw Hill, 1989.

3. S. Brown, Z. Vranesic, Fundamentals of Digital Logic with Verilog Design,
McGraw Hill

4. Samir Palnikar, Verilog HDL: A Guide to Digital Design and Syntheis, Sunsoft
Press.

5. http://nptel.ac.in/courses/117105080/

6. https://nptel.ac.in/courses/117/106/117106114/



http://cse11-iiith.vlabs.ac.in/
http://he-coep.vlabs.ac.in/
http://vlabs.iitkgp.ernet.in/dec/
http://cse15-iiith.vlabs.ac.in/
http://vlabs.iitb.ac.in/vlabs-dev/labs/digital_application/labs/index.php
http://vlabs.iitb.ac.in/vlabs-dev/labs/dldesignlab/labs/explist.php
http://vlabs.iitb.ac.in/vlabs-dev/vlab_bootcamp/bootcamp/cool_developers/labs/index.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/dldgates/labs/index.php
http://vlabs.iitb.ac.in/vlabs-dev/labs/digital-electronics/labs/index.html
http://vlabs.iitkgp.ernet.in/coa/
http://nptel.ac.in/courses/117105080/
https://nptel.ac.in/courses/117/106/117106114/

20-211-0304 LINEAR INTEGRATED CIRCUITS

Total hours: 64

Course Outcomes:
(The cognitive levels are given in bracket)

On completion of the course, students will be able to:

CO1: Explain the working of operational amplifiers (Understand)

CO2: Describe the characteristics of operational amplifiers and its effect on output (Analyse)
COa3: Explain and design the linear and non linear applications of op-amps (Apply)

CO4: Describe op-amp based comparators and waveform generators.(Understand)

CO5: Explain the working of multivibrators using general purpose opamp and 555 IC (Apply)
COG6: Illustrate the application of monolithic regulator ICs and PLL.(Understand)

Module I (16 hours, End semester marks 25%o)

Differential amplifiers: — Differential amplifier configurations using BJT— Input and output
impedance, Voltage gain, CMRR, Transfer characteristics.

Operational Amplifiers:-Block diagram —ideal characteristics- Op Amp parameters —open-loop
op-amp configurations(inverting, non-inverting, differential)- voltage-transfer curve- frequency
response of Op Amps —gain-Bandwidth product-slew rate.

Module Il (16 hours, End semester marks 25%)

Op-amps with negative feedback: virtual ground concept-inverting amplifier-non-inverting
amplifier

Applications of op-amps: : scale changer, sign changer, adder/summing amplifier, subtractor,
integrator, differentiator, Solution of differential equations,voltage to current and current to voltage
converters,Instrumentation amplifier

Active filters: Advantages, First and second order low pass, High pass, Band pass and band reject
filters, Design of Low pass filters using Butterworth approximations.

Module 111 (16 hours, End semester marks 25%)

Non-linear applications: Precision rectifiers — Logarithmic and anti-logarithmic amplifiers-analog
multipliers - Comparator-Schmitt Trigger-sample and hold circuits-multivibrators- Phase shift and
Wien bridge oscillators

Module IV (16 hours, End semester marks 25%b)



Timer IC 555: Astable and monostable operations, applications.

Monolithic regulators:— Switched mode power supplies — Principles and applications — switching
regulators- Fixed voltage regulators, 78 XX and 79XX series, Adjustable voltage regulators, IC 723

Phase locked loops and applications: Operating principles - Building blocks-Lock and capture —
classification-phase sensitive detection using PLL.

Experimental learning modules:

1. http://vlabs.iitkgp.ernet.in/be/

2. http://vlabs.iitb.ac.in/vlabs-dev/vlab_bootcamp/bootcamp/electronerds/index.html

3. http://vlabs.iitb.ac.in/vlabs-dev/labs/analog-electronics/index.php

Any relevant Experiential learning module from Virtual Lab and courses from NPTEL may be
included as and when it is made available by Ministry of Education.

References:

. Jacob Milman and Christos C. Halkias, Integrated Electronics, McGrow-Hill, 1972.

. Gayakwad R. A., Op-Amps and Linear Integrated Circuits, Prentice Hall, 4/e, 2010.

. Salivahanan S. V. S. K. Bhaaskaran, Linear Integrated Circuits, Tata McGraw Hill, 2008.

. Roy D. C. and S. B. Jain, Linear Integrated Circuits, New Age International, 3/e, 2010

. William D. Stanley, Operational Amplifiers and Linear Integrated Circuits, Pearson, 4th Ed.,
2007.

. http://nptel.ac.in/courses/117103063/

. https://nptel.ac.in/courses/117/101/117101106/

8. https://nptel.ac.in/courses/117/107/117107094/
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http://vlabs.iitkgp.ernet.in/be/
http://vlabs.iitb.ac.in/vlabs-dev/vlab_bootcamp/bootcamp/electronerds/index.html
http://nptel.ac.in/courses/117103063/
https://nptel.ac.in/courses/117/101/117101106/
https://nptel.ac.in/courses/117/107/117107094/

20-211-0305 TRANSDUCERS - |

Total hours: 64

Course Outcomes:
(The cognitive levels are given in bracket)

On completion of the course, students will be able to:

CO1: Describe working principles of various transducers/sensors (Understand).
CO2: Interpret the characteristics of the transducers/sensors (Understand).

COa: List various standards used for selection of transducers/sensors (Remember)
CO4: Select transducers/sensors for specific applications (Apply).

Module I (16 hours, End semester marks 25%o)

Temperature measurement: Temperature scales, classification of temperature sensors, standards -
different types of filled system thermometers, installation maintenance, source of errors - Bimetallic
thermometer - Thermocouples, basic principles, various types of thermocouples, materials,
construction - RTD, materials, construction, characteristics, measuring circuits, three wire and four
wire methods - Thermistor, materials, construction, characteristics, measuring circuits - Radiation
methods of temperature measurement, radiation pyrometer, optical pyrometer - Semiconductor and
IC sensors.

Module I1 (16 hours, End semester marks 25%)

Pressure measurement: Definition, pressure scale, standards - Elastic type pressure gauges,
material, construction, calibration - Elastic pressure sensors - Pressure gauges using strain gauge,
capacitive, inductive and piezoelectric materials - Measurement of low pressure, McLeod gauge,
thermal conductivity gauge, thermocouple gauges, ionisation gauges - Pressure calibration using
dead weight tester.

Module 111 (16 hours, End semester marks 25%)

Level measurement: Float type level indicator, displacer level indicator, air purge systems,
diaphragm box type, manometer type - Electrical methods of level measurement, resistive,
capacitive, ultrasonic, radiation type, laser level sensors - Solid level measurement, gamma ray
absorption method, weighing method, capacitive type, diaphragm method, rotating paddle, stack
detector - Level switches.

Module 1V (16 hours, End semester marks 25%)

Measurement of speed: — Mechanical tachometers, revolution counter type, resonance type,
centrifugal force type tachometers — Electrical tachometers, Eddy current, electric generator,
contactless type, frequency type tachometers - Stroboscopic tachometers - magnetic pickups,
encoders, photoelectric pickups.

Measurement of acceleration — potentiometric accelerometer, LVDT accelerometer, piezo-electric
accelerometer, strain gauge accelerometer.



Experimental learning modules:

1. http://sl-coep.vlabs.ac.in/

2. http://eerc03-iiith.vlabs.ac.in/

3. htt