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PREAMBLE

INTRODUCTION

Higher education is very important for the growth and development of any country. ltis a
living organ and requires continuous changes to ensure the quality of education. National
Knowledge Commission and University Grants Commission have recommendgd ma

academic reforms to address the chall enges ¢
are coming together with the help of new technologies which is resulting towards new
aspirations, expectations, col lwob&r atni ors | an

may not be relevant and significant anymore. The UGC guidelines on adoption of Choice
Based Credit System may be an important step to revamp the processes, systems and
methodologies of Higher Educational Institutions (HEIs). The teachatric mode be
changed to learner centric mode. Class room teaching and learning be made effective,
relevant and interesting. Concepts and theories be explained with examples, experimentation
and related applications.

A culture of discussions, argumis, interpretations, counterterpretations, re
interpretations and opposing interpretations must be established. Research should not be
confined only to redefinition, extension and incremental change. Innovation and creativity
should become an epicentfor all research initiatives. The most important capital is the
human capital and thus the ultimate objective is to develop good human beings with utmost
integrity and professionalism for this new world.

The Choice Based Credit System supports thdiggasystem which is considered to be
better than conventional marking system. It is followed in many reputed institutions in India
and abroad. The uniform grading system facilitates student mobility across institutions
within and across countries and@kenables potential employers to assess the performance of
students. The Choice Based Credit System makes the curriculum interdisciplinary and
bridges the gap between professional and liberal education.

CHOICE BASED CREDIT SYSTEM

The Indian Higher Education Institutions have been moving from the conventional annual
system to semester system. Currently many of the institutions have already introduced the
Choice Based Credit System. The semester system accelerates the teaching-leaning process
and enables vertica and horizontal mohility in leaning. The credit based semester system
provides flexibility in designing curriculum and assgning credits based on the course
content and hours of teaching. The Chace Based Credit System provides a&afeteriadtype
appoach in which the students can take courses of their chace, lean at their own pace,
undergo additional courses to acquire more than the required credits and adopt an
interdisaplinary appoach to leaning.
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A. Programme
This scheme and courses arelated to four year Manufacturing Processand
Automation Engineering Programme with following Programme Educational Objectives
(PEO).

Program Educational Objectives (PEOS)
The program educational objectives of the manufacturing process and automation
engineering undergraduate program are to educate graduates who will be ethical, productive
and contributing members of society. As they progress after graduation, our alumni will do
the following:
1. Use their engineering knowledge for success in
a) Technical areers in industry, academia, government research and development,
engineering education or other organizations,
b) Nontechnical careers in areas such as law, medicine, business, public policy,
secondary education, service industries, management etc.
c) Carees involving entrepreneurship

2. Use lifelong learning skills to
a) Take advantage of professional development opportunities in their disciplines
b) Develop new skill sets and acquire knowledge for exploring and developing new
areas of expertise.
c) Be able tadapt to changing global markets and workforce trends

3. Engage in professional and personal service by
a) Using their engineering background to solve technical and societal problems
b) Developing new knowledge and products that foster sustainable economic
development and culminates in improvement in the quality of life
c) Promoting the practice of manufacturing process and automation engineering as a
source of societal good.

B. Types of Courses

Courses are the subjects that comprise Menufacturing Process and Automation

EngineeringProgramme.

1. A course may be designed to comprise lectures, tutorials, laboratory work, field work,
outreach activities, project work, vocational trainingva, seminars, term papes,
assgnments, presentations, sif-study, etc. or a combination of some of these
components
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2. The learning outcomes of each course will be defined before the start of a semester.
3. Courses are d three kinds: Core, Elective and Foundation.
i. Core Course (CC). This is acourse which is to be compulsoiily studied by a
student as acore requirement to complete the requirement of B.E. Manufacturing
Processesand Automation Engineering.

i Elective Course: An elective course is acourse which can be chosen from apoal
of courses. ltis intended to supporthe disdpline of study by providing an
expanded sce, erabling exposure to anotherdisdpline/domain and mirturing a
studentés proficiency andskill. An elective may be of followingtypes:

a) Discipline Centric Elective (ED). It is an elective course thadds
proficiency to the students in the discipline

b) Generic Elective (EG): It is an elective course taken from other
engineering disciplines and enhances the generic proficiency and
interdisciplinary perspective of students

c) Open Elective (EO):It is an elective courstaken fromnonengineering
disaplines that broadens the perspective of an engineering student

iii. Foundation Course: A Foundation course leads to knowledge enhancement and
provides value based trainirfgpundation courses may be of two kinds:
a) Compulsay Foundation (FC): It is based upon content that leals to
fundamentalknowledge enhancement in sciences, humanitiesocial sciences
and basic engineering principl&@hey are mandatory for al disdplines.

b) Elective Faundation (FE): It can be taken from among a pool of foundation
courses which aim atalue-based education. They mayovidehandson training
to improve competencies and skills provide education ohuman, societal,
environmental and national values

4. Each course contributes certain credits to the programmeourse can be offered
either as a full course (4 credits) or adalf course (2 credits). A full course is
conducted with 3 hours of lectures and either 1 hour of tutorial or 2 hours of practical
work per week. A half course is conducted with 2 hours of lectures.
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5. A student of undergraduate programme has to accumaltaigt 50% credits from Core
courses; about 20% credits from Foundation courses; and the remaining credits from
Elective courses to become eligible for award of the degree.

6. A course (full/half) may also be designed without lectures or tutorials. However, such
courses may comprise of field work, workshop, engineering drawing, outreach activities,
project work, vocational training, seminars, sslidy, sports, skills enhancent etc. or
a combination of some of these.

7. A project work/dissertation is considered as a special course involving application of the
knowledge gained during the course of study in exploring, analyzing and solving
complex problems in real life applicatis. A candidate completes such a course with an
advisory support by a faculty member.

8. Apart from the above courses Audit courses may be offered. They do not carry credits but
aim at explaining knowledge, or bridging deficiency in knowledge or skill.

C. Examination and Assessent
The following system will be implemented in awarding grades and CGPA under the
CBCSsystem.
1. Letter Grades and Grade Points: A 10-point grading system shall be usedith the
letter grades as given in Table 1

Table-1: Grades and Grade Points
Letter Grade Grade point
O (Outstanding) 10
A+ (Excellent)
A (Very Good)
B+ (Good)
B (Above average)
C (Average)
P (Pass)
F (Fail)
Ab (Absent)

O O~ 01O N|O|©
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2. Fail grade: A student obtaining Grade F shall be considered fail and will be

required to reappear in the examination. If the student does not want to reappear in an
elective courseg(that is, EG, ED, EO, FBut notCC or FC courses) then he/she can
re-register afresh for a new elective course.

. Audit course: For auditcourses, &Gatisfactorydor Unsatisfactory6shall be indicated

instead of the letter grade and this will not be counted for the computation of
SGPA/CGPA.

. Fairness in assessmenfThe CBCS promotes continuous evaluation system where
the weightage of end semesttaminations should not be more than 60%. The
departments shall design its own methods for continuous evaluation. It shall have the
flexibility and freedom in designing the examination and evaluation methods that best
fits the curriculum, syllabi and telaing-learning methods. In this regard, checks and
balances will be implemented to ensure fair and effective assessment and examination
process.

. Computation of SGPA and CGPA: The following procedure shall be usedto
compute the Semester Grade Point Average (SGPA) and Cumulative Grade Roint
Average (CGPA):
i. The SGPA isthe ratio of sum of the product of the rumber of credits and
the grade points scoed by a student in al the courses of a semesterthe
sum of the rumber of credits of all the courses undergone by a student:

B6 O

B3

Where C; is the rumber of credits of the i course and G; is the grade point
scoed by the student in the i course.

"Y"OU &Y

il. The CGPA is also calculated in the same manner taking into account all
the courses undergone by a student over al the semesters of a
programme:

... B8 YOO
0 Ov o m
Bo

Where S is the SGPA of the i semester and C; is the total number of credits
in that semester.
ili. The SGPA and CGPA shal be rounded off to 2 decima points and
reported in the transciipts.
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iv. CGPA shall be converted into percentage of marks, if required, by
multiplying CGPA with 10.

PROGRAMME STRUCTURE

1.

The B.E.Manufacturing Process and Automation Engineepragramme consists of 8
semesters, normally completegn4 years. The total span period cannot exceed 8 years.
The courses offered in each semester are given iBeheestewise Course Allocation
scheme for B.EManufacturing Processand AutomatiorEngineering

The courses under FC and common pool of teles offered for students of all
disciplines under FE, EG and EO categories are listed under separate tables in the
scheme. The discipline centric courses under CC and ED categories are listed separately.
A course may have pfequisite course(s) thateagiven in theSemestewise Course
Allocation scheme.

A student can opt for a course only if he/she has successfully passeerégquosite(s)

A student has to register for all courses before the start of a semester

After second year a student magister for courses leading to a minimum of 16 credits
and a maximum of 28 credits. Normally a student registers for courses leading to 22
credits.

After second year a student may register for courses for a minimum number of credits as
prescribed in thecheme with a maximum of 28 credits. Normally a student registers for
courses leading to 22 credits.

B.E. Manufacturing Process and AutomatiorEngineering programme consists of 176
credits. A student shall be awarded the degree if he / she has earreedid@@ credits.

COURSE CODIFICATION
The codes for various undergraduate programmes are as follows:

i.  Biotechnology: BT
ii.  Computer Engineering: CE
ili.  Electronics and Communication Engineering: EC
iv.  Instrumentation and Control Engineering: IC
v. InformationTechnology: IT
vi.  Manufacturing Processes and Automation Engineering: MA
vii.  Mechanical Engineering: ME

Departmental Course CodesThe codes for departmental core courses and discipline
specific electives are specific to each discipline. The first two characters are derived
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from depart ment al codes | isted above. The
for disciplinespecifc courses. This is followed by adigit sequence number:

i.  MACyy: Core Course

ii.  MADyy: Discipline-centric Elective Course

Common Course CodesThe lists for courses offered under Compulsory Foundation
(FC), Foundation Electives (FE), and Open Electives (@) follow a common code

as shown below. The@i git sequence number O0yyyod is
of different types of courses.

iii.  FCyyy: Foundation Compulsory Course
iv.  FEyyy: Foundation Elective Course

v. EOyyy: Open Elective Course

Generic Electives:A student My take a course under the category of Generic Elective
(EG) offered by any department of the institute under the category of Core Course (CC),
and discipline centric elective (ED). However, such options shall be offered to the
students as per prescribed guidelines of the institute.

EVALUATION SCHEME

The courses are evaluated on the basis of continuous assessmergemagter
examinations and ersemester examinations. The weightage of each of these modes of
evaluation for thelifferent types of courses are as follows:

Continuous Mid - End- Continuous End-
Tvbe of Course Assessment Semester Semester | Assessment| Semester
yp (CA), | Exam (MS), | Exam (ES), |  (CA), Exam (ES),
Theory Theory Theory Lab. Lab.
FE courses As specified in Table 8f Foundation Electives
CC/FC/ED/EG/EO : .
Theory with Tutorial 25 25 S0 il il
CC/FC/ED/EG/EO
Theory with 15 15 40 15 15
Practical
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Project IIde Projec Nil Nil il 40 60
Training Nil Nil Nil 40 60
Non-Credit Courses
1* ) ) ) ) )
1**Thedi stri bution of marks and the mini mum
courses will be determined by the Department.

EVALUATION AND REVIEW COMMITTEE

The Committee of Courses and Studies in each department shall appoiot orae

EvaluationcumReview Committees (ERC), each committee dealing with one course or a

group of courses. This ERC consists of all faculty members who are likely to teach such

course(s) in the group.

The ERC has the following functions

() To recommend gmintment of paper setters/examiners of various examinations at
the start of each semester.

(i)  To prepare quizzes, assignments, test papers etc. for Continuous Assessment (CA),
Mid-Semester examination (MS) and End Semester (ES) examination and to
evaluate tem. Normally, each concerned faculty member, who is also a member of
ERC, will do this job for his/her class. However, in exceptional circumstances any
part of the work may be entrusted to some other member of the ERC.

(i)  To consider the individual representation of students about evaluation and take
remedial action if needed. After scrutinizing, ERC may alter the grades awarded
upward/downward. The decision of the ERC shall be final.

(iv)  To moderate assignments, quizzes fic.courses given by each of the concerned

faculty members for his/her class with a view to maintain uniformity of standards.
(v) To review and moderate the Misemester (MS) and Effslemester ES results of
each course with a view to maintain uniformity of starus.
To lay guidelines for teaching a course.

(vi)

ATTENDANCE, PROMOTION AND DETENTION RULES

. A student should normally attend all the classes. However, a student will be allowed to

appear in the examination if he/ she has put in a minimum of 75% attersiparately in

each course for which he / she has registered. A relaxation up to a maximum of 25% may be
given on the production of satisfactory evidence that (a) the student was busy in authorized
activities, (b) the student was ill.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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2. A student should subinthe evidence to the fact 1(a) and / or 1(b) above within seven

working days of resuming the studies. Certificates submitted later will not be considered.

No relaxation in attendance beyond 25% is permitted in any case.

4. A student with satisfactory attdance will be promoted to the even semester irrespective of
his/ her results in the odd semester examinations.

5. If a student fails to secure a minimum of 22 credits after the completion of second semester,
he/ she will not be allowed to register in thedlsemester till he / she secures a minimum of
22 credits.

6. If a student fails to secure a minimum of 44 credits after the completion of fourth semester,
he / she will not be allowed to register in the fifth semester till he / she secures a minimum of
44 credits.

7. There shall be no supplementary examinations. A student who has failed in a course will
have to reregister for the course in a subsequent year.

8. If a student fails in any core course during the first four semesters (without repeating a year),
he'she will have to reegister for such courses after the fourth semester.

9. If the student does not want to reappear irelactive course(that is, EG, ED, EO, FBut
not CC or FC courses) then he/she canegister afresh for a new elective course.

10. After second year a student may register fourses leading to a minimum ofeditsas
prescribed in the schemand a maximum of 28 credits. Normally a student registers for
courses leading to 22 credits.

w

VIII. DECLARATION OF RESULTS

1. The B.E.Manufacturing Processand AutomatiorEngineering programme consists of 176
credits. A student will be awarded the degree if he/she has earned 168 or more credits.

2. CGPA will be calculated on the basis of the best 168 credits earned by the student.

3. The candidate seeking-evaluation of a course shall apply for the same on a prescribed
proforma along with the evaluation fee prescribed by the University from time to time only
for the End Semester Examination within seven days from the date of dedlafatesult.

4. The Institution/University may cancel the registration of all the courses in a given semester
if

i. The student has not cleared the dues to the institution/hostel.
i. A puni shment is awarded | eading to cancel|

IX. CURRICULUM MODIFICATION
The curriculum will be updated regularly within a period of 5 to 10 years since last revision,
to keep pace with the advancements in the fielthafufacturing proceesand automation
engineering.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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X.  CENTRAL ADVISORY COMMITTEE
Thereshall be a Central Advisory Committee consisting of the follo@ing

a) Dean, Faculty of Technology, Chairman
b) Head of Institution

c) Dean, Undergraduate Studies

d) Dean, Postgraduate studies

e) Heads of Departments

This Committee shall have the following functiens

1. Lay guidelines for executing all the provisions and stipulations of the programme.
2. Give an interpretation of the rules in case of differences of opinion, which shall be binding
on all.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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PROGRAMME OUTCOME S (POs)

1. An ability to apply knowledge of mathematics, probability, statistics, science, electronics,
electrical andmanufacturing process and automationengineering as applicable to
measurements and instrumentation.

2. An ability to design and conduct experimenés well as to organize, analyze and
interpret data to produce meaningful conclusions and recommendations.

3. An ability to design and analyze hardware and software systems of different instruments,
components of instruments, or processes to meet desiredwidedgealistic constraints
such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability.

4. An ability to work individually or as a member with responsibility to function on multi
disciplinary teamdéike mechanical and electronic streams.

5. An ability to identify, formulate and solve computing problems, accounting for the
interaction between hardware and software elements of measurements and instruments.

6. An understanding of professional, legal, andazathissues and responsibilities.

7. An ability to communicate effectively in speech and in writing, including documentation
of measurements and instruments.

8. An ability to show the understanding of impact of engineering solutions in a global on the
society, eonomic & environmental.

9. Demonstrate an ability to acquire new knowledge in the computing discipline and to
engage in lifdong learning.

10.Knowledge of contemporary issues in the social sciences and the humanities using
computational tools.

11.An ability to usethe techniques, skills, and modern engineering tools necessary for
computer engineering practice.

12.An ability to compete in National level competitive examinations for higher studies and
jobs.

13. An Ability to acquire Entrepreneurship and Leadership qualities

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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SCHEME-SEMESTER WISE COURSE ALLOCATION

B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING

SEMESTER |
Evaluation Scheme
c (Percentage weights) b
ourse . re-
Code Type Courses L | T|P| Credits Theory Practical | requisites
CA |MS | ES | CA | MS
FC001| FC | Mathematicd |3|1|0 4 25 25 | 50 - - None
Fcoo2 | Fc | COMPUET 1olnlo| 4 15 | 15 | 40 | 15 | 15 | None
Programming
Electrical and
FC003 | FC Electronics | 3|0 | 2 4 15 15 | 40 | 15 | 15 None
Engineering
FC004 | FC Physics 3|02 4 15 15 | 40 | 15 | 15 None
FC005| FC Englishi | 2/0/(0 2 25 25 | 50 - - None
FExxx Foundation
1* FE Elective T 2 ) ) ) i ) )
23/25
- 20

1*: The course codes, LTP distribution and Evaluation Scheme for Foundation Electives are d
Table 3.
2*: The actual weekly load depends upba elective chosen by student under FE (Refer Table 3
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING
SEMESTER Il

Evaluation Scheme

(Percentage weights)

Course ) Pre-
Type Course L | T|P]| Credits

Code Theory Practical requisites
cA| mMs [Es| ca | Es
FC006 | FC | Mathematicdl | 3 |1|0 4 25 25 | 50 - - None
FC007 | FC | English- I 2100 2 25| 25 |50 | - | - | None
MACO01 | CC | Chemistry 3|10|2 4 15 15 | 40| 15 | 15 None
MACO2 | cc |Engineering | o gl o ]y 15 | 15 | 40| 15 | 15| None
Mechanics
macoz | cc | Workshop 2lola| a4 15| 15 | 40| 15 | 15| None
Technology
MACO4 | cc |Engneenng 1o gl 4l 4 30 | 70| None
Graphics
FExxx Foundation
1* FE | Elective o I A )
30/32
o 24

1*: The course codes, LTP distribution and Evaluation Scheme for Foundation Electigégearm
Table 3.
2*: The actual weekly load depends upon the elective chosen by the student under FE (Refer ]
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B.E. MANUFACTURING PROCESSES AND AUTOMATION
ENGINEERING - AUDIT COURSES DURING SUMMER

COURSES AFTER Il SEMESTER

Evaluation Scheme

Theory | Practical

Course Type Course LTP | Credits | CA-MS- CA-ES
Code
ES
Audit Courses(AC) can be floatg - The evaluation schem
ACxxx | Audit | during summer break aftef%2 NIL and minimum grade

EO semesters on:

(I) Courses for improvement:
These will not be shown on
the degree.

(I) Couses on new themes:
These willbe shown on the
degree.

for getting
ASatisfact
will be decided by the
Department.  Studer
has to achieve th
minimum gradeg
prescribed for getting
ASati sf a&lct
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING

SEMESTER Il
Evaluation Scheme
(Percentage weights)
Course T c 11 P | credit Pre-
No. ype ourse redits Theory Practical | requisites
CA | MS |ES| CA | ES
MACO5 | cc | Machine 0ola| 4 15 | 15 | 40| 15 | 15 | None
Drawing
MACO6 | cc |Manufacturing oo 1 15 | 15 | 40| 15 | 15 | None
Processes |
MAco7 | cc | Mechanical fo1 0,1, 15 | 15 | 40| 15 | 15 | None
Sciences
MACO8 | cC Control ol2| a4 15 | 15 | 40| 15 | 15 | None
System
Mathematics None
MACO09 CC " 110 4 15 15 | 40 | 15 15
FExxx Foundation
1* FE Elective e 2 ) ) i ) ) )
29/31
o 22

1*: The course codes, LTP distribution and Evaluation Scheme for Foundation Electives are

Table 3.

2*: The actual weekly load depends upon the elective chosen by the studerkkiiRefer Table

3).
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING

SEMESTER IV
Evaluation Scheme
c (Percentage weights) b
ourse . re-
No. Type Course L | T|P]| Credits Theory Practical | requisites
CA|MS | ES|CA |ES
Kinematics &
MAC10| CC | Dynamicsof {3 |0 |2 4 15 | 15 | 40 | 15 | 15| None
Machinery
MAC11| cc | Mechanicsofl ol 1,1, 15 | 15 | 40 | 15 | 15| None
solids
Transducers
MAC12 | CC and 3/0/|2 4 15 | 15 | 40 | 15 | 15| None
Measurements
MAC13| cc | Manufacturing| o o1, |, 15 | 15 | 40 | 15 | 15| None
Processes Il
MAC14| cc | Sdenceol fal,lg] 4 25 | 25|50 | - | - | None
Materials
FExxx Foundation
1* FE Elective N 2 ) ) ) ) ) )
28/30
o 22

1*: The course codes, LTP distribution and Evaluation Scheme for Foundation Electives are
Table 3.
2*: The actual weekly load depends upon the elective chosen by the student under FE(Re&r

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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B.E. COMPUTER ENGINEERING - AUDIT COURSES DURING Evaluation Scheme
SUMMER AFTER IV SEMESTER
Course Theory | Practical
Type Course LTP | Credits | CA-MS- | Internal -
No.
ES External
Audit Courses can be floated - NIL The evaluation schem
ACxxx | Audit | during summer break aftel’4 and minimum grade
EO semester on: for getting
(i) Courses for improvement: ASati sfact
These will not be shown on the will be decided by the
degree. Department.  Studer
(if) Courses on new themes : has to achieve th
These will be shown on the minimum grades
degree. prescribed for getting
ASatisfact

AC: Audit Course
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING

SEMESTER V
Evaluation Scheme
c (Percentage weights) b
ourse . re-
No. Type Course L | T|P|Credits Theory Practical | requisites
CA | MS |ES| CA | ES
Machine
MAC15 | CC TOO:;;C?NC 3lo|2| 4 | 15| 15|40| 15 | 15| None
Automation
Metrology
MAC16 | CC | and Quality| 3|0 |2 4 15| 15 | 40| 15 | 15 None
Control
MAC17 | CC | Tool Design| 3|0 |2 4 15| 15 | 40| 15 | 15 None
MACis | cc | OPerations|siglol 4 | 15| 15 | 40| 15 | 15 | None
Research
EG/ .
MAD El
1*xx ED/ ective(s) R 4 ) ) ) ) ) )
EO
24/26 | 20-35
3*
1*: The LTP allocation, Evaluation Scheme and-fquisites for Electives are given in Table8.4
The course code will depend upon student 6

2*: The actual weekly load will depend upon the elective(s) chosen Isyitient.
3*: A student may register for courses leading to a minimum of 16 credits and a maximum of |
credits. Normally, a student registers for courses leading to 22 credits.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING

SEMESTER VI

Evaluation Scheme
(Percentage weights)

Course : Pre-
No. Type Course T | P | Credits Theory Practical | requisites
CA | MS | ES|CA | ES
MAC19 | cc | COMeMC ) glol 4 | 15| 15 | 40| 15 | 15 | None
Modeling
Applied
MAC20 | CC | Plasticity 0|2 4 15 | 15 | 40| 15 | 15 None
Mechanical None
MAC21 CcC . 0|2 4 15 | 15 | 40| 15 15
Design
EG/
MAl[*)XX ED/ | Elective(s) - - - - - - - -
EO
20/35 12-28
2% 3*

1*: The LTP allocation, Evaluation Scheme and-Requisites for Electives are given in Table6.4
The course code will depend upihre elective(s) chosen by the student.

2*: The actual weekly load will depend upon the elective(s) chosen by the student.

3*: A student may register for courses leading to a minimum of 12 credits and a maximun

credits. Normally, a student registeos €ourses leading to 22 credits

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING -TRAINING
AFTER SEMESTER VI
Evaluation Scheme
(Percentage weights) Pre-
course | rne | subject T | P | Credits - requisites
No. yp J Theory Practical
CA| MS | ES | CA | ES
MA1C*22 CC Training - |- 2 - - - 40 | 60 None

1*: Students will undergo Training in the Industry/research organization/ reputed institution
the Summer vacation after sixth Semester. This will be evaluated as a VII Semesterdsuhjgg
endsemester examination.
Training gives exposure to students on the working of the industry on research directig
practical applications of Electronics and Communication Engineering and on work ethics.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING
SEMESTER VII

Evaluation Scheme

(Percentage weights)

Course ) Pre-
Type Course L|T|P| Credits

No. Theory Practical | requisites
CA | MS | ES| CA | ES

MAl(fZZ CC | Training |-|-|-| 2 - | - | -] 40 |60| Nore

MAC23 _

o CC | Projectt |0|0|-| 4 - | - | -]4|e0| None

MAC24 | CC |ProductDesign2|0|4| 4 15 | 15 | 40| 15 | 15 None

Modern
MAC25 | CC Methods of | 3|02 4 15 | 15 | 40| 15 | 15 None
Manufacturing
MADXx ED/
3* EG/ Elective(s) |-|- |- 4 - - - - - -
EO
20/35 | 1428
4 5

1*: Training undertaken by students during the Summer vacation after sixth Semester
evaluated as a VIl Semester subject duringssmdester examination.

2 % Project wor k IS based on the studen
fundamental concepts of the basic sciences, mathematics, engineering subjects and human vg
3*: The LTP allocation, Evaluation Scheme and-reguisites for Electives are given in Table§.4
The course code will depend upon the elective(s) chosen Isyuithent.

4*: The actual weekly load will depend upon the elective(s) chosen by the student.

5*. A student may register for courses leading to a minimum of 14 credits and a maximun
credits. Normally, a student registers for courses leading ¢oe2its.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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B.E. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING

SEMESTER VIII
Evaluation Scheme
c (Percentage weights) b
ourse . re-
No. Type Course | L |T|P|Credits Theory Practical requisites
CA |MS |ES|CA | ES
W cc | Projecti [o]ola| 4 |0 | 0 0|40| 60| None
EG/
MAzthX ED/ |Electives) - | - | -| 4 T .
EO
20/35 4-28
3* 2%
1*: Project work is based on the studentsoéo

concepts of various basic sciences, mathematics, human values and engineering subjects.
2*: The LTP allocation, Evaluation Scheme and-faguisites foilElectives are given in Tables

3-6.

3*: The actual weekly load will depend upon the elective(s) chosen by the student.
4*: A student may register for courses leading to a minimum of 4 credits and a maximum of 28

Normally, a student registers foourses leading to 22 credits.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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TABLE -3: LIST OF FOUNDATION ELECTIVES

ENGINEERING

LTP Evaluation Scheme
Name of Allocation Theory Practical Pre.
Code Foundation Requisites
Elective L|T|P|CA|MS| ES|CA|MS g
FEOO1 Sportsl 0|0 4 - - - 60 | 40 None
FE002 Sportsl| 0|0 4 - - - 60 | 40 FEO0O1
FEO003 NSS 0|0 4 - - - 60 | 40 None
FE004 NCC 0|0 4 - - - 60 | 40 None
Feoos | corperate social |, g | g | a5 | 25 (50| - | - | None
Responsibility
FE006 Environmental | 5 | 51 o | 25| 25 | 50| - | - | None
Sciences
Environment
FEOOQ7 developmenand | 2 | 0| O | 25 | 25 | 50 - - None
Society
FE008 Spoken Skillsin | 5 | 61 o | 25 | 25 | 50 | - | - None
English
FEOO09 Financial Literacy | 2 | 0 | O | 25 | 25 | 50 - - None
FE010 introductionto- |, | 5 | | 55 | 25 | 50| - | - None
Indian society
Soft Skills and
FEO11 Personality 10| 2 - - - 60 | 40 None
Development
Business
FEO12 communication |, [ 5 || | . | 60| 40 | None
and Presentation
Skills
FEO13 Theatre O|0| 4 - - - 60 | 40 None
FEO14 Dance 0|0} 4 - - - 60 | 40 None
FEO15 Yoga O|0| 4 - - - 60 | 40 None
FEO16 Digital Film olo| 4| -] -] -|60]| 40| None
Making

25
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ENGINEERING
Workshop
FEOL17 (Electrical and 0|0 4 - - - 60 | 40 None
Mechanical)
Name of
Code Foundation LT P Evaluation Scheme Pr?_.
. Allocation Requisites
Elective
FEO18 Music O|0| 4 - - - 60 | 40 None
FEolg | Sociology of 20| 0|25|25|50| - | - | None
development
Universal Human
FEO20 Values 1: Selfandf 2 | O | O | 25 | 25 | 50 - - None
Family
Universal Human
FEO21 Values 2: Self 20| 0| 25| 25| 50 - - FEO020
Society and Natur¢

26
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TABLE 4 - PART A: LIST OF DISCIPLINE CENTRIC ELECTIVES
(WITH TUTORIAL)

LTP Allocation Evaluation Scheme
Theory Practical
L T P CA MS ES CA MS
3 1 0 25 25 50 - -
Code Name of Elective Pre-Requisites
MADO1 Value Engineering None
MADO2 Reliability FCO001, FC006, MACO9
MADO3 Financial Management None
MADO4 Total Quality None
Management
MADOS Industrial Control None
Systems
MADO6 Embedded Systems None
MADO7 Ergonomics None
MADOg | Management of MAC18
Manufacturing System
Flexible Manufacturing
MADO9 MACO06, MAC13, MAC25
Systems
MAD10 Design of Experiments None
MAD11 | Micro Electro MACO8, MAC25
Mechanical Systems
MAD 12 Composite Materials MAC14
MAD 13 Micro/Nano Machining MACO06, MAC13, MAC14
MAD 14 Material Management FC002

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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TABLE 4 T PART B:

LIST OF DISCIPLINE CENTRIC ELECTIVES

(WITH PRACTICAL)

LTP Allocation

Evaluation Scheme

Theory Practical
L T P CA MS ES CA ES
3 0 2 15 15 40 15 15
Code Name of Elective Pre-Requisites
MAD 21 Finite Element Methods MACO07, MAC11
MAD 22 Fracture Mechanics MACO02, MAC11
MAD 23 Mechanical Vibrations FC006, MAC10
MAD 24 Rapl_d Prototyping and MAC19
Tooling
MAD 25 Fluid Systems MACO7
MAD 26 Refnggra’qon and Air MACO7
Conditioning
MAD 27 Mechatronics MACO08, MAC12
. FC002, MAC02, MACO08, MAC10,
MAD 28 Robotics MAC12
MAD29 Artificial Intelligence FC001, FCO02MACO09
MAD3p | Automation in MAC12, MAC13, MAC15
Engineering
MAD 31 Management Informatior MAC1S

System Design

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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TABLE -5: GENERIC ELECTIVES (EG)

A STUDENT MAY TAKE ANY COUR SE OFFERED BY ANY DEPARTMENT OF
THE INSTITUTE UND ER THE CATEGORIES OF CORE COURSE (CC) AND
DISCIPLINE CENTRIC ELECTIVE (ED). HOWEVER, SUCH OPTIONS SHALL

BE OFFERED TO A STUDENT AS PER PRESCRIBED GUIDELINES OF THE
INSTITUTE .

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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TABLE -6: LIST OF OPEN ELECTIVES

LTP Allocation Evaluation Scheme
L T P CA MS ES Int. Ext.
3 1 0 25 25 50 - -
Code Name of Elective L T P Pre-requisites
EO001 | Technical Communication 3 1 0 None
EO002 | Disaster Management 3 1 0 None
EO003 | Basics of Finance Management 3 1 0 None
E0004 I\B/laaﬂgzgr;zlrl:tman Resources 3 1 0 None
EOO005 | Project Management 3 1 0 None
EOO006 | Basics of Corporate Law 3 1 0 None
EOO007 | Biological computing 3 1 0 None
EOO008 | Basic of social science 3 1 0 None
EO009 | Entrepreneurship 3 1 0 None
EO010 | Social work 3 1 0 None
EOO011 | IP and Patenting 3 1 0 None
coorz | Sypmy S aregemert 13 L0 | one
EOO013 | Organization Development 3 0 None
coous | w0 ens
EO015 | Global Strategynd Technology 3 1 0 None
0016 ggg:g(naenng System Analysis an¢ 3 1 0 None
EOO017 Biology for Engineers 3 1 0 None
EO018 | Energy, Environment and Society 3 1 0 None
EO019 | Public Policy and Governance 3 1 0 None

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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OPEN ELECTIVES
Course Course name L T P Pre-requisites
Code
EO020 | Numerical Methods 3 0 2 None
EO021 | Mathematical Statistics 3 1 0 None
0022 | Abstract and Linear Algebra 3 1 0 None
EO023 | Optimization Techniques 3 1 0 None
Introduction to Mathematical
EO024 | Software andProgramming 2 0 4 None
Languages
EO025 | Mathematical Finance 3 1 0 None
EO026 | Quantum Electronics 3 0 2 None
EO027 | Laser Systems and Applications 3 0 2 None
EOO028 | Optoelectronics and Photonics 3 0 2 None
£0029 Electromagnetlc Theory and 3 0 5 None
Waveguide
EO030 | Polymer Science and Technology 3 0 2 None
EO031 | Semiconductor Physics and Devicey 3 0 2 None
EO032 | Elements of Fibre Optics 3 0 2 None
EO033 | Material Physics 3 0 2 N one
E0034 Advanced. Electromagnetlc Theory 3 0 5 None
and Relativity
EOO035 | Fibre and Integrated Optics 3 0 2 None
EO036 | Condensed Matter Physics 3 0 2 None
EO037 | Microwave 3 0 2 None
Fundamentals of Instrumentation an
EOO038 . . . . 3 0 2 None
experimental techniques in Physics
EOO039 | Lasers and Photonics 3 0 2 None

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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SYLLABUS OF FOUNDATION CORE COURSES

Course No. Title of the Course Course Structure Pre-Requisite

FC001 Mathematics | L-T-P: 31-0 None

COURSE OUTCOMES (COs)
1 Analyze and test infinite series for its convergence.
T Find Tayl or 6s s er imnsnad funpctooms ofiomerand mora variabhes
i Calculate length, area, radius of curvature, surface of revolution and volume of revolu
1 Calculate area of a given region and volume enclosed by a surface.

COURSE CONTENT
Infinite Series: Tests for cong r genc e o f series (Compar
Logarithmic and nth root), Alternating series, Absolute convergence, Conditional convergenc

Function of Single Variable: Hyperbolic functionsf ay | or 6 s and Mac | @
remainder terms, Polar Curves, Angle between tangent and radius vector, Curvature and Ra
Curvature, Asymptotes, Curve tracing, Applications of definite integral to area, arc length,
area and volume of revolution (in Cartesian, parametric and polandetates).

Function of Several Variables Parti al Derivatives, Di f f
t heor em, Jacobi an, Tayl ordés theor em, Ma x i
Extreme val ues, Lagr an g eigliaers, Diftetterftiatich uredér the intege
sign.

Multiple Integrals : Evaluation of double integral (in Cartesian and polaombnates) change ¢
order of integration, integration by change of variables and its applications in area, mg
volume. Tiple integral (in Cartesian, cylindrical and sphericalocdinates) and its application
volume.

SUGGESTED READINGS

T G. B. Thomas and R. L. Finney, AnCal cul
T R. K. Jain and S. e&ngiKnedryiemgemat MeAmasta
T Erwin Kreyszig, AAdvanced engineering
T Mi chael Greenberg, fAAdvanced engineer:]

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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Course No. Title of the Course Course Structure Pre-Requisite
FC002 computer L-T-P: 30-2 None
Programming

COURSE OUTCOMES (COs)

1 To understanthe basic terminology program structures used in computer programm
solve real world problems.

1 To learn the process of representing problems and writing, compiling and deb
programs.

1 To develop programming skills in using different types of data, decision structures,
functions, pointers, data files and dynamic memory allocatiealldeation.

1 To understand the need for continuing to learn new languages to solve cpnatlexns in
different domains.

COURSE CONTENT

C Programming Language

Thinking like a programmer: problem solving. Components of a problem, algorithm, chec
for errors and inconsistencies, writing a pseudocode.

Boolean Logic:Binary Number systems anddaes and operations.

Introduction to programming& Basics of C: Concepts of Algorithm and Flowcharts, Process
compilation, Basic features of C Language like Identifier, Keywords, Variable, data
Operators and Expression, basic screen and keyboard I/O, Control Statements, iteratior
loops, Enumerated thatypes, bitwise operators, C Preprocessor statements.
Arrays and Pointers: One and multidimensional dimensional arrays, strings arrays, operatic
strings, Array and Pointers, Pointers and strings, Pointer to Pointer, other aspect of pésete
Defined Data Types: Structures, Unions, bit fields.

Functions: Concept of modular programming, Using functions, Scope of data, Recursive fun
Pointers and functions, Command line arguments.

Linked List: Dynamic memory allocation, singly linksl, traversing, searching, insertion, g
deletion.

Files: Types of files, working with files, usage of file management functions.

C++ Programming Language
Moving from C to C++: Concepts of Object Orientation, Objects, classes, encapsulation
abstration, inheritance, delegation, and software reuse. Inheritance visibility rules using
private, protected, member functions: Constructors / destructors, operator (::), accessing
functions within a class, new, delete.

Friend functions and classes static data and functions, function templates, pointers within a
and passing / returning objects as arguments.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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Functions Polymorphismi virtual functions, function overloading, variable definition at the p
of use, reference variables, striype checking, default arguments, type conversion.

Exception handling, streams based 1/0.

Trends: Kinds of programming languages.

Guidelines for practical work based on programming concepts:

Programs for temperature conversion, area of triaraglanting frequencies of letters, words
understand the basic data types, inpuiput, control flags.

Programs for decision making using selection, looping, processing of arrays for sorting, se
string manipulations, matrix operations.

Programs fo parameter passing to functions, returning values, interactions among fun
pointer with arrays, strings, call by reference.

Programs using structure, pointers and files for linked lists, inventory management etc.
Program using bit wise operatorssimulate the combinational circuits.

Program showing the concept of objects, access specifiers and inheritance.

SUGGESTED READINGS
1 B. W. Kernighan and D. M. Ritchie, 0The

T Herbert Schil dt, fAC:TataiMcérawndHilmp | et e Ref e
1 Letus C, by Yashwant Kanitkar, PublishieBPB Publication

T Byron Gottfried, ASchaum's Outline of
T Budd, cObj ect Oriented Programmingo, Ad
T D. Samantha, fAObject arnide ndtaevca ORr dPgHrl a mn
f Stroustrup, 0OProgramming in C++0, Speci

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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Course No. Title of the Course Course Structure Pre-Requisite
Electrical and
FCO003 Electronics L-T-P: 30-2 None
Engineering

COURSE OUTCOMES (COs)
1 Tounderstand the basic concepts of magnetic, AC & DC circuits.
1 To learn the basics of semiconductor diodes, BJTs.
1 Will be able to analyze basic electrical and electronic circuits.

COURSE CONTENT

D.C. Circuits and Theorems: Oh mo s Law, KCL, K V lAnalydis, sCircuit
parameters, energy storage aspects, Supe
Power Transfer Theor eelta Mansfdrnmaton. GAgplicdtibneobtiheere
to the Analysis of dc circuits.

A.C.Circuits: R-L, R-C, R-L-C circuits (series and parallel), Time Constant, Phasor represen
Response of R, R-C and RL-C circuit to sinusoidal input Resonarseries and parallel-R-C
Circuits, Qfactor, Bandwidth.

Magnetic Circuits: Magnetomotive Force, Magnetic Field Strength; Permeability, Reluct
Permeance, Analogy between Electric and Magnetic Circuits.

Semiconductor Diodes and Rectifiers:Introduction, general characteristics, &ne levels,
extrinsic materials n & p type, ideal diode, basic construction and characteristics, DC
resistance, equivalent circuits, drift & diffusion currents, transition & diffusion capacitance ri
recovery times, temperature effects, diode gpations, different types of diodes (Zener, Varac|
Schouky, Power, Tunnel, Photodiode & LED), Half wave & full wave rectifiers. Switched |
Power Supply.

Bipolar junction transistor: Introduction, Transistor, construction, transistor operations,
characteristics, load line, operating point, leakage currents, saturation and cut off m
operations, EbeMo | | 6 s model

Bias Stabilization: Need for stabilization, fixed bias, emitter bias, self bias, bias stability
respect to variation indVge & b, Stabilization factors, t

SUGGESTED READINGS

T Vincent De l Tor o, AEIl ectrical Engineer
T Mittle and Mittal, ABasic Electrical E
1T Boyl estad and Nashel sky, AEl ectronic D
T Mill man & Grabel, AiMi croel ectroni cso,

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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Course No. Title of the Course Course Structure Pre-Requisite
FC004 Physics L-T-P: 30-2 None

COURSE OUTCOMES (COs)

1 Knowing important concepts and phenomena linked to relativity, waves and oscil
and be able to do analytical and numerical calculatfonsfaithful measurements
observations and gravitational wave communications.

1 The course is helpful to the students in understangianigus optical wave phenome
which are required for optical & electromagnetic wave communications and in @
devices.

1 Concepts of Laser and Optical Fiber for modern developments in physics whi
helpful in designing and developing new devices used in optical communice
medicine, environment, industries and related physics.

COURSE CONTENT

Relativity: Special Relativity Lorentz Transformations, Velocity addition, Time dilation, Len
Contraction, Variation of mass with velocity, Mass and energy, Relativistic momentur
relativistic energy, Gener al t h e oonm, YGrauitdtional
waves, Gravity and Light.

Oscillations and Waves: Damped and forced oscillations, Sharpness of resonaniact@,
Application in resonance, Acoustic waves, Pressure wave equations, Intensity pressure
Acoustic impedance, Refidon and transmission of acoustic waves, Impedance matc
Ultrasonic and its applications.

Optics: Il nterference: Il nterference due to t
wavelength of sodium light, Interference due to wedge shaped Biffraction: Fraunhofer
diffraction due to single slit and N Slits, Plane transmission grating, Rayleigh criteri
resolution, Resolving power of a grating, Polarization: Polarization in light, Birefringence,
prism, Quarter and half wave plat&oduction and analysis of plane, Circularly and elliptic
polarized light, Optical rotation, specific rotation, Polarimeter.

Quantum Theory of Light: Her t z 6 s E kighteas anleatramsgnetic Wave, Blackba
radiation, Light Quantization, Cortgn Effect , Xrays.
LASERS : Absorption and emission of radiation, Main features of a laser, Spatial and tel
coherence, Einstein Coefficients, condition for light amplification, Basic requirement for

Population Inversion Threshold ConditionLine shape function , Optical Resonators , Three |
and four level systems. Classification of Lasers: Solid State lRasgay laser and Gas Laséfe-

Ne laser (Principle, Construction and working), Optical properties of semicond
Semiconductor las (Principle, Construction and working), Applications of lasers in the fie
medicine, Industry, Environment a@idmmunication.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
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Fibre Optics : Need for fiber Optic Communication, Physical nature of Optical fiber, Theo
Light propagation in opticdlber, Acceptance angle and numerical aperture, Step index and ¢
index fibers, Single mode and multimode fibers, Losses in optical fiber, Optical Fiber cabl
bundles, Dispersion in optical fibers: Intermodal and ntcadal dispersion.

TERM WORK Experiments: Any ten experimentbased on the theory course or related suk
as above. For exampl es: Wavel ength by d
prism assembly, resolving power of a Telescope, N8ide assembly, specific ratan of cane
sugar by Polari meter, dispersive power of Prism, Wavelength dlleHéaser by diffraction
refractive index for @ay and Er avy, Brewesterds | aw, Ul t
aperture of an optical fiber, other experiments based @BR\and optical fiber.

SUGGESTED READINGS

1T Beiser, Shobhit Mahajan, AConcepts of
T Ser wey , Moses, Moyer, fAModern Physics
1T S. Mat hur , AiMechanicso, S. Chand & co.
T Jenkins and White, MKMdwmwldila ment als of Op
T N. Subramaniam and Brij Lal , AnA Text B
T I'ndu Prakash, AnA Text B 6lo,ko ,0 fKiPtraabc t Macha
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Course No. Title of the Course Course Structure Pre-Requisite
FCO005 English | L-T-P: 20-0 None

COURSE OUTCOMES (COs)

1 The course will focus on the four integral skills of language, improving the profic
levels in all of them and to learn to use language as a tool for effective communicati

1 This course will widen theinderstanding of the learners in all genres of literature (§
stories, poetry, autobiographies..) with the help of expository pieces .

1 The course will strive to equip the learner with the ability to express oneself a
understood by others with cigrand precision, in both written and spoken forms.

1 This course will encourage creative use of language through translation, paraphrag
paragraph writing.

1 Along with the above, the course will also build confidence and encourage the stug
usea standard spoken form of English in order to prepare them to face job inter,
workplace and in higher studies.

COURSE CONTENT
1 Practice in dictation, punctuation and spellings, listening and reading comprehens
Practice with welformed sentencesith stress on remedial grammar.
Exercises in unseen comprehension, paraphrasing, paragraph writing & summariz
Reinforcement in letter writing, preparing CVs, writing book reviews.
Exposure to the nuances and usages of the language through newspapesagazine
as an exercise to be in line with current form of language used.
1 Proficiency in spoken English with focus on confidence building and star
pronunciation through language lab sessions.
Literature
1. Sadat Hasan Manto: Toba Tek Singh,
2. Abdul Kalam: Wings of Fire (excerpts)
3. Jhumpa Lahiri: The Namesake (excerpts)
4. Khaled Hosseini: The Kite Runner (excerpts)
5. Mohan Rakesh: Halfway House
Language Skills
1. Dictation, punctuation and spellings, listening and reading comprehension.,
2. Correspondence(forrh& informal)
3. Reading editorials, columns, speeches & essays

= =4 =4 A

SUGGESTED READINGS
1 Margaret M Maisonfi Ex a mi ne Yoo,urOrEinegnti sBhl ackswan.
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Course No. Title of the Course Course Structure Pre-Requisite
FCO006 Mathematics |l L-T-P: 31-0 None

COURSE OUTCOMES (COs)
1 Solve system of equations and know the concepts of eigenvalue and eigenvector.
1 Know the concepts of Ordinary Differential Equations and its applications.
1 Know the concepts of Special Functions.
1 Know the concepts of Laplace Transforms and its application to solve Differential Eqy

COURSE CONTENT

Matrices: Rank, inverse and normal form of a matrix using elementary transformg
consistency of linear system of equations; linear dependemEgendence, linear transformatio
eigenvalues and eigenvectors of a matrix, Cajdaynilton theorem, diagonalization.

Ordinary Differential Equations: Second & higher order linear differential equation with cons
coefficients, general solution ofomogenous and nerhomogenous equations, Eul@auchy
equation, Application to masspring system and electrical circuits. Power series method.

Special Functons Bet a and Gamma functions, Diric
polynomials andts properties, Bessel equation, and Bessel function of first kind and its prop
ber and bei functions.

Laplace Transforms. Basic properties, Laplace transform of derivatives and integrals. Lapla
periodic functions. Laplace transforms solutioh WP and simultaneous linear differenti
equations, unit step function, Dir@elta function. Inverse Laplace transform, Convolut
theorem.

SUGGESTED READINGS
1 G. B. Thomas and R. L. Finney, ACal cul

T RKJain and S. R. K. l yenger, AAdvance-(
T Erwin Kreyszig, AAdvanced engineering
T Mi chael Greenber g, AAdvanced engineer.
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Course No. Title of the Course Course Structure Pre-Requisite

FCO007 English I L-T-P: 20-0 None

COURSE OUTCOMES (COs)

T

The course will focus on the four integral skills of language, improving the profic
levels in all of them and to learn to use language as a tool for effeotivaunication.
This course will widen the understanding of the learners in all genres of literature
stories, poetry, autobiographies.) with the help of expository pieces .

The course will strive to equip the learner with the ability to expoeeself and b¢
understood by others with clarity and precision, in both written and spoken forms.
This course will encourage creative use of language through translation, parap
and paragraph writing.

Along with the above, the course will also buildnfidence and encourage the studg
to use a standard spoken form of English in order to prepare them to face job inte
workplace and in higher studies.

COURSE CONTENT
Literature
. Anton Chekov: The Bet
. Guy de Maupassant: The Necklace
D H Lawrence: Odour of Chrysanthemums

Sarojini Naidu: Bangle Sellers

1
2
3
4. R K Narayan: Malgudi Days
5
6

Rupert Brooke: The Soldier/Siegfried Sassoon: Suicide in the Trenches
Language Skills
1. translation, paragraph writing, paraphrasing, summarizing,
2. comprehension
3. Presentations/book reviews/reading exercises

SUGGESTED READINGS
1 MartinHewingf Advanced Eng)] i €amieriadignar Uni ver
T Meenakshi Raman & TeShminahy @oennumicaBth,a r @vaf o riid
Press.
T RenuGuptai A Cour se Wntinghca®ement Bl ackswan.
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SYLLABUS OF CORE COURSES

Course No Title of the Course Course Structure Pre-Requisite

MACO01 Chemistry L-T-P:3-0-2 None

COURSE OUT COMES (COy)
After completion of the course the students will be able to
1 Understandhe basic concept of Physical, Inorganic and Organic Chemistry
1 Understand the concepts of Polymers, Metals and Alloys
1 Understand the concept of Thermal Methods and their applications and basic th
principles of Green Technology
1 Perform titrimetricanalysis
1 Learn different titration methods by performing experiments

COURSE CONTENT

THEORY
Electrochemistry & Catalysis : Transport No., Nernst Equation of electrode Poten
Reference electrodes, Subsidiary Electrodes, Concentration Cell, Batteriagel&Cells,
Kinetics of Catalysis
Phase Rule :Deduction of Phase Rule, Basic Definition and Explanation, Phase Diagr
some simple systems (Water & Sulphur), Phase transportation -dfi, AAg-Pb and somg
binary systems
Thermal Method of Analysis : Elementary discussions of TGA, DTA & DSC

Inorganic Chemistry : Transition Metal complexes, Crystal Field Theory, synthesi
property of Metallurgy, Ferrous & NeRerrous Alloys

Electronic Effects : Inductive Effect, Hyperconjugation & Resonance and theififect on
physical & chemical properties of molecules, Mechanisms of some Reactions
Polymers : Effect of polymer structure on properties and production, Technical Applicg
and synthesis of some thermoplastic and thermoset resins, Natural Rubbemdiis;
Inorganic Polymers, loexchange Polymers, Conducting Polymers-@egradable Polymers
MolecularWeight of Polymers
Spectroscopy : Infrared, UltraViolet and Visible and NMR Spectroscopy and th
applications
Analytical Chemistry: Chromatograplti Methods of Separation, Gas Chromatogray
HPLC & Potentiometric methods
Green Technology :Introduction, Basic Principles of Green Technology, concept of :
economy, Tools of Green Technology, zero waste Technology
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9.

10.To determine the strength of Calcium by EDT&omplex metric Titration
11.To determine the strength of Hydrochloric acid, conduct metrically by titrating ag

12.To determine the strengthbfo hr 6 s salt against solu

PRACTICALS

To find the strength (grit.) of a given copper sulphate solution, iodometrically.
To find the strength of given potass
as an intermediate and potassium ferricyanide as an external indicator.
Determination of strength (gm/lit.) & given solution of potassium dichromate w
ferrous ammonium sulphate solution usingPNenyl anthranilic acid as intern
indicator.
To determine the strength (gm/lit.) of sulphuric acid and oxalic acid in a given sa
using NaOH and KMn@solutiors.
To determine the percentage of sodium carbonate in a given sample of com
caustic soda solution.
Argentometric Titrations (i) Volhardic Method

(i1i) By Mohro6s met hod
Estimation of silver nitrate againsttagsium Thiocyanate using ferric indicator.
To estimate the strength of barium chloride in a given solution using sodium car
and hydrochloric acid solutions.
To determination the percentage of calcium carbonate in precipitated chalk
hydrochlort acid and NaOH solutions.

standard sodium hydroxide solution.

SUGGESTED READINGS

T

1
il
il
1
T
l

K. J. Laidler, AChemical Kineticso

R. T. Morrison & R. N . Boyd, fAOrgani
J. D. Lee, AConcise I norganic Chemi g
A. I Vogel, AQuantitative I norgani ¢
Jan and Jai n, AEngi neering Chemistryd
Balram Pani, AEngineering Chemistryg
Shashi Chawla, AEngineering Chemistr
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Course No Title of the Course Course Structure Pre-Requisite
MACO02 Engineering L-T-P:30-2 None
Mechanics

COURSE OUT COMES (COs)
1 Understand thbasic laws of engineering mechanics
1 Analyze mechaniosf rigid solids and solvgroblems using classical methods
1 Understand behavior of rigid bodies under dynamic conditions with/without fri
force

COURSE CONTENT

UNIT I: Basics and Statics bParticles

Introductioni Units and Dimensions Laws of Mechanic§ Lami 6 s t heor e

and triangular Law of forces TVectorial representation of forcésVector operations o
forces -additions, subtraction, dot produatross produci Coplanar Force$ rectangular
component$ Equilibrium of a particlé Forces in spack Equilibrium of a particle in spade
Equivalent systems of forcésPrinciple of transmissibility .

UNIT II:  Equilibrium of Rigid Bodies

Free bodydiagrami Types of support$ Action and reaction foreei stable equilibriumi

Momentsand Couples Moment of a force about a point and about an &xMectorial
representation of moments and coupie$Scalar components of a momentVar i g

theorem i1 Single equivalent forceEquilibrium of Rigid bodies in two dimensionis
Equilibrium of Rigid bodies in three dimensions

UNIT lll: Properties of Surfaces ad Solids

Centroids and centre of mas€entroids of lines and areafkectangular, circular, triangulg
areas by integration T section, | section; Angle section, Hollow section by g standarg
formulai Theorems of Pappus Area moments of inertia of plane areasRectangular
circular, triangular areas by integratidbfl section, | section, Angle section, Hollow section
using standard formula Parallel axis theorem and perpendar axis theoreni Principal
moments of inertia of plane areasPrincipal axes of inertidMass moment of inertiamass
moment of inertia for prismatic, cylindrical and spherical solids from first printitelation
to area moments of inertia.

UNIT IV: Dynamics d Particles

Displacements, Velocity and acceleration, their relationshifelative motioni Curvilinear
motion- Ne wt on 6 s | a iv¥orkoBnergm &quatignimpulse and Momenturi

Impact of elastic bodies.

UNIT V: Friction and Elements d Rigid Body Dynamics

Friction forcei Laws of sliding frictioni equilibrium analysis of simple systems with slidi
friction T wedge friction. Rolling resistanceTranslation and Rotation of Rigid Bodiés
Velocity and acceleratioin General Plane motio of simple rigid bodies such as cylind
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disc/wheel and sphere.

SUGGESTED READINGS

T

= =4 4 -4 A

A K Tayal, iEngineering Mechanics (Statics and Dynaniddmesh Publications.

D S Kumar fiEngineering Mechanics (Statics and Dynantickataria sons.

U.C. JindalfiApplied Mechanics and Strength of MatertaliSalgotia Publications.
James M Ger e, i MecGENBAGE ddarmingdaClistoi Btbleshing
Ferdnand Beer and Russel Johnsile c hani ¢ s avicGrawedile r i al
R K BansalfiA Textbook ofStrengthof Material® Laxmi Publication.
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Course No Title of the Course Course Structure Pre-Requisite
MACO03 Workshop L-T-P:20-4 None
Technology

COURSE OUT COMES (COs)

1 To understand the importance of different engineering matetieds, compositions
properties and applications.

1 To introduce the basics of ferrous and #iemous metals; their methods of extract
from their respective ores and different uses of these metals/alloys.

1 Introduction to foundry practice; different type$ casting process, their uses ¢
limitations, casting defects.

1 Introduction to welding, classification of welding methods, brief introduction a
different types of welding technique, welding defects.

1 To provide brief introduction about forging, difearce between hot and cold forgir
forging defects, tools used in forging, different types of presses.

1 Learn about the hand tools and operations used in bench work and fitting, sheg
work

COURSE CONTENT
Materials : Compositions, Properties and usieg/rought iron, Pig iron, Cast iron, Malleal
iron, S.G. iron carbon and alloy steels, Copper, Aluminum, Lead, Brass Bronze, Durg
bearing metals, high temperature metals, cutting tool materials.
Casting Processes : Principles of metal castingeathaterials, types and allowance; Stt
of moulding, sand moulding, tools, moulding materials, classification of moulds, desc
and operation of cupola: special Casting processes e:gaslieg, permanent mould castir
centrifugal casting, investent casting.
Smithy and Forging: Basic operations e.g. upsetting, fullering, flattening, drawing, sw|
tools and appliances; drop forging, press forging.
Metal Dbining : Welding principles, classification of welding techniques; Oxyacetylene
welding, equipment and field of application, Arcweiding, metal arc, Carbon arc, subm
arc and atomic hydrogen arc welding, Electric resistance welding : spot, seem, butt, by
and precession welding; Flux; composition, properties and function, Elegtrode

Types of joints and edge preparation. Brazing and soldering, Sheet Metal Work: Cg
processes, tools and equi pment ds; met al
Bench Work and Fitting: Fitting, sawing, chipping, thread cutting (cap)ping; Study of han
tools, Marking and marking tools.
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SUGGESTED READINGS
1 S.K Hajra ChoudharyijElements of Workshop Technology Vbb Media Promotors
Pvt Ltd.
1 P.N. RaofiManufacturingTechnologywol-1 oTata McGraw Hill.
B S Raghuwanshi, "A course Workshop Technology"”, Dhanpat Rai.
1 Kalpakjian, "Manufacturing Engineering and technology”, Pearson

=
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Course No Title of the Course Course Structure Pre-Requisite
MACO04 Engineering Graphic; L-T-P:2-0-4 None

COURSE OUT COMES (COs)
On Completion of the course the student are able to:
1 Perform free hand sketching of basic geometrical constructions and multiple
of objects.
Do orthographic projection of lines and plane surfaces solids.
Draw projections of section of solids and depenent of surfaces.
Prepare isometric and perspective sections of simple solids.
Read and interpret drawings of simple machine parts/ sectional views in fir
third angle of projection systems.
1 Improve their visualization skills so that they can psgahese skills if
developing new products.
1 Communicate ideas and information through engineering drawing.

E e ]

COURSE CONTENT

Introduction:

Instruments and their uses:' letterings construction and uses of various scales: dimens
per .S.l. 6961972.

Engineering Curves: Parabola; hyperbola; ellipse: cycloid, in volute; spiral; helix and |
points of simple moving mechanism-§ér chain)

Projections:

Straight lines; Planes and solids; development of surfaces of right and oblique solids;
of solids, interpenetration and intersection of solids; isometric and oblique parallel pro|
of solids.

SUGGESTED READINGS
1 N D Bhatt,fiEngineering Drawing Charotar.
1 P S Gill,iEngineering Drawing Kataria Sons.
1 R K DhawanjiA Text Book of Engineerin@prawingd S. Chand.
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Course No Title of the Course Course Structure Pre-Requisite
MACO05 Machine Drawing L-T-P:20-4 None

COURSE OUT COMES (COs)

After taking this course students should be able to:
1 Describe the theory of projections and compgtephics.
1 Apply various concepts of engineering graphics like dimensioning, convention

standards related to machine drawings in order to become professionally efficiel

1 Read and interpret assembly drawings with moderate complexity.

Explain the convetions and the methods of assembly drawings.

1 Develop visualization skills so that they can apply these skills in developing
products.

1 Construct simple assembly drawings and prepare detailed part drawings usin
packages like AutoCAD.

1 Communicatedeas and information through technical drawing.

=

COURSE CONTENT
Review of lettering, dimensioning: standards; orthographies and sectional views. Seleci
indication of fits and tolerances; Indian standards.

Different kinds of threaded fasteners ahdit uses: locking arrangements, thread forms
their uses.

Drawing of simple assemblies and machine pastembly, and disassembly. Sketching fr
models of assemblies and parts. Computer graphics.

SUGGESTED READINGS
1 S C SharmaiMachine Drawing@ Standard Publishers Distributers.
1 P S Gill,AA Text Book of Machine Drawing Kataria Sons.
1 Laxmi NarayananfMachine Drawin@ Jain Brothers.
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Course No Title of the Course Course Structure Pre-Requisite
MACO06 Manufacturing L-T-P:30-2 None
Processes |

COURSE OUT COMES (COs)

1 To understand the importance of different engineering materials, their compos
properties and applications.

{1 To introduce the basics of ferrous and {iemous metals; their methods of extract
from their repective ores and different uses of these metals/alloys.

1 Introduction to foundry practice; different types of casting process, their use
limitations, casting defects.

71 Introduction to welding, classification of welding methods, brief introduction a
different types of welding technique, welding defects.

1 To provide brief introduction about forging, difference between hot and cold for
forging defects, tools used in forging, different types of presses.

1 Learn about the hand tools and operations usé&nch work and fitting, sheet me
work

COURSE CONTENT

Powder Metallurgy:
Introduction. Production of metal powders. Compaction and sintg@rogesses. Seconda
andfinishing operations. Economics, advantages, and applications of powder metallurgy
Recentadvances and application case studies.

Metal Casting:

Introduction: Brief History, Advantages and Limitations, ApplicatioRatterns: Patter
materialsallowances, types of pattern, color code scheme

Sand Casting: Green and dry sand caspngcess, types of sand, moldingndaand its
propertiesmolding sand composition.

Cores: Use, core material, types of cores, advantages and limitations, core prints, (¢
Gating and Risering System: Element of gating systems, types of gates, dBsgn
considerations

Special Molding Processes: Carbon dioxide molding prodegsstment casting process, [
casting process, shell molding process, Vac@ealed casting process
Casting defects: Causes and remedies of defects such as blovgndiedes, blisters, ho
tears,cold shut, metal penetration,

Melting Practices: cupola: charge calculations, construction; other furnaces: work
induction furnace, crucible furnace, and reverberate furnace
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Casting of non ferrous metals, recadzances and application case studies.

Joining:

Introduction: Principles of joining, general applications. Classification of joining opera
Classification based on type of joints, application of filler material, source of energy,

and pressure &ding processes. Various joining processes such as welding, brazin
soldering.

Soldering and brazing: Difference between both the processes, consumables used, m
brazing, fluxes used, their purpose and flux residue treatment.

Arc welding pover sources; Conventional welding transformers, rectifiers & current
voltage. Inverter based power sources. The influence of these power sources on Wedd
characteristics, self adjustment of welding arc. Arc welding operations. Manual
arc(MMA) or shielded metal arc (SMA) welding: Equipment requirement, electrode
welding of structural steels, coating constituents and their functions, types of coatin
electrode classification for plain carbon steel (IS 815:1974 & IS 814:1991), el
voltage selection for electrode&submerged arc welding (SAW): Process details, consum
such as fluxes and wires for welding mild steel, variations in submerged arc welding f
like single wire, tandem wire, parallel wires, field of applica.Gas metal arc weldin
(GMAW) or MIG/MAG welding: Process details, shielding gases, electrode wires, their
and welding current rangeBlG welding: Process details, power sources requirem
electrode sizes and materials, current carrying atipa of different electrodes, shieldir
gases, application of procefdasma arc welding, Key hole technique. Metal transfer st
in arc welding.Solid phase joining operations, science of solid phase joining, types of
phase joining operatioriscold friction, hot forgeultrasonic & diffusion joiningFriction stir
welding and processing.

Chemical welding Gas & thermit welding

Resistance welding: General principle of heat generation in resistance welding, applic
resistance welding pcesses. Process details and working principle of spot, seam
projection welding, percussion welding etcelectrode materials, shapes of electrodes, €
cooling, selection of welding currents, voltages, Il manufacture of resistance seam

(RSW) tubes by seam welding. Electro slag and electro gas welding.

Electron beam welding and laser welding and their applications.

SUGGESTED READINGS

1 S.K Hajra ChoudharyfiElements of Workshop Technology Ybb Media Promotorg
Pvt Ltd.
P.N. RaofiManufacturingTechnologyol-1 oTata McGraw Hill.
B S Raghuwanshi, "A course in Workshop Technology", Dhanpat Rai.
Kalpakjian, "Manufacturing Engineering and technology", Pearson
A Ghosh and AK Malik, "Manufacturing science", EWP.

= =4 4 A
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Course No Title of the Course Course Structure Pre-Requisite
MACO7 Mechanical Sciences L-T-P: 30-2 None

COURSE OUTCOMES (COs)
After taking this course students should be able to:

1 Understand the basic concepts of thermodynamic such as temperature, pressure
properties, process, state, cycles and equilibrium.

1 Understand the thermodynamic laws & its applications in the field of energy techr
notably in internal combustion engine, gas turbine, air conditioning refriger
compressors etc.

1 Analyze the powecycles such as Rankin cycle and its modifications, Otto cycle, D
cycle, Brayton cycle etc

1 Analyze the energy transfer through mass, heat and work for closed and control
systems.

1 Analyze the thermal efficiencies of heat engines such as CamddRankine cycles and tl
coefficients of performance for refrigerators.

1 Understand the fundamental concept of the fluid mechanics.

1 Apply the basic equations of fluid statics to determine forces on planar and curved s
that are submerged in a stdtiad;

1 Analyze the Stability of floating bodies

1 Analyze fluid flow problems with the application of the momentum and energy equatic

COURSE CONTENT

Introduction, Definitions and concepts: systems, energy, work, thermodynamic equili
property and stte. Laws of thermodynamics: Zeroth law, fist law and its consequeg
Thermodynamic properties of fluids, equation of state; second law of thermodyn
reversibility, Carnot's cycleentropy. Power Cycles: Rank in cycle and its modifications, Ot
cycle, Diesel cycle, Brayton cycle.

Fluid and flow, fluid properties, Hydrostatic pressure and hydrostatic forces on plane and
surfaces, Stability of floating bodies.

Fluid Flow: Steady and unsteady, stream lines, streak lines, continuity equatan, rate,
gradient, vorticity.

Euler's equation, Bernoulli' equation, momentum equation, energy equation and their applicq
Newton's viscosity law, laminar and turbulent flows : drag and lift, boundary layer flows,
through pipes, Nowlimensionahumbers.

SUGGESTED READINGS

1T P. K. Nag, AEngineering Thermodynami cs 0
T Sonntag/ Vanhyl ene, AFundamentals of Th
1T Gordon Rosers, AYon Mahew; Engineering
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T Y.V.C. Rao,ThE&mmgohemramingso, Khanna Pub
T E. Gutra, ABasic Thermodynami cso, Naro
T M. L. Mat hur, AMehta F.S. Ther mal Engin
T R. K. Raj put, ATher mal Engineeringo, L a
T Dhomkundwar Kot handar @amanmali AE nQoa unreseer

Publications.

1 Streeter V L and Wylie E BiFluid Mechanicé McGraw Hill.
1 | H ShamesfiMechanics of Fluids McGraw Hill.
1 R.K BansalfiFluid Mechanicsantly d r a u | i c Lamai @ublicatiens 0 ,
1 D.S. Kumar fiFluid Mechanics and Fluid Power Engineeiin§.K. Kataria and Sons
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Course No Title of the Course Course Structure Pre-Requisite
MACO08 Control Systems L-T-P:3-0-2 None

COURSE OUT COMES (COs)
T Represent the mathematical model gfyatem.
1 Determine the response of different order systems for various step inputs.
1 Analyze the stability of the system.

COURSE CONTENT

Control System Types: Open loop and closed loop control systems illustrations, b
representation, signal terminology, explanation with illustrations of servomechg
regulating system, Linear and nbnear controls,

Continuous and sampled data controls, Digital control.

Mathematical Modelling and System RepresentationDifferential equations of physicg
systems such as mechanical, electrical, electromechanical, thermal, pneumatic, liquid I
analogous systems, Transfer function, Bldékgramrepresentation ancduction technique
signal flow grapkconstruction, terminology, algebra and Mason's gain formula, effeg
feedback on variation fo system parameters, system dynamics and effect of distur
System state space equation.

Control System Components:Potentiometers, Synchros, Armature and field contrabe@
servomotor, A.C servomotor, steppermotor, rotating amplifiers, magnetic amplif
tachogenerators.

Time Domain Analysis: Standard test signals, transient response fo first and second
systens, transient response specificative control action on system performance, perfo
index concept and error performance indid&E, ITSE, IAE, ITAE, Root locus techniqy
concept, construction rules and root contours.

Frequency Domain Analysis: Conceptof frequency response, Frequency response -f
polar plot, Bode plots, Log magnitude vs. phase angle plot, performance specifiq
corelation between time and frequency responses.

Stability Analysis: Concept of stability, conditions for stability. RbeHurwitz criterion,
Nyquist criterion, Gain and phase mangin. Constant M and N loci, Use of Nichols ch
performance evaluation. Controlability and observability using state space concept.
Compensation Techniques:Control systems using compensatinatworks such as, La(
Lead, Laglead networks via frequency domain techniques.

SUGGESTED READINGS
T 1. J. Cagtrmaoh, Syist eMeswAgengi neeri ngo,
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Course No Title of the Course Course Structure Pre-Requisite
MACQ9 Mathematics I L-T-P:31-0 None

COURSE OUT COMES (COs)

1 Represent vectors analytically and geometrically, and compute dot and cross p
for presentations of lines and planes,

1 Analyze vector functions to find derivatives, tangent lines, integrals, arc lengtt
curvature,

1 Compute limits and derivatives of functions of 2 and 3 variables,

T Apply derivative concepts to find tangent lines to level curves and to
optimization problems,

1 Evaluate double and triple integrals for area and volume,

1 Determine gradient vector fieldsd find potential functions,

1 Evaluate line integrals directly and by the fundamental theorem

COURSE CONTENT
Vector anal ysi s: Triple product of vect
cur 1, Integration of vector fields. Gre&tpkes and Gauss theorems.

Functions of complex variables: Analytic functions, Harmonic conjugate. Conformal ma
Cauchy integral theorem, Residue theorem.

Special functions; Beta and Gamma functions, Bessel functions; Legd
functions/polynomials.
Partial differential equations.
Statistics and probability theory; Mathematical Statistics, graphical representation of sg
mean and variance. Random processes, random variables, mean, variance, ex
Various distributions

Binomial, Poisson, Seral random variablesco-relations.
Theory of sampling and sampling distributions.
Optimization involving single and multiple variables. Introduction to Operation Rese
Linear Programming- graphical and simplex method. Queuing theory. Dyng
ProgrammingNumeral analysis; Solution of linear equations, algebraic eigenvalue prg
polynomial equation, differentiation and integration. Calculus of variations.

SUGGESTED READINGS
1 G. B. Thomas and R. L. Finneyj Cal cul us and A rPeailsgn
Education.

T RK. Jain and @&dv&nc &d ¢égygngeeNaiodag mg
Erwin KreyszigfiAd vanced engi neeWileyng mat hemat
T Mi chael Greenberg, fAAdvanced engi negeg

=
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Course No Title of the Course Course Structure Pre-Requisite
MAC10 Kinematics & L-T-P:30-2 None
Dynamics ofMachines

COURSE OUT COMES (COs)
1 To understand the function of a mechanism in common machine tools.
1 To know the kinetics involved in the study of relative velocity andeleration amon
the links of a mechanism.
1 To understand the dynamics involved in the study of displacement, velocity, accel
and jerk of a mechanism.
To study the various possible motions between CGAM_LOWER assemblies.
Design of gears accordirig shape, size and their velocity ratio.
Balancing of rotating masses in different conditions.
T To study undamped & damped motion in longitudinal/transverse/torsional vibration

=A =4 =

COURSE CONTENT
Review of Kinematics and kinetics of a particle in plane met@artesian and polar coordinats
Tangent and normal components: werkergy principle.

Kinematics of a particle in space moti@artesian, cylindrical and spherical coordina
rotating set of coordinates.

Kinematics and kinetics of a rigid body in ptammotion. Kinematics and Kkinetics
interconnected rigid bodies. Rotating set of coordinates, Corkiest componentenangy
principle. Conservation principles.

Linkages, kinematic pair, inversion and equivalent linkages: Velocity and accelerationsa
of planar mechanismasnalytical and graphical methods, instantaneous centers and V¢
analysis.

Kinematics of higher pair mechanis@s:
CAM 0 Nomenclature, follower motions, graphical and analytical methods of synthesis ¢
profiles, pressure angl
GEARSG® Introduction, law of gearing, synthesis of tooth profile, undercutting and interfer
simple compound and epicyclic gear trains.

Dynamic analysis of single and multiple degrees of freedom systems. Dynamics of
mechanisms with specialfezence to slidecrank, mechanism and internal combustion engin
BALANCING: d Static and dynamic, single and mdgilinder engines.

SUGGESTED READINGS
f Joseph Edward ShigldeeyAT @otvd 1 FohPMAEES A
Oxford University Press.
T S. S. TReamtya no,f AMMcGhaiv Hlikk s 0 ,
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Course No Title of the Course Course Structure Pre-Requisite
MAC11 Mechanics of Solids L-T-P:30-2 None

COURSE OUT COMES (COs)
T Analyze the forces in machines and structures, understanding of frictional forces.
1 Classifybasic engineering mechanics concepts required for predicting behavior of
structures.
1 To understand first and second moment of areas to find out centroid and mon
inertia for different geometries.
1 Model the problem using freeody diagrams (FBPand accurate equilibrium equations
1 Identify and choose various types of loading and support conditions that act on st
systems and also reactions offered.
T Communicate the solution to all problems in an organized and coherent manr
elucidatethe meaning of the solution in the context of the problem.
1 Determine internal actions in statically determinate structures and draw internal
diagram$Shear
Force (SFD) and Bending Moment Diagrams (BMD) for these structures.
To understand theory sfmple bending and its applications in deflection of beams.
To calculate power transmitted by circular shafts using concept of torsion.
To understand combined effect of direct, bending and shear stresses.
Solve the problems related to the theory of elagticoncepts of stress and stra
strength and stiffness, deformations and displacements, strain energy, and load
capacity.
1 Predict the behavior of the solid bodies subjected to various types of loading.
1 Design machine elements using theoriedefbrmable bodies.
1 To calculate stresses in columns subjected to different loading conditions.

=A =4 =4 4 -4

COURSE CONTENT

Analysis of Stresses and StrainsConcept of stress, normal stress and shear stress
Cartesian components of stress at a point, sign convention and notation, equat
equilibrium, equality of shear stresses on mutually perpendicular planes and their pl
action, stress cirel Concept of strain, normal and shear strain, two dimensional state of
Poi ssonb6s ratio, volumetric strain, stra

StressStrain Relationships: Hookedés | aw and its applic
constants and their relationshjplane stress and plain strain conditions.

Mechanical Properties: Uniaxial tension test to determine yield and ultimate strengt
materials, stresstrain diagram, proof stress, ductile and brittle materials, hardness and
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strength; Conditions &dcting mechanical behavior of engineering materials.

Members in Uniaxial State of Stress:Uniform crosssection and tapered bars subjecteg
uniaxial tension and compression, composite bars and statically indeterminate bars,
stresses;

Members Sibjected to Axi-symmetric Loads: Stresses and strains in thin cylindrical shells
spheres under internal pressure, stresses in thin rotating rings.

Members Subjected to Torsional LoadsTorsion of solid and hollow circular shafts, stepj
and compositelgfts, closecoiled helical springs subjected to axial loads.

Members Subjected to Flexural Loads: Statically determinate beams, support reacti
relationship between load, shear force and bending moment, shear force and bending
diagrams; Theoryfoflexure for initially straight beams, distribution of bending stresses a
the beam crossection, principal stresses in beams; Equation of elastic curve for the |
beam, relationship between bending moment, slope and deflection; Calculatidtectiale by
integration.

Members Subjected to Combined Loads:Short struts subjected to eccentric loads, sh
subjected to combined bending, torsion and axial thrust.

Elastic Stability of Columns: Eul er 6s theory of i ni t iads lfor
different end condition of columns, eccentric loading, columns with small initial curvq
empirical formulae.

Theories of failure: Strain energy, energy methods, Principle of virtual work.

SUGGESTED READINGS
T James M Ger e, i MecGENGAGE ddarmingcClistoM Bubleshing a
1 Ferdinand Beer and Russel JohngsoMe c hani ¢ s MdGraMHilt. er i al
1 R. K. Bansal, AA Text blaonkPuldidatio®t r engt h
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Course No Title of the Course Course Structure Pre-Requisite
MAC12 Transducers and L-T-P:30-2 None
Measurements

COURSE OUT COMES (COs)

1 After successful completion of the course, student will be able to understand th
concepts of measurement and measuring systems argdyaiéed construction an
working of various analog and digital instruments understand various typ
transducers, their working and applications.

COURSE CONTENT

Performance characteristics: accuracy, sensitivity, precision, linearity, resolysirresis
Static and dynamic characteristics.

Basic principles of operation of voltmeter, ammeter. Digital voltmeter, A.C. and

measurements. Multimeteasmalog and digital. Digital phase meters. Counrpelise counters
CRO and its applications. Mighannel oscilloscopes. Frequency response measure
Spectrum analyser.

Resistance transducers, Strain gages. Capacitance transducers and their applications.
Piezoelectric Phenomenon, crystals, its applications. Configurations, sensitivity, coeff
ferroelectric and applications.

Feedback transducers applications, advantages Elastic transducersprings, bellows
diaphragms, thin plates, membranes, Bourdon tubpscial features and applications. LVL
capacitive pickups, hot wire anemometdhgrmo emf transducers, temperature transdu
Hall Effect transducers, Optical Pyrometers. Accelerometers and vibration pickups.

NC machines.

SUGGESTED READINGS
1 V.S. Mury, Agdaomer s and | n&daminget.ntdat i ono
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Course No Title of the Course Course Structure Pre-Requisite
MAC13 Manufacturing L-T-P:30-2 None
Processes I

COURSE OUT COMES (COs)
1 Studentlearns the concepts of metal cutting and its vital role in manufact
Processes.
1 Student will be able to relate the ideas conveyed, to the industrial applications.
1 Student becomes confident in expressing his/her views on the importar
manufacturingorocesses.
1 Student learns about vast variety of machine tools available along with theil

usage point.

1 Student can apply the knowledge gained to understand, analyse and develop a
projects.

1 Student can maturely utilize the knowledge gaineddlving manufacturing relate
issues.

COURSE CONTENT

Review of metal cuttingfurning: Taper turning. Turret and Caps ton lathes, autos
Milling: Vertical, horizontal and universal milling machines, indexing, gear cutting; mi
cuttersgeometry angpecifications.

Grinding: Surface and cylindrical grinding, centre less grinding, grinding wheels, constr
and specifications; mechanics of grinding; tool grinding.

Drilling: Drilling tool geometry, drilling machines.

Special Machines(a) Gear hobbig Gear geometry, gear generation and hobbing,
grinding.

(b) Boring machines: Cylindrical boring and lappi@) Profile cutting and machinery.
Mechanics of Metal Cutting: Review, cutting forces, factors affecting cutting forces,
dynamometerggeometry and characteristics.

Tool Materials: Effect of alloying materials, tool liféactors affecting tool life, selection ¢
tool material.

Unconventional Machining: Limitation of conventional machining processeghemical,
electric discharge, electrdream, laser beam, ion beam, plasma, explosive. Automatio
NC machines.

SUGGESTED READINGS
1 S. K Hajra ChoudharyfiElements of Workshop Technology: Machine tools \lo
Media Promotors Pvt Ltd.
T P. N. Rao, A Manuf avootl ur i2kogravimieitt han ol o gy

1 AB Chattopadhay, "Machining and Machine tools", Wiley.
9 PH Joshi, "Machine tools Handbook", McGraw Hill.
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Course No Title of the Course Course Structure Pre-Requisite
MAC14 Science of Materials L-T-P:31-0 None

COURSE OUT COMES (COs)
After taking this course students are able to:

T Summarize significance of material science and its role in manufacturing.

1 Classify different engineering material (metals, plastics, composites).

1 Describe phase diagram and heat treatment processes.

1 Identify properies of engineering materials by various testing methods.

1 Develop concept of diffusion, mechanical properties and high temperature m
problems.

1 Select a material for a specific use based on consideration of cost, performar
application.

COURSE CONTENT

Phase diagram: Irecarbon diagram, fundamentals of heat treatment, heat trea
processes, anstenitizing, annealing, normalizing, tempering.

Hardening and hardenability, carburizing, carbonitrinding, nitriding, induction and 1
hardening, hedreatment of notierrous alloys.

Material testing: Tensile, torsion, hardness and impact testing; creep and -fatitjue
affecting; ductile and brittle behaviandransition temperature.

Composites: classification, micraechanics of fibre and pardic reinforced composite
strength, stiffness and factors affecting, failure modes.

Plastics: Thermosetting and Thermoplastic, properties and applications. Selection cri
engineering materials and alloys for high strength, high temperature, &otifricorrosive
resistance, electrical, magnetic and space applications.

SUGGESTED READINGS
T William D. Callister, David G. Ret h
Il ntroductiono, Wiley.
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Course No Title of the Course Course Structure Pre-Requisite
MAC15 Machine Tots, CNC L-T-P: 30-2 None
andAutomation

COURSE OUTCOMES(COs)
After taking this course students should be able to:

1 Examine and identify the different functional elements of different machine tools
Lathe, Milling, Drilling, etc. and to identify the typical applications CNC machines
Automation processes in the industry.

1 Examine and evaluate the basic design methods of machine tool parts an
classification to use to the right manufacturing method for the pigoduct

1 Frmulate and real production problems creatively, especially in design consideratio
material selection and process identification which is very important in the designing
components.

1 Demonstrate the ability to collect data of aegiprocess/system, interpret, analyse data
make some conclusions for machining, drilling using CNC and automation processes
different applications in the industry.

1 Design a process for the different applications in the day to day life.

1 Think the usage of different products in which they come across in everyday life.

COURSE CONTENT
Conceptualization of mechanical systems and general requirements. Analysis of machine
from different points of view kinematic, strength, rigidity, dynamickatigue, wear, reliability, an
economy.

Drives- pulley, friction, gear; design aspects of gear drives. Hydraulic drives.

Machine tool structures static and dynamic analysis. Analysis of spindles, bearings; slide
guides. Control systems for machitools Conventional machine tools

C N. C.: Introduction and impact of programmable machines, histroy of development.

N. C. systemi components Machine control Unit (M C W),hardware and software. N

programming: changing face of programming, N. Ctruttion generation.

CAD/CAM : geometric modeling

Automation: Introduction: networks and DNC networks and CAD/CAM integration with othg
CAD/CAM elements; future trends in CIM.

SUGGESTED READINGS

1T P. Radhakri shanan, AComput eand Qomputerr Aide(
Manufactureo, New Age International
1 Yusuf Altintas , AManufacturing Automati on: M

Vibration and CNC Design, Cambridge University Press.
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Course No Title of the Course Course Structure Pre-Requisite

Metrology and Quality,

MAC16 Control

L-T-P: 30-2 None

COURSE OUTCOMES(COs)
After taking this course students should be able to:
1 Learn the importance of different types of measurements, measuring instrumer
measuring techniques.
1 Rédate the ideasonveyed, to the industrial applications.
1 Lean about vast variety of measuring instruments available along with their right
point.
1 Learnabout the design aspects of gauges, their tolerances and selection.
1 Utilize the knowledge gained in solving ginakrelated issues.
1 Learnabout the various quality control techniques prevalent in industry along with
applications
1 Understands the basic concepts of quality, its cost and value of quality, standardizatiq
1 Learn the importance of quality certificais and the awarding agencies involved.
1 Learn the role and importance of computer in controlling the quality related issues.

COURSE CONTENT

Metrology and inspection: principles of measuremdints, end wavelength standards; linear &
angular measuremss; comparators; flathess and straightness testing; surface rou
measurement; screw and gear measurements; limit gauging.

Limits and fits standards.

Gauges and gauge design : fixed gauges, gauge tolerances; Selection; indicating and :
gauges.

Quality Control and Production Systems. Systems approach.-98@D and quality assuranc
Basic concepts in quality and reliability.

Economics of quality production, control charts. Elements of tine inspection and control ¢
quality parameters.

Principles of automatic inspection, test and assembly. Assembly and inspection under C
Supervision.

SUGGESTED READINGS
T A M Badadhe, AMetrol ogy and Quality C
T R K Jai n, AEngi neering Metrol ogyo, Kh a
1 MMahajanAi A Text Book of Metrologyo, Dhang
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Course No Title of the Course Course Structure Pre-Requisite
MAC17 Tool Design L-T-P: 30-2 None

COURSE OUTCOMES(COs)
After taking this course students should be able to:
1 Examine and identify the different functional elements of different manufacturing me
of die and tool; jigs and fixtures
1 Examine and evaluate the basic manufacturing methods andltssification to use to th
right manufacturing method for the tand die
1 Formulate and real production problems creatively, especially in design consideratig
material selection and process identification which is vaoirtant in the designing of jig
and fixture
1 Demonstrate the ability to collect data of aayi process/system, interprahalyzedata and
make some conclusions for fixture and jigs of drilling, milling, and for other typ
machine tools
1 Think the usagef different products in which they come across in everyday life.

COURSE CONTENT

Tool Despn: General considerations in tool design. Tool design methods amedures. Too
making practicestools of toolmakers, hand finishing and polishing, screws and dowels,
location, jig boring practice installation of bushes; punch and die manufacturing.

Review of tool materials and heat treatments. Plastics as tool material. Design of cuttin
review of cutting processes, cutting forces. Single point cutting toddersu milling, drills,

reamers, tapes.

Die Design Locating and clamping methods Design of sheet metal blanking and piercing
review of processes, fundamentals; clearance, types of die construction.

Design of bending, forming and drawimlies: factas affecting material flow; blank size, drg
force; single and double action di€ool design for NC machin&ols: cutting tools, holding
methods, automatic tool changes and tool positioning, tool presetting. Automatic screw
machinescutting toos.

Jigs and Fixtures Design Procedure and practice.

Design of drill jigs definition, chip forming in drilling; general considerations, drill bushir
method of construction, drill jigs and modern manufacturing. Study of two drill jigs and des
one dill jig.

Design of fixturesintroduction, fixture andts effect on mass productiofixtures - vice, milling,

boring, broaching, lathe, grinding, welding. One case study and design of a fixture.

SUGGESTED READINGS
T N K Mehta, fAMPealggQuotfi @gtandg T-Graw Hill,
T S K Basu, D K Pal, ADesign of machine
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Course No Title of the Course Course Structure Pre-Requisite
MAC18 Operations ResearcH L-T-P: 30-2 None

COURSE OUTCOMES(COs)
After taking this course students should be able to:
1 Formulate and solve linear programming problems.
1 Solve the problems on networks models such as Transportation, Assignment, Shorts
minimal spanning tree, and Maximal flow.
1 Solve the problems ofrBject Management using CPM and PERT
1 Solve Nonlinear Programming problems of some kinds.
1 Implement the Linear programming techniques using C or any other optimization soft

COURSE CONTENT

Scope of Operations Research: Introduction to linearramdinear programming formulation ¢
different models.

Linear Programming: Geometry of linear programming, Graphical method, Linear progral
(LP) in standard form, Solution of LP by simplex method, Exceptional cases in LP, Duality t
Dual simplexmethod, Sensitivity analysis, Parametric linear programming.

Integer Programming: Branch and bound technique, Cutting plane algorithm.
Transportation, Assignment and Maximal Flow Problem: Initial basic feasible solutions of ba
and unbalanced transpation/assignment problems, Optimal solutions, Solution of maximum
problem.

Project Management: Construction of networks, Network computations, Floats (free floats a
floats), Red flagging rule, Critical path method (CPM), Crashing and prejeduation review
techniques (PERT).

Game Theory: Two person zesam game, Game with mixed strategies, Graphical methoc
solution by linear programming.

Nonlinear Programming: Concept of convexity and concavity, Maxima and minima of functi
n-variables, Lagrange multipliers, Kufirucker conditions for constrained optimization, C
dimensional search methods, Fibonacci, Gradient methods for unconstrained problems.
Laboratory Work: Introduction to some optimization software, Implementation of gedp
simplex, revised simplex methods, transportation problem, assignment problem, maxim
problem, problems of game theory, CPM and PERT.

SUGGESTED READINGS
T Hi Ilier F S a niatrodlciiob eorOpexradns Eesedrch cdincept a
c as é@dH ,
1 TahaHA Oper ati orPBl. resear cho,
He er a a nWper&ions Researchi S . Chand.
1T Sen @perations ReseelrAl gor i t hms anRHILAgnmg i c a't

=a
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MAC19 Geometric Modeling L-T-P:3-0-2 None

COURSE OUTCOMES(COs)
After taking this course students should be able to:
1 Create, annotate, edit and plot drawings using basic AutoCAD commands and featurg
1 Apply basic AutoCAD skills to intermediate AutoCAD course and other design and dr
courses.
1 Create part drawing and their assembled views for different machine paiis in 2
1 Create part drawing and their assembled views for different machine pais in 3

COURSE CONTENT

General: Introduction to CAD, Fundamentals of Computer Hardwargeractive graphic display
Graphic systems. Display devieddard copy devicesinteractive graphic input & output devic
display processors.

Graphic Primitive: Scan conversion, output primitigint plotting techniques eordinate
systems, increment methods. Lidewing algorithms. Circle generating algorithms. Programn
using C/Auto Lisp to generate various primitives. Color representation.

2D & 3D Transformation: Translation, scaling rotatie matrix representations and Homogene
co-ordinates. Composite transformations (concatenattmmcatenation properties. Gene
transformation equations. Windowing and clipping doti@ping midpoint sub division, clippin
other graphic entities, polgg clipping viewing and windowing transformation writing interact
programs using C/Auto Lisp for transformations. Perspective projection, techniques for
realism hidden line surface removal. Algorithms for shading and Rendering. Concep
Animation and Virtual reality.

Curves, Surfaces, SolidsRepresentation of curveBezier curvescubic spline curve BSpline
curves rational curvesSurfaces modeling techniquesrface patch. Coons patchdubic patch
Bezier and B spline surfacesVolume modelling TechniqguesBoundary modelsCSG, Featurg¢
Based ModelingParametric Modeling Variational Modeling. Creation of parts using softw
packages2D Representatidevelopment of surfaces using C/AutoLisp.

Graphics Standards for CAD.

Need of Grahics and computer standards, Open Architecture in CBpen GL, data exchang
standardsSTL - IGES- STERCALS-DXF- Communication standards. Application of Object brg
Architecture in CAD/CAM data transfer.

Reverse Engineeringintroduction to reverse eigeering
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SUGGESTED READINGS
1 Ibrahim Zeid" CAD/CAM- Theory and Practice" McGrawilH International Edition.
1 Chris Mc Mohan and Jimmi Browne, "CAD/CAM Principles, practice and manufact
management”, éarson Education Asia Ltd
1 Dondd Hearnand MP a u | i n eComputereésraphicdd, Prentice Hall. Inc

Course No Title of the Course Course Structure Pre-Requisite

MAC20 Applied Plasticity L-T-P: 30-2 None

COURSE OUTCOMES(COs)
After taking this course students should be able to:
1 Differentiatedifferent fabrication techniques, such as metal casting, metal joining, and
forming.
1 Understand the basic principle behind various metal forming processes such as
extrusion, forging, drawing etc.
1 Understand the concept of plastic deformatiometal forming processes.
1 Understand the concept of slip line field theory and will be able to implement it for va
forming problems.
1 Model different forming processes and problems related to plasticity.

COURSE CONTENT
Review of tensile test, Yieldhenomenon, Baushinger effect, strain hardening, effect of carbg
temperature on steel properties. Stiesain relation- idealized. Review of fundamentals
mechanics of solidsstress analysis, eordinate transformation, principal stresses, imanxn shear
stress, equilibrium equations, stresstrain relations, constitutive relations, plane stress and |
strain problems.

Yield criteria- Tresca and Von Mises, Flow rules, Incremental and deformation theories.
strain problems, sliine theory and its application to indealized problems of indentation
forming processes, limit analysis and its applications.

Forming processesrolling, forging, drawing, deep drawing, bending and extrusion, punching
blanking; operations, practices anghchines; other processes like coining, thread rolling,
piercing, spinning, stretch forming.

Mechanics of forming processes: Rollinlylodeling, rolling pressure, roll separating force, driv
torgue and power, power loss in bearings.

Strip forging- Mechanics, pressure distribution, total force, forging of a disc. Drawimgdelling,
drawing force, power, maximum allowable reduction. Deep drawin$ylechanics, stres
distribution, effect of friction, blank holding force. Bendinlylechanics, work lad, spring back.
Extrusion- Stress analysis, work load, frictional power loss. Effect of different parameters
processes, theory and practice, operations and machines. Introduction to dies, material wea
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Explosive forming, electro hydraulic foing. Hot and cold forming. Friction and lubrication
forming machines: defects, inspection and steps to reduce them.

SUGGESTED READINGS
T G. W. Rowe, 0 Btrial Me@liWorkirgg$roaese B Bublications.
T U S Dixit, R G oNami anyga nT,e cihMetl algy a n-Grawd
Hill.
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Course No Title of the Course Course Structure Pre-Requisite
MAC 21 Mechanical Design L-T-P: 30-2 None

COURSE OUTCOMES(COs)
After taking this course students should be &tile
1 Introduce different design disciplines and various steps involved in a design process.
1 Provide a detailed insight to students about engineering design and how it is differer
other design disciplines.
1 Introduce various types of mechanical elemdiks springs, bearings, shafts, brak
clutches gears etc. to the students and brief explanation about their manufacturing pr
1 Introduce theories of failure, mechanical properties of material, siress diagram fo
ductile and brittle materials.
1 Provide detailed introduction about different types of permanent and temporary fas
and calculation of stresses using mathematical equations.
1 Develop ability among students to use the knowledge of mathematics, mechanics g
and other reengineering disciplines like Computer Aided Design and Finite El
Analysis in solving engineering problems and to have a better design aptitude.
1 Developa knowhow that how different mechanical elements can be combined toget
develop a simple machine.

COURSE CONTENT
Introduction to machine desiggpes of loading, material selection, shape and geometry of ma
elements, design criteria, factor sdfety. Design of simple components such as levers coup
riveted joints, beams, shafts. Design for strength, stiffness, resilience, production, maintena
strength and Isoigidity analysis.

Design for fatigue loading:-8 curve, stress conceation, modified Goodman's diagram; des
of simple elements like fasteners, shafts subjected to cyclic loading. Design of fasteners
studs, nuts, locknuts, couplingggid and flexible. Cotter and pin joints. Riveted joints, po
screws.

Designof welded joints: Welded frames and structures, pressure vessels. Design of springs
coiled helical springs, leaf springs. Design of potwansmission: Shafts, keys and spin
coupling, friction drives, belting, chains, clutches and brakes. Dedigrears and gear drive)
review of gear geometry, analysis and design of spur gears, helical and bevel gears.
Design of bearings: classification; hydrodynamic lubrication, journal bearing. Antifriction beg
ball bearings, roller and needle bearindgssign for combined axial and radial loading.
Introduction to design of machine frames, guides and guide ways. Design process: Introdu
engineering design, need analysis, conceptual design, design for technical viability econom
financial vability, detailed design, optimal design. Interactive design process and morphol
design systems. Belt Conveyor and EOT Cranes.
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SUGGESTED READINGS
T Mal eeve Hartman and O. P. Grover, i Mac h
T V.B BhandamiesifgMachiTme a Mc Gr aw Hi | |
T P.C. Sharma and D. K Aggarwal ., AMachin
T Mahadevan, @ADesign Data Booko, CBS Pub
T 1. E. Shigley & C.R. Mi schke, "Mechani

Inc.
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Course No

Title of the Course

Course Structure

Pre-Requisite

MAC24

Product Design

L-T-P: 20-4

None

COURSE OUT COMES (COs)
After taking this course students should be able to:

1 Appreciate the generation of product concepts that satisfy the needs of customers;
1 Explore and analyze market needs and appreciate their direct relationship wit

products;

1
1

Identify new product opportunities;

Introduce financial, environmental, sdgiand cultural considerations with regard to des
decisions.

COURSE CONTENT

Introduction, development processes and organizations, opportunity identification.

planning. ldentifying customer needs. Product specifications. Concept generatinoept

selection. Concept testing. Product architecture. Industrial design

Design for environment. Design for manufacturing. Prototyping. Robust design. Paten
intellectual property. Design of services. Product development economics. Managing project

=

SUGGESTED READINGS

1T Kar |
Hill.

Ul ri ch anRdr oSdtuecvte nD eDs.i gEp pcGneg-€
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Course No Title of the Course Course Structure Pre-Requisite
MAC25 Modem Methods of | - 7 p. 30,5 None
Manufacturing

COURSE OUTCOMES (COs)
After taking this course students should be able to:

1 Identify the need and to examine different functional elements of various ady
manufacturing processes and to identify the typical applications theses n
manufacturing processes.

1 Examne and evaluate the unconventional manufacturing methods and their classifica
use to the right manufacturing method for the right product

1 Formulate real production problems creatively, especially in design consideratior
material selection angrocess identification which is very important in the designing of
components.

1 Demonstrate the ability to collect data of a given process/system, interpret, analyse (
make some conclusions for the different applications in the industry usietywat modern
manufacturing methods such as unconventional machining (EDM, ECM, ECDM,
EBM, PAM etc), micro/nano finishing operations (MRF, AFF, MAF, MRAFF, MFP ¢
micro casting, micro forming, additive manufacturing etc.

1 Design a process for dag day changing need of market in terms of applications and
material choices due to advancement in materials technology.

COURSE CONTENT

Systems of manufacturing: batch, mass, cellular and flexible. Concepts of computer int
manufacturingsystem. Use of robots in manufacturing and assembly. Needs and roles of
processes. Evaluation of processes and their relation to productivity. Recent advances
cutting, joining, coating; Process based on concentration of energy in the fobesno etc. Meta|
forming; Processes sophisticated control of metallurgical parameters, Processing envir
deformation rate etc; Processes based on chemical interactions, solid phase bonding an
operations. Micro & Nano fabrication technologjieLayered manufacturing, classification g
description of layered manufacturing processes. Applications of layered manufacturing
conventional advanced manufacturing processes. Hybrid manufacturing processes a

applications.
SUGGESTED READINGS
T Mi kel | P . Groover, AFundament al s of

and Systemso, John Wiley & Sons.
1 V K Jain, "Advanced machiningqcesses”, Allied Publishers Piztd.
1 PC Panday, K6 Shan, "Modern Machining Processes", Tata McGraw Hill
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SYLLABUS OF FOUNDATION ELECTIVES

Course No. Title of the Course Course Structure Pre-Requisite

FEOO1

Sports-| OL-0T-4P None

COURSE OUTCOMES (CO):

To evolve a higher education system that is suitability blended with provision for knowledg
values andakill practice where every student learns in without sacrificing his/her creativ,

COURSE CONTENT:

(Any Two out Of 4 Components)

A.

= 0O A

INTRODUCTION TO PHYSICAL EDUCATION IN THE CONTEMPORARY
CONTEXT (Any Two)

1. Learn and demonstrate the technique of Suryanamaskar.
2.

Develop Physical Fitness through Calisthenics / Aerobics / Gifeaihing / Weight
Training and demonstrate the chosen activity.

Select any one game available in the college and learn diffechnidees involved in
its play

CORE PHYSICAL EDUCATION -: FITNESS, WELLNESS AND NUTRITION
(Any Two)

Measurement of Fitness Componeintsg-raise for Minimal Strength (Muscular
Strength); SHups Muscular Endurance); Harvard Step Test, Run and Walk Test
(Cadiovascular Endurance); Sit and Reach Test (Flexibility)

Measuring height, weight, waist circumference and hip circumference, Calculation
BMI (Body Mass Index) and Waiiip Ratio

Engage in at least one wellness programme and write a report on it.

CORE PHYSICAL EDUCATION -: POSTURE, ATHLETIC CARE AND FIRST
AID (Any Two)

Demonstrate Stretching and Strengthening Exercises for Kyphosis, Scoliosis, Lord
Knock Knees, Bow Legs, Flat Foot, Back Pain and Neck Pain

lllustration and Demonstration of Active and Passive Exercises

Asanas with Therapeutic Value (Any five asanas): Karnapeedasana, Padmasana,
Dhanurasana, Sarvangasana, Paschimottanasana, Chakrasana, Halasana, Matsy.
Ardhmatsyendrasana, Usthrasana, Magana, Shirshasana, Vajrasana.

Practice P.R.I.C.E. in First Aid.

. SPORTS ADMINISTRATION & MANAGEMENT (Any Two)

Demonstration of Supervision activities in Sports Management.
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2.
3.
4.

Demonstration of skills of Management.
Demonstration of fixtures of various kinds in sports competitions.
Demonstration of technical and nrtachnical purchase procedure.

SUGGESTED READINGS:

1.

2.

Graham, G., "Teaching Children Physical Education : Becoming a Master Te
Human Ki n enmpaigngllindgish USA.Ch a
Corbin, C. B., G. J. Welk, W. R Corbin, K. A. Welk, “"Concepts of Physical Fiti

Active Lifestyle for Wellness, 66 McGr
Anspaugh, D.J. , G. Ezel l and K. N. G
Publishers

Beotra, Al ka, -~ Drug Education Handbc
Sciences, Mumbai.

Ammon, R. , Sout hal l , R. M. and Bl air

Virginia, USA: Fitness Information Technology Publishers.
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Course No. Title of the Course Course Structure Pre-Requisite
FEOO2 Sports-i OL-0T-4P FEOO1

COURSE OUTCOMES (CO):

To evolve a higher education system that is suitability blended with provision for know
values and skill practice where every student learns in without sacrificing |
creativity.

COURSE CONTENT:
(Any Two out Of 4 Components)

A. Sportsfor all (Any Two)
1. To participate in any intramural Tournaments (one team game and one Individual (
of choice.

To participate/ attend at least 15 hours in Fitness training at Field or at Gymnasiun

Participate in at least one track and one field esarAnnual Sports day.

To participate in Inter College Tournament

MEDIA AND CAREERS IN PHYSICAL EDUCATION (Any Two)

1 Organize an event / intramural / tournament in your college.

2. Prepare a News Report of an observed Sports competition.

3. Create a presentatiam any topic from Physical Education using an awoial aid.
4. Demonstrate Warmingp / Conditioning / Coolinglown exercises.

C. MANAGEMENT OF AEROBICS & GROUP TRAINING (Any Two)

1. Measurement of Fitness Componeitsegraise for Minimal Strength (Muscular
Strength); SHups (Muscular Endurance); Harvard Step Test or Run and Walk Test
(Cardiovascular Endurance); Sit and Reach Test (Flexibility)

2. Measurement of Pulse Rate / Heart Rate at Radial Artery and Carotid Artery, Calc
of Target Heart Rate

3. Developing a 510 minute routine of aerobics with appropriate music for each
component of health related physical fithess

D. SPORTS INDUSTRY & MARKETING (Any Two)

1. Identify an issue or a trend in the sports industry: o Players in professional or colleg
sports cOwnership

2. Marketing Plan: Environmental Factors and Product Plan Draft, Paper
bibliography/works cited.

3. Sponsorship proposal

4. Developing a budget plan for an event

5. Athlete branding

WA wP

SUGGESTED READINGS:

1. Covey, S. , 7 Habits of Highly Eff
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Magill, R.A., ~° Motor Learning and (
Publication.

Masteralexis, L.P., C. Barr and M. Humms, " Principles and Practices of
Management , 66 Jones and Bartlett Publ
Bi shop, J.G., ~ Fitness through Aeroh
Brown K. M., T Physical Activity angd
Bartlett Publisher

. Cornwell. T.B, =~ Sponsorship in marketingffective communications through spor
arts and events, 006 Routl edge Publ i sh
DeGarri s, L., =~ Sports Marketing: A H
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Course No. Title of the Course Course Structure Pre-Requisite
FEOO3 National Service| OL-0T-4P None

Scheme (NSS)

COURSE OUTCOMES (CO):
1. Develop among them a sense of social and civic responsibility;
2. Utilize their knowledge in finding practical solution to individual and community problen

3. Identify the needs angroblems of the community and involve them in problem sol
process;

4. Utilize their knowledge in finding practical solution to individual and community problen

5. Develop capacity to meet emergencies and natural disasters

COURSE CONTENT:

Unit-1 Introduction to NSS: Orientation and structure of NSS, History of Social Reform
Modern India: Brahmo Samaj, Arya Samaj, Satya Shodhak Samaj: Principles and Functig

Unit-1l Regular activities: Distribution of working hours association betweeissues an(
programs community projecturban rural activities, associatiomodes of activity evaluation

Unit-1ll concept of society development of Indian society: Featur&svision of labors ang
cast system in India; Features of Indian constitutionyiBions related to social integrity at
development

Unit 7 IV N.S.S. Regular Activities

A) College campus activities

B) N.S.S.activities in Urban and Rural areas

C) Role of NorGovernment Organisation (NGO) in social Reforms
i) Red Cross

i) Rotary
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SUGGESTED READINGS:

1. National Service Scheme Manual, Govt. of India

2. Training Programme on National Programme scheme, TISS.
3. Orientation Courses for N.S.S. programme officers, TISS.

4 . Ram Ahuja, =~  Soci al Problems in Indiaq

5. Histay of Social Reforms in Maharashtra, Ed. J. Y. Bhosale, S. U. Kolhapur.
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Course No. Title of the Course Course Structure Pre-Requisite
FEOO4 National Cadet | OL-0T-4P None

Corps (NCC)

COURSE OUTCOMES (CO):
1. Develop among them a senseo€ial and civic responsibility;
2. Utilize their knowledge in finding practical solution to individual and community probler

3. Identify the needs and problems of the community and involve them in problem 3
process;

4. Utilize their knowledgén finding practical solution to individual and community problems

5. Develop capacity to meet emergencies and natural disasters;

COURSE CONTENT:

UNIT [: Introduction to NCC , National Integration & Awareness: Religions, Culty
Traditions and Customsf dndia, National Integration: Importance and Necessity, Free
Struggle.

UNIT II: Adventure Training : T Obstacle course, Slithering, Trekking, Cycling, R(
Climbing, Para Sailing, gliding, Scuba Divingethods and use.

UNIT 1ll: Environment Awareness and Conservation: Natural Resources Conservation
and Management. Water Conservation and Rainwater Harvesting

UNIT IV: Personality Development and Leadership: Introduction to Personalit
Development, Factors Influencing /Shaping Personality: PhysicaljalSoehysiological,
Philosophical and Psychological, Self Awareness Know yourself/ Insight, Change Your
Set, Communication Skills: Group Discussion / Lecturettes (Public Speaking), Leadership
Types of Leadership

SUGGESTED READINGS:

1. Bhogle Anita & Bhogle Harsha, "The Winning way, Learning from sports
managers, 00 Westland Publications
2. Sharma Robin, ~° The | eader had no ti
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Course No. Title of the Course Course Structure Pre-Requisite
FEOO5 Corporate socid | 2L-0T-0P None

responsibilities

COURSE OUTCOMES (CO):

1. The course will help students to understand corporate and emerging social respo
for the corporate in reference to India and global situation

2. The course will support students to prepdhemselves to work with corpora
understanding collective aspiration of the society, individual and corporate
responsibility.

COURSE CONTENT:

UNIT I: Corporate social responsibility in Indian context and International: CS
Definition, conceptsApproaches of CSR, overview of corporate social responsibility
corporate social accountability, SR Tools, National and International CSR acti
corporate philanthropy, drivers of CSR, difference between corporate governance, c(
philanthropyand CSR

UNIT II: Business ethics and corporate social responsibility: Concept of businessi €
meaning, Importance and factors influencing business ethics. Corporate Govern
meaning, significance, principles and dimensions. Ethical decisiorakng in different
culture, consumer protection, environment protection, gender issues in multicultu
ethics and corruption, ethics and safety. Business benefits of CSR

UNIT lll: Legislative measures of CSR: Corporate, labor, stake holders, Envir@hraed
pollution. Social Accounting, Social Auditing, SA: 8000 and Corporate Social Reportin

SUGGESTED READINGS:

1. Harsh Srivastava, =~ The business of s
2. CV. Baxi and Ajit Prasad, ~ Corporate social responsibiityoncept s angd
Books

3. Dbr. M. Mahmoudi, =~ Global strategic m

4. S K. Bhatia, " International Human resource manageiié&t o b a | per sp¢{
Deep Publications Pvt. Ltd.

5. J.P. Sharma, 'Governadet hi cs and Soci al responsi

6. Kotler Philip and Lee Nancy, =~ Corporate social responsibility; doing the most go(
your company, 606 John Wil ey

7. Simpson, Justine and Taylor, John R, "Trff@wate Governance Ethics aG$R 6 6 K
Page Publishers
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Course No. Title of the Course Course Structure Pre-Requisite
FEOO6 Environmental 2L-0T-0P None

Sciences

COURSE OUTCOMES (CO):

1. Recognize major concepts in environmental sciences and demonstrdepthi
understanding of thenvironment.

2. Develop analytical skills, critical thinking, and demonstrate prokdeiing skills using
scientific techniques.

3. Demonstrate the knowledge and training for entering graduate or professional sch
the job market.

COURSE CONTENT:
UNIT I: Environmental Studies: Ecosystems, Bialiversity and its Conservation

() The Multidisciplinary Nature of Environmental Studies Definition, scope and importan
Environmental Studies. Biotic and a biotic component of environment, need for envirohn
awareness.

(i) Ecosystems: Concept of an ecosystem, structure and function of an ecosystem, pr
consumers and decomposers, energy flow in the ecosystem, ecological succession, fog
food webs and ecological pyramids. Introduction, typésracteristic features, structures a
function of different ecosystem

(i) Bio-diversity and its Conservation: Introduction to biodiversitydefinition: genetic,
species and ecosystem diversity, @ographical classification of India, Value of biodsigy:
Consumptive use, productive use, social, ethical, aesthetic and option values, Biodive
global, national and local levels, India as a mdyarsity nation, Hespots of biodiversity
Threats to biodiversity : Habitat loss, Poaching of widdliman wildlife conflicts, rare
endangered and threatened species(RET) endemic species of India, method of bio
conservation: Irsitu and exsitu conservation.

UNIT II: Natural Resources: problems and prospects
() Renewable and Nerenewable Natal Resources
Concept and definition of Natural Resources and need for their management

A Forest r e s o u-expl@tation, ddferestatian) dase cstudees, timber extrag
mining, dams and their effects on forests and tribal people.
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A Wa't ainces: tUsesamd owvettilization of surface and ground water, floods, drou
conflicts over water, dardAsenefits and problems, Water conservation, rain water harve
watershed management.

A Miner al resources: Us e s tsaof extracing @rid @sing miner
resources, case studies.

A  Food resources: World food pr o bgragingseffects
of modern agriculture, fertilizgpesticide problems, water logging, salinity, case studies.

A E nresouwcgs: Growing energy needs, renewable andemawable energy sources, use
alternate energy sources, Urban problems related to energy, case studies.

A Land resources: Land as a resource, I
desertification.
UNIT IlIl: Environmental Pollution Control: Environmental Pollution, Definition, type

causes, effects and control measures of (a) Air pollution, (b) Water pollution, (c) Soil pol
(d) Marine pollution, (e) Noise pollution, (f) Theainpollution. Nuclear hazards. Solid wajs
and its management: causes, effects and control measures of urban and industrial waste),

UNIT IV: Disaster Management, Social Issues, Human Population and the Environment
Issues, Human Population and theviEsnment, Sustainable development, Climate cha
global warming, acid rain, ozone layer depletion, Environmental ethics: Issues and p
solutions, Consumerism and waste products, , Wasteland reclamation. Population
problems of urbanisation.

SUGGESTED READINGS:

1. E. Barucha, *° Text book of Environme
Press (India)

Pvt. Ltd.

2 } S. Chawl a, * ° A Textbook of Environ
Limited.
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Course No. Title of the Course | Course Structure Pre-Requisite
FEOO7 Environmental 2L-0T-0P None
Development and
Society

COURSE OUTCOMES (CO):

1. To sensitize the students regarding the relationship between human socie
ecosystem.

2. To help students understand tharious approaches to the study of environment
ecosystem.

3. To create awareness among the students regarding environmental degradation
importance of development and sustainable Development.

COURSE CONTENT:

UNIT I. Basic Issues and Approaches

a. Importance of the study of ecology and society

b. The relation between Environment and Development

c. Conceptual clarifications: social ecology; sustainable development; sustainability.
d. Approaches: Realism, Appropriate Technology, Ecofeminism

UNIT Il. People and Natural ResourcesUnequal Access and Shrinking Commons

a. Water: depleting water resources & pollution; unequal distribution of Watilization of
water for commercial crops, industrial use, power generation), the big dames.debat

b. Forest: Colonial policy, diverting resources for mining and other commercial and ind
use, monoculture and loss of biodiversity, rights of forest dwelling communities.

c. Land: modern technology, green revolution, biotechnology and impaleind, shrinking
commons and its effects on rural poor.

UNIT Illl. Environmental issues and Problems.
a. Environmental Pollution: Air, Water, Noise, Land and Radioactive Pollution

b. Problems of urban environment (pollution, health, industrial ausidée.g. Bhopal)
occupational hazards)
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c. Climate change/Global warming.

UNIT IV. Role of Environmental Movements andthe State.

a. Environmental Movements in IndiaChipko, Narmada Bachao Andolan, Chilka Lg

Orissa, are some examples.

SUGGESTEDREADINGS:

1. Chandna R.C, " Environmental Awareness

2. Agarwal S. K, ° Environment al | ssues an

3. Barry John, "~ Environment and soci al

4. Gadigil, Madhav and Ramachandra Guha, ™ Ecology Bquity: The use and Abuse
Nature in contemporary India, o0 OUP.

5. Gol e Prakash, "~ Natur e conservation

publications .
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Course No. Title of the Course Course Structure Pre-Requisite
FEOO8 Spoken Skills in | 2L-0T-0OP None

English

COURSE OUTCOMES (CO):
1.

2.
3.

5.

6

This course will focus on oral & presentation skills of students with practice sessi
the language lab.

This course will develop confidence building in oral skills of learners.

It will seek to encouragethe day to day conversations/dialogues and communic
needs of learners with ample practice in the lab.

The theory class will boost practice in ample language exercises to encourage oral
This will also involve practice sessions indntiew skills, group discussions & pé
work.

Basics of communication

COURSE CONTENT:

f
f
f

Practice on listening and reading comprehension

Language lab practice for group discussion and interviews
Definition and discussion on communication & the barrierscammunication with
practical training to use language as a tool for sharing, discussing, handlin
convincing others.

SUGGESTED READINGS:

Everyday English | & Il Cambridge University Press/Foundation books
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Course No. Title of the Course Course Structure Pre-Requisite
FEOO9 Financial Literacy 2L-0T-0P None

COURSE OUTCOMES (CO):

1. To provide indepth knowledge of the banking and Principles of Investment, fing
planning.

2. Help students in understanding stocks, sell strategy, mutual fund options, inves
education, planning for the future, purchasing your first home, taxes and tax plg
life insurance options, health insurance, property insurance, estate plamargeping
money in perspective.

COURSE CONTENT:

UNIT I: Banking - Definition, Role of Bank in growth of saving and Investment, Types of b
, Services offered by banks, Deposits and Loans, Types of A/c, Opening a bank Alc,

Transact withbanks, KYC norms, (A/c opening form, Address Proof), How to read

statement, Banking products and services, Calculating IntéreSts/ing, FD, Simple an
Compound Interest, Power of compounding Loans, Types of loans, taking a homg
Definition of EMI, Calculation of EMI, Post officdccount and transactions, Basic of fore
Exchange, Importance and Use of Foreign Exchange, Regulator Role of RBI, mutual fun

UNIT II: Investment: Principles of Investment Safety, Liquidity and Return, Ingément
plans, Hybrid plan®Jlip, SIP and VIP of mutual funds, index funds

UNIT IlI: Financial Planning - Meaning, Household financial health checkup, Important
stages, Medical and other Emergencies, ; Insurance, Meaning, Need and Wants, Lossp
Life, nonlife and health, Benefits of Insurance, Term plans, Social obligations Budg
Buying a house, Plan a vacation, Retirement planning, Price of procrastination, Mark
financial instruments, Primary market, Secondary market, Financten&tat analysis,

UNIT IV: Scams, Fraud Schemednsider trading, Money laundering; Consumer protection
redressal mechanism, Rights of Consumers, Applicable to financial services, Filing a cor
Complain to entity concerned, Regulators, Arbitrati@Qonsumer courts, Govt. WebsHEAG
Portals), Investor Associations, Taxes, Meaning, Need of Taxes, Types of taxes, Ho
impact income, Income, wealth and gift tax, Service tax, STT, Stamp Duty, Tax planning
evasion, Tax rates, Tax free sy Tax saving investment

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
85



=" SCHEME OF COURSEE. MANUFACTURING PROEESISD AUTOMATION %=
ENGINEERING

SUGGESTED READINGS:

1. Braunstein, Sandra, and Carolyn Welch,” Financial literacy: An overview of pré
research, and

policy,” Fed. Res. Bull.

2. Cole, Shawn A., and Gauri Kartini Shastry,”” Smart money: The effecluaftion, cognitive
ability, and financi al l i teracy on finan

3. Study material of NSE.

NN

4. Gitman, joehnk and Billingsl ey, Per

5. Madura Jeff,”” Persanl finance student edition, 6606
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Course No. Title of the Course Course Structure Pre-Requisite
FEO10 Introduction to | 2L-0T-OP None

Indian Society

COURSE OUTCOMES (CO):

To acquaint the students with the emergence wartterstanding of Indian Society, theoreti
underpinnings of the complexity of society and also with the whole discourse contextu
Sociology in India.

COURSE CONTENT:

1. Unit 71 Conceptualizing Indian Society:
Hindu society and Diverse society ( Regional, Linguistic, Religious diversities); Peop

India-
Groups and Communities ; Unity in diversity; Ethnicity and ethnic identities.

2. Unit 71l Theoretical perspectives I:
Indological/ Textual (G.S. Ghurye, IDumont Structurali Functional M.N. Srinivas, S.C

Dube).
Marxian (D.P. Mukherjee, A.R. Desali)

3. Unit 71l Theoretical perspectives II:
Civilizational view (N.K. Bose, Surajit Sinha). Subaltern perspective (B.R. Ambedkar, Dayv|

Hardiman).

SUGGESTED READINGS:

1. RobertW.Stern, T nt roduction: Change, the soc
Cambridge University Press

2. Dhanagare. D. N, °~ Themes and perspect

3. Dube. S. C. = The I ndian Villages, 0 H

4. Dumont . Louis Homo Hyerrchicus, ° T
publications.

5. Har di man, David, °~ The coming of the
University Press.

6. Marrott. Mckim, °~ 1 ndi a pubficatorugh Hi nduy

7. Momin. A. R, The |l egacy of G.S. Ghu

8 Mukherijee. D. P, "~ Diversities, o0 Peop
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9. Si ngh. Y, Il ndi an Sociology soci al
publication.
10.Si ngh. Y, Modernisation of Indian t
11.Si ngh. K.S. ° The Peoples of 1 ndia.
12.Srinivas. M. N, ° Indiabs Villages, 0 A
13.Si ngh Y, "~ l dentity & Theiocatiop. i n | ndi
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Course No. Title of the Course Course Structure Pre-Requisite
FEO11 Soft  Skills and| 1L-0T-2P None

Personality
Development

COURSE OUTCOMES (CO):

Enable students to develop a basic English workplace vocabulary, compsehégiices spoke
or written in English and enables them to confidently converse in simple English.

COURSE CONTENT:

Unit 1: Conceptual Understanding of Communication; Cognition ariC&mnition; Types ol
communication: Oral, Verbal, Newverbal, Kinesics, Interpersonal, Group and Ma
Communication, Communion, Barriers to communication; Values and Belief system.

Unit 2 : Spoken Communication; Art of debating, Elocution, Stage Anchoring, G
Discussion; Interviews; Quiz; Use of Jargon, Slangs and Vocabulary for eff
Communication; Voice Modulation and Intonation; Clarity; Brevity; Articulation of thought
speeb; Assertiveness; Affirmation.

Unit 3 : Written Communication, KISS rule; Resume writing; Letter writing; Taking nc
Recording minutes and preparing proceedings of meetings; Role of empathy and compas

Unit 4 . Selfassessment; Self awareness; -8sttem, Selfonfidence; Perception ar
observation skills; Benefits of Meditation and Seifpnosis, Goal setting and career planning

Practical: Debate, Declamation; Presentation exercises and written communication exerc

SUGGESTED READINGS:
1.Ba ker . A,  ° | mprove Your Communicati orn

2. Adrian Doff and Christopher Jones, " Language in Use (Uppet er medi at €
University.

3. John Seely, The Oxford Gui deesd o0 Wr

4 . Shiv Khera, ° You Can Win, o Macmil |l an
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Stephen Covey, 7 Habits of Highly
John Collin,  °~ Perfect Presentation |,
Jenny Rogers, ° Effective I nterviews
Robert Heller, -~ Effective Leadershing

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016

90



e
s WRYE,

=" SCHEME OF COURSEE. MANUFACTURING PROEESISD AUTOMATION S

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
FEO12 Business 1L-0T-2P None

Communication and
Presentation Skills

COURSE OUTCOMES (CO):

To develop management communication skills in the students that will help the students
future endeavors and will also help in their interviews.

COURSE CONTENT:

Unit-I:

Identity Management Communicationi Face to Face Impression Managem&ntlediated
Communication (Self Introduction & Seffromoting Over Stating And Under Stating
Strategies to Overcome Communicative Inhibitian€reating Positive Seilmage through
words- AppearanceVerbal and Non Verbal Mannerg)Giving Polite YetAssertive Responseg
T Responsive strategies to handle criticistcepting Failure and Declaring Success.

Unit-11

Business Presentation$: Oral and Power Point Presentations; Preparing Succe
Presentations; Assessing Audience, Making Effective UseVisal Aids, Delivering
Presentation, Using Prompts, Handling With Questions and Interruptions, Mock Presentai

Unit-lll
Oratory Skills: 7 Group Discussion, Extempore, Mock Parliament and Mock Press.
Unit-1IV

Interview Management: i Resume Preparation, Types of Interviews, Preparing For Interv|
Facing Interviews, Handling Tough & Tricky Questions, Reviewing Performance, Partici
In Mock Interviews

SUGGESTED READINGS:

1. Lori Harvill Moore, = Busi ness B@G#®hoonuni cati on, 0O
2John Thill , Courtland L. Bovee ,  ° Exc
Hall

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
91



=" SCHEME OF COURSES. MANUFACTURING PROEESSD AUTOMATION Sz

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
FEO13 Theatre OL-0T-4P None

COURSE OUTCOMES (CO):

Our goal is to nurturartistscholars who are well read in dramatic literature, who understar
social and historical contexts of that literature, who appreciate contemporary performar
dance, who think critically, who master disciphggeecific skills, and who make cqelling
artistic choices on stage.

COURSE CONTENT:
Unit 1 : Concept of Acting in Indian Classical theatre. Western styles of theatre acting.

Unit2: Basics of the foll owing: Acting in (
training with reference to Meyerhold, Bertold Brecht and ConstantinStanislavesky; Artz
acting, Theatre of Cruelty; Theatre of Absurd.

Unit 3 : Acting for Camerd Knowledge of camera frames and movement within the confin
a frame, blocking, difference between theatre and Camera acting, Concentration.

Unit 4 : Acting consistently for different takes, acting scenes out of order, Auditions, {
exercises. Art of Dbbing.

SUGGESTED READINGS:

1. Boleslavsky, Richard,  °~ Acting: the H
2. Hagen, Uta, ~ Respect for Acting, O

3. Hodge, Alison, ° Twentieth Century A
4 Routl edge , Stanislavski, Konstantin, °
Jean

5. Jeremiah Comey ,  ° The Art of Film A
6 . Philips B Zarrilli,  Acting (Re) Con

7. Cathy Hassey, " Acting for Filmo Al | wort h Pr ess
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Course No. Title of the Course Course Structure Pre-Requisite
FEO14 Dance OL-0T-4P None

COURSE OUTCOMES (CO):

This course will provide the student with the fundamentals necessary for advanced danc
Further, this course wildevelop student appreciation of dance as an art form and Iif{
activity. Designed to familiarize students with technique, the student will also study voca
different forms of dance, issues in dance and the history pertaining to the world of Tam
student will develop kinesthetic awareness, movement memory, creative abilities and a
appreciation of various dance forms. The enhancement and the development and mainte
physical fitness, selfonfidence, selfliscipline and independee with the body by providin
informal showings during class are the goals expected to be achieved. Each student sho
this class having been encouraged, esteemed, and take with them a new appreciation of

COURSE CONTENT:

- Basic workout

- Introduction to Hip Hop and #oying with a simple choreography
- Exercise like: Rolling, jJumping, moving shoulders. Footwork, Floor steps, Beat knowled(
- Freestyle combination along with House dance style.
- Expressions class: Body expressions, Fapeessions.

- Introduction of Contemporary Dance. Basic exercise of Contemporary Dance. Exerg
flexibility, Floor steps, Spinning and Balancing.

- Introduction to Jazz. Basic exercise and proper routine practice.

SUGGESTED READINGS:

1. JonathanBurmes, -~ A Choreographer's Handbod
2. Jacqueline M. Smitihutard, “"Dance Composition: A Practical Guide to Creative
Success in Dance Making, 66 Routl edge

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
93


https://www.goodreads.com/author/show/480973.Jacqueline_M_Smith_Autard

g
0o

=" SCHEME OF COURSEE. MANUFACTURING PROEESSD AUTOMATION s’

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
FEO15 Yoga OL-0T-4P None

COURSE OUTCOMES (CO):

Students will learn about the importance of yoga in their lives. They will be exposed \
types of yoga, their health benefits.

COURSE CONTENT:
UNIT -

Origin of Yoga & its brief development, Meaning of Yoga & its importance, Yoga as a S¢
of Art (Yoga Philosophy),Meaning of meditation and its types and principles.

UNIT-1I

Classification of Yoga/Types of Yoga, Hatha Yoga , Raja Ybgsa Yoga, Bhakti Yoga, Gya
Yoga, Karma Yoga, Asthang Yoga.

UNIT 711l

Principles of Yogic Practices, Meaning of Asana, its types and principles, Meani
Pranayama, its types and principles, Meaning of Kriya its types and principles.

UNIT -IV

Yogic theapies and modern concept of Yoga, Naturopathy, Hydrotherapy, Electroth
Messotherapy,Acupressure, acupuncture, Meaning and importance of prayer, Psychc
mantras, Different mudras during prayers.

SUGGESTED READINGS:
1. William Broad, The Scece of Yoga: The Risks and t

2Swami Vi shnu Devananda, =~ The Compl ete
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Course No. Title of the Course Course Structure Pre-Requisite
FEO16 Digital Film Making | OL-OT-4P None

COURSE OUTCOMES (CO):

Students will learn about various technicalities involved in digital film making. They will
expose to history of cinema, preproduction etc.

COURSE CONTENT:
Unit 1 7 History of Cinema, Research & Script

Early Cinema, Development of Classical Indian & Hollywood Cinema, History of Global
including European Film (193fresent), Origin of Classical narrative cineBwaundless film
Exploration of film and analysis of the thrpart beginning, middle andnd of story,
Researclf{Finding and Collecting materials and facts related to your story. Where and H
find the materials related to your story. Things to consider before sketching down your
Script (Scriptwriting Process and its various phases)kilm Grammar for Scriptwriting.

Unit 217 PreZroduction
Digital Video Cinematography: Introduction to Digital Video Cinematography
Cinematography, Interactivity and emotions through Cinematography,

Building blocks, Compositions, Lenses and Cameras, Typlenges: Zoom Lens, Prime Ler
Types of Cameras: HD Cameras, Basics of Film Camera, Difference between, Film Can
Digital Camera, DSLR and HDSLR Cameras, Lighting, Psychology of light, V
Environment, Directional Effect of Light, Lighting desigrocess, Threpoint lighting, High
Key lighting, Low Key lighting, Construction of a Shot, Color, Contrast, Deep Focus, Sh
Focus, Depth of Filed, Exposure, Racking focus, Frame Rate, Telephoto shot, Zoom shot

Unit 3- Digital Video Editing

Effective Editing,Principles of Video EditingNon-Linear Editing (NLE) ConcepfThe Three
Point Edit Nord.inear Editing (NLE) Techniques/Norking in the Timeling Transitions Key
framing Applying Filters Ingesting

Unit-4Advanced Editing Techniques
NLE Compositing, Color Correction & Color Grading, Working on Audio, Titling

SUGGESTED READINGS:

1. Mark Brindle and Chris Jones,TheDi gi t al Fil mmaking H
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Course No. Title of the Course Course Structure Pre-Requisite
FEO17 Workshop OL-0T-4P None
(Electrical and
Mechanical)

COURSE OUTCOMES (CO):

1. Student will be able to make various joints in the given object with the available
material.
2. The students will be able to understand various wiring connections

COURSE CONTENT:

Mechanical Workshop Experiments
1.BLACKSMITH

2. CARPENTRY

3. FITTING

4. FOUNDRY

5. WELDING
Electrical workshop Experiments
1. STUDY & PERFORMANCE OF DIFFERENT TYPES OF WIRE JOINTS

2. STUDY AND PERFORMANCE OF STAIRCASE WIRING

3. STUDY AND PERFORMANCE OF SERIES AND PARALLEL CONNECTION OF
FLOURESCENT TUBE LIGHT

4. STUDY AND PERFORMANCE OF GODOWN WIRING

5. SERIES AND PARALLEL CONNECTION OF BULBS AND POWER SOCKETS ¥
SINGLE

SWITCH AND MULTI SWITCHES.
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SUGGESTED READINGS:

1.

Hajra Choudhury, Hazra Choudhary and Nirjhar Roy, ~Elements of Work

Technology, vol. |, 606 Media promoter

W A J Chapman, Workshop Technology, ™ Rart, l1st South Asi a

Pvt Ltd.

P.N. Rao, =~ Manufacturing Technol ogy
roc

Kaushish J. P., "7 Manufacturing P €
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Course No. Title of the Course Course Structure Pre-Requisite
FEO18 Music OL-0T-4P None

COURSE OUTCOMES (CO):

The student will be familiarized with the basic terms used in Indian classical music. 4
familiarizes with the life history of some dignitaries in the field of music. This course
throws some light on the ancient music and its origins iralnd

COURSE CONTENT:

Unit 1 : Study of the following terms:Mela (That), AshrayR&ga, Raga, Lakshana, Sh
Alankar, Gamak, VadbamvadiAnuvadVivadi, VakraSwara, VarjiSwara.

Unit 2 : Biographies & contributions of the followinglaidev, MansinghTomaAbdul Karim
Khan, Tyagaraja, Pt. Bhatkhande, Pt. Ravi Shankar

Unit 3 : Study of following Ragas&TalaRagaaman, Jaunpuri, Khamaj. Talgktal, Jhaptal
Unit 4 :Genaral discussion and definition of the following:

a. Khyal, MaseetKharii Razakhani gat, Brupad, Tarana, Meend, Soot, Murki, Kan, Khat
Krintan, Harmony, Melody.

b. Writing of Bhatkhande Swarlipi Paddhati.
c. Writing of Tadlasand Compositions in Notation.

d. Detailed study of Ragas (Radghag, Malkauns, Vrindavani Sarang) and comparattudy
of Ragas.

e. Essay, Shastriya Sangeet (Classical Music) & SugamSangeet( Light Music )
Unit 5 : Vedic Musici Samvedic Sangeet, Swara, Vadya, Bhakti, Vikar .

General study of Natyashastra, SangeetRatnakar.

SUGGESTED READINGS:

l.Vasantand Laxnrlar ayan Garg, =~ Sangeet Vishara
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2. Sarat Chandra Pranjpayee and Chowbhamda ,” BhaBtyeyeetkal t i has , 0
Prakashan

3. Bharat Muni, @~ Nat yaShastra, o
4. Sharangdeva , °~ SangeetRatnakar, o

5. Sharad Chandra Pranjpayee, ®apgt Bodh, 0o

6. Thakur Jaidev Singh ,° I ndian Musi c,
7. V. N. Bhatkhande, °~ Mallika Part 11 §
8. V. N. Patwardhan, °~ RaagVigyan, o

9. Ragini Trivedi, ~ Ragvibodha Mishraban
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CourseNo. Title of the Course Course Structure Pre-Requisite
FEO19 Sociology of| 2L-0T-OP None

Development

COURSE OUTCOMES (CO):

The course introduces the students to the issues pertaining to development in the contg
context. It familiarizes andliscusses the theories and models of development and
alternatives and critiques. It also introduces the concept of social exclusion that has em
the development discourse in the era of globalization.

COURSE CONTENT:

1. Concepts Progress, Growtfipdernization and Development

2. Development Theory Adam Smith, Karl Marx, Talcott Parsons.

3. Development of Underdevelopment, Dependency and World Capitalist System
A.G.Frank, Paul Baran, Samir Amin, Immanuel Wallerstein

4. Critique and Alternative to Develapent
5. Gender and Development, Culture and Development, Environment and
Development, Human Development Index, Gender Development Index

Gandhi and Schumacher on Alternative development model Appropriate Techr
Sustainable Development

6. Understanding Indiads Devel opment De
Gandhi, Ambedkar,

7. New Economic Policy

8. Disparities in Development: Class, Caste, Gender, Tribe, Region and Religion

9. Social Exclusion in the era of Globalization

10.Social Excusion: Minorities and the other Marginalized Development of
Marginalized: Perspectives and Challenges

SUGGESTED READINGS:

1 Debal K. Singha Roy, " Social Development and the Empowerment of Margin
Groups, 0 Sage Publications

1 Desai, AR, EssaysoModer ni sation of Under dev
Thacker and Company Ltd.

T Dereze Jean and SenAmartya, | ndi @
University Press.
f Preston, P. W.,  ° Development The oordy
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Course No. Title of the Course Course Structure Pre-Requisite
FEO20 Universal Human 2L-0T-0P None
Values 1: Self and
Family

COURSE OUTCOMES (CO):

1. Sensitization of student towards issues in all dimensions of life
There are a whole range of issudsch one faces in life towards which the young students 3
generally unfamiliar and therefore insensitive. Almost all the coneeangironmental, societal
familial or personal, are result of human action. Sensitization towards them therefore is ar
important step.

2. Inculcation of Self Reflection.

Human action is governed by various internal factors primarily the beliefs one holds, and

t heref orien & |Iboeockommegs essential, to see wh

really true or not,fithey are not true, then what could be the process to get the "right" belig|
then further validate it.

Most of the young people are somehow tra
skill to look inside are missing. Inculcation of selfl@éetion in students will result in them
becoming more responsible, honest and trustworthy. Lack of such dualities in individuals
major concern of organizations, institutions and society in general.

3. Understanding (Clarity) of Human Relationships and Family.

It will try to show that relationships and material prosperity are the basic desire for a humg
being. Two global problems which we face today are war (including terrorism) and imbala
naure (global warming). If we look at reasons for war, the fundamental cause is: Human B
is in opposition to other Human Being. Therefore one is willing (or gets compelled) to exp
others. This is due to lack of

understanding of relationships.

4.Exposure to Issues in Society and nature (larger manmade systems and Nature).

1 To show that the fundamental reasons for imbalance in nature are: pollution and re
depletion. Both these aspects are result of consumerist model of development.

1 To show how hanony can be ensured at following levels of our living: Individual,
humani human relationships, larger society, Various social systems like education
system, economic system, political system and others, and rest of the nature.
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5. Development of Commitmentnd Courage to Act.

If the understanding is right, then the actions become right. Commitment and courage to ¢
considered consequences of right understanding in an individual. In the course, an attem;
be made to build right understanding in théividual, and then further plan of actions will als(
be discussed in order to implement the understanding in various life situations in the right
manner.

At the end of the course, students are expected to become more aware of their self and tf
relationships and would have better reflective and discerning ability. They would also
become more sensitive to their surroundings including both people and nature, with
commitment towards what they believe in (human values).

It is hoped that they would be abé to apply what they have learnt to their own self in
different ordinary day -to-day settings in real life with higher commitment and courage.

COURSE CONTENT:

1. Motivation and Objectives of Human Values Course.

Introduction to the objectives of the cour@®ntent and process of the course including mod
conduct. Dalily life as lab for the course. Activities in the course.

2. Purpose of Education How human being has a need for Knowledge, what should be th
content of knowledge, how the content shouldliseussed in education. Complimentarily of
skills and values, how the current education system falls short.

3. Peers Pressure, Social Pressure In various dimensions of life, how do these things wor
is the way out? In the context of education, peeeps sur e et c. movi e
used.

4. Concept of Competition and Excellence How competition leads to degradation of self a
relationships. How excellence is the basic need of a human being. What is excellence? M
Fear | es s ¢to disauss the eonae®.e d

5. Time Management:

How does one deal with myriads of activities in college? Focus of the mind.

6. Concept of Preconditioning. How preconditioning affects our thinking, behavior, work,
relationships, society and nature. How do weealop preconditioning?

What are the various sources of preconditioning? How do we evaluate our Preconditionin
do we come out of it?
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7. Concept of Natural Acceptance in Human Being. What is natural acceptance? How car
concept of natural accepiee be used to evaluate our preconditioning. Universal nature of
natural acceptance. Are anger, jealousy, hatred natural? How do we feel when we exper
them? Which feelings are natural for a human being and which are not?

8. Understanding Relationslsip

a) Are relationships important? What is the role of relationships in our life? If relationships
important then why they are important? If they are important then why it is the case that w
not discussing them?

What are the notions/conditions afadtors which stop us to explore more into relationships.
Rel ationships in family and extended f an
Now¢é .

b) Basic expectations in relationships. Seven types of relations.

c) Gratitude as a universal ualin relationships. Discuss with scenarios. Elicit examples fro
studentsod | ives.

d) Nine universal values in human relationships. Trust as the founding value.

e) Concept of acceptance. Unconditional acceptance in relationships.

f) Our preconditioning aécting our relationships. Our relationships with subordinate staff, v
people of opposite gender, caste, <cl ass,
show the conflict between reconditioning and relationships. How relationships havevire p
to force a person to change his preconditioning.

9. Concept of prosperity

Material goods and knowledge of one's physical needs is essential for feeling of prosperit
role others have played in making material goods available to me: Idenfiffing m o n e
life.

10. Idea of Society. What is a society? What constitutes a society? What systems are neg
a society to work? What is the purpose of society and various systems which are working
How understanding of Human Nature is impotta order to understand the purpose of Socig
and various social systems? And what happens when this understanding is lacking?

11. Idea of decentralization of politics, economics, education, justice etc. Its comparison v
centralized systems. The ideBSwaraj. Various social initiatives by NGOs, social organizati
and other people. (If time permits)

12. Balance in nature

a) Balance which already exists in nature.
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b) How human beings are disturbing the balance. Resource depletion and pollution.
Ourown role in wastage of electricity, water and in use of plastics. Waste management.
episode on city waste from SatyamevaJayate 2.)

c) I ssues |li ke global warming, ani mal eX
"Homed¢ film dan also be wuse

SUGGESTED READINGS:

1. Annie Leonard, ~° The Story of Stuff
2. Mohandas Karamchand Gandhi,  ~ The St
3. J Krishnamurthy, °~ On Education, 06 Of
4 . Her mann Hes 8antamBooks Si ddhartha, o

5. Thi chNhat Hanh, "~ Ol d Path White CIl ol
6. On Education The Mother Aurobindo Ashram Publication

7. Anne Frank, ° Diaries of Anne Frank
8. G S Banhatti ~ Life and Philosophy ¢
9.SwamiVivk anand =~ Swami Vivekananda on Hin
10. E. F Schumacher, °~ Smal l i's Beaut i f
Pereinnial.

11. Cecile Andrews ,  ~ Slow is Beautif
12. A.Nagaraj, = JeevanVidya: EkParigha, 06 Jeevan Vidya Prak
13. A.N. Tripathi, " Human Values, 0 Ney
14. Dharampal,  °~ Rediscovering India,©o
15. Mohandas K. Gandhi, ° Hind Swaraj
16. Maulana AbdulKkam Azad, ~ I ndia Wins Freedo
17. Ramakrishna kijeevani ,”” Romain Rolland

18 Romain Rolland , AVi vekanandao Advai
19. Romai n R &iishtid?mblishers & Di€rbnotarsh i o

20. ParamhansaYogananda, = Autobiography¥Yfeagi , 6 , 06 Ri der pul
21. Sahasrabudhe, ARGandhi and Question
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Course No. Title of the Course Course Structure Pre-Requisite
FEO21 Universal Human 2L-0T-0P FEO20

Values 2: Self,
Society and Nature

COURSE OUTCOMES (CO):

1. Sensitization of student towards issues in society and nature.
2. Understanding (or developing clarity) of nature, society and larger systems, on the [
human

relationships and resolved individuals.

3. Strengthening of self reflection.

4. Development of commitment and courage to act.

At the end of the course, students are expected to become more aware of their
surroundings, society, social problems and their sustainable solutions, while keeping
human relationships and human nature in mind. Tkey would have better critical ability.
They would also become sensitive to their commitment towards what they believe in
(humane values. humane r learnt to their own self in different dayo-day settings in real
life, at least a beginning would be made ithis direction relationships and humane society).
It is hoped that they would be able to apply what they have learnt to their own self in
different day-to-day settings in real life, at least a beginning would be made in this
direction.

COURSE CONTENT:

In Universal Human Values 2 course, the focus is more on understanding society and nat
the basis of self and human relationships. and motivation for the coarsétioning, and
natural acceptance.

-existence of self and body. Identifying needs saisfying needs of self and body. Self
observations. Handling peer pressure family. Hostel and institute as extended family. Reg
examples.

-student relationship. Shraddha. Guidance. Goal of education.
T material order, plant order, animal order &uodnan order.
Salient features of each. Human being as
used.)

T water, food, mineral resources.

Pollution. Role of technology. Mutual enrichment not just recycling.
on of needs of the self and
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needs of theddy. Right utilization of resources. Understanding the purpose they try to fulfi
Recapitulation on society. Five major dimensions of human society. Fulfiiment of the indiv
as major goal. Justice in society. Equality in human relationships as lyahadptable.
Establishment of society with abhaya (absence of fear). being through holistic education i
order.

SUGGESTED READINGS:

Text Book
1. R R Gaur, R Sangal, G P Bagaria, #AHun
New Delhi,2010

Reference Books

1. A Nagar aj , hJ e ev aanVidyaRrakashan, Brkafkantak. c h a y
2. A.N. Tripathi , It Bublshers,Wew Delki,s , 06 New A
3. Anni e Leonafr dSt WifTfhee Sitmary and Schuster
4. Mohandas KaramchandGami , A The Story of My Expe
6. J Krishnamurthy, fA On Education i Off
7. Her mann Hesse, fiSiddhartha @A Bantan g

8. Thi chNhat Han h, i Ol d Path White CIl oud
9. On Education The Mother Auobindo Ashram Publication.
10 . Diaries of Anne Franik Anne Frank

11. G.S Banhatti, dLife and Philosophy g
12. Swa mi Vi vekananda |, A Swami Vi vekanan
13. E. F  Sc humaBcehaeurt i,f udl SmaElcloniomi ¢cs as i
14. Cecile Andrews , ASIlow is Beautiful g
15. J C Kumarappa, AEconomy of Per manenc
16. Pandit Sunderl al , ABharat Mein Angr
17. Mahatma and the Rose plant

18 . M. Gandhi , AfThe Poet and the Char khg
19. Dharampal, ARediscovering Indiaodo ot
20 . Mohandas K. Gandhi : AHIi nd Swar a|j or
21. Arvind KeHarperpublication. i Swar aj 0

22 . Maul ana Abdul Kal am Azad, Al ndi a Wi
2 3. Romain Roll and |, ARamakri shna ki | eeyV
2 4. Romain Roll and , AVi vekanandao Advai
25. Romai n Ro brishdi Rubblishers & Qistrinatsh i 0

26 . ParamhansaYogananda, A Aut obi ograph

2 7. Sahasrabudhe, AnGandhi and Question g
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SYLLABUS OF DISCIPLINE CENTRIC ELECTIVES

Course No Title of the Course Course Structure Pre-Requisite

MADO1 Value Engineering L-T-P: 31-0 None

COURSE OUTCOMES (COs)
After taking this course students should be able to:
1 Understand the basics of Value Engineering (VE) to ensure that a standardized m
used for VE applications to projects
Learntopedbr m fif uncti on analysiso for buil(
Understand the appropriate time to apply VE for building design projects
Gain an understanding of the total decismaking methodology of value engineering
Learn of the @ASAVMetlmadoalnagy oStad n dvaarl dud
followed for application of VE to projects
1 Acquire the necessary information on VE to recognize the benefits resulting fron
adoption as a standard practice within an organization
1 Engage clients in a mesgful discussion on VE as well as demonstrate a commitme
optimize the value for facilities

= =4 =4 4

COURSE CONTENT

Introduction to Value Engineering (V.E.) and Value Analysis, Life Cycle of a Pro
Methodology of V.E., Quantitative definition of Valudse Value and Prestige Value, Estimat
of product quality performance

Types of Functions, Relationship between Use Functions and Esteem Functions in produc
Functional Cost and Functional Worth, Effect of value improvement on profitability, frvé
systematic Approach.

Introduction to V.E. Job plan / Functional Approach to Value Improvement, Various phas
techniques of the job plan, Factors governing project selection, Life Cycle Costing for mag
the Total Value, Concepts in LCC, Pres¥alue concept, Annuity concept, Net

Present Value, Pay Back period, Internal rate of return on investment (IRR), Exampl
illustrations.

Creative thinking and creative judgment, False material, labor and overhead saving,
Reliability, Reliabilty elements in series and parallel, Decision matrix, Estimation of weight
efficiencies, Sensitivity analysis, Utility functions, Fast diagramming, Critical path of function

SUGGESTED READINGS
1T S. S. l' yer, 0VawdégeInEemaionm.eer i ngo, Ne
T Mil es, Lawrence D. , i Taencdh nEonlga gnye ea fi n\
f Mudge Arthur E.|, AVdlice Abmpgiormedroi, n dq
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Course No Title of the Course Course Structure Pre-Requisite
. _ FC001,FCO006,
MADO2 Reliability L-T-P: 31-0 MACO9

COURSE OUTCOMES (COs)
After taking this course students should be able to:
1 Understand the basic concepts of quality, reliability & safety.
Compute measures of reliability of products and systems.
Analyze failure data | Perform a Failuviodes, Effects and Criticality Analysis.
Conduct a Fault Tree Analysis.
Construct and analyze reliability block diagrams.
Identify component importance.
1 Use redundancy to achieve reliability

= =4 4 -4

COURSE CONTENT

Introduction, failure data analysis, MTTF, MTBHazard models, series, parallel and mi
configuration, reliability improvement, reliability allocation, maintainability and availabi
reliability based design, maintenance policies.

Reliability testing: Burn in testing, Binomial Testing, Acceptarestihg, Accelerated life Testin
Degradation Models.

Reliability Improvement: Reliability specification and system measurements, System effecti
Economic analysis and life cycle cost, Reliability allocation (AGREE method, Redundancies
Reliability Design Methods: Parts and material selection;rddeg, StressStrength analysis
Complexity and Technology, Redundancy. Maintenances systems and economics of reliabil

SUGGESTED READINGS
T L.S. Srinath, A Rel i iatddiEdsiVestPressimtd.i neer i n
T S. K. Srivastava, Al ndarsttd,i a3. Maharnt d n
1 E. Bal aguruswamy, f Rel ¢Gaaw Hill RublishingcGo.g i n
T Charl es E. Ebling, ARel i abi | McGraw Hill
Publishing Co.
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Course No Title of the Course Course Structure Pre-Requisite
MADO3 Financial Managemen L-T-P: 31-0 None

COURSE OUTCOMES (COs)

T

Financial management provides a foundation of the main topics in financial ecor
covering selected topics in corporate finance and asset pricing.
In corporate finance we will be discussing capital budgeting, valuation, capital strt
and payout plcy.
In asset pricing we will be studying the risk and return tradeoff, the Capital Asset F
Model, market efficiency, and derivative securities.
To give everybody a base level of finance knowledge that an MPA from a top by
school should posss,
To give everybody the ability and confidence to tackle common financial problel
practice,
To provide adequate preparation for future finance classes, especially the ad
corporate and investment classes at the McCombs School of Business

COURSE CONTENT
Introduction, factors affecting the growth of financial engineering, price volatility, liquidity n¢
cash flow, time value, sensitivity analysis of time value, risk and return, managing risks,
policy, asset management. Fixed assetd depreciation, analysis, and interpretation of finar
statements, cash management, sources of funds for working capital, cost accumulation
budgeting, standard budgeting and o. Use of software like matlab , dot net, data mining soft

SUGGESTED READINGS

T

1
il
il

Khan, M. Y. and P. K. Jai n, AFinanci al M
Srivastava, Rajiv, and Ani |l Mi shra, fH
Chandra, P. fAFi-fThecipnl aMdnBgamtlinted Ta
Hor ne, Van; James C. , John Wachowicz,
Education
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Course No Title of the Course Course Structure Pre-Requisite
MADO4 Total Quality L-T-P: 31-0 None
Management

COURSE OUTCOMES (COs)

After takingthis course students should be able to:
1 Develop an understanding of total quality management principles, frameworks, tod

techniques for effective real life applications in both manufacturing and services

1 Develop an understanding on quality managemkbitbsophies and frameworks

Develop irdepth knowledge on various tools and techniques of quality management

1 Learn the applications of quality tools and techniques in both manufacturing and
industry

91 Develop analytical skills for investigating aatalyzingquality management issues in t
industry and suggest implement able solutions to those.

=

COURSE CONTENT

Introduction to TQM; Customer Orientation, Continuous Improvement, Quality, Productivit
Flexibility, Approaches and philosophies of TQ®uality Awards, Strategic Quality Manageme
TQM and corporate culture, Total Quality Control; Basic Analytical t@ieck Sheets
Histograms; Pareto charts, Cause and Effect diagrams; Flow charts.
Statistical Process Control; Advanced Analytical to&ttistical Design of Experiments; Tagug
Approach; Cost of Quality; Reliability and failure analysis. FMECA, Quality Function Deployr,
Benchmarking, Concurrent Engineering.

Quality Teams, Employee practices in TQ@vganizationsLeadership, delegatip empowermen
and motivation; role of communication in Total Quality, Quality Circles; Total Empl
Involvement; Problem Solving in TQMBrain storming; Nominal Group Technique Team proc
Kaizen and Innovation; Measurement and audit for TQM; Quhifyrmation Systems, ISO 90(
series of Quality Standards; TQM Implementation; Reengineering and TQM.

SUGGESTED READINGS

T Gilton, AQuality Management o, Mc Gr aw H
T Gryna, AJurands Quality Planning & Ana
1 Besterfieldii Tot al Quality Management o, Pears
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Course No Title of the Course Course Structure Pre-Requisite
MADO5 Industrial Control L-T-P- 310 None
Systems

COURSE OUTCOMES(COs)
After taking this course students should be able to:
1 Gain the knowledge of different process instruments,
1 Understand dynamic modeling of a physical process using first principles,
1 Convert the model to a form amenable to solution and analysis,
9 Design various control schemes, and apply the control systeanigus processes

COURSE CONTENT

Control System Types:Open loop and closed loop control systems illustrations,

representation, signal terminology, explanation with illustrations of servomechanism, reg
system, Linear and nedimear controls,Continuous and sampled data controls, Digital con
Mathematical Modelling and System Representation. Differential equations of physical s
such as mechanical, electrical, electromechanical, thermal, pneumatic, liquid level etc. an
systems,Transfer function, Block diagram representation and reduction technique, signa
graphconstruction, terminology, algebra and Mason's gain formula, effects of feedba
variation of system parameters, system dynamics and effect of disturbances Stgdee spac
eqguation.

Control System Components: Potentiometers, Synchros, Armature and field controllé
servomotor, a.c. servomotor, steppermotor, rotating amplifiers, magnetic amp
tachogenerators.

Time Domain Analysis: Standard test sinign&ransient response of first and second order syst
transient response specificative control action on system performance, performance index
and error performance indic¢SE, ITSE, IAE, ITAE, Root locus technique concept, construc
rulesand root contours.

Frequency Domain Analysis: Concept of frequency response, Frequency responpelatqiot,
Bode plots, Log magnitude vs. phase angle plot, performance specifications, corelation

time and frequency responses.

Stability Analyss: Concept of stability, conditions for stability. Rottlurwitz criterion, Nyquist
criterion, Gain and phase mangin. Constant M and N loci, Use of Nichols chart for perfot
evaluation. Controlability and observability using state space concept.

Compasation Techniques: Control systems using compensation networks such as, Lag, L-e
lead networks via frequency domain techniques.

SUGGESTED READINGS
T 1. J. Cagtrmaoh, Syist eMeswAgengi neeri ngo,
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Course No Title of the Course Course Structure Pre-Requisite
MADO6 Embedded Systems L-T-P: 31-0 None

COURSE OUTCOMES(COs)

1 Students have knowledge about the basic functions of embedded systems.

1 Students have knowledge about the basic structure of embedded systems.

1 An ability to design aystem, component, or process to meet desired needs within re
constraints such as economic, environmental, social, political, ethical, health and
manufacturability, and sustainability.

1 An ability to design a system, component, or procesadet desired needs within realis
constraints such as economic, environmental, social, political, ethical, health and
manufacturability, and sustainability.

COURSE CONTENT

Programming Concepts: Review of C programming data structures, aremks, sjueues, proje
management

Real Time Operating Systems: OS services and structures process and memory manager
process communication Example RTOS:

Application specific instruction set processor and digital signal processor. RISC and
archtectures with focus on designing the datapath and control path. Sample DSP archi
Motorola 56XX series, Analog Devices:

Microcontroller Architectures: 8 bit microcontroller, focusing on AVR RISC microcontroller
bit focusing on ARMmicrocontroller.

Embedded controller components: Timers/counters, UMRT, Watchdog Timers ADC, DAC
Digital I/O Peripheral devices: LCD Character and graphics displays switches touch
keyboard Communication protocols: 12C, SPI CAN bus RS232, RS8irnet luetooth, IrDA
IEEE802.11 etc.
Memory Subsystems: Common memory types memory hierarchy and cache storage subsys
Interfacing communication basics 1/0 addressing Interrupts DMA Bus architectures like IS
compact PCL Communication Softwaeotocols like TCP/IP .

SUGGESTED READINGS
T R.J. A. Buhr, D. L. BeRedliTeiyme nSAyns tlenntsroo,d uRcH
1 C.M.Krishna, Kang G. ShirijReal Time Systents, Mc Gr aw Hi | |
T Raymond J. A. Buhr , Donaltdo LRe®8lai Tieme &W
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Course No Title of the Course Course Structure Pre-Requisite
MADQ7 Ergonomics L-T-P: 31-0 None

COURSE OUTCOMES (COs)
After taking this course students should be able to:
1 Identify, explain and evaluate the impact of various personal attribjatestomical,
physiological, anthropometric and psychological) on proper safe working practice;
1 Assess the effect of physical environment factors on comfort and performance;
1 Apply principles of good ergonomic design of work areas and equipment to a ra
occupational settings;
1 Explain the influence of ergonomic principles on work organisation and culture.

COURSE CONTENT
Introduction, Measurement of productivity, Method study, principles of motion economy, |
motions analysis, work measurement, Tima&dg} performance rating, standard allowances, V|
sampling, PMT MTM standard data system.
Ergonomics: Man machine system, types of displays, autodoxy presentation of informati
speech communication Manachine dynamics, Design of control, layout wforkplace
environmental effects and anthropometry.

SUGGESTED READINGS
1T O. P. Khanna, AWork Stwudy: Motion and

T Barnes, AMotion and Time Study Design
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Course No Title of the Course Course Structure Pre-Requisite
Management of
MADO8 Manufacturing L-T-P: 31-0 MAC18
Systems

COURSE OUTCOMES (COs)
After taking this course students should be able to:
1 Explain to students why information systems are so important today for busine
management;
1 Evaluate the role of the major types of information systems in a business environm
their relationship to each other;
1 Assess the impact of the Interraetd Internet technology on businesselectronic comm
and electronic business;
1 Identify the major management challenges to building and using information syster
learn how to find appropriate solutions to those challenges;
1 Learn the core activiies n t he systems development
experience in the development and implementation of information systems projects.

COURSE CONTENT

Introduction: production functions, productivity and quality management conforming te 98@D
systems. Plant organization: organization, principles of organization, organization Strulier
and staff organizations.
Plant location, layout: process layout, product layout and combination layeethods of layout
economics of layout.

Production panning and control: types of products, demand, demand forecasting, ma
strategies. Scheduling and control of scheduling; production control.

Inspection and quality control: objectives, kinds of inspection of raw material and finished p
SQM, sampling; control charts and their applications.

Work and method study: definition and concepts; method stpdycedures, symbols, advantag
Flow process charts. Motion studynicro motion, SIMO charts, procedures system concepts
Value and ABC analysi system concepts, classification, analysis, techniques.

Industrial maintenancetypes, organization of maintenangepartment. Breakdown and prevent
maintenance.

Inventory control and replacement analysis: introduction, replacement policy and shatiopded
EOQ.

Management conceptsdevelopment of management principles, scientific management, h
relations aspects.
Industrial psychology, personnel management, and labour relations, methods of remur
Project ManagementCPM and PERT
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SUGGESTED READINGS
1 SK Sharmajiindustrial Engineering & Operations Managenie8t K. Kataria

Course No Title of the Course Course Structure Pre-Requisite
Flexible
MADO9 Manufacturing L-T-P: 310 MAC06, MAC13,
MAC25
Systems

COURSE OUTCOMES (COs)

After taking this course students should be able to:
1 Classify and distinguish FMS and other manufacturing systems includirgip@ipand mas

production systems.

Explain processing stations and material handling systems used in FMS environment

Design ad analyze FMS using simulation and analytical techniques.

Understand tool management in FMS.

Analyze the production management problems in planning, loading, scheduling, routi

breakdown in a typical FMS.

= =4 4 A

COURSE CONTENT

Introduction to FMS: Definition of FM$ types and configuration concepitsypes of flexibility
and performance measures. Functions of FMS host compuS host and area controll
function distribution.

Development and implementation of FMS: Plannoimgses integrationi system configuratioii
FMS layoutsi simulationi FMS project development steps. Project managermesduipment
development host system developmeinplanning- hardware and software development.
Distributed numerical control: DN€ystemi communication between DNC computer and macl
control uniti hierarchical processing of data in DNC systefaatures of DNC system.
Automated material handling: Functientypesi analysis of material handling equipments. Deg
of conveyor andAGV systems.
Automated storage: Storage system perform@n&8/RS1 carousel storage systamWVIP storage
T interfacing handling storage with manufacturing.

Programmable logic controllers: Components of the HLELC operating cyclég additional
capabilties of a PLCi programming the PLC Ladder logic diagrams, counters ietimdustrial
process control using PLC.

FMS rationale: Economic and technological justification for FMS&T, JIT T operation anc
evaluationi personnel and infra structural aspdctgpical case studigsfuture prospects.

SUGGESTED READINGS
T Parrish D. J, #fFIuterwolhhi einemamtd.act ur i ngo
T Groover M. P, AAut omati on, producti on
Prentice Hall India (P) Ltd.
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ShivanandH . K., Benal M. M and Kot i vV, i H
Internatioral (P) Limited. Publishers.
Kusiak A., Alntell i gent Hala&Engeiveddliftsr i ng

Considine D. M. &Consi di ne G. D, AStanldamadt d
Chapman and Hall.

Vi swanadhan N . and Narahar.i Y, APer f g
sy st e ensice Hall Pdia (P) Ltd.

Ranky P. G, AThen defsi gMSa,ndl P el wah .
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Course No Title of the Course Course Structure Pre-Requisite
MAD10 Design of Experiment L-T-P: 31-0 None

COURSE OUTCOMES (COs)
After taking this course students should be able to:

1 Plan, design, and conduct experimental investigations efficiently and effectively;

1 Understand strategy in planning and conducting experiments;

1 Choose an appropriate experiment to evaluate a new product design or process impr
through experimentation strategy, data analysis, and interpretation of experimental re
Understand th importance of statistical design of experiments and benefits in R&D
Learn the experimental designs most widely used in practice
Analyze the data collected based on the design used and its underlying assumptions
1 Interpret the results of the experiment aeplort the conclusions

= =4 A

COURSE CONTENT

Objectives, principles, terminologies, guidelines, and applications of design of experi
Completely randomized design. Randomized block design. Latin square design. Two le
three level full factoriaesigns. Fractional factorial designs. Robust design. Mixture experin
Central composite and BeZehnken designs. Response surface methodology. -Msionse
optimization. Analysis of variance. Statistical test of hypothesis. Analysis of multiplar
regressions. Use of statistical software packages.

SUGGESTED READINGS
1 Douglas C. Montgomeryi Desi gn and Anal yobn Wiley&fSonk x p
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Course No Title of the Course Course Structure Pre-Requisite
MAD11 Micro Electro L-T-P: 31-0 MACO08, MAC25
Mechanical Systems

COURSE OUTCOMES (COs)
After taking this course students should be able to:

1 Classify and distinguish FMS and other manufacturing systems includirgh@gband mas
production systems.
Explain processing stations and material handling systems used in FMS environment
Design and analyze FMS using simulation and analytical tqabasi
Understand tool management in FMS.
Analyze the production management problems in planning, loading, scheduling, routi
breakdown in a typical FMS.

= =4 4 A

COURSE CONTENT

Overview of MEMS & Microsystems; MEMS and Microsystems, typical produsts)ution of
microsystem, microsystem and microelectronics, miniaturization, applications.

Working  principles of  Microsystems; Introduction, microsensors, microactug
microaccelerometers, microfluidics.

Engineering Science for Microsystem Design andri€ation; Atomic structure, ionizatiof
molecular theory, doping of semi conductors, diffusion, plasma physics, electro chemistry, g
physics. Materials for MEMS.

Microsystem Fabrication Processes; Photolithography, ion implantation, diffusiorationic
chemical vapor deposition, physical vapor deposition, deposition by epitaxy, etching. Micro
Design. Microsystem Packaging

SUGGESTED READINGS
 Nadim MalufbfAi An I ntroduction to Micr oel eArtech
House Publishers
1 JamesJ.Allefi Mi cr o El ectr o Mec ICRGRress | Syster
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Course No Title of the Course Course Structure Pre-Requisite
MAD12 CompositeMaterials L-T-P: 31-0 MAC14

COURSE OUTCOMES (COs)
After taking this course students should be able to:
1 Have knowledge of the types and properties of composites used in engineering.
1 Have knowledge in processing and fabrication of structural composites.
1 Analyze the effects of various load or displacement boundary conditions by applying
laminate analysis to composite structures.
1 Understand the differences in matrix materials and the implications for composites as
substitute materials in design to meet sevasmpeting requirements
1 Describe the need, characteristics and applications of composite materials.
1 Summarize the importance of surface treatments of fibers and adding fillers and addit
the composite materials.
1 Manipulate the interaction betwegber and matrix in a unidirectional lamina under tens
and compressive loading.
1 Explain the experimental techniques used for evaluating the fatigue and impact prope
1 Discuss the mechanical behavior of composites due to variation in temperature and
moisture.
1 Choose the most appropriate manufacturing process for fabricating composite compd
1 Identify and design composite materials and structures in various engineering applica

COURSE CONTENT
Introduction, definition; classificationstructures and method of preparation of fibers and f{
reinforced composites. Micromechanics of fiber and particle reinforced composites. Predic
elastic constants, strength and stiffness, factors affecting strength and stiffness. Tensile an
strength of composites. Analysis of lamina; constitutive classical laminate therory. Analy
composite laminated beams. Thermal stresses. Design considerations for composite n
Introduction to fracture mechanics. Failure mechanics, crack agadipn. Experimentg
characteristics of compositetatic and dynamic loading. Performance of composites under fa
impact and adverse environment applications.
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SUGGESTED READINGS
1T S. wW. Tsai and H. T. Hahn, A | AréchnondcuRullishiag

Co.
1 Robert M. Jones, fAMechanicsHllof Composi
T A. K. Kaw, fAMechanics of composite mate
T R.J. Crawford, APl as tHeinem&n publinagoas. i ng o,
T P. K. Ma | | -Ranforced RdipodtesrMat er i al s, Manuf a

Marcel Dekker, Inc.
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Course No Title of the Course Course Structure Pre-Requisite
Micro/Nano _ MACO06, MAC13,
MADL3 Machining L-T-P: 310 MAC14

COURSE OUTCOMES (COs)
After taking thiscourse students should be able to:
1 Calculate power requirements and process performance in laser micromachining
1 Calculate selectivities and etch rates in IC/MEMS device manufacture
1 Be aware of the hazards involved in dealing with toxic/dangerous matuizisas HF ir
IC manufacture or Class 4 lasers in manufacturing
1 Develop and present a conceptual design solution to a precision machine operatin
micro and nano range
1 Be aware of techniques for advanced nano polymer materials processing, namalsy
and coatings
1 Examine materials under SEM and draw conclusions on issues associated with inspe
micro components

COURSE CONTENT

An overview of micro and nano mechanical systems and their applications in Mecl
Engineering, MEMS Micro fabcation methods, Silicon Micromachining methods, Laser,Elec
and lon beam micromachining methods, Mechanical Micromachining techniques,
manufacturing methods, nanomaterial and nano metrology.

SUGGESTED READINGS
1 J. Paulo DavimMark J. Jacksofi Nano and Micromachining
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Course No Title of the Course Course Structure Pre-Requisite
MAD14 Material Management L-T-P: 31-0 FC002

COURSE OUTCOMES (COs)

After taking this course students should be able to:
1 Understand concepts of productivity and material management
1 Understand/endor Development
1 Understand the role of decision making

COURSE CONTENT

Productivity and materials management cost Reduction and Value Improvement. Purg
Vender development Make or Buy Decisions, Stores Management, Materials Managemen
Engineering, International Material Information system and Decision Making, Purchase of
equipment, spare parts Management, Obsolete surplus and scrap Management, Material
and budgeting, Contract Management and legal aspects.

Inventory Maragement, ABEVED analysis various inventory Models;nfodels @Qmodels, Static
and Dynamic models Quantity discount under demand and lead time uncertainty, Managem
process and finished goods inventory, optimal stocking and issuing policies, lyvetoagemen
of perishable commodities. Decision of inventory Distribution systems, standardizatio
codification.

Product quality and reliability failure date analysis and life testing, maintainability and availg
Use of software like Dot NeMATLAB etc.

SUGGESTED READINGS
1 Gopalakrishna®, i Ha n d I blaiekialsdvlanagemeatPhi Learning
1 J. R. Tony Arnoldfilntroduction to Materials ManagemeénPearson
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Course No Title of the Course Course Structure Pre-Requisite
MAD21 Finite Element L-T-P: 30-2 MACO7, MAC11
Methods

COURSE OUTCOMES (COs)

After taking this course students should be able to:
1 Understand the basics of finite element analysis and its applications in enginadringe,

two and three dimensional elements.

1 Providethe fundamental concepts of the theory of the finite element method

Obtain an understanding of the fundamental theory of the FEA method;

1 Develop the ability to generate the governing FE equations for systems governed by
differential equations;

1 Understand the use of the basic finite elements for structural applications using truss
frame, and plane elements; and

1 Understand the application and use of the FE method for heat transfer problems.

=

COURSE CONTENT

Discretization and the Dire&tiffness Method. Basic concepts of structural modeling.
Review of the stiffness method of structural analysis. Modeling stiffness, loads and displa
boundary conditions. Advanced modeling: general constraints, sub structuring.

Formulation of Finite Ements. Mathematical interpretation of finite elements, vibrati
formulation.

Development of continuum elements, shape functions, consistent loads. Isoperimetric elen
plane stress.

Numerical integration. Convergence requirements.

Computer Implenentation of the Finite Element Method

Preprocessing: model definition. Element level calculations.

Equation assembly. Equation solver.

Post processing: strain and stress recovery.

SUGGESTED READINGS

T Saeed Moaveni, AFi nTheoey atlA p me n t a tAin@an g/,9
Pearson.

1T Robet D Cook, AConcepts and Applicatio

1 JReddyi An I ntroduction t o Mdgraw HiliSeriest e E| e

1T S S Rae, Fini te EI ement BlMterwdnreHdinemann.En gi n
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Course No Title of the Course Course Structure Pre-Requisite
MAD 22 Fracture Mechanics L-T-P:3-0-2 MACO02, MAC11

COURSE OUTCOMES (COs)
After taking this course students should be able to:

i1 Treat linear and nonlinear fracture mechanics principles and their applications to st

design.

1 Fracture phenomena in metals and nonmetals will be de¢ws®l testing methods will |
highlighted. In the end computer assisted techniques for fracture study will be discuss
Predict material failure for any combination of applied stresses.

Estimate failure conditions of a structure
Determine the stress intensity factor for simple components of simple geometry
1 Predict the likelihood of failure of a structure containing a defect

= =4 =

COURSE CONTENT

Fracture: an overview, theoritical cohesive strength, defect population in solids¢etresstration
factor, notch strengthening, elements of fracture mechanics, Grifiths crack theory, stress an
crack, energy and stress field approaches, plane strain and plane stress fracture toughne
crack opening displacement, elagtiastic analysis, -thtegral,ductilebrittle transition, impac
energy fracture toughness correlation, microstructural aspects of fracture toughness, envi
assisted cracking, cyclic stress and strain fatigue, fatigue crack propogation, analysisesr &g
failures.

SUGGESTED READINGS
T Ted L. Ander son, T. L . Ander son, AFra
CRC Press
1 M. JanssemiFracture MechanicsYSSD.

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
124



=" SCHEME OF COURSES. MANUFACTURING PROEESSD AUTOMATION Sz

ENGINEERING
Course No Title of the Course Course Structure Pre-Requisite
MAD 23 Mechanical Vibrations L-T-P: 30-2 FC006, MAC10

COURSE OUTCOMES (COs)
1 Formulate mathematical models of problems in vibrations using Newton's second
energy principles,
1 Determine a complete solution to mechanical vibration problems using mathemat
numerical techniques, and
1 Determine physical and design interpretations from the results.

COURSE CONTENT

1. FUNDAMENTALS OF VIBRATION

Review of Single degree systerResponse to arbitrary periodic excitationBuhamel's Integral
Impulse Response functionVirtual work - Lagrange's equation Single degree freedom forcg
vibration with elastically coupled viscous dampe®&ystem Identification from frequency respor
- Transient Vibratiori Laplace transformation formulation.
2. TWO DEGREE OF FREEDOM SYSTEMS

Free vibration of spring coupled system mass coupled systenBending vibration of two degre
of freedom systemforced vibration Vibration Absorber Vibration isolation.
3. MULTI-DEGREE OF FREEDOM SYSTEM

Normal mode of vibratior Flexibility Matrix and Siffness matrix Eigen values and eigen vect
i orthogonal properties Modal matrixModal Analysis- Forced Vibration by matrix inversion
Modal dampig in forced vibration Numerical methods for fundamental frequencies

4. VIBRATION OF CONTINUOUS SYSTEMS

Systems governed by wave equatieNsbration of strings- vibration of rods- Euler Equation for
Beams- Effect of Rotary inertia and shear deforioat- Vibration of plates.

5. EXPERIMENTAL METHODS IN VIBRATION ANALYSIS

Vibration instruments Vibration exciters Measuring DevicesAnalysis- Vibration Tests- Free
and Forced Vibration tests. Examples of Vibration testdustrial case studies.

6. PRACTICALS

SUGGESTED READINGS
1 Thomson, W.T.,"Theory of Vibration with Applications”, CBS Publishers and Distribut
1 Rao, J.S., & Gupta, K. ,"Introductory Course on Theory and Practice of Mech
Vibrations", New Age International Ltd.
1 Den Hartog,J.P. "Mechanical Vibrations", Dover Publication.
1 Rao, S.S., "Mechanical Vibrations", Addison Wesley Longman.
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Course No Title of the Course Course Structure Pre-Requisite
MAD 24 Rapid Prototyping an¢ | 1 p. 545 MAC19
Tooling

COURSE OUTCOMES (COs)
After taking this course students should be able to:
91 Describe the current available rapid prototyping systems, their fundamental op
principles,and their characteristics.
91 Describe complementary, secondary fabrication processes commonly used vatiowe
rapidprototyping systems.
1 Select the appropriate fabrication technology, or technologies, for a given prototyping

COURSE CONTENT
Overview of rapid prototypingDefinitions, evolution. Processes, Principles, Materials, Resou
CAD for Rapd Prototyping. Case Studies Building the prototype
Selection of RP technologies. First cut attributes and scales for selecting an appropriate tec
Survey of RP technologies with some hands on training. Short reports and presentat
individual surveys.
In- depth development of analytical & / or experimental models for RP technology. The an:
or experimental model should lead to at least one selection attribute and scale Geometric I
issues and methods for RP, highlighting the GCRP interface. Reports and presentations
development of attributes and scales for one RP technology.

Application of RP selection method in ®eek design project (groups of43. RP case studies
industry. Reports and presentations.

SUGGESTED READINGS
1 Marshall Burns, fliAutomated Fabrication: Improving Productivity in Manufactudn
Prentice Hall
1 Jerome L. JohnsofPrinciples of Computer Automated FabricatipRalatino Press, Inc
Lamont WoodfiRapid Automated Prototyping: An Introductiodndustrial Press.
1 Paul F. Jacobs,iRapid Prototyping and Manufacturing: Fundamentals of St
lithography, Society of Manufacturing Engineers
1 Larry Binstock,fiRapid Prototyping Systems: Fast Track to Product Realizati®wciety of
Manufacturing Engieers
1 DetlefKochan,iSolid Freeform Manufacturirg, El sevier Science
1 Paul F. Jacobg$iStereolithography and Other RP&M Technologies: From Rapid Prototy
to Rapid Tooling, Society of Manufacturing Engineers
1 Chua Chee Kai and L etotypipg: RriadiplesFand ApplicatiRres
Manufacturingo, John Wiley & Sons, | nc

=
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Course No Title of the Course Course Structure Pre-Requisite
MAD 25 Fluid Systems L-T-P: 30-2 MACO7

COURSE OUTCOMES (COs)

1 To instill within students a positive safeajtitude with regard to the design, constructi
operation, and maintenance of fluid power systems.

1 To provide students with knowledge of the applications of fluid power systems in pr
construction, and manufacturing industries.

1 To provide students ith an understanding of the physical laws and principles that go
the behavior of fluid power systems.

1 To provide students with an understanding of the properties of hydraulic and pne
fluids, as well as components utilized in industrial fluid pow

COURSE CONTENT
Il ntroducti on: Eul erds equations for turbag
on stationery and moving system of vanes; jet propulsion.
Water Turbines: Classification; Pelton, Francis, Propeller and Kdptaimes; velocity triangles
efficiency, draft tubes, governing.
Performance of Fluid Machines: Similarity laws applied to4@tnamic machines; specific spe¢
unit quantities, Characteristic curves; use of models; cavitation and attendant problent®-i
machines; selection of turbines hydroelectric plants

Pumps: Centrifugual pumps, velocity triangles; efficiency, turbine pumps; axial and mixe
pumps.

Hydraulic Power Transmission: Transmission of hydraulic power through pipe lines;
hammerprecautions against water hammer in turbine and pump installations; hydraulic ram.
Power Hydraulics: Positive pumps; gear, vane, screw, variable delivery pumps, valve
control, pressure control, direction control, solenoid operated valve, hydcaaligts, (metedin,
meterout, bleedoff), fluid coupling and torque converter.

Pneumatic Power: Basic principles, comparison of pneumatic and hydraulic Systems.

SUGGESTED READINGS
91 Streeter V L and Wylie E BiFluid Mechanicé McGraw Hill.

M1 | H ShamesfiMechanics of Fluids McGraw Hill.
T R. K. Bansal, AFl ui d Mec hanPRublicsatioR. Hy dr au
M D. S. Kumar , AFl uid Mechanics &&S&dhui d P
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Course No Title of the Course Course Structure Pre-Requisite
MAD26 Refrigeration and Alr L-T-P: 30-2 MACO7
Conditioning

COURSE OUTCOMES (COs)
After taking this course students should be able to:

T

= =4 =4 4
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Evaluate the performance of the vapour compression refrigeration system.

Describe the types of compressors, condenseaporators and expansion valves.
Distinguish the desirable properties of refrigerants and select the alternate refrigerant
Present the properties, applications and environmental issues of different refrigerants
Perform the calculations for variogsychrometric process using psychrometric chart
equations.

Perform the calculations to find effective and grand sensible heat factor.

Estimate the total load for domestic, industrial and centralaaditioning systems.

Name the elements of a typidadating ventilation and agonditioning systems.

lllustrate the fundamental principles and applications of refrigeration and air condit
system

Obtain cooling capacity and coefficient of performance by conducting test on
compression refrigerath systems

Explain different types of Basic Refrigeration cycles and its applications in
compressor and multi evaporator systems.
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COURSE CONTENT

Air Refrigeration: Brief History of Refrigeration. Refrigerating MachB®econd Law of
Thermodynamics-Interpretation. Carnot Cycle, Reversed Carnot Cycle, Heat En
Refrigerating Machine, Heat Pump, COP. Unit of Refrigeration. Bell Coleman Cycle, Den
System, Reversed Brayton Cycle, Air Refrigeration Cycle for Aircraft. Ram Compression.
Comparisorof various cooling systems for aircraft.

Vapour Compression Refrigeration System: Simple Saturated CysleRRh, hs, Rv diagrams,
COP. Dry and Wet Compression. Effect of operating parameters. Effect of undercoolif
superheating. Liquk$uction Hat Exchanger. Actual vapour compression cycle. Details of val
types of Compressors, Condensers, Expansion devices and Evaporators. Matching of Comg
Refrigerants: ASHRAE Nomenclature. Eco Friendly Refrigerants, Thermodynamic Requirg
of a Gad Refrigerant. Introduction to Azeotropic & Non Azeotropic Refrigerant Mixt
(NARM)

Compound Vapour Compression System: Concepts of (i) Liquid Flash cooler, (ii) Flask
cooler. Optimum Interstate Pressure.
Multiple Evaporators and CompressorseUs Individual Expansion valves, back pressure va
and multiple expansion valves.

Miscellaneous: Vapor Absorption System: Thermal refinements, Practical vapor absorption
Electrolux Refrigerator.

Steam Jet Refrigeration: System components and analysis.

Cascade Refrigeration: Limitations of vapour compression system for low temperature refrig
Cascade staging. Dry ice.

Controls: Sensing and Actuating Elements H.P/L.P cut out, Thermodseenp&bvalve,
Humidistat, Anemometer etc.

Psychometric: Brief History of Air Conditioning. Working substance in Air Conditioning. Dal
Law of Partial Pressures. Psychometric Properties and Psychometric Chart. Psychometric P
Concept of Room Seible Heat Factor, Grand Sensible Heat Factor,

Apparatus Dew point, Effective Sensible Heat Factor. High Latent Heat Load applications, S
& Winter Air Conditioning Comfort Air Conditioning: Factors influencing Human comf
Concept of Effective Tempature. Factors governing optimum effective temperature.

Heat Load Estimation: Inside and outside design conditions. Solar heat gain through glass a
Structures. Occupancy load, lighting load and miscellaneous loads. Infiltration and Ventilatio
Summaryof Heat Loads. Duct Design: Transmission and distribution of air flow. Types of s
air outlets, Mechanism of flow of air through outlets. Pressure drop and friction loss in
Rectangular equivalents of circular ducts. Method of Duct design.
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SUGGESTED READINGS

1 PLBallanyi Ref ri geration & Air Condi tioning

T C.P. Arora, ARefrigeration & Air Condi

1 Domkundewar& Ar or a, AA Course in RefrigkRaé&
Co.

1 Marsh&OIl i vo,i pidRrsi od Refrigerationo, C.B.

1 Paul Lang, APrinciples of Air Conditio
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Course No Title of the Course Course Structure Pre-Requisite
MAD27 Mechatronics L-T-P: 30-2 MACO08, MAC12

COURSE OUTCOMES (COs)
After taking this course students should be able to:
1 Understand the mechanisms of commonly used actuators and how to select a prop
sensors and actuators for a practical mechatronic system.
1 Identification of key elements of mechatronics system and its representation in te
block diagram
1 Understanding the concept of signal processing and use of interfacing systems
ADC, DAC, digital I/0
1 Development of PLC ladder programming amgpiementation of real life system
1 Explain the concepts of mechatronic systems, adoptive controlymaahine interface an
mechatronic design.
1 Summaries the concepts of mechanical and electronic actuation systems.
1 Explain the working of stepper and semotors.
1 Write the programme for programmable logic controllers and discuss case stuq
mechatronic systems.
1 The students will be able to feel the importance of this subject as mechanical engi
students. They will be able to understand the neeatheoBubject for industries. To sor
extent they will be able to design the basic circuit of a mechatronic system.

COURSE CONTENT
Introduction, general characteristics of transducers and sensors including sensitivity, reg
accuracy, repeatabilityange, response time and hysteresis, linearity etc. Transducers appli
and selections.

Mechanical, hydraulic and pneumatic actuation systems, operational characteristi
performance of hydraulic and pneumatic based actuation systems includiagdivices, rotar
devices, flow control valves, pressure control valves, direction control valves, ancillary g
(accumulators, amplifiers, etc.)

Synthesis of systems with respect to fluid pressure, direction and flow control.

Electrical Actuation Sstems: operational characteristics and applications of electrical act
components for applications like. AC/DC motors, Stepper motors, hydraulic motors, relays
buttons, switches, etc. identification of control systems and their inter relaporigdhavior of
mechatronic systems (First and Second order response).
Programmable logic controllers and applications: PLC structures, PLC languages, Progran
PLC, Interfacing PLC with actuators, open loop and closed loop control using PLC.
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SUGGESTED READINGS
1 N.P. Mahalik,iMechatronics: Principles, oncept s and appl Hibd at
1 AppuuKuttanKKfAl nt roduct i on OXfard UMieecsityat r oni ¢ s @
T RajpuuRKAA Textbook OfSCHanad hatroni cso,
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Course No Title of the Course Course Structure Pre-Requisite
FC002, MACO02,
MAD28 Robotics L-T-P: 30-2 MACO08,MAC10,
MAC12

COURSE OUTCOMES (COs)
After taking this course students should be able to:
1 Understand various types of robots for indust@blications.
List out the classification of robots and explain the structure of robot.
Use the homogeneous transformation matrices in robotics
Compare the different types of grippers used in robotics.
Use the vacuum cups and magnetic grippers in meclhaspstems.
Explain the working principle of touch, tactile proximity, range and sniff sensors.
Explain the various techniques of machine vision system.
Understand the complete design procedure of the robot.
Select correct mechanism for operation of tHmto
1 Select necessary actuators, sensors, control for satisfactory performance of the robot

= =4 4 4 48 8 -5 2

COURSE CONTENT

Overview: historical perspective, classifications, applications, components. Development: in
and technical development. Mechanical consitiens: physical configurations, robot motions; ¢
effectors. Drive methods: principles and characteristics, Selection criterion. Sensors:
requirements, evaluation and selection and available techniques.

Review of Control Methods. Kinematics argllyy and control. Computer hardware for ro
systems: Logic circuits and computer elements;peripheral system organization, input ang
operations and control. Robot software: requirements; functions performed by prograt
present robot languages.
Robot vision: capturing the image, frame grabbers; interfacing and controls, examples. Re
numerical control for CNC and DNC Machines.

SUGGESTED READINGS
1 K.S Fu R.C. Gonzalez, C.S. G. Ld#obotics control sensing vision and Intelligedic

McGrawHill Book Company.

Robert, J. SchillingiiFundamentals of Robotics: Analysis & conérd?HI Private Ltd.

Richard D. KlafferfiRobotic Engineering: An Integrated ApproacR.H.| Private Limited

Tsuneo YoshikawdjFoundations of Robotics: Analysis @ntrob P.H.I. Private Limited

SatyaRanjan DelfjRobotics Technology and Flexible Automatioffata MGGraw Hill

Publishing Comp. Limited

f J.JCraigfil nt roduct i o ranicsd& Cditoold Addison Beshye c
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Course No Title of the Course Course Structure Pre-Requisite
MAD29 Artificial Intelligence L-T-P: 30-2 FCO001, FC002, FCO00

COURSE OUTCOMES (COs)
After taking this course students should be able to:

1 Understand the history, development and various applications of ariifiictiigence;

1 Familiarize with propositional and predicate logic and their roles in logic programming

1 Learn the knowledge representation and reasoning techniques-imasgld systems, cas
based systems, and modi@sed systems;

1 Appreciate how uncertaipntis being tackled in the knowledge representation and reas
process, in particular, techniques based on probability theory and possibility theory
logic);

1 Master the skills and technigues in machine learning, such as decision tree ing
artificial neural networks, and genetic algorithm;

COURSE CONTENT
Kinds of systems, production systems. Heuristics and their role. Search strategies. Kn
representation systems: declarative and procedural approaches. First order systems, proof
Resolution approach.
Closed World Assumption. Natural Language processing: Non deterministic and Detern
parsing semantics and pragmatics. Expert systems and their application. Basic learning app

SUGGESTED READINGS
1 Stuart RusselRArtificial Intelligence: A Modern Approach (3rd Editiom)Pearson.
1 Thomas H. Cormerilntroduction to Algorithms, 3rd Edition (MIT PressThe MIT Press
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Course No Title of the Course Course Structure Pre-Requisite
Automation in MAC12, MAC13,
MAD 30 Manufacturing L-T-P:30-2 MAC15

COURSE OUTCOMES (COs)
After taking this course students should be able to:

1 Become familiar with the different types automation and study both technologica
economic issues involved in automatienufacturing of products.

1 Develop an understanding of programmable or flexible manufacturing and its suitabi
various manufacturing environments.

1 Learn about the modern techniques and devices used for the monitoring and co
manufacturing syyems including programming of programmable logic controllers and
interfacing with various sensors and actuators.

1 Understand the major components of mechatronic systems used in automation
commonly used sensors and common techniques for sémsofacing and protectio
circuits.

1 Understand industrial control logic design using ladder diagram and programmabl
controller.

COURSE CONTENT

Introduction to Automation of different manufacturing processes. Types of syste@shanical
electri@al, electronics; Data conversion devices, transducers, signal processing devices
contactors and timers. Sensors and their interfaces;

Hydraulics & Pneumatic Systems design and their application to manufacturing equi
Sequence operation of mgdilic and pneumatic cylinders and motors; Electro Pneumatic & El
Hydraulic Systems design, Relay Logic circuits, Feedback control systems, PID Controller;
and mechanisms of an automated system: stepper motors, servo drives. Ball screwnptinaz
bearings, electronic caming and gearing, indexing mechanisms, tool magazines, and
systems. Programmable Logic Controllers, I/Os, system interfacing, ladder logic, functional
structured text, and applications. Human Machine Interfea&CADA; Motion controller and the
programming, PLCOpen Motion Control blocks, multi axes coordinated motion, CNC cc
RFID technology and its application; Machine vision and control applications. Modular Prod
Systemg Distribution, Conveyig, Pick & Place etc.

SUGGESTED READINGS

A vusuf Altintas fiManufacturing AutomationMetal Cutting Mechanics, Machine To
Vi brati ons, and CNC Designo, Cambridge
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Management
MAD31 Information System L-T-P: 30-2 MAC18
Design

COURSE OUTCOMES(COs)
After taking this course students should be able to:

1 Understand and apply core knowledge in Management Information Systems (MIS).
1 Identify and analyze requirements foformation systems.

1 Understand and apply design principles in Information Systems.

1 Understand and apply system development & project management principles.

1 Evaluate technology alternatives to solve problems in an MIS context.

1 Communicate to both busineasd IT professionals.

COURSE CONTENT

Concepts is MIS, Role of information is decision making, characteristics of good MIS object
MIS, Reliability and availability of information on quality of decision making, Decision mal
without information (under uncertainty), Information kindg fearious kinds of managemel
formal and informal information system, Distinction between physical system and inforr]
system, Information flow periodicity, forms and storage, Basic steps is determining the infor
cost. Frequency and form of infoation flow, computer purchases for various functional ar
selective information management, information in MIS design. E.R.P, M.R.P., S.R.S., S.D.L
for financial system, Inventory Management, Relative software platforms like DOT
technology, dta mining softwares.

SUGGESTED READINGS
f Laudon, Kenneth C., and Laudon, IMamaging
Digital Firmo, Prentice Hall
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SYLLABUS OF OPEN ELECTIVES

Course No. Title of the Course Course Structure Pre-Requisite

EO001 Technical L-T-P:31-0 None
Communication

COURSE OUTCOMES (CO):

1. The course will improve writing and documentation skills of students with emphasis
the importance of effective communication with focus on choice of words, formatic
proper setence structures and writing styles.

2. This will enhance the students capability to prepare technical documents and
correspondence.

3. The course will equip the student with good communications skills for placements,
preparing SOPs and CVs.

4. The course wilsensitize the students towards research ethics, copyright and plagial

COURSE CONTENT:

1 Definition of communication, meaning, importance & process of communication, objec
types, C6és of communication, barriers
T human & northuman conmunication, distinctive features of human languages
1 Business correspondendefinition, meaning and importance of business communicatiot
business lettergpurchase, enquiry, quotation, order, followup, acceptaeitesal
1 Emphasis on (i) paragraph writinigs kinds, coherence & cohesion
(iwriting a paragraph/thesis: selection of topic and its development

(iii) writing reports, manuals, notices, memos, agendas, minutes
(iv)Interviews, speeches, presentations,

1 research ethics, methodologies, copyright, plagiarism

SUGGESTED READINGS:

1. Martin Hewing, "Advanced Englisicr a mmar , 6 6 Cambr i dge |
2. MeenakshiRamanafflangeet a Sharma, -~  Techni ca
University Press
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Course No. Title of the Course Course Structure Pre-Requisite
EO002 Disaster Managemen| L-T-P:3-1-0 None

COURSE OUTCOMES (CO):

1. Demonstrate a critical understanding of key conceptslisaster risk reduction ar
humanitarian response.

2. Critically evaluate disaster risk reduction and humanitarian response policy and p
from multiple perspectives.

3. Develop an understanding of standards of humanitarian response and practical
relevartein specific types of disasters and conflict situations.

4. Critically understand the strengths and weaknesses of disaster management appr
planning and programming in different countries, particularly their home country or
countries they work in.

COURSE CONTENT:
Unit -I: Introduction

Disaster: Definibn, Factors And Significance; Difference Between Hazard And Disg
Natural And Manmade Disasters: Difference, Nature, Types And Magnitude.

Repercussions Of Disasters And Hazards: Economic Damage, Loss Of Human And Anim
Destruction Of Ecosystem.

Natural Disasters: Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Drough
Famines, Landslides And Avalanches, Maade disaster: Nuclear Reactor Meltdown, Indus
Accidents, Oil Slicks And Spills, Outbreaks Of Disease And Epidemics, WaCAndicts.

Unit -lI: Disaster Prone Areas In India

Study Of Seismic Zones; Areas Prone To Floods And Droughts, Landslides And Avalg
Areas Prone To Cyclonic And Coastal Hazards With Special Reference To Tsunami
Disaster Diseases And Epidemics

Unit -1ll: Disaster Preparedness And Management

Preparedness: Monitoring Of Phenomena Triggering A Disaster Or Hazard; Evaluation C
Application Of Remote Sensing, Data From Meteorological And Other Agencies, |
Reports: Governmental And CommunitseParedness.

Unit -IV: Risk Assessment

Disaster Risk: Concept And Elements, Disaster Risk Reduction, Global And National D
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Risk Situation. Techniques Of Risk Assessment, GlobaD@eration In Risk Assessment A
War ning, Peopl eibksAssBsament.iStratepgies for Sumivall n R

Unit -V: Disaster Mitigation

Meaning, Concept And Strategies Of Disaster Mitigation, Emerging Trends In Mitig
Structural Mitigation And NotStructural Mitigation, Programs Of Disaster Mitigation In Indi

SUGGESTED READINGS:

1. R. Ni shith, Singh AK,  ° Disaster Man
New Royal book Company

2. Sahni, Pardeep, =~ " Disaster Mitigation
3. Goel S. L., " " Disaster Adminastratio

Deep Publication

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
139



e
s WRYE,

=" SCHEME OF COURSEE. MANUFACTURING PROEESISD AUTOMATION S

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
EO003 Basics of Financial | L-T-P:3-1-0 None
Management
COURSE OUTCOMES (CO):
The coursebd6bs objective is to provide a

problems and issues and to apply these concepts in practice. In this course, you will

your knowledge and understanding of financial management. wWibuearn how manager
should organize their financial transactions effectively and with integrity and how to
everybody the ability and confidence to tackle common financial problems in practice.

also provide adequate preparation for fufimance classes.

COURSE CONTENT:
Unit |

Nature, scope and objectives of financial management, Time value of money, Risk an
(including Capital Asset Pricing Model).

Unit Il

Long term investment decisions: The Capital Budgeting Process, Cash Flow Esti
Payback Period Method, Accounting Rate of Return, Net Present Value (NPV), Net T¢
Value, Internal Rate of Return (IRR), Profitability Index.

Unit 1l

Financing Dedions: Sources of loagrm financing, Estimation of components of cost
capital, Methods for calculating Cost of Equity, Cost of Retained Earnings, Cost of De
Cost of Preference Capital, Weighted Average Cost of Capital (WACC). Capital Stru
Theories of Capital Structure (Net Income, Net Operating Income, MM Hypothesis, Trad
Approach). Operating and Financial leverage. Determinants of capital structure

Unit IV

Dividend Decisions: Theories for Relevance and irrelevance of dividendahetds corporate
valuatonWal t er 6s Model , Gordondés Model, MM 4
policies in practice.

Unit V
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Working Capital Decisions: Concepts of Working Capital, Operating & Cash Cycles, sou
short term finance, work@ capital estimation, cash management, receivables manage
inventory management.

SUGGESTED READINGS:

1. Khan, M. Y. and P. K. Jain, ° Financi al
2. Srivastava, Rajiv, and Anil Mishra, " Financial Manageme, 6 6 Oxf or d Un
3. Chandra, P., “Financial Manageménh e or y and Practice, 66

4 . Hor ne, Van:; James C. , John Wachowicz,
Education.
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Course No. Title of the Course Course Structure Pre-Requisite
EO004 Basics of Human L-T-P:3-1-0 None
Resource
Management

COURSE OUTCOMES (CO):

This course is designed to provide students with an understanding of human r
management (HRM) functions within organizations, including ppreciation of the roles @
both HRM specialists and line managers in designing and implementing effective HRM g
and practices.

COURSE CONTENT:
Unit - |

Evolution and growth of human resource management (with special reference to s
management and Human relations approaches).Role of HR in stf
management.Nature.objectives, scope, and functions of HR management.

Unit - 1l

Challenges of HR (the changing profile of the workfordenowledge workers, employme
opportunities in BPQsIT and service industries, Flexi options), Workforce diversity (cau
paradox, resolution of diversity by management).

Unit 1l

HRD; Human resource management as a profession.Concepts -efalfine the structure o
human resource department andrible of human resource manager.

Unit - IV

Manpower planning-objectives, elements, advantages, process. Job deggimplification,
rotation, enlargement, enrichment and approaches}.Job analysis.Job evaluation.

Unit -V

Recruitment (factors affecting sources, policy, evaluation). Selection(procedure, t
interviews). Placement and Induction.
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SUGGESTED READINGS:
1. Aswathappa K., =~ Human Resour ceHilland H
2. Chhabra T.N., =~ Human RaeandQor ce Manage
3. Saiyadain S. Mirza, =~ HuGravHillResour ce
4.Chadha, N.K, "Human Resource Managermests ues, case studies

Sai Printographers
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Course No. Title of the Course Course Structure Pre-Requisite
EO005 Project Management L-T-P: 3-1-0 None

COURSE OUTCOMES (CO):

In this comprehensive course, student will learn the fundamentals of project management
initiate, plan, and execute a project that meets objectives and satisfig®ktake This cours
provides a stepy-step guide to planning and executing a project and to develop a mang
project schedule.

COURSE CONTENT:
Unit-I

Objectives of Project Planning, monitoring and control of investment projects. Releval
socialcost benefit analysis, identification of investment opportunitiesfdagbility studies.

Unit-II

Project Preparation: Technical feasibility, estimation of costs, demand analysis and con
viability, risk analysis, collaboration arrangements; finahglanning; Estimation of fun
requirements, sources of funds.Loan syndication for the projects.Tax considerations in
preparation and the legal aspects.

Unit-111

Project appraisal: Business criterion of growth, liquidity and profitability, samat benefit
analysis in public and private sectors, investment criterion and choice of techniques. Esf
of shadow prices and social discount rate.

Unit-1V
Project review/contreEvaluation of project. PERT/CPM.resource handling/leveling.
Unit-V

Cog and Time Management issues in Project planning and management , success cril
success factors, risk management.

SUGGESTED READINGS:

1. Ravi Ravindran, =~ Operations Researc
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2. Harold Kerzner, " Appl i ed Project Management : B
Wiley & Sons
3. Goodpastwure, J. C., "~ Quantitative Mg

4. Meredith, J. R. and Mantel Jr., S. J., “Project Management: A Managerial &gproa 0
Wiley

5. Clifford Gray, =~ Project Management,h @

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
145



g
95

=" SCHEME OF COURSEE. MANUFACTURING PROEESSD AUTOMATION s’

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
EO006 Basics of Corporate| L-T-P: 3-1-0 None

Law

COURSE OUTCOMES (CO):

The objective of this Course is to providedepth knowledge of the Corporate laws and proc
related to integrate these aspects of management studies in decision making within an

organization; analyze and interpret management information; make decisions based on th
information available; commmicate information effectively; understand and apply the
theoretical aspects of accounting methods used for collecting, recording and reporting finz
information; explain and appraise the taxation laws which govern corporations and individ

COURSE CONTENT:

Unit I: Introduction : Administration of Company Law, characteristics of a company; com
seal; lifting of corporate veil; types of companies including private and public com
government company, foreign company, one person company, snmapanyg, associat
company, dormant company, producer company; association not for profit; illegal asso
formation of company, promoters and their legal position, pre incorporation contrag
provisional contracts; ehne registration of a company.

Unit II: Documents: Memorandum of association and its alteration, articles of associatio
its alteration, doctrine of constructive notice and indoor management, prospectus
prospectus and red herring prospectus, misstatement in a prospectydy@g@RRuilding; issue
allotment and forfeiture of shares, calls on shares; public offer and private placement; i
sweat capital; employee stock options; issue of bonus shares; transmission of shares,
and provisions regarding buyback; sheeetificate; DMat system; membership of a company

Unit 1ll: Management and Meetings: Classification of directors, additional, alternate ¢
adhoc director; women director s, i ndepe
identity number (DIN; appointment, who can appoint a director, disqualifications, remov
directors; legal position, powers and duties; key managerial personnel, managing ¢
manager; meetings of shareholders and board; types of meeting, convening and co
medings, requisites of a valid meeting; postal ballot, meeting through video conferenc
voting; committees of board of directofs audit committee, nomination and remunerat
committee, stakeholders relationship committee, corporate social responsibinmittee;
prohibition of insider trading.
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SUGGESTED READINGS:

1. Hicks, Andrew & Goo S.H., =~  Cases and
Press

2. Gowar , LCB, =~ Principles of Modern Cag
3. Majumdar, AK.,ad G. K. Kapoor, =~ Company Law a
4 . Hanningan, Brenda, =~  Company Law, 66 (
5. Sharma, J.P., =~ An Easy Approach to (
9. Ramaiya, =~ A Guide to Cootippadhvaes Act , @
6. Kannal, S., and V.S. Sowrirajan, ~ Cg
Ltd.
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EOO007 Biological Computing| L-T-P: 3-1-0 None

COURSE OUTCOMES (COy):

1. To understand computing in context of biological systems

2. To understand computing languages needed to solve biological problems

3. To acquire computational skills for analysis of biological processes through grid compu
4. To gain knowledge of flerent biological databases and their usage

5. To gain innovative insight into DNA computing

COURSE CONTENT:
Introduction , Orientation and UNIX,

Python: Introduction toVariables and Control flow, Python 4IParsing In and Output, Pyth
lll - Scripting and Functions, Python4Yumber Crunching and Plotting,

Grid computing, Biogrid, R basics and Visualization, Unix for fast text processing, §
Database

Biological databases R for speed, R for fun, Local BLAST, Unit Testing and Code Correctr

DNA computing,

SUGGESTED READINGS:
1.H. Bolouri, R. Paton, Comput ati ons i @8pringel | s & ti ssu

2. Haubold Bernhard Wiehe Thomas, "Introduction to Computational Biologyin

Evol uti onarSpringeppr oach, 66
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EOO008 Basics of Social | L-T-P:3-1-0 None
Sciences

COURSE OUTCOMES (CO):

Social sciences a major category of academic disciplines, concerned with society and the
relationships among individuals within a society. It in turn has many branches, each of wh
considered a "social science".

COURSE CONTENT:
Unit I: Economics, political screce, human geography, demography and sociology.

Unit Il: Humanities, anthropology, archaeology, jurisprudence, psychology, history, and
linguistic.

Unit lll: Political science, economics, sociology, international politics and scientific
methodology.

SUGGESTED READINGS:

1. A. C. Kapoor, #fAPrinciples of Political
2. A. K. Sharma, #@Alssues in Soci al Demogr
3. Kathy S. Stolley, AThe Basics of Soci
4. Paul M. Muchinsky t,ofn Ry &h dléo g ylr hdAmsloineg
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Course No. Title of the Course Course Structure Pre-Requisite
EO009 Entrepreneurship | L-T-P:3-1-0 None

COURSE OUTCOMES (CO):

This Course Aims at Instituting Entrepreneurial skills in the students by giviogemiew of
who the entrepreneurs are and what competences are needed to become an entreprenet

COURSE CONTENT:
Unit | -Introduction:

Concept and Definitions, Entrepreneur v/s Intrapreneur; Role of entrepreneurship in ecor
development; Entrepreneuigtprocess; Factors impacting emergence of entrepreneurship;
Managerial versus entrepreneurial Decision Making; Entrepreneur v/s Investors; Entrepre
attributes and characteristics; Entrepreneurs versus inventors; Entrepreneurial Culture; W
Entrepreneurs; Social Entrepreneurship; Classification and Types of Entrepreneurs; EDP
Programmes; Entrepreneurial Training; Traits/Qualities of an Entrepreneurs.

Unit Il - Creating Entrepreneurial Venture:

Generating Business ide@ources of Innovation, meaills of generating ideas, Creativity and
Entrepreneurship; Challenges in managing innovation; Business planning process; Drawi
business plan; Business plan failures; Entrepreneurial leadecshiponents of entrepreneurig
leadership; Entrepreneurial Gleages; Legal issudsforming business entity, considerations
and Criteria, requirements for formation of a Private/Public Limited Company, Intellectual
Property ProtectionPatents Trademarks and Copyrighimportance for startups, Legal Acts
Governirg Business in India.

Unit Il -Functional plans:

Marketing plaii for the new venture, environmental analysis, steps in preparing marketing
marketing mix, contingency planning; Organizational platesigning organization structure

and Systems; Finaral plani pro forma income statements, pro forma cash budget, funds F
and Cash flow statements; Pro forma balance sheet; Break Even Analysis; Ratio Analysig

Unit IV - Entrepreneurial Finance:

Debt or equity financing, Sources of FinanC®@mmerciabanks, private placements, venture
capital, financial institutions supporting entrepreneurs; Lease Financing; Funding opportu
for Startups in India.
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Unit V- Enterprise Management:

Managing growth and sustenangeowth norms; Factors for growth;iie management,
Negotiations, Joint ventures, Mergers & acquisitions.

SUGGESTED READINGS:

1. Kumar, Arya, =~ Entrepreneurship: Cres§g
Pearson

2 . Hi shrich. , Pet er s, " Entrepreneur shinp
Irwin

3. Taneja, =~ " Entrepreneurship, 66 Galgoti
4 . Barringer, Brace R., and R. Duane, =~
5. Hisrich, Robe 't D. , Mi chael Peters and Dean Sh
Hill

6 . Lall, Madhuri ma, and Shikha Sahai, °°
7. Charanti mat h, Poornima, =~ " Entrepreneuy

Pearson Edcation
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EOO010 Social work L-T-P:3-1-0 None

COURSE OUTCOMES (CO):

In this course students will learn about various methods of social work, about communit
organization, social welfareadministration, Problems pertaining to Marriage, Family and
caste

COURSE CONTENT:

Unit 1.Social work

Philosophy and Methods. Social work: Meaning, Objectives, Scope, Assumptions & \
History of Social work in U.K. U.S.A.and India, philosophy 8bcial Work. Democrati
(Equality, Justice Liberty & Fraternity) and Humanitarian (Human Rights) Matrix.Social v
as a profession
Unit 2. Methods of Social work

Meaning, Scope Principles, Processes (Psychosocial study, Assessments, tggament
formulation and techniques), Evaluation, Follaw and Rehabilitation. Social Groups work:
Meaning,Objective, Principles, Skills, Processes (Study, Diagnosis, treatment and evalua
Programme, Planningand Development, Role of Social group worker,rsbguBevelopment.
Unit 3 Community organization

Meaning, Objective, Principles, Approaches, Roles of Community Organization Worker.
Unit 4 Social Welfare Administration

Meaning Scope, Auspicd¥ivate and Public, Principles, Basic Administrative Preeesnd
Practice decision making communication, planning.organisation, budgeting and finacial ¢
reporting. Social work Research: Meaning objectives, types, scope, scientific method, Se
and formulation of the problem Research Design Samplugirces and Method®f Data
Collection, Processing of Data, analysing and interpretation, Report writing. Social A
Meaning,Scope, approaches (Sarvodays, Antyodaya etc.) and Strategies.

Unit 5 Work in India Problem pertaining to Marriage, Family and caste

Dowry- child Marriage, Divorce, Families with working couples, Disorganised Fam
Families with Emigrant Heads of the Households, Gender Inequality, Authoritarian H
structure, Major Changes in Caste systems and problem of casteism. PrBleleansing of
Weaker Sections. Problems of Children, Women Aged. Handicapped and Backward (
(SCs, STs, and other Backward Classes)blems of DevianceTruancy Vagrancy an
Juvenile Delinquency, Crime, White Colla Crime, Organized Crime,Colkecifiolence,
Terrorism, Prostitutionand Sex Related Crimes. Social Vices: Alcohilism. Drug Addict
Beggary, Corruption and communalisRroblems of Social Structure :Poverty,
Unemployment, Bonded Labour, Child Labokirelds of Soclal work India :Child
Devel opment, Devel opment of Yout h, Wo me
Physically. Mentally and Social Handicapped, Welfare of backward Classes (Scs, STs an
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Backward Classes) Rural Development Urban Community Development, Mediual
Psychiatric Social work, Industrial Social work, Social Security offender Reforms.

SUGGESTED READINGS:

1. Raj ni Bedi, =~ Social Work: An Introduct
2. Sanjay Bhattacharya, ~ " Social Work: An
3. Nitesh Dhawan, =~ Social work perspecti
4. P. R. Gautam, ~  Social Work: Methods Pl

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
153



g
W

=" SCHEME OF COURSEE. MANUFACTURING PROEESISD AUTOMATION S

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
EOO011 Intellectual Property | L-T-P:3-1-0 None

and Patenting

COURSE OUTCOMES (CO):

The objective of this Course is to providedapth knowledge of the laws and process relate
Trademarks, Copyrights and other forms of IPs with focus on Patents, the Indig
International Patent filing procedure, drafting patent application and conducting pri
searches. Students will be exposed to the technical, management and legal asffecnd
Patents.

COURSE CONTENT:

UNIT I: Introduction: Historical and philosophical background of patents and other intellg
property, Patent System: the Constitution, Congress, Patent Office (PTO), and courts; Ar
and understanding judiciapinions

UNIT II: Comparative overview of patents, copyrights, trade secrets, and trademarks
Legal fundamentals of patent protection for useful inventiB@sign and plant patents, Leg
fundamentals of copyright protection, Similarity and access, Egfme vs. ideas an
information, merger, Fair use of copyrighted works (e.g., for classroom use), Contri
copyright infringement, Critical differences between patent and copyright protection, Coj
infringement distinguished from plagiarism, Lefahdamentals of tradgecret protection, Legsq
fundamentals of trademark protection

UNIT Ill: Requirements and limitations of patentability: New and useful: (A) The legg
requirement of novelty (B) First to invent vs. first inventor to file, The legalirement of non
obviousness.

UNIT IV: The process of applying for a patent ("patent prosecution™): Anatomy of a paten
application, Adequate disclosure, The art of drafting patent claims, Patent searchir
Purposes and techniques, Actions for patefingement, Interpretation of claims, Doctrine
equivalents, Product testing as a possibly infringing use, Doctrine of exhaustion

SUGGESTED READINGS:

1. Robert H. Ri nes, " Create or Peri sh:
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Course No. Title of the Course Course Structure Pre-Requisite
EO012 Supply Chain L-T-P:3-1-0 None
Management
Planning and
Logistics

COURSE OUTCOMES (CO):

Supply chain management consitall parties (including manufacturer, marketer, suppli
transporters, warehouses, retailers and even customers) directly or indirectly invol
fulfillment of a customer. The main objective is to acquaint the students with the concej
tools d supply chain management and logistics as relevant for a business firm.

COURSE CONTENT:
Unit |

Introduction: Concept of supply chain management (SCM) and trade logistics; Scg
logistics; Logistic activitie§ an Overview; Contribution of logistics atacro and micro levels
SCM and trade logistics; Business view of SCM; Concept, span and process of integrate
Demand managemerit methods of forecasting; Supply chain metrics (KPIs), perform
measurement and continuous improvement; Product dawelst Process and SCM; Strate
role of purchasing in the supply chain and total customer satisfaction; Types of pur
Purchasing cycle.

Unit Il

Managing Relationship: Role of Relationship marketing in SCM; Managing relationships
suppliers andcustomers; Captive buyers and suppliers; Strategic partnerships; Sugialiler
collaboration and alliances.

Unit 11l

Focus Areas of Logistics and Supply Chain managementitransportatiofimportance of
effective transportation system; Service choices and their characteristicspaual services
Transport cost characteristics and rate fixationcdmpany management vs. edurcing;
World sea borne trade; Internationdlipping characteristics and structure; Liner and tra
operations; Liner freighting; Charteriigypes, principles and practices; Development in
transportatiorlJnitization, containerisation, inter and multimodal transport; CFC and ICD
transport: 8t up for air transport and freight rates; Carriage of Goods byRs#a and types 0
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cargo intermediaries. Warehousing and inventory management. Reasons for waref
Warehousing evaluation and requirements; Warehousing location strategies; In
management principles and approaches; Inventory categdfi@€, LT, ICC; Material
management systems and techniqueHT purchasing, manufacturing andbound logistics
Packing and marking; Control and communication.

Unit IV

IT Enabling Logistics and Supply Chain: Technology in logistic§ EDI, bar Coding, RFID
etc., data warehousing, electronic payment transfers; Business management
TRADITIONAL ERP, SPECIAL ERP, MR, DRP, PDM, EIP, CPFR, WMS, TMS;-|
engineering the supply chaiRuture diredbns.

Unit vV

Trends and Challenges in logistics and supply chain managementhird party logistic
outsourcing challenges and future directions.

SUGGESTED READINGS:
1. M. Christopher, ~ " Logistics and Suppl
2. Handfield and Nicholas, Jr, =~ I ntrod

3. Jhon J Coyle, C. Jhon and Langley, Brian J Gibs, " Logistics approach to Supply
Management, 66 Cengage Learning.
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Course No. Title of the Course Course Sructure Pre-Requisite
EOO013 Organization L-T-P:3-1-0 None

Development

COURSE OUTCOMES (CO):

Organisation Development is a growing field of Human Resource Management. It has its
foundations in a number of behavioural and social sciences .

COURSE CONTENT:

1. Organizational Systems and Human Behawdeveloping a basic knowledge of how
organizattons and groups function as systems; introducing and discussing various theoret
approaches and issues.

2. Interpersonal and Consulting Skilgcreasing effectiveness as a change agent by providi
variety of opportunities in order to increase seifareness, practice alternative ways of
approaching personal and interpersonal prokdeiming and develop basic consulting and
interviewing skills.

3. Introduction to Organization Developmenhtroducing some basic theories, models and
methods in the field of organization development, especially those relating to the role of
consultant and strategies for change.

4. Intervention and Change in Organimas- Consolidating and further developing consultin
skills and strategies

5. Action Research ProjecCarrying out a change activity in an organization, while also
researching the effects and/or the process. This provides participants with an ofyptortuni
consolidate and demonstrate skills and knowledge gained in other units of the course

SUGGESTED READINGS:

1. Wendel | L. French, Cecil H. Bel l Jr .,
Prentice Hall.

2. Donal d L. And e rDBeelopmeni: Ohe gracess af kddingoorganizational
change, 66 Sage Publications, Il nc.

3. W. Warner Burke, Debra A. Noumai r , nor
and changing, 86 Pearson Education Ltd.
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Course No. Title of the Course Course Structure Pre-Requisite
EO014 Industrial L-T-P:3-1-0 None
Organization and
Managerial
Economics

COURSE OUTCOMES (CO):

This course help students in understanding the basioamfgement and Industrial organizati

COURSE CONTENT:

Unit I: Principles of management, General idea, various functions, scope of engineering.
Organisation structure, Types, merits and demerits.

Unit Il: Plant location and layout, Factors effecting location, types of layout. Prody
planning and control, Sequenoé planning and control of production. Scheduling , rout
despatching., Methods Study, Methods analysis, time study methods of rating.

Unit lll: General idea of personnel management, Industrial psychology, job evaluation an
monitoring. Business dectsi making and forward planning. Demand and demand forcastin
production analysigprices and pricing decisigorofit and capital, management. Analysis of
inter-industry relation, macreconomics and business.

SUGGESTED READINGS:

1. Lawrence L. Bethelail ndustri al or g anMc@rawHillon and
2. Ralph CurrierDavisi | ndustri al or ganHapa &Rown and
3. James L. Rigdsawrence L. Betheli | ndustri al or ganMc@Graw i
Hill

Richard Hines LansburgWilliam Robert Spriegel Al ndu st r i dohn Wiy
Harold T. Amrine, John A Ritchey, Colin L. Moodie, Joseph F K mManyfactoring
Organi zati on ®&eadonHMducatog lediae nt 0

»

o

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
158


https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Lawrence+L.+Bethel%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Ralph+Currier+Davis%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22James+L.+Riggs%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Lawrence+L.+Bethel%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Richard+Hines+Lansburgh%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22William+Robert+Spriegel%22

=" SCHEME OF COURSES. MANUFACTURING PROEESSD AUTOMATION Sz

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
EO015 Global Strategies and L-T-P: 3-1-0 None
Technology

COURSE OUTCOMES (CO):

Course Objectives
This subject focuses on the specifics of strategy and organization of the multinational con
and provides a framework for formulating successful and adaptive strategies in an increas
complex world economy.

COURSE CONTENT:

Globalization of industries, the continuing role of country factors in competition, organizati
multinational enterprises, and building global networks
Analysis of competitive situations from the general management point of view, including fi

betweerkey environmental forces and the firm's resources, and changes in these over tim
Formulating and implementing strategy based on that analysis. Developing and leveragin
firm's core competencies to gain letegm sustainable advantage.

SUGGESTED READINGS:

1. KazuyukiMotohashi, @l o b a | Busi Bmisger Strategyo

2. M. Pi nedo, I Wa l t er ,StrateGiesoRislks| Prodesseseand Ma
Technol ogiesd SimCorp, strategyl ab

3. Frank McDonaldh n d Ri ¢ h a rOyanikdtianal tetegy &nd Technological
Adaptation to Global Changed Macmill an

4. PrashantPalvia Shail endra C. Jai ManagiaglGlobahinfornfatiob
Technology : Strategies and Challenges

5. McDonald, Frank,Thorpe, R i cOrganizatjonaliStrategy aniechnological
Adaptati on t oMaGhillarbBadines€h ange o
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Course No. Title of the Course Course Structure Pre-Requisite
EOO016 Engineering System | L-T-P:3-1-0 None

analysis and Design

COURSE OUTCOMES (CO):

The students will learn about system definitions and role of system analyst. They will lear
system modeling and design. They will be exposeslystem Implementation and Maintenar
issues.

COURSE CONTENT:
Unit 1

System definition and concept€haracteristics and types of system, Manual and auton
systems

Reallife Business sulsystems:Production, Marketing, Personal, Material, finarggstems
models types of models: Systerssvironment and boundaries, Real time and distrib
systems, Bas principles of successful systems

Unit 2

Systems analysRole and need of systems analyst, Qualifications and responsibilities, Sy
Analyst, agent of change.

Various phases of systems development life cychnalysis, Design, Developmer
Implementation, Maintenance

Unit3

Systems Design and modeliRgocess modeling, Logical and physical design, De
representation, Systems flowcharts and structured charts, Data flow diagrams, C
diagramming conventions and guidelines using DFD aR® Eliagrams. Data Modeling ar
systems analysis, designing the internals: Program and Process design, Designing Di
Systems

Unit 4

User Interface$ Relational Analysis Database desigh program desigi structure chari
HIPO1 SSADMI AlternateLife cyclesi Prototypes.
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Unit 5

System Implementation and Maintenafianning considerations, Conversion methg
producers and controls, System acceptance Criteria, System evaluation and performance
and validation, Systems qualify Control aasbsurance, Maintenance activities and issues.

SUGGESTED READINGS:
1)Haryszkiewycz, ~ “Introduction to Systen

2) James A Senn , " Analysis and Design
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Course No. Title of the Course | Course Structure Pre-Requisite
EOO017 Biology For L-T-P:3-1-0 None

Engineers

COURSE OUTCOMES (CO):

1. General understanding of organization in biological systems

2. Conceptual knowledge of functioning in biological systems

3. Clarity aboutelevance of Biology to engineering graduates

4. Understanding human body as a stotydel for engineering students

5. Understanding electrical, chemical and magnetic forces, and communication networks

human body

COURSE CONTENT:

Unit I: Principles of Biology: Form and Function, Modularity and Incremental Changes,
Genetic Basis, Competition and Selection, Biological Hierarchies, Biological complexity vg
simplicity

Unit II: Biological Responses: Need for Water, Oxygen, Food, Nutrients, Heat Souereh
Sinks, Adaptation to their Environments, Waste tolerance, Response to Chemig
Mechanical Stresses, Optimization to Save Energy and Nutrient Resoddb@setric

Relationships from Evolutionary Pressure

Biology for Engineering Solutions:SystemsApproach, Relationships between Engineering
Biology, The Completed Design

Biological Systems and Dynamics: Basic principleQualitative and quantitative description
Human Body, Modeling of Human Body: Compartments, Fluid streams, Production sdime
Hemodynamic System, Cheystokes Respiration,

Neural system: Action Potentials and lon Channels, Ficks Law, Ohms Law and the Eir
Relation, Cellular Equilibrium: Nernst and Goldman, Equivalent Circuits, Dend
Mathematical Neurodynamics Hodgkin, Huxley and the Squid Giant AX(
FitzHughNagumo Model, Fixed Points and Stability of a EMenensional Differentia
Equation, Nullclines and Phase Plane, Pitchfork and Hopf Bifurcations in Two Dime
Excitability

Bioelectric and biomagnetidlyqpnomenand their measurements

SUGGESTED READINGS:

1. T. Johnson, ° Bi ology for Engineers,
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2 . Mi chael Small, -~ Dynamics of Biol ogi

3. Johnny T. Ottesen, MS Olufsen, JK Larsen, “Applied Mathematical Modelduandn
Physiology, 66 Society for Industrial and
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Course No. Title of the Course Course Structure Pre-Requisite
EOO018 Energy, Environment L-T-P:3-1-0 None
and Society

COURSE OUTCOMES (CO):

The objective is to aware students about various renewable resources, Basics of energy,
environmental Impact of Energy sources. Students will also learn #igordle of appropriate
Technology in Transformation of Society

COURSE CONTENT:
Unit 1 Technoloy and Development

Introduction to Technology, Appropriate Technology, Role of Appropriate Technology in
Transformation of Society, Importance of Technology Transfer, Impact of technology on
Society.

Unit 2 Energy Basics

| mportance of Energy in achieving Masl ow
and Energy Consumption, Current Energy Trends, Demand and Supply of Energy in Wor
Nepal, Introduction to Global warming, Clean Development Mechanism, and Susitginab

Issues, Conventional and N@onventional/Renewable Energy Sources,. Conventional Eng
Sources: Fossil fuel, Nuclear Energy

Unit 3 Renewable Energy Sources

Solar radiation, Solar thermal energy, Solar Cell (Photovoltaic Technology), Hydropowear
sources and power , Water turbines and hydroelectric plants, Hydro Power Plant Classific
(pico, micro, small, medium, large), Wind Energy , Availability of Wind Energy sources, W
turbines, wind parks and power control, Geothermal Energy, Soaf¢geothermal Energy,
Uses of Geothermal Energy, .Bioass and Bi@nergy, Synthetic fuels from the biomass
,Thermachemical, physia&chemical and biewhemical conversion, Bituel cells , Hydrogen
Energy and Fuel Cell , Basics of electrochemistry, Polymembrane electrolyte (PEM) fuel
cells, Solid oxide fuel cells (SOFCs) , Hydrogen production and storage.

Unit 4 Environmentalmpactof Energysources Emission hazard, Battery hazard, Nuclear
hazard
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Unit 5 EnergyStorage

Forms of energy storagelybrid vehicles, Smart grid systems, Batteries, Sagppacitors

SUGGESTED READINGS:

1)A. B. Saxena, =~ A Textbook of Energy,
Publication

B
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Course No. Title of the Course Course Structure Pre-Requisite
EOO019 Public Policy and L-T-P:3-1-0 None

Governance

COURSE OUTCOMES (CO):

Students will be introduced ublic Policy and Administrative governance. They will also
learn about Administrative Governance.

COURSE CONTENT:

Unit 1 Introduction to Public Policy rad Administrative Governance: Introduction to pul
policy, econometrics for policy research, policy analysis, economics for public decision mg

Unit 2 Public Bureaucracy in Theory and Practice: Benefit cost analysis, public budg
revenue and expenditures, managing and leading public service organisations.

Unit 3 Administrative Governance: The Challenge of Policy Implementation, public and
profit programme evaluation.

Unit 4 Nonstate Actors in Policynaking and Administrative Governance: governancg
twentyf i r st century, Soci al Di ver si t ymaking énd
administrative Governance

SUGGESTED READINGS:

1. John Shields and B. Mitchell Evans.Shrinking the State: Globalization and Public
admi ni st r a tHalitax Fernedod r m, 6 6

2. Beryl Radi n, Beyond Machiavelli,
University Press

3. Frank R. Baumgartnedeffrey M. Berry, Marie Hojnacki, and David C. Kimball, “"Lobbyi
and Policy Change: Who Wins, Who Loses,

4. Timothy Conlan, Paul Posner, and David Beam, Pathways of Power: The dynar
National Policymaking 6 6 Geor get own Uni versity pres:;
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Course No. Title of the Course Course Structure Pre-Requisite
EO020 Numerical Methods | L-T-P:3-0-2 None

COURSE OUTCOMES (CO):

1. Write program and solve algebraic & transcendental equations and system of equatior|
2. Analyze data through interpolation and able to write programs for Numerical Integratior
3. Write programs to solve Ordinary Differential Equations and Partial Differential Equatio

COURSE CONTENT:

Solution of Algebraic and Transcendental Equatios: Bisection method, Regula Fa
met hod, Secant methods, Ne wt o fpd@nd itenateri nmethat,
System of Linear Algebraic Equations: Gauss elimination method, Gatksdan method
Crout 6s met hod, JSeiddonethod, Relaxaianimetiobd. Gau s s
Interpolation: Finite difference operators, Interpolating polynomials using finite differg
(Newton forward, Newton backward, Stirling and Bessels). Lagrange polynomials, d
difference

Numerical Differentiation and Integration: Derivatives from differences tables, Higher or

derivatives, NewtotCot es i ntegration formul a, Tr a
estimation, Rombergdés Integration.

Numerical Solution of Ordinary Differential Equations: Taylor series méiod, Euler ang
Modified Euler method, Runggut t a met hods, Mil neds meth
Numerical Solution of Partial Differential Equations: Finite difference approximations

partial derivatives, Solution of Lpaiptforanala
only), Onedimensional heat equation (Schmidt method, CGididolson method) and Way
equation.

Practical:

Based on the alve methods using C / C++

SUGGESTED READINGS:

1 Curtis F. Gerald and Patrick G. Wh e :
Education Ltd.
2 E. Bal agurusamy, =~ Numeri cal Met hod, o
3 M. K. Jain, S. R. K. lyenger and R. K. Jaifumerical Methods for Scientific and Eng
Computations, 86 Wi ley Eastern Ltd.
4. S. S. Sastry, ~ Introductory Methods o

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
167



“&==" SCHEME OF COURSESE. MANUFACTURING PROEE&ISD AUTOMATION s

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
EO021 Mathematical L-T-P:31-0 None

Statistics

COURSE OUTCOMES (CO):

1. Collect and analyze the data using statistical techniques.

2. Describe sampling distributions of sample means and sample proportions

3. Estimate unknown parameters of the population from a sample.

4. Construct confidence intervals for mean difference of means and proportions; and
perform hypothesis tests for means.

COURSE CONTENT:

Random Variable Moments, Rectangular distribution, Exponential distribution, Beta
distribution of first and second kinGamma distribution, Marginal and Conditional
probabilities, Tchebycheffds and Mar kovaQ
Binomial, Poisson, Normal and Multinomial distributions and their properties, Fitting of No
Distribution by Metlod of ordinates and Method of areas, Dirichlet distribution, Moment
Generating Functions and Cumulants, Weak Law of Large Numbers, Central Limit Theorg
Method of least square Fitting a straight line, Parabola and Exponential Curves.

Bivariate distribution: Correlation and Regression, Probable Error, Rank Correlation.
Simple sampling of Attributes: Large samples, Mean and S.D. in simple sampling of attrib
Test of significance for large samples, Standard error, Null Hypothesis, Confidemitg Cht
Square Distribution, Degree of Freedom, m. g. f. of Chi square distribution, Level of
Significance, Test of Goodness of Fit, T
Correction for Continuity.

Sampling of Variables Small sampleg;Distribution, Test of significance of the mean of
random sample from Normal populationDistribution, ANOVA: Analysis of variance,
meaning and definition, Variance within and between classes, One criterion of Classificati
problems based on it.

SUGGESTED READINGS:
1. Walpole, ~ Probability and Statistics

2. S. M. Ros s, T Il ntroducti on t o Pr o
Academic Press.
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Course No. Title of the Course Course Structure Pre-Requisite
EO022 Abstract and Linear | L-T-P:3-1-0 None

Algebra

COURSE OUTCOMES (CO):

1. Know the concepts of Group theory and its applications
2. Know the concept of Rings
3. Know the concepts of Vector Spaces and Linear Transformations

COURSE CONTENT:

GROUPS: Binary operation, Group, Finite and Infinite Groups, Order of
Group, Additive and Multiplicative groups of integers (mod m). Composition table, Subg
Permutation group, Cyclic permutation, evenn d odd per mutatio
| somor phi s m, Aut omor phi sm, homomor phism
Group, Normal Subgroup, Centre of a group, Normalizer, Homomorphism, Isomorphism.

RINGS: Rings, Integral domain, Field, Theorems on Rings, Integral domain and H
Subrings, Left and Right Ideals, Quotient Ring, Homomorphism, Isomorphism, Kerne
homomorphism.

VECTOR SPACES. Vector space and its examples, Subspaces, Linear combsdtiorar
spaces, Linear dependence and Linear Independence, C&uchywar z6s 1 neq
inequality, Basis, Dimension and simple examples. Linear Transformation, Isomorphism,
and Rank, Linear functional, Linear operators, Dual Spacel Bags, Annihilator, Transpos
of a Linear map.

SUGGESTED READINGS:

I . N . Herstein, -~  Topics in Algebr a,
J. B. Fraleigh, =~ A First Course in

1.
2.
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Course No. Title of the Course Course Structure Pre-Requisite
EO023 Optimization L-T-P:3-1-0 None

Techniques

COURSE OUTCOMES (CO):

1 Know the concepts of Linear Programming
1 Know the concept of Netinear Programming
1 Know the concepts of Dynamite Programming

COURSE CONTENT:

Linear programming, Duality Theory, dual Simplex method, Revised Simplex method, Se
analysis.

Integer Programming, Cutting plane algorithm.
Branch and bound techniquegvellingsalesman problem.
Nonlinear Pogramming, Kuhrlucker conditions, quar at i ¢ pr ogr ammi nd

Dynamite programming, Deterministic and stochastic examples. Advanesging Models,
Finite source queues, Balking and Reneging, Priority queue disciplines.

SUGGESTED READINGS:

1. Hamdy Taha, "Operations Research,/JAnt r oducti on, 66 Pear
2. JRFletchey =~ " Practi cal Met hods of Opti miz
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Course No. Title of the Course Course Structure Pre-Requisite
EO024 Introduction to 2L-0T-4P None

Mathematical
Software and
Programming
Languages

COURSE OUTCOMES (CO):

1 Know using different Mathematical Software to solve Engineering Problems.
1 Know preparing Texts/ Reports / Dissertation and presentations using Latex

COURSE CONTENT:

Use of MATHEMATICA, MATLAB, MATHCAD, MAPLE, STASTITICA, LATEX, and
other application software packages to study models of simultaneous equations, eigenva
eigenvectors, system of linear and dimear differential equations, stability analysis, numer
integration, regression analysis, etc.

SUGGESTED READINGS:

1. Online Manuals of the related Software.
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Course No. Title of the Course Course Structure Pre-Requisite
EO025 Mathematical Financg L-T-P:3-1-0 None

COURSE OUTCOMES (CO):

Mathematical Methods for Finance covers topics from calculus and linear algataae
fundamental for the study of mathematical finance. Students successfully completing this
will be mathematically well prepared to study quantitative finance at the graduate level.

COURSE CONTENT:

Basic principles: Comparison, arbitrage austt aversion, Interest (simple and compound,
discrete and continuous), time value of money, inflation, net present value, internal rate of
(calculation by bisection and Newtdtaphson methods), comparison of NPV and IRR. Bong
bond prices and yids, Macaulay and modified duration, term structure of interest rates: sp
forward rates, explanations of term structure, running present value, floatnigonds,
immunization, convexity, putable and callable bonds.

Asset return, short selling, pfwlio return, (brief introduction to expectation, varian
covariance and correlation), random returns, portfolio mean return and variance, diversif
portfolio diagram, feasible set, Markowitz model (review of Lagrange multipliers for 1 &
congraints), Two fund theorem, risk free assets, One fund theorem, capital market line,
index. Capital Asset Pricing Model (CAPM), betas of stocks and portfolios, security marks
use of CAPM
in investment analysis and as a pricing formula, Jensen [
Forwards and futures, marking to market, value of a forward/futures contract, repl
portfolios, futures on assets with known income or dividend yield, currency futures, he
(short, long, cross, rolling), optimal hedge ratio, hedgindp wibck index futures, interest rg
futures, swaps. Lognormal distribution, lagrmal model / Geometric Brownian Motion f
stock prices, Binomial Tree model for stock prices, parameter estimation, comparison
models. Options, Types of options: pwall, European / American, pay off of an option, fact
affecting option prices, put call parity.

SUGGESTED READINGS:
1. David G. Luenberger Investment Science 6 6 Oxf ord Uni versit
2.John C. Hull “"Options, Futures and Othiere r i v aPRrentice dall I6dia

3. Sheldon Ross, "An El ementary I ntroduct i cCambridge
University Press
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Course No. Title of the Course Course Structure Pre-Requisite
EO026 Quantum Electronics | L-T-P:3-0-2 None

COURSE OUTCOMES (CO):

This course imparts understanding of various mechanisms in semiconductor, laser, mg
optical fibore communication using quantum mechanics as fundamental taepdtres student
to take advanced courses in the related fields andyfiequipsstudents tdake upR&D and
higher studies This course isvery useful in designing electronic and optical communicg
devices for using imoptical communications, medicine, environment, industries and re
fields.

COURSE CONTENT:
1. Semiconductor Laser

Homojunction laser: Population inversion at a junction; Emission spectra; The
semiconductor laser; Heterojunction: Formation of ideal heterojunctions between {gpe
wide bandgap semiconductor and antype narrower bandap semiconductor, (b) antype
wide bandgap semiconductor and atype narrower bandap semiconductor, (c) wide ai
lightly doped narrower band gap-type semiconductors; Anderson's model of ig
heterojunction. Heterojunction laser: Single and deutdterojunction laser; Analysis of carr
confinement in a single heterojunction laser.

2. Electrons in quantum structures

Energy level and wave functions for quantum well, quantum wire and quantum dot; Der
states for quantum well, quantum wiredaquantum dot; Modulation | doped quantum w
Multiple quantum well; Coupling between quantum wells. Super lattice: The concept of g
lattice; KronigPenney model of a super lattice | zone folding, Tight binding approximation
super lattice.

3. Quantum Semiconductor Laser

Light amplification in quantum well; Modulation bandwidth; Strained quantum well [;
Quantum wire laser; Blue quantum well laser.

4. Electroeoptic effect in quantum structures

FranzKeldysh effect in Semiconductor; Elecioptic effect in quantum wells; Electaptic
effect in super lattice.
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5. Parallel and Perpendicular Transport in Quantum Structures

High field electron transport|Hot electrons in quantum structures; Double barrier res
tunneling structures; Supertiaes and ballistic injection devices.

6. Quantum Transistor

Resonantunneling unipolar and bipolar transistor; Velocity modulation and qua
interference transistor.

7. Guided wave optics

(&) Waveguide modes, Modes characteristics for a planar wiaeeg8tep index plang
waveguide, Maxwell equations in inhomogeneous media: TE modes and TM modes, Rq
modes, Guided modes, Leaky modes, Quasi modes.

(b) Propagation in optical fibre, Numerical aperture, Pulse dispersion in fibres, Scala
eguaton and modes of the fibre, Modal analysis for a step index fibre.

8. Masers
Ammonia beam maser, Energy levels, Methods for population inversion, Maser operation
9. Coherent interactions of a radiation field and an atomic system

(a) Induced resonant tranens, Inclusions of decay phenomena, Rotating wave approximg
Exact Rabi Solution in the strong field, Rabi flopping, Dressed state picture.

(b) Density matrix, Rate equation for density matrix, Optical Bloch equations, Vector mqg
density matrix The Bloch sphere.

10. Semiclassical laser theory

Electromagnetic field equations, Expansion in normal modes of a cavity, Lamisrsgiftency
equations, Density matrix equations, Polarization of the medium, Single mode operatief
linear effect inpolarization, Hole burning, Steady state power, Frequency pulling and push

SUGGESTED READINGS:

AN

1. Mitin, Kochelap and Stroscio, Quantum Heterostructures: Microelectronics

Optoelectronics, 66 Cambridge University
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2. MartinezDuart, MartinPalma, AgulleRueda, “Nanotechnology for Microelectronics &
Optoelectronics, 66 EIl sevier Science

3. A. Yariv, "~ Quantum Electronics, 606 Jd
4. A. K. Ghatak and K. Thyagaraj an,Press Opt
5. O Svelto, -~ "Principles of Lasers, 066
6 . P. Bhattacharyya, =~ Semiconductor Opt
7. R W. Boyd, =~ Nonlinear Optics, 66 Ac3g
8. B G. Streetman and S. BaaePjemrti CceSHhH
9. T Suhara, ~ " Semiconductor | aser fund
10. S. M. Sze, =~ Physics of Semiconduct g
11. J. Orton, -~ "The Story of Semiconduct
12. Rogers, Pennathur, Adams, Nanot echnol ogy: Under st an
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Course No. Title of the Course Course Structure Pre-Requisite
EO027 Laser Systems and | L-T-P:30-2 None

Applications

COURSE OUTCOMES (CO):

The concept and understanding of laser action are helpful in designing and developing ne
devices used in optical communications, medicine, environment, industries and related p
It also gives value addition in the students' understanding of tieedraiples involvedit
prepares students to take advanced courses in the related fields and finallsegigpts tdaake
up R&D in the related field.

COURSE CONTENT:

Introduction : Review of elementary quantum physics, Schrodinger equation, conce
coherence, absorption, spontaneous emission and stimulated emission processes,
bet ween Einsteinbébs A and B coefficients,

Lasers & Laser SystemsMain components of Laser, principle of Laser action, introductig
general lasers and their types. Three & four level Lasers, CW & Pulsed Lasers, atomig
molecular, excimer, liquid and solid state Lasers and systemg, ghise generation an
Measurement.

Applications: Laser applications in medicine and surgery, materials processing, (
communication, metrology and LIDAR and holography( recording and reconstruction).

SUGGESTED READINGS:
1. K.R. Nambia , ALaser Principles, Types and A

2. S. A. Ahmad, fiLaser concepts and Appl
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Course No. Title of the Course Course Structure Pre-Requisite
EO028 Optoelectronics and | L-T-P:3-0-2 None

Photonics

COURSE OUTCOMES (CO):

This course imparts understanding of various mechanisms in semiconductor laser, photo
optical fibre communication. Itrppares students to take advanced courses in the related
and finally equipstudents taake upR&D and higher studiesThis course isvery useful in
designing opteelectronic and optical communication devices for using dptical
communicationsmedicine, environment, industries and related fields.

COURSE CONTENT:

Semiconductor lasers for optical fiber communications, F&enpt cavity, heterostructu
semiconductor lasers, single frequency semiconductor lasers, semiconductor lasers for
systems. Distributed feedback in -Ba-P lasers. Device structure and fabricati
photodetectors for fiber optics, reverse bias plugiectors, dark current, quantum efficien
signal to notice ratio, types of detectors. Receivers for digital fibér optnmunication system
basic

components, detectors for digital fiber optic receivers, PIN diode, Avalanche photodiode,
ends for digital fiber optic receivers, equalizer for optical communication, receivers; N
receivers for longer wavelengtommunication systems. Coherent optical fiber transmig
systems, coherent detection principles, comparison of direct and coherent perfol
homodyne and heterodyne systems. Non linear process in optical fibers, phase matching

waveguide, phase nalited harmonic generation in waveguides. Second harmonic geng
(SHG) in integrated optics, Cerenkov configuration SHG. Optical fiber sensor and ds
intensity modulation through light interruption, distributed sensing with fiber optics.
prindples of interferometric optical fiber sensor, signal processing in mono mode fiber
sensor, photonic band gap materials.

SUGGESTED READINGS:

1. G. Keiser, =~ ~OpticalHilfiber communicat
2. J. Senior, ~°  OpPréntcaHall Ihterrmatonal Co mmu ni c g
3.S.0. Kasgp™ Optoelectronics and Photonics: PrinciplesBndact i ces, 66 P
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Course No. Title of the Course Course Structure Pre-Requisite
EO029 Electromagnetic L-T-P:3-0-2 None
Theory and
Waveguides

COURSE OUTCOMES (CO):

This course imparts understanding of various mechanisms in the propagation of electron
waves through space and wave guidése understanding of various electromagnetic laws
helpful in designing and developing new devices used in optical communications, industr
related field.It prepares students to take advanced courses in the related fields and
equipsstucents totake upR&D and higher studies

COURSE CONTENT:

Electrostatics; Boundary value problems Dielectrics, Steady currents, Magnetostaticg
varying fields, Maxwell 6s equations, L ¢
electromagnetic wass. Waveguides and resonant cavities, fields at the surface of and W
conductor, cylindrical cavities and waveguides, modes in a rectangular waveguide, ener
and attenuation in waveguides, perturbation of boundary conditions, resonant cpuities
losses in a cavity, Earth and ionosphere as resonant cavity, dielectric waveguide.

SUGGESTED READINGS:
1. Griffiths D. J ., " I'nt FalliRvicltdi on t o E|

2. J. D. Kraus, =~ " Electromagnetics, 66 T34
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Course No. Title of the Course Course Structure Pre-Requisite
EO030 Polymer Science & | L-T-P:30-2 None

Technology

COURSE OUTCOMES (CO):
1. To know about polymer science and technology.

2. To have an understanding of nanotechnology in polymers.

COURSE CONTENT:

Polymer Chemistry, Polymer Physics, Polymer Technology, Polymer Characterization, P
Engineering and Rheology, Polymer Processing, Polymer Testing and properties, H
Composites, Polymer Blends and Alloys, Rubber Technology, Polymeed2ing, Polymers i
Packaging, Nanotechnology in Polymers, Engineering Plastics and Specialty Polymer
innovations in Polymers.

Practical related to above theory.

SUGGESTED READINGS:

1) P. J. FIl ory, ~ "I ntroductsion to pol yme
2) Miles & Briston, =~ Polymer Technol ogy
3) R. T. Fenner , "~ Principle of Polymer

4) Stephen L. Rosen, "Fundamental principles of polymer materials practices iioeeesy

A A

Pl astics Materials, 66 Barnes & Nobl e
5) Joel Frados, Van Nostrand, =~ Pl astics

6) Morton & Jones, ~ "~ Polymer Processing,
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ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
EO031 Semiconductor L-T-P:3-0-2 None

Physics and Devices

COURSE OUTCOMES (CO):

This course is very helpful in understandthg various phenomena/mechanisms which are
useful in designing electronic devices, energy storage devices and other transistor based
used in all sphere of life. ltrppares students to take advanced courses in the related fields
finally equipsthem totake upR&D and higher studies

COURSE CONTENT:

Semiconductor Physics; Semiconductor, Bonds in Semiconductors, Energy band, E
temperatures on Semiconductor, Hole currents, Intrinsic & extrinsic semiconductor, M
and minority cariers, pn junction, Volt ampere characteristics ofrpjunction. Semiconductg
Diode: Semiconductor diode, Crystal diode rectifiers, Half wave rectifiers, Efficiency o
wave rectifier, Full wave rectifier, Centre tap full wave rectifier, Rippléotad-ilter Circuits,

Voltage stabilization, Zener diode, Zener diode as Voltage stabilizensistors: Transistor
Transistors connections, Common base connection, Common emitter connection, ¢
collector connection, Comparison of transistor corinast Transistor as an amplifier in
arrangement, Transistor load line analysis, Operating point, Cut off and saturation
Applications of Common base amplifier, Bipolar junction Transistors, Hybrid Parameters
effect Transistor: JFET/MESFEWMOSFET, Unipolar Devices.

SUGGESTED READINGS:

1. Joseph Lindmayer and Charles Y. Wrigl
Educational Publishing Inc.

2. S. M. Sze, =~ "Physics of Semiconductor

3.A.K.Sharma, " Semi conductor El ectronics, 66 N¢
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Course No. Title of the Course Course Structure Pre-Requisite
EO032 Elements of Fiber L-T-P:30-2 None

Optics

COURSE OUTCOMES (CO):

This course imparts understanding wdrious mechanisms in optical fibore communicati
Concepts of Optical Fiber waveguides are helpful in designing and developing new devic
in optical communications, medicine, environment, industries and related pHygficpares
students to takadvanced courses in the related fields and finally eatiyments tdake upR&D
and higher studies

COURSE CONTENT:

Over view of optical fiber communications, the evolution of fiber optics systems, elements
optical fiber transmission links. Eleéotmagnetic analysis of optical waveguides, classificatio
modes for a planner waveguide, TE and TM modes in a symmetric step index (|
waveguide, power associated with a mode, excitation of guided modes, Maxwell equa
inhomogeneous media: T&hd TM modes in planner waveguide. Leaky modes, leaka(
power from the core, bending loss in optical waveguides. Optical fiber waveguides, optic
types, numerical aperture, pulse dispersion in step index fibers, scalar wave equations ar
of a fiber, Modal analysis for a step index fiber and gradddx fiber. Linearly polarizec
modes, power flow, multi mode fibers with optimum profiles, single mode fiber, propag
modes in single mode fibers, fiber materials, fiber fabrication. \Veppusition methods, Fibe
optic cables, optical fiber connections, joints and couplers, signal degradation in optica
absorption loss, radiation loss, attenuation, signal distortion in optical waveguides,
broadening, mode coupling.

SUGGESTED READINGS:
1. G. Keiser and J. Seniar, =~ ~Optical fi

2. A. K. Ghatak, =~ "I ntroduction to Optigd
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Course No. Title of the Course Course Structure Pre-Requisite
EO033 Material Physics L-T-P:30-2 None

COURSE OUTCOMES (CO):

1. Given a type of material, be able to qualitatively describe the bonding scheme and
general physical properties, as well as possible applications.

2. Given atype of bond, be able to describe its physical origiwedss strength. Be able
to qualitatively derive a material's Young's modulus from a potential energy curve.

3. Given the structure of a metal, be able to describe resultant elastic properties in te
its 1D and 2D defects.

4. Given a simple set of difiction data, be able to index the peaks and infer the structy

5. Be able to describe a polymer's elastic behavior above and below the glass transiti

6. Be able to do simple diffusion problems.

COURSE CONTENT:
1. Overview of materials

Crystalline andamorphous materials, glasses, semiconductors, compound semiconducto
energy materials, luminescent and optolectronic materials, polymer, liquid crystals, ce
classification according to bonding | Pauling and Philips theories.

2. Synthesis angreparation of materials

Single crystal growth, zone refining, doping techniques of elemental and com
semiconductors, fabrication and control of thin films, PVD and CVD processes, princif
polymer processing, preparation of ceramics powdeechanical and chemical methods.

3. Characterization of materials

Defects and microstructures; Diffraction techniquesa¥X diffraction | structure determinatiq
from XRD data; Neutron diffraction; Thermal methods: DTA, TGA, DSC; Microscopy: T
SEM; Optcal spectroscopy: UV and IR; Nuclear techniques: NMR, ESR, Mossbaue
Positron annihilation. Heat treatments, quenching and annealing; Radiation damage.

4. Phase transition in materials

Thermodynamics and phase diagrams, statistical theories of phassitions, critica
phenomena, calculation of critical exponents for van der Waals gas and ferromagnets; [
in solids, variation of diffusion constant with temperature.

5. Mechanical properties
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Deformation and fracture, Deformation at low anghhiemperature, Intrinsically hard materia
6. Spinodal decomposition

Spinodal curve, Free energy of composition fluctuations, Kinetics of Spinodal decomposi
7. Electrical properties of alloys, ceramics, and conducting polymer

Resistivityvariation of metals at low and high temperature, Kondo effect; Effect of presst
resistivity, resistivity variation in ceramics and conducting polymer; Ferroelectricity, La
Ginzburg theory of ferroelectricity; Piezoelectricity.

8. Magnetic propentis of different materials

Antiferromagnetism, ferrimagnetism, magnons, thermal properties of magnons, m;
storage, applications as capacitors, transducers, sensors, memories, displays; Quan
effect.

9. Glasses

Definitions, properties of glassansition, tunnelling states, calculation of specifc heat f
tunneling states and from a model two level system having random energy gap, theories
transition.

10. Noncrystalline semiconductors

Classifcations, electrical properties, tempamatvariation of dc conductivity, ac conductivil
magnetoresistance, Colossal magnetoresistance (CMR).

11. Exotic solids

Structure and symmetries of liquids, liquid crystals, amorphous solids; Aperiodic solig
guasicrystals; Fibonacci sequence; Psarattices and their extensions in 3 dimensions; Sp
carbon solids, fullerenes and tubules, formation and characterization of fullerenes and
single wall and multiwall carbon tubules; Electronic properties of tubules; Carbon nang
based kectronic devices, Defnition and properties of nanostructured materials. methg
synthesis of nanstructured materials; Special experimental techniques for characterizat
materials; Quantum size effect and its applications.
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SUGGESTED READINGS:

1. C. Kittel, "l ntroduction to Solid St

2. R. Zallen, ~ The Physics of Amorphous
3. N. F. Mott and E.A. Davies, Electronic Processes in-tlany st al | i ne M
Classic

4. C. N. R. Rao and B. RaveauColossal Magnetoresistance, Charge Density and Re
Properties of Manganese oxides, 66 Worl d

5. J. M. Yeomans, ~ ~Statistical Mechani g
6. R. E. Prange and S. M. Girvin (editors), " The Quantum Hall Bfféct Spr i nger

7.H. P.Klug and L. E. Alexander, -Xay Di ffraction Procedur
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Course No. Title of the Course Course Structure Pre-Requisite
EO034 Advanced L-T-P:3-0-2 None

Electromagnetic
Theory and Special
Relativity

COURSE OUTCOMES (CO):

This course imparts understanding of various mechanisms in the propagation of electron
waves through space and wave guidése understanding of various electromagnetic laws
helpful in designing and developing new devices usesptital communications, industries a
related field.It prepares students to take advanced courses in the related fields and
equipsstudents taake upR&D and higher studies

COURSE CONTENT:

Maxwel |l 6s equations, w\eeatoe poterdial, asalutioms f scalan a
vector wave equations by Fourier analysis. Relativistic motion in electromagnetism, postu
special theory of relativity, Lorenz transformation, relativistic mechanics, contraction of I
dilation of time magnetism as relativistic effect, four vector,-«@ r i anc e o]
equations, LienarViechert potentials and the field of a uniformly moving electron, radia
from an accelerated charge, cyclotron synchrotron, Brensstrahlung and Cerenkovnsac
Scattering and absorption of electromagnetic waves, antenna, radiated power and
distribution of radiation, electric dipole radiation.

SUGGESTED READINGS:
1. R. Resnik, ~ “Introduction to Special

2.J.D.Jackson =~ " Cl assi cal El ectrodynami csdd J
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Course No. Title of the Course Course Structure Pre-Requisite
EOO035 Fiber and Integrated | L-T-P:3-0-2 None

Optics

COURSE OUTCOMES (CO):

This course imparts understanding of various mechanismgptical fibre communication
Concepts of Optical Fiber waveguides are helpful in designing and developing new devic
in optical communications, medicine, environment, industries and related pHygficpares
students to take advanced courses@related fields and finally equiptudents tdake upR&D
and higher studies

COURSE CONTENT:

Modes in an asymmetric planer waveguides. Ray analysis of planer waveguide, W,
analysis of inhomogeneous planer waveguide, strip waveguides, pemnadéguidecoupled
mode analysis, and rectangular core waveguides metal clad waveguides. Anisotropic p
leaky modes in a planer structure. Polarization maintaining fibers and their applications d
types of polarization maintaining fibers, higirefringent fibers, single polarization single mg
fibers. Integrated optic devices: eleebptic effect, phase modulator, polarization modula
and wavelength filters. The Mach Zhender Interferometric modulator, logic operations,
directiona coupler, leaky mode, metal clad polarizer.

SUGGESTED READINGS:
1. A. W. Snyder and J. D. Love, =~ ~Opticad

2. A. K. Ghatak, =~ Introduction to opt.i
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Course No. Title of the Course | Course Structure Pre-Requisite
EOO036 Condensed Matter | L-T-P:30-2 None

Physics

COURSE OUTCOMES (CO):

This course aims to establish fundamental concepts in condensed matter physics, and ap
physics you have learned previously farticular guantum mechanics, classical mechanics,
electromagnetism and statistical mechanics) to thesevarldd materials. The structure and
properties of solids including thermal and electrical properties are described.

COURSE CONTENT:
1. Symmetry in crystals

Concepts of point group; Point groups and Bravais lattices; Crystal symmetry | space
Symmetry and degeneracy | crystal _eld splitting; Kramer's degeneracy; Quasicrystals:
idea, approximate translational and rotagiosymmetry of twedimensional Penrose tiling
FrankCasper phase in metallic glass.

2. Lattice dynamics

Classical theory of lattice vibrations inddmensions under harmonic approximation; Dispers
relation: accoustical and optical, transverse anditodigpal modes; Lattice vibrations in
monatomic simple cubic lattice; Frequency distribution function; Normal coordinates
phonons; Occupation number representation of the lattice Hamiltonian; Thermodynar
phonons; The long wavelength limits dktacoustical and optical branches; Neutron diffrag
by lattice vibrations; Deby&Valler factor; Atomic displacement and melting point; Phen
phonon interaction, interaction Hamiltonian in occupation number representation; TI
conductivity in insudtors.

3. Density Functional Theory

Basics of DFT, Comparison with conventional wave function approach, Hoheikberg
Theorem; KohASham Equation; Thomdsermi approximation and beyond; Practical DFT i
many body calculation and its reliability.

4. Eledronic properties: |

The Boltzmann transport equation and relaxation time; Electrical conductivity of me
impurity scattering, ideal resistance at high and low temperaturpspdgsses; Thermelectric
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effects;
Thermal conductivity; The Wiedemattranz law.
5. Electronic properties: Il

Electronic properties in a magnetic field; Classical theory of mageststance; Hall effect an
magneteresistance in twdand model; Kspace analysis of electron motion in a unifg
magnetic field; Idea of closedpen and extended orbits, cyclotron resonance; Akaeer
resonance; Energy levels and density of states in a magnetic field; Landau diamagne
Haasvan Alphen effect; Quantum Hall effect.

6. Optical properties of solids

The dielectric function: e dielectric function for a harmonic oscillator, dielectric losse
electrons, KramerKronig relations; Interaction of phonons and electrons with phot
Interband transition | direct and indirect transition; Absorption in insulators; Polaritons;
phonon absorption; Optical properties of metals, skin effect and anomalous skin effect.

SUGGESTED READINGS:
1. M. Tinkham, °~  Group Theory and Quantuy
2. M. Sachs, =~ Solid State Theoryddéd McGr
3.A.0.E. Animalu, Ih er medi ate Quantum Theory of (
4. N. W. Ashcroft and N. D. Mermin, ~  Sg
5. J . M. Zi man, " Principles of the Theqg

6. C. Kittel, “"Introduction to Solid Stalthysi cs, 6 6 Wil ey
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Course No. Title of the Course Course Structure Pre-Requisite
EO037 Microwave L-T-P:30-2 None

COURSE OUTCOMES (CO):

1. Helping the students to gain insight into the subject, to develop suitable
hardware/software that addressesiticieistrial/social problems effectively.
Knowledge about Microwave Solid State Devices.

Ability to identify and study the performance of Wave Guides and Resonators
Study the performance of various components used in microwave engineering.
Designing of Microwave filters

Knowledge about Microwave Measurements.

To motivate the students towards professionalism effective communication skills ar
team work.

NoohkwhN

COURSE CONTENT:
1. Transmission line and waveguide

Interpretation of wave equations; Rectangular waxede | TE and TM modes, pow
transmission, excitation of modes; Circular waveguide | TE, TM and TEM modes,
transmission, excitation of modes. Microstrip lines | characteristic impedance, loss an
microstrip lines, coplanar strip lines and $thesl strip lines.

2. Component

Scattering parameter and scattering matrix, propertiespaf@neter; Quality factor and-@lue
of a cavity resonator, @alue of a coupled cavity; Wave guide tees, magic tee, hybrid
couplers; Ferrites and Faraday'«t at i on, gyrator, circul a
filter, tuner and sliding short.

3. Measurement

Smith chart, single stub and double stub matching; Microwave bridge, measurem
frequency, attenuation and phase; Measurement of tlielparameters of amorphous solid
dielectric constant, ac conductivity, resistivity, insertion loss, return loss, shielding coeff
Measurement of microstrip line parameters.

4. Source
Conventional sources & their limitations.

(a) Vacuum tube saooes | Klystron, reex klystron, travelling wave tubes and switching tube
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Magnetrons, FWCFA and Gyrotrons.

(b) Microwave transistors and FETs, Gunn, IMPATT, TRAPATT and parametric devices.
(c) Laser | Laser processes, Pocladdl; Laser modulators, infrad radiation and sources.

5. Antenna

Transmitting and receiving antennas, antenna gain, resistance and bandwidth; Antenna
straight, folded and broadband dipoles; Beam width and polarisation; Antenna coupling.

6. Microwave integrated circuit

Materials and fabrication technique; MOSFET fabrication, memory construction, thin
formation, planar resistor, planar inductor and planar capacitor formation; Hybrid inte
circuit formation.

SUGGESTED READINGS:

1. Samyel Y. Liao, "Microwave Devc es and Circuitsod6d6 Prent
2. Herbert J. Reich, "~ Microwave Princi
3. K. C. Gupta, -~ Microwaves, 66 New Age

4 . M. L. Sisodia and G. S. Raghubanshi,
publister.

5. N . Mercuvitz, =~  Waveguide Handbookdb6
6. S. M. Sze, =~ "Physics of Semiconductor
7. R. E. Collins, ~ Foundations of Micrag
8. J. D. Ryder, ~ " Net woflpblicetomes and Fi el
9. Royal Signals, °~ Handbook of Line Con
10. W. Frazer, =~ Telecommunications©6d6 Mg
11. J. D. Kraus, =~ Antennad6dé Tata Mc Gr g

Passed in the meeting of Academic Council, University of Delhi, held on July 19, 2016
190



W=,

=" SCHEME OF COURSEE. MANUFACTURING PROEESSD AUTOMATION s’

ENGINEERING
Course No. Title of the Course Course Structure Pre-Requisite
EOO038 Fundamentals of L-T-P:30-2 None

Instrumentation and
experimental
techniques in Physics

COURSE OUTCOMES (CO):

The knowledge of various measurement instruments and techniques are very helpful in th
scientific laboratories, organizations and industries for faithful measurements, characteriz
and interpretation of data with high accuratlso gives value aition in the students'
understanding of the basic principles involviéghrepares students to take advanced courses|
the related fields and finally equiptidents tdaake uphigher studies and R&D in the related
field

COURSE CONTENT:

PhysicalMeasurement: Sources of uncertainty and experimental error, Systematic and

error, Analysis of repeated measurements, Distribution functions, Propagation of error, A
of data. Optical measurements and the electromagnetic spectrum, Tempeaagdacers an
linear position sensors.

Signal to noise considerations: Fluctuations and noise measurement systems, Noise in f
domain, Signal to Noise and experimental design, Frequency and bandwidth conside
Signal to noise enhancement, Dadgjand auto correlation methods.

Vacuum techniques: Characteristics and applications of vacuum, Vacuum spsiteps ang
gauges, pumping speed, Thin film techniques, Film thickness monitors and measurement

Optical Instruments: Spectroscopic Instruméatg visible and infrared spectroscof
Spectrometer desigtenses and refractive optics, Dispersive elements. Lasers and fibre o

X-ray Measurement: Xay Fluorescencdine spectra, fine structure, Absorption and emiss
processes, Xay productbn, X-ray diffraction and crystallographypowder diffraction spectre
information available from spectra.

Analytical Instrumentation: Transmission Electron Microscopy (TEM), Scanning Ele
Microscopy (SEM), Environmental Scanning Electron MicroscfeEM), Surface Analytica
MethodsAuger Electron spectroscopy;rdy photo electron spectroscopy (XPS) and secon
ion mass spectrometer (SIMS)-r&y fluorescence, Tunneling scanning microscope.
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Occupational Health and Safety : Occupational healthsafety, Chemical substanee&itorage
and Disposal, Work hazardous materials information system(WHMIS). Safety
electromagnetic radiation, General Electrical and testing stand@®8 approval, Genera
laboratory and workshop practice.

SUGGESTED READINGS:

1. Michael Sayer and Abhai Mansingh, ~"Measurement, Instrumentation and Expe
Design in Physics aHallindengi neeri ng6éo6 H
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Course No. Title of the Course Course Structure Pre-Requisite
EO039 Lasers and Photonics L-T-P:3-0-2 None

COURSE OUTCOMES (CO):

The understanding of Laser, Photonics and Optical Fiber are helpful in designing and dey
new devices used in optical communications, solar energy devices, medicine, envir(
industries and related physidsalso givesvalue addition in the students' understanding of
basic principles involvedt prepares students to take advanced courses in the related fiel
finally equipsstudents tdake uphigher studies and R&D in the related field

COURSE CONTENT:

Properties of Lasers, AbsorptioSpontaneous emission and stimulated emission procg
relation between Einsteinds A and B coel
principle of laser, Optical cavities. Ruby Laser, Helium Neon Lasenjceaductor Laser. Thre
& four level Lasers, CW & Pulsed Lasers, atomic, ionic, molecular, excimer, liquid and
state Lasers and systems, short pulse generation and Measurement. Laser applic
medicine and surgery, materials processing, apttommunication, metrology and LIDAR at
holography( recording and reconstruction)

Photonics : Basics of Solid state lightingeD- Photodetectors, photovoltaic cell, Junction
avalanche photodiodes, photo transistors, thermal detectors, Solarlééllsharacteristics
Optic fibre- principle of propagation, numerical aperture, optical communication sy
Industrial, medical and technological applications of optical fibre. Fibre optic sebsagiss of
Intensity modulated and phase modulated sensors.

SUGGESTED READINGS:
1. K. R. Nambi ar, ALaser Principles, Typ

2. G. Keiser, =~ Optical -Hilli ber communicat.
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