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Program Outcomes and Program Specific Outcomes
B.Techi Automobile Engineering | Academic Year: 2640
PROGRAM OUTCOMES

[PO.1].  Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamentals
an engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis Identify, formulate, research literature, and analyze conmgigineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engi
sciences

[PO.3]. Design/development of solutionsDesign solutions for complex engineering problems and des
system components orgresses that meet the specified needs with appropriate consideration for the
health and safety, and the cultural, societal, and environmental considerations

[PO.4]. Conduct investigations of complex problemsUse researcbased knowledge and research rodth
including design of experiments, analysis and interpretation of data, and synthesis of the information to |
valid conclusions

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resources, and m
engineering and IT tools ihaling prediction and modeling to complex engineering activities with
understanding of the limitations

[PO.6]. The engineer and societyApply reasoning informed by the contextual knowledge to assess soci
health, safety, legal, and cultural issues and dbesequent responsibilities relevant to the professiol
engineering practice

[PO.7]. Environment and sustainability: Understand the impact of the professional engineering solution
societal and environmental contexts, and demonstrate the knowledge ofedridrrmustainable development

[PO.8]. Ethics: Apply ethical principles and commit to professional etlaind responsibilities and norms o
the engineering practices

[PO.9]. Individual and team work: Function effectively as an individual, and as a member or leadararsdi
teams, and in multidisciplinary settings

[PO.10]. Communication: Communicate effectivelyn complex engineering activities with the engineerir
community and with society at large, such as, being able to comprehend and write effective reports anc
docunentation, make effective presentations, and give and receive clear instructions

[PO.11]. Project management and financeDemonstrate knowledge and understanding of the engineering
management principles and apply t hneateam,to manage @dest:
and in multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engag
independent and lif®ng learning in the broadest context of technological change

PROGRAM SPECIFIC OUTCOMES
[PSO.1]. Autotronics and Electric Vehicle Technology: Apply_knowledge of electrical and electronics

engineering for providing automobile engineering solutions

[PSO.2]. Alignment to Super Qualification packs of ASDC:Demonstrate knowledge and performaacteria
as defined by ASDC super qualification packs for R&D or Quality or Service Engineering

[PSO.3]. Application of Lean Six Sigma Methodology: Demonstrate through an internship project, tr
knowledge and understanding of lean six sigmmethodology based on Define, Measure, analy:
improve/develop and control/validate phases (DMAIC/ DMADV).
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School of Computing and Information Technology
Course Hand-out

Problem Solving Using Computers
| CS 1001 |3 Credits| 3003

Session: 20120 (odd Sem.) | Faculty: Dr. Punit Guptér, Nitesh PradharDr Shivani GuptaMs. Neha Sharm@®r Hemlata
GoyalMr Harish SharmaMs. Shikha Mundra\s. Vinita Soni| Class: B.TechslYear

Introduction: Programming in C focuses on basic computer fundamentals, number system and
programming fundamentals. By means of C language students learn to write set of instruction to create a
program so that desire output can be generated by computer.

Course Outcomes: At the end of the course, students will be able to

[10011]. Demonstrate bitwise operations and conversion of numbers in different representations through
Number System.

[10012]. Demonstrate a deep knowledge of computer for better understanding of devices, basic
fundamental of computer comprises in this course.

[10013]. Design flow chart, Write algorithm and pseudo code parallel with Control Statements to
understand flow of program execution.

[10014]. Creatememory oriented operation using pointers and understating programming  skills by Array,
Structure, Union, Enum and String are added.

[10015]. Create program using concept of re-usability by means of functions in C.

[10018]. lllustrate the concept of data base by using file handling.

PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamenta

and arengineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis : Identify, formulateresearch literature, and analyy complex engineering problems

reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering scie
[PO.3]. Design/development of solutions : Design solutins for complex engineering problems aghelsign

system components or processtsat meet the specified needs with appropriate dadesation for the public health

and safety, and the cultural, societal, and environmental considerations
[PO.4]. Conduct inves tigations of complex problems : Use reseach-based knowledge and research

methods includingesign of experiments, analysis and interpretation of,datdsynthesis of the information to

provide valid conclusions

[PO.5]. Modern tool usage : Create, selectand apply appropriate techniques, resources, igodern



engineering and IT toolscluding prediction and modeling to complex engineerctyities with an understanding

of the limitations

[PO.6]. The engineer and society : Apply reasoning informed by tleentextud knowledge to assess societal

health, safety, legal, and cultural issared the consequent responsibilities relevamthe professional engineering
practice

[PO.7]. Environment and sustainability : Understand thempact of the profesionalengineering solutions in

societal and environmental contextsnd demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics: Apply ethical principles and commit ppofessional ethicand responsibilities and noswf the

engineerig practices

[PO.9]. Individual and team work : Function effectively as an individual, andmg®ber or leader in diverse

teams and in multidisciplinary settings

[PO.10]. Communication : Communicate effectivelgn complex engineeringctivities with theengineering

community and with society at large, such as, being able to comprehend aadffective reports and design
documentation, make effective presentations, and give and receive clear instructions

[PO.11]. Project management and finance: Demonstiate knowledge andnderstanding of the engineering
and management principles and appl y rina&teamgo nanageoprojedds
and in multidisciplinary environments

[PO.12]. Life-long learning : Recognize the need foand have the prepation and ability to engage in

independent andife-long learnindn the broadest context of technological change

D. Assessment Plan:
Criteria Description Maximum Marks
Sessional Exam | (Close Book) 20
Internal Assessment Sessional Exam Il (Close Book) 20
(Summative) In class Quizzes and Assignments 20
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Close Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is
(Formative) required to be maintained by a
student to be qualified for taking up
the End Semester examination. The
allowance of 25% includes all types
of leaves including medical leaves.
Homework/ Home Assignment/ There are situations where a student may have to work in home, especially
Activity Assignment before a flipped classroom. Although these works are not graded with
(Formative) marks. However, a student is expected to participate and perform these
assignments with full zeal sin ce the activity/ flipped classroom participation
by a student will be assessed and marks will be awarded.




E.

SYLLABUS

Digital computer fundamentals: Algorithms and flowcharts, the von Neumann architecture,
programs, assembly language, high level programming languages; Number System: binary,
decimal, octal, hexadecimal; Imperative programming (Using C): data types, variables, operators,
expressions, statements, control structures, functions, arrays and pointers, recursion, records
(structures), files, input/output, some standard library functions and some elementary data
structures.

Text Books
T1. E. Balagurusamy, OProgramming in ANSI Co6, 7t
T2. Y. P. Kanet kar, oOLet us. Co, 12th Edition, BP

Reference Books

Rl1. B. W. Kernighan, D. M. Ritchie, 0The C Progran

R1. B. Gottfired, 0Schaum's Outline Series: Prog



H.

Lecture Plan:

lecture | Topics Session Mode of Corresponding Mode Of Assessing
Outcome Delivery (6{0) (6{0)

1 Number systems: decimal, binary To acquaint Lecture 10011 | Mid Term I, Quiz &
octal, hexadecimal, base knowledge End Term
conversions about basics of

number system

2 Number systems: decimal, binary To acquaint Flipped 10011 | Mid Term I, Quiz &
octal, hexadecimal, base knowledge Classroom End Term
conversions about basics of

number system

3 Basic architecture of computers | Describing Lecture 10012 | Mid Term I, Quiz &

and itsbuilding block basic End Term
architecture of
computer

4 Computer languages: machine | Differentiate Lecture 10012 | Mid Term I, Quiz &
language, assembly language, hi between End Term
level language; translators: machine
assembler, compiler, interpreter | language and

high level
language

5 Short history, character set, Describing Guided Self 10013 | Mid Term |, Quiz &
tokens basics of Study End Term

datatype, token
and keywords
with
differentiation
between them.

6 Constants (integer, real, Describe and | Lecture 10013 | Mid Term I, Quiz &
character, string); variables, implementation End Term
keywords of various

contant type

7 Data types ( table including rangq Implementation| Lecture 10013 | Mid Term I, Quiz &
memory and formaspecifier) of various data End Term

type

8 Operators: arithmetic, relational, | Implementation| Lecture 10013 | Mid Term |, Quiz &
logical, assignment of various End Term

arthematic
operations

9 Bitwise, conditional, typeast, Implementation| Lecture 10013 | Mid Term |, Quiz &
sizeof, comma of various End Term

operators

10 Operator precedence and Implementation| Activity (Think 10013 | Mid Term |, Quiz &
associativity, type conversion of precedence | PairShare) End Term

in programing
11 Operator precedence and Implementation| Lecture 10013 | Mid Term I, Quiz &

associativity, type conversion

of precedence
in programing

End Term




12 Input and output statements Implementation| Lecture 10013 | Mid Term I, Quiz &
(formatted and unformatted) : of input and End Term
printf, scanf output
statements
13 Gets, puts, getchar, putchar Implementation| Activity 10013 | Mid Term I, Quiz &
of input and (Jigsaw) End Term
output
statements
using system
functions
14 Decision statements: if-élse, Implementation| Lecture 10013 | Mid Term |, Quiz &
nested ifelse, ifelse ladder of decision End Term
statements
15 Decision statements: if -élse, Implementation| Lecture 10013 | Mid Term |, Quiz &
nested ifelse, iHelse ladder of decision End Term
statements
16 Switch, break statement Learning the Flipped Class 10013 | Mid Term I, Quiz &
implementation End Term
of switch and
break
17 Switch, break statement Learning the Lecture 10013 | Mid Term I, Quiz &
implementation End Term
of switch and
break
18 Repetitive structures: for, while, | Learning the Lecture 10013 | Mid Term Il, Quiz &
do-while implementation End Term
of looping
19 Repetitive structures: for, while, | Learning the Lecture 10013 | Mid Term Il, Quiz &
do-while implementation End Term
of looping
20 Nested loops Learning the | Activity (Think 10013 | Mid Term Il, Quiz &
implementation| Pair Share) End Term
of looping
21 Nested loops Learning the Lecture 10013 | Mid Term Il, Quiz &
implementation End Term
of looping
22 Continue and break statements | Describe the Lecture 10013 | Mid Term I, Quiz &
usage of End Term
continue and
break
23 Continue and break statements | Describe the Lecture 10013 | Mid Term I, Quiz &
usage of End Term
continue and
break
24 1-D array:definition, declaration, | Describe and | Lecture 10014 | Mid Term I, Quiz &

initialization, input array, output
array

define array of
various data

type

End Term




25 1-D array: definition, declaration,| Describe and | Lecture 10014 | Mid Term Il, Quiz &
initialization, input array, output | define array of End Term
array various data
type
26 1-D character array: character | Describe and | Lecture 10014 | Mid Term I, Quiz &
array, string, string standard define array of EndTerm
function various data
type
27 1-D character array: character | Describe and | Lecture 10014 | Mid Term I, Quiz &
array, string, string standard define array of End Term
function various data
type
28 1-D character array: character | Describe and | Lecture 10014 | Mid Term I, Quiz &
array, string, string standard define array of End Term
function various data
type
29 2-D array: definition, declaration,| Describe and | Lecture 10014 | Mid Term I, Quiz &
initialization, input array, output | define array of End Term
array, one simple program various data
type
30 2-D array: definition, declaration,| Describe and | Lecture 10014 | Mid Term I, Quiz &
initialization, input array, output | define array of End Term
array, one simple program various data
type
31 2-D array: definitiondeclaration, | Describe and | Lecture, 10014 | Mid Term Il, Quiz &
initialization, input array, output | define array of | Activity End Term
array, one simple program various data
type
32 Pointers: introduction Describe Lecture 10014 | Mid Term Il, Quiz &
functionality of End Term
pointers in
programming’
33 1-D Array and pointer Implementation| Lecture 10014 | Mid Term Il, Quiz &
of ID array End Term
with pointer
34 Functions: introduction to Describe Lecture, 10015 | Mid Term I, Quiz &
functions importance of | Activity End Term
fuction and
modular
programming
35 Function prototype, call, definitiof Describe Lecture 10015 | Mid Term Il, Quiz &
importance of End Term
fuction and
modular
programming
36 Storage classes Describe usage Lecture 10015 | Mid Term I, Quiz &

of storage
classes

End Term




37 Structures: definition, declaration Describe usagg Lecture 10014 | Quiz & End Term
initialization, array of structures | of structures
38 Structures: definition, declaration Describe usage Lecture 10014 | Quiz & End Term
initialization, array of structures | of structures
39 Union, difference between union| Describe usage Lecture 10014 | Quiz & End Term
and structures of union
40 File handling: introduction, Describe usage Lecture 10016 | Quiz & End Term
operations on files, opening of file handling
modes with various
operations and
modes
41 File handing function Describe usage Lecture 10016 | Quiz & End Term
of file handling
with various
operations and
modes
42 File handing function Describe usage Lecture 10016 | Quiz & End Term

of file handling
with various
operations and
modes




Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES

CcoO STATEMENT PO |PO |PO |PO |PO |PO |PO |PO |PO |PO10|PO11|PO12
1 2 3 4 5 6 7 8 9
Cs Understand bitwise operations and conversion of |2 1
10011: numbers in different representations through Number
System.
CS Described a deep knowledge of computer for better | 2
10012: understanding of devices, basic fundamental of
computer comprises in this course.
Cs Design flow chart, Write algorithm and pseudo code |2 1 2
10013: parallel with Control Statements to understand flow of
program execution.
Cs Developing ability in students to learn memory |3 1 3 2
10014: oriented operation using pointers and understating
programming skills by Array, Structure, Union, Enum
and String are added.
CS Students learnt the concept of reusability by means of | 3 3 3
10015: functions in C.
CS lllustrate the concept of data base by using file |3 1
10016: handling.

1- Low Correlation; 2 - Moderate Correlation; 3 - Substantial Correlation
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Problem Solving Using Computerd_ab
| CS1030|1Credits| 0011

Session:; 201:20 (odd Sem.) | Faculty: Dr. Punit Gupté, Nitesh PradharDr ShivaniGupta Ms. Neha Sharm@r Hemlata
GoyalMr Harish SharmaMs. Shikha Mundrayls. Vinita Soni| Class: B.Tech®lYear

Introduction: Problem Solving Using Computers focuses on basic computer fundamentals, number system
and programming fundamentals. By means of C language students learn to write set of instruction to create
a program so that desire output can be generated by computer.

Course Outcomes: At the end of the course, students will be able to

[10301]. Demonstrate bitwise operations and conversion of numbers in different representations through
Number System.

[10302]. Demonstrate a deep knowledge of computer for better understanding of devices, basic
fundamental of computer comprises in this course.

[10303]. Design flow chart, Write algorithm and pseudo code parallel with Control Statements to
understand flow of program execution.

[10304]. Create memory oriented operation using pointers and understating programming skills by Array,
Structure, Union, Enum and String are added.

[103Q5]. Create program using concept of re-usability by means of functions in C.

[10308]. lllustrate the concept of data base by using file handling.

PROGRAM OUTCO MES AND PROGRAM SPECIFIC OUTCOMES

[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamentals

and arengineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis : Identify.formulate research literature, and analyy complex engineering problems

reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering scien
[PO.3]. Design/development of solutions : Design solutions for conex engineering problems amlgsign

system components or process#sat meet the specified needs with appropriate colesation for the public health

and safety, and the cultural, societal, and environmental considerations
[PO.4]. Conduct investigations of complex problems : Use reseath-based knowledge and research

methods includingesign of experiments, analysis and interpretation of,datdsynthesis of the information to

provide valid conclusions
[PO.5]. Modern tool usage : Create, select, and apply@ppriate techniques, resources, antbdern

engineering and IT toolscluding prediction and modeling to complex engineerciyiéies with an understanding

of the limitations

[PO.6]. The engineer and society : Apply reasoning informed by tle@ntextud knowledge to assess societhéalth,

safety, legal, and cultural iss@esl the consequent responsibilities relevamthe professional engineering




D.

practice

[PO.7].
societal and environmental contextsnd demonstrate the knowledge of, and need for sustainable development
[PO.8].
engineering practices

Environment and sustainability : Understand thempact of the profesional engineering sdians in

Ethics: Apply ethical principles and commit ppofessional ethicand responsibilities and noswf the

[PO.9]. Individual and team work : Function effectively as an individual, and @&ber or leader in diverse
teams and in multidisciplinary settings
[PO.10]. Communication : Communicate effectivelgn complex engineeringctivities with the engineering

community and with society at large, such as, being able to comprehend aedetfeictive reports and design
documentation, make effective presentations, and give and receive clear instructions
[PO.11].

and management

Project management and finance: Demonstrate knowledgand understanding of the engineering
principles and appl y rinhateamgeo niapnageoprojeds
and in multidisciplinary environments

[PO.12].

independent andife-long learnindgn the broadest context of technological change

Life -long learning : Recognize the need for, and have thiegaration and ability to engage in

Assessment Plan:

Criteria Description Maximum Marks
Lab Practical Lab Exam 50
Day to Day Assessment 50
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student to
(Formative) be qualified for taking up the End Semester examination. The allowance of

25% includes all types of leaves including medical leaves.

Homework/ Home Assignment/
Activity Assignment
(Formative)

There are situations where a student may have to work in home, especially
before a flipped classroom. Although these works are not graded with
marks. However, a student is expected to participate and perform these
assignments with fu ll zeal since the activity/ flipped classroom participation
by a student will be assessed and marks will be awarded.

E. SYLLABUS

Digital computer fundamentals: Algorithms and flowcharts, the von Neumann architecture,

programs, assembly language, high level programming languages; Number System: binary,
decimal, octal, hexadecimal; Imperative programming (Using C): data types, variables, operators,
expressions, statements, control structures, functions, arrays and pointers, recursion, records
(structures), files, input/output, some standard library functions and some elementary data
structures.

Text Books
T1. E. Balagurusamy, OProgramming in ANSI C6, 7t
T2. Y. P. Kanetkar, oOLet B2044.C6, 12th Edition, BP

Reference Books

R1. B. W. Kernighan, D. M. Ritchie, 0The C Progranm

R1. B. Gottfired, oO0Schaum's OQOutline Series: Prog



Lab Experime nt Plan:

lecture

Topics

Session
Outcome

Mode of
Delivery

Corresponding
CO

Mode Of Assessing
CO

Algorithms and Flow Charts

Describe the
flowcharts and
design of
algorithm

Lecture

10301

Mid Term I, Quiz &
End Term

Working with Linux Commands

Use Unix
commands to
manage files
and develop
programs,
including multi
module
programs

Lecture

10301

Mid Term I, Quiz &
End Term

Formula based C Programs

Understand the
fundamentals
of C
programming.

Lecture

10302

Mid Term |, Quiz &
End Term

Control Structures: If statement

Choose the
loops and
decision
making
statements to
solve the
problem.

Lecture

10302

Mid Term |, Quiz &
End Term

Control Structures: Switch

Choose the
loops and
decision
making
statements to
solve the
problem.

Lecture

10303

Mid Term |, Quiz &
End Term

Control Structures: Loops

Choose the
loops and
decision
making
statements to
solve the
problem

Lecture

10303

Mid Term |, Quiz &
End Term

Control Structures: Nested
Loops

Choose the
loops and
decision
making
statements

to solve the
problem

Lecture

10303

Mid Term I, Quiz &
End Term

1-D Array

Implement
different
Operations on
arrays

Lecture

10303

Mid Term |, Quiz &
End Term




9 2-D Arrays Implement Lecture 1030.4| Mid Term I, Quiz &
different EndTerm
Operations on
arrays

10 Strings Implementation| Lecture 1030.4| Mid Term I, Quiz &
of precedence End Term
in programing

11 Functions Use functions | Lecture 1030.5 Mid Term I, Quiz &
to solve the End Term
given problem

12 Pointers Understand Lecture 1030.5| Mid Term |, Quiz &
pointers, End Term
structures and
unions

13 Structures Understand Activity 1030.6| Mid Term I, Quiz &
pointers, (Jigsaw) End Term

structures and
unions

14

End Term Exam




Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES

CcoO STATEMENT PO [PO (PO |PO (PO |PO |PO |PO |PO |PO10|PO11|PO12
1 2 3 4 5 6 7 8 9
CSs Demonstrate bitwise operations and conversion of | 2 1
10301 numbers in different representations through
Number System.
CS Demonstrate a deep knowledge of computer for | 2
10302: better understanding of devices, basic fundamental of
computer comprises in this course.
CSs Design flow chart, Write algorithm and pseudo code | 2 1 2
10303: parallel with Control Statements to understand flow
of program execution.
CSs Create memory oriented operation using pointers | 3 1 3 2
10304: and understating programming skills by Array,
Structure, Union, Enum and String are added.
CSs Create program using concept of re-usability by |3 3 3
10305: means of functions in C.
CS lllustrate the concept of data base by using file | 3 1
10306: handling.
1 -Low Correlation; 2 - Moderate Correlation; 3 - Substantial Correlation
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A. Introduction:
This course is offered by Dept. of Civil Engineering as a departmental core course. The main objectives of this
are to understand, basics of civil engineering with are essential for everyone. The course covers principle of sur

method andeq@ ment 6 s used for surveying, building mater:i

forces and its equilibrium, evaluation of centre of gravity and moment of inertia of simple and composite sections,

stress and strain, method @halysis of truss, estimation and costing. Overall, this course will help to understand
basic of civil engineering used in our day to day life.

B. Course Outcomes : At the end of the course, students will be able to

[CV1001.1]. Importance and role of Civiliigineeringand Civil Bgineer in development of Society

[CV1001.2]. Get familiar with surveying and the type of instrumenssd for surveying
[CV1001.3]. Describe the scientific terminologies related to building matedals components of building.
[CV1001.4]. Assess the force acting on a materials, centre of gravity and moment of inertia of composite area.

[CV1001.5]. Calculate the different type of stress like, simple stress, shear stress, and direct stress anchstnain
material, and analysis of trugamiliar to basic terminologies related to Estimation and Costing which create employat

and entrepreneurship.

C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge : Apply the knowledge afnathematics, science, engineering fundamentals

and arengineering specialization to the solution of complex engineering problems
[PO.2]. Problem analysis : Identify, formulateresearch literature, and analy complex engineering problems

reaching substaiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.3]. Design/development of solutions : Design solutions for complex engineering problems @esign

system components or process#tsat meet the specifig needs with appropriate coigeration for the public health

and safety, and the cultural, societal, and environmental considerations
[PO.4]. Conduct investigations of complex problems : Use reseach-based knowledge and research

methods includinglesign oexperiments, analysis and interpretation of datadsynthesis of the information to

provide valid conclusions
[PO.5]. Modern tool usage : Create, select, and apply appropriate techniques, resourcesnaddrn

engineering and IT toolscluding predictiorand modeling to complex engineeringtigities with an understanding

of the limitations
[PO.6]. The engineer and society : Apply reasoning informed by tlmmntextud knowledge to assess societal,

health, safety, legal, and cultural issaed the consequent responsibilities relevemthe professional engineering

practice



[PO.7]. Environment and sustainability : Understand thempact of the profesional engineering solutions in

societal and environmental contexi&snd demonstrate the knowtige of, and need for sustainable development

[PO.8]. Ethics: Apply ethical principles and commit ppofessional ethicand responsibilities and noswof the

engineering practices

[PO.9]. Individual and team work : Function effectively as an individual, andamember or leader in diverse

teams and in multidisciplinary settings

[PO.10]. Communication : Communicate effectivelgn complex engineeringctivities with the engineering
community and with society at large, such as, being able to comprehend aadftective reports and design
documentation, make effective presentations, and give and receive clear instructions

[PO.11]. Project management and finance: Demonstrate knowledge andhderstanding of the engineering

and management principles and apphstlee t 0 oneds own wo rrkn,ateans, to manage pidjeets a r
and in multidisciplinary environments

[PO.12]. Life -long learning : Recognize the need for, and have the pregian and ability to engage in

independent andife-long learningn the broadest context of technological change

D. Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 20
Internal Assessment Sessional Exam Il (Closed Book) 20
(Summative) In class Quizzes and Assignments 20
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) qualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Make up Assignments Students who misses a class will have to report to the teacher about the abg
(Formative) A makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions w
given on his. The attendance for that particular day of absence will be ma
blank, so that the student is not accounted for absence. These assignmer
limited to a maximum of 5 throughout the entire semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, especially b
Activity Assignment a flipped classroom. Although these works are not graded with marks. Howe
(Formative) student is expected to participate and perform these assignments with full zea
the activity/ flipped classroom participation by a student will be assessed and
will be awarded.

E. Syllabus

Introduction: - Scope of Civil Engineering, Role of Civil Engineer in Society, Impact of infrastructural development on ec
of country; Surveying: -Principles and types of surveying, Site plans, Linear measurements, Angular measurements, L
ordinary levels and total stations, Use of theodolite apthne table, contouring,-Lsection and cross section8uildings: -
Properties, usesf Stones, bricks, cement, timber, steel, plastics and paints. Properties of concrete. Selection of site for Bu
Layout of building Plan, Types of buildings, Plinth Area, Carpet Area, Super built up area, floor space index, buidisg k
ventiktion, components of buildings and their functions, Functional design of buildings, basic concepts of R.C.C.,
foundations;Mechanics of Solids:- Forces and Equilibrium, Graphical and analytical treatment of concurrent and r
concurrent caeplaner drces, Free body diagram, Frictional force in equilibrium problédesitroid and centre of gravity
Moment of inertia of simple and composite aredsymal stress and strain Hookeds | aw, modul u
rigidity, allowable stress, sheatress and shear strairAnalysis of plane truss , Method of joints, Method of sections;
Estimation and Costing :- Types of estimates and Contracts, Tenders, NIT, EMD and Security deposits, Award of w
measurements, billing and payments.



F. Text Books
T1. Ramamrutham S., Basic Civil Engineering (3e), Dhanpat Rai Publishing Company (P) Ltd, 2013.

T2.Punamia B. C., Jain A. Kain A. K., Surveying Volume 1 (16€e), S Chand, 2016.

T3. Dutta B. N., Estimation and Costing in Civil Engineering (28e), UBS Publisheitsutiss LTD., 2016.
T4. Punamia B.C., Jain A. Kain A. K., Building Construction (11e), S Chand, 2016.

T5. Khurmi R. S., Strenght of Material, S Chand, 2016

T6. Timoshenko S., Young D.H., Rao J.V., Pati S., Engineering Mechanics (5¢), Mcgraw Hill, 2013.
T7.SP41 Hagbook on Functional Design of Buildings, Bureau of Indian Standards 2013.

Reference Books

R1.Timoshenko S., Young D.H., Rao J.V., Pati S., Engineering Mechanics (5e), Mcgraw Hill, 2013.
R2.SP41 Handbook on Functional Design of Buildings, Bureau of Bigiadards 2013.



G. Lecture Plan:

Lec No Topics Session Outcome Mode of | Corresponding | Mode of Assessing
Delivery (6{0) the Outcome
Introduction Scope of Civil Lecture 1001.1 NA
Engineering, Role ¢
1.2 Civil Engineer  in
Society,
Introduction Impact of| Lecture 1001.1 In Class Quiz
infrastructural
3 development on
economy of country
Surveying Principles and types ¢ Lecture and 1001.2 In Class Quiz
4,5 surveying, Site plan| field visit End Term
Linear measurements,
Surveying Angular measurementy Lecture and 1001.2 Home Assignment
6,7,8 Levelling, ordinary field visit End Term
levels and total station
Surveying Use of theodolite| Lecture and 1001.2 In Class Quiz
9.10.11 and _plane ta_ble field visit End Term
e contouring, L section
and cross sections
Building . Lecture and 1001.3 Class Quiz
12 Properties, ~Uses 0 go\q \icit Mid Term |
Stones, bricks, cement
End Term
Building . . | Lecture and 1001.3 ClassQuiz
13 ;]”pre;i’mztee" PIastic goid visit Mid Term 1
' End term
Building Lecture 1001.3 Home Assignment
. Class Quiz
14,15 Properties of concrete, Mid Term 1
End Term
Building Selection of site for Lecture 1001.3 Class Quiz
Buildings, Layout ¢ Mid Term 1
building Plan, Types End Term
buildings, Plinth Areq
Carpet Area, Supe
16,17 built up area, floorn
space index, buildin
bye laws, ventilation
components of
buildings and thei
functions,
Building Functional design d Lecture 1001.3 Class Quiz
18.19 buildings, basi Mid Term |
: concepts of R.C.C. End Term
Type of foundations.
Mechanics of Solids .o | Lecture 1001.4 Class Quiz
20 Forces and Equilibrium
End Term
Mechanics of Solids | Graphical and analytic| Lecture 1001.4 Class Quiz
21 treatment of Mid Term Il
concurrent and non End Term

concurrent coplaner




forces, Free body
diagram

Mechanics of Solids Lecture 1001.4 Class Quiz
22 Frictional  force in Mid Term Il
equilibrium problems End Term
Mechanics of Solids Lecture 1001.4 Class Quiz
23,24,25 Mid Termll
Numerical Exercises End Term
Mechanics of Solids Lecture 1001.4 Class Quiz
26 Centroid and centre of Mid Term I
gravity, End Term
Mechanics of Solids | Moment of inertia off Lecture 1001.4 Class Quiz
27 simple and composit End Term
areas.
Mechanics o$olids Lecture 1001.4 Class Quiz
28,29,20,31 Numerical Exercises End Term
Mechanics of Solids | Normal stress and Lecture 1001.5 Class Quiz
32 strain, End Term
Hookeds | a
Mechanics of Solids | Modulus of elasticity| Lecture 1001.5 Class Quiz
33 .
modulus of rigidity End Term
34 Mechanics of Solids | Allowable stress, sheg Lecture 1001.5 Class Quiz
stress and shear strain End Term
35 36 Mechanics of Solids _ . Lecture 1001.5 Class Quiz
: Numerical Exercises End term
37 Structure Analysis Analysis of plane trusy Lecture 1001.5 Class Quiz
Method of joints,
Structure Analysis Lecture 1001.5 Class Quiz
38 . Mid Term I
Method of sections End Term
Structure Analysis Lecture 1001.5 Class Quiz
39,40,41 Mid Term I
Numerical Exercises End Term
Estimation and Costing Lecture 1001.5 Class Quiz
42 Types of estimates an Mid Term I
Contracts, End Term
43 Estimation and Costing| Tenders, NIT, EMD an( Lecture 1001.5 Class Quiz
Security deposits, End Term
Estimation and Costing | Award of  work, | Lecture 1001.5 Class Quiz
44 measurements, billin End Term
and payments
45 46 Estimation and Costing _ _ Lecture 1001.5 Class Quiz
' Numerical Exercises End Term




H. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES

CO PO | PO | PO | PO |PO | PO | PO |PO |PO |PO |PO |PO
STATEMENT 1 2 3 4 5 6 7 8 9 10 11 12

Ccv Importance and role of Civil igineering and civ| 1 1 2 1 1
1001.1| engineer in development of Society
Ccv Get familiar with surveying and the type |2 1 2 3 3 3
1001.2| instrumentsused for surveying
cv Describe the scientific terminologies related | 3 3 2 2 2 1 2 3
1001.3| building materials and components of building.
CcvVv Assess the force actingn a materials, centre ¢ 3 3
1001.4| gravity and moment of inertia of composite area.
Ccv Calculate the different type of stress like, sim| 3 2 1 2 3 3
1001.5] stress, shear stress, and direct stress and strain in

material, and analysis of trusEamiliar to basic

terminologies related to Estimation and Costi

which create employability, and entrepreneurship.

1-

Low Correlation; 2 - Moderate Correlation; 3

- Substantial Correlation
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Q Q Faculty of Engineering
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g Course Handout
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Pirgp gy Y Engineering Chemistry | @001| 3 Credits | 2103

Session: Jl 197 Nov 19 | Coordinator Arunava Agarwala | Class: B.Tech. (I and 1l Sem)

Introduction: This course is offerelly Dept. of Chemistror all 1st year B.ech.students. The objective of theourse

is to acquaint the students with the basic concepts of chemistlgvant to egineering fieldThe students with the
knowledge ofbasic chemistry, will understand amcgain scientificallythe various chemistry related problems in th
industry/engineering field

B. Course Objectives: At the end of the course, students will be able to

[1001.1]. Understand and apply concepts of various types of fuel technology

[1001.2]. Develop skill oynthesis and applications of polymaard some advanced materials

[1001.3]. Explain differenthe water softening methods.

[1001.4]. Understand and apply the concepts in electrochemistry and corrosion scierm®tecting metallic
objects.

[1001.5]. Apply the concept of phase rule tonstruct phase diagram

[1001.6]. Develop skill in various modern analytical techniques.

C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamental

and arengineering spediaation to the solution of complex engineering problems

[PO.2]. Problem analysis : Identify, formulateresearch literature, and analyy complex engineering problems

reaching substantiated conclusions using first principles of mathematics, natural seird@rgyineering sciences
[PO.3]. Design/development of solutions : Design solutions for complex engineering problems @asign

system components or processdbat meet the specified needs with appropriate cadesation for the public

healthand safety, ahthe cultural, societal, and environmental considerations

[PO.4]. Conduct investigations of complex problems : Use reseath-based knowledge and research

methods includingesign of experiments, analysis and interpretation of,datdsynthesis of thénformation to
provide valid conclusions

[PO.5]. Modern tool usage : Create, select, and apply appropriate techniques, resourcegnadérn

engineering and IT tooiscluding prediction and modeling to complex engineerttiyities with an understanding

of the limitations

[PO.6]. The engineer and society : Apply reasoning informed by theontextud knowledge to assess

societahealth, safety, legal. and cultural issaed the consequent responsibilities relevaatthe professional

engineeringractice

[PO. 7]. Environment and sustainability : Understand thempact of the profesional engineering solutions

insocietal and environmental contexsnd demonstrate the knowledge of, and need for sustainable developmen

[PO.8]. Ethics: Apply ethical principles andmmit to professional ethicand responsibilities and nosrof

theengineering practices

[PO.9]. Individual and team work : Function effectively as an individual, and asember or leader in

divers¢éeams and in multidisciplinary settings



[PO.10]. Communication : Communicate effectivelgn complex engineeringctivities with the engineering

community and with society at large, such as, being able to comprehend aactective reports and design
documentation, make effective presentations, and gid receive clear instructions

[PO.11]. Project management and finance: Demonstrate knowledge andhderstanding of the engineering
and management principles and appl y trhneasteam,ttoomaragee
projectsand in muidisciplinary environments

[PO.12]. Life-long learning : Recognize the need for, and have the pragian and ability to engage in

independent andife-long learningn the broadest context of technological change

D. Assessment Plan:

Criteria Description Maximum Marks
Mid Term Examination | 20
Internal Assessment Mid Term Examination I 20
(Summative) Quiz tests (Accumulated and Average 20
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) gualified for taking up the End Semester examination. The allowance ol
includes all types of leaves including medical leaves.
Homework/ Home Assignment/ | There are situations where a student may have to work at home/ hostel espe
Activity Assignment before a quiz test or MTEFMTEII. A student is expected to participate ar
(Formative) perform these assignments with full zeal since the activity.
E. Syllabus

Unit -1 Classification of Fuels, Gross Calorific value and Net Calorific value. Solid, Liquid and Gaseous fuels.

Unit -1l: Advanced materials and polymers: Liquid crystals, ceramics, compositestieigals, nanomaterials, thin
films and their properties and ajqdtions.

Unit -1ll: Water treatment technology.

Unit - IV: Concept of corrosion and its importance, types of corrosion, factors affecting corrosion, Corrosion contre
methods. Chemistry of primary and secondary batteries. Working principles of fuelsmeitbeir applications.

Unit -V: Theory and application phase rule (up to two component system).

Unit VI ; General methods of chemical analysis, Instrumental methods. Introduction to spectroscopic methods of
analysis: Electromagnetic radiation (EMR), Intevaaf EMR with matter, Numerical Problems. Concepts of rotationa
vibrational and electronic spectra, Laws of spectrophotometry

F. Text Books

T1.Jain P.C. and Jain M., Engineering Chemistry, Dhanpat Rai and Sons, Delhi, Revised, 15th Edn. 2006.
T2. Kuriaose J.C., Raja R. J., Chemistry in Engineering and Technology, Vol. I/ll TMH 1988

G. Reference Books

R1. None



H. Lecture Plan:

Lec | Topics Session Outcome Mode of | Corresponding | Mode of
No Delivery CcoO Assessing the
Outcome

1. Chemical fuels] To acquaint and cleg Lecture 10011 Class Quiz
Introduction, teachers expectation End Term
Classification,  Calorifi and understang
value. Gross calorific val] Student expectations
and net Calorific value
Determination of calorifig
value by Bomk
calorimeter.

2. Determination of calorifig Working of the | Lecture, 1001.1 Class Quiz
value by BoysNumerical calorimeter Activity Mid Term |
problemsbased on Bomk
and Boys calorimeter.

3. Dulong formula;| Analyse and solve| Lecture, 1001.1 Class Quiz
Numerical problems. numerical problems | Activity End Term

4. Solid fuels¢ Coal and it Analyse and solv| L Lecture, 1001.1 Home Assignmen
analysisc Proximate and numerical problems | Activity End Term
Ultimate analysis.

5. Liquid Fuels: Fractional| Principles of Lecture 1001.1 Class Quiz
Distillation,  Petroleum| distilation, cracking End Term
cracking -  catalytic
cracking (Fixed Bed an
moving bed) ang
Reforming of petroleum
Synthetic Petrol: Burgiu
process, Fisher Trophg
method. Composition ang
applications of water gas
Producer gas.

6. Numerical based o1 Analyse and solv| Lecture, 1001.2 Class Quiz
Combustion ( By Weigh numerical problems | Activity Mid Term |
Type and By Volume Tyy End Term
)

7. Advanced materials ang¢ Desaibe the working| Lecture 1001.2 Class Quiz

polymers  Introduction, | of polymer Mid Term 1
Definition, classification o End term
polymers ¢ based on
origin, thermal behaviour
Polymerizaibn reactions
and applicationsTacticity.
Functionality, Degree g
polymerization, Co
polymerization q
alternating, random, bloc}
and graft polymers

8. Mechanism of free radicg Describe Lecture 1001.2 Class Quiz
po|ymerization and ioni¢ mechanization 0 Mid Term 1

polymerization End Term

polymerization.
Mechanism of
coordination
polymerization,
Condensation
polymerization reactiong
Glass transitior
temperature & factors

affecting it




9. Molecular weight of Analyse and solv| Lecture, 1001.2 Class Quiz
polymers, Numbel humerical problems | Activity Mid Term 1
average and  weigh End Term
average molecula
weights, Numerica
problems

10. Preparation,  propertieq ldentify alternative| Lecture 1001.2 Class Quiz

and  applications  of ways to synthesiz Mid Term |
Polythene (LDPE ar rubbers. End Term
HDPE)Nylon( 6:6, 6, 6:10
11), PF resins an
Polyester Natural rubber,
Processing of Naturg
Rubber, Vulcaniation,
Compounding of rubber
Synthetic Rubber: Burd,
BunaS

11. Liquid crystals: thei| Gain knowledge o] Lecture 1001.2 Class Quiz
properties and| liquid crystals End Term
applications

12. Ceramics: Properties an Gain knowledge o] Lecture 1001.2 Class Quiz
applications ceramics Mid Term |

End Term

13. | Composites and bio- | Gain knowledgef bio- | Lecture 1001.2 Class Quiz
materials properties and| materials Mid Term |
applications End Term

14. Nanomaterials and thif Understand basics q Lecture 1001.2 Class Quiz
films: Properties anq hanochemistry Mid Term |
applications End Term

15. Revision Recall and recap th| Lecture Class Quiz

lessons learnt during Activity Mid Term |
last 14 lectures End Term

16. | Water Technology] Describe the| Lecture 1001.3 Class Quiz
Introduction, properties of water Mid Termll
Characteristics imparte( and its aplication End Term
by impurities in water,

Hardness of water Degre
of hardness.

17. Determination of| Describe working Lecture 1001.3 Class Quiz
hardness by EDT| hardness/softness of | Activity Mid Term I
method. Numerical| water End Term
problems.

18. | Softening of hard water| Describe working Lecture 1001.3 Class Quiz
Internal treatment by| hardness/softness of Mid Term I
phosphate and calgo| Water End Term
condition Softening of
hard water: External
treatment by lime sodg
process

19. | Softening of hadt water: | Describe working Lecture 1001.3 Class Quiz
lon exchange methgd hardness/softness of Mid Term I
Zeolite methods water End Term

20. Softening of hard water| Describe working Lecture 1001.3 Class Quiz
internal  treatment  by| hardness/softness of Mid Term II
phosphate calgon| Wwater End Term
condition and colloid
conditioning

21. Numerical problemg Analyse and solve Lecture, 1001.3 Class Quiz
based on lime sodi humerical problems | Activity Mid Term I

End Term

process.




22. Corrosion and its Control| Describe corrosion Lecture, 1001.4 Class Quiz
Introduction, significance| and its preventions Activity Mid Term |
types of corrosion, dry End Term
corrosion. Nature of oxidé
layers; PB Rule

23. Wet Corrosion; Describe  corrosion| Lecture 1001.4 Class Quiz
Electrochemical corrosior and its preventions Mid Term II

End Term

24. Galvanic orrosion; | Describe  corrosion| Lecture 1001.4 Class Quiz
Differential aeration| and its preventions Mid Term I
corrosion: Pitting End Term
corrosion, Water ling
corrosion, Crevice
corrosion.

25. Factors affecting Describe corrosion Lecture 1001.4 Class Quiz
corrosion Nature of the| and its preventions Mid Term Il
metal, Nature of the End Term
Environment

26. | Corrosion prevention by Describe corrosion Lecture 1001.4 Class Quiz
material selection anq and its preventions Mid Term Il
design alternation  of End Term
environment by changin
medium Stress corrosior
¢ Caustic embrittlement

27. Cathodic protection ¢ | Describe corrosion Lecture 1001.4 Class Quiz
sacrificial anode an¢ and its preventions Mid Term I
impressed voltagg End Term
methods, Anodig
protection; Inhibitors ¢
Anodic and Cathodi
inhibitors, Proective
coating ¢ Metal coating
(Electroplating,
galvanization, Tinning).

28. Introduction and theory of Gain knowledge o] Lecture 1001.4 Class Quiz
batteries and fuel cells. | batteries Mid Term Il

End Term

29. | Chemistry (working) o] Gain knowledge of Lecture 1001.4 Class Quiz
primary and secondar] batteries Mid Term Il
batteries. End Term

30. Working principles of fuel{ Gain knowledge of Lecture 1001.4 Class Quiz
cells and their| fuel cells Mid Term II
applications. End Term

31. Revision Recall and recap the | Lecture, Class Quiz

lessons learnt during | Activity Mid Term I
last 14 lectures End Term

32 The Phase Rulg Gain knowledge of Lecture 1001.5 Class Quiz
Definition, Phase rul¢ phase rule End Term
equation, Phase
Component; Degree of
freedom, examples tq
solve number of phase
component and degree @
freedom

33 One component systern] Gain  knowledge o] Lecture 1001.5 ClassQuiz
Water system; Sulphu phase rule End Term
system

34 Lead Silver systen Gain knowledge o] Lecture 1001.5 Class Quiz
t  ddAyazyQa|phaserule End Term

Limitations of phase rule




35 General methods of Gain skill in variou{ Lecture 1001.6 Class Quiz

chemical analysis| modern analytica End Term
Instrumental methods | techniques.
Introduction, pH metric
analysis,Conductrometric
analysisChromatographig
techniques.

36 | Paper chromatography (R Gain skill in variou{ Lecture 1001.6 Class Quiz
value); Thin laye| chromatographic End Term
chromatography; Ga| techniques.

Chromatography;

37 Introduction to| Gain skill in variou{ Lecture, 1001.6 Class Quiz
spectroscopic  analysi§ modern analytical| Activity End Term
BeerLambert's law | technigues.

Numerical problems.

38 | Principle of UV visibl{ Gain skill in analyticg Lecture 1001.6 Class Quiz

spectroscopy. techniques using UV End Term
Vis spectroscopy.

39 | Instrumentation of UV Gain skill in analyticg Lecture 1001.6 Class Quiz

visible spectroscopy techniques using U\ End Term
Vis spectroscopy.

40 Principle of IR (vibrationa| Gain skill in analyticd Lecture 1001.6 Class Quiz
spectroscopy. techniques using I End Term

spectroscopy.

41 | Instrumentation of IR Gain skill in analyticg Lecture 1001.6 Class Quiz
spectroscopy techniques using I End Term

spectroscopy.

42 Revision Recall and recap th| Lecture, Class Quiz

lessons learnt during Activity End Term
the semester
I. Course Articulation Matrix: (Mapping of COs with POs)
CORRELATION WITH PROGBAM_COMES
CO PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO
STATEMENT 1 /2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12

CY Understand and apply concepts | 2 3 2 2

1001.1 | various types of fuel technology

CY Understand the synthesis an 2 2 3

1001.2 | applications of polymer and som

advancednaterials

CcY Develop understanding about th 3 3 2

1001.3 | water softening methods.

CcY Understand and apply the concep 2 2

1001.4 | in electrochemistry and corrosio

science in protecting metalli
objects.

CcY Develop concept of phase rule 2 2 2 3

1001.5

CY Understand various moder 3 2 3

1001.6 | analytical techniques.

1-Low Correlation; 2 - Moderate Correlation; 3

- Substantial Correlation
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"7"/)//“,[) By W Environmental Studies | CY 1003 Credits | 300 3

Session: Jul 19 Nov 19 | Ceordinator: Dr. M. Prabhu Inbaraj | Class: B. Tech (I Semester)

A. Introduction: This course is offered to B. Tech. first year studefaisunderstanding the different aspects
of our environment and issues related to Tthe course aims at exposure to various environmental issues
(regional, national and international), relevant souroédnformation about different issues including
environmental systems and functions, environmental problems and solutions, role of public and Govt., etc.
The course aims at generating useful ideas, concepts for meaningful field work in the immediate
envionment and selétudy of books, journals, and magazines on the subject. The course introduces multi
disciplinary approach to the study of various environmental issues. The approach will facilitate participatory
learning about importance of conservationgpervation and protection of the environment and striving
towards a life in perfect harmony with nature.

B. Course Outcomes: At the end of the course, students will be able to

[1002.1]. Develop fundamental skills in understanding ¢éim@ironment,ecologyand ecosysten
for sustainable developmesaving the environment

[1002.2]. Apprehendenvironmentaproblemsand its linkage to health and safetysotiety think
and act with a sense of responsibility, committing to the professional ethics.

[1002.3]. Impart knowledge on the application of the techniques / procedures to pred
gualitatively assess the reduction in the environmental impact for sustai
development.

[1002.4]. Promote the active involvement of oneself and society in desighiagactivities /
processes with which the environment and ecosystem would be preserved, consit
public health and safety.

[1002.5]. Explore theimpacts of various mamade activities from an environmental conte
Students can demonstrate the knowtgs by participating in class debates
presentations on various topics of environmental concern with effec
communication.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES
[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, scierarggineering fundamentads)d

an engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis : Identify, formulateresearch literature, and analyze complex engineering problems
reaching substantiated conclusions using firsiciples of mathematics, natural sciences, and engineering
sciences

[PO.3]. Design/development of solutions : Design solutions for complex engineering problems design
system components or process#sat meet the specified needs with appropriate considerafmrthe
public health and safety, and the cultural, societal, and environmental considerations

[PO.4]. Conduct investigations of complex problems : Use researcibased knowledge and research
methods includingdesign of experiments, analysis and interpretation obdanhd synthesis of the

information to provide valid conclusions



[PO.5]. Modern tool usage : Create, select, and apply appropriate techniques, resources, namgkrn
engineering and IT toolmcluding prediction and modeling to complex engineering activities avith
understanding of the limitations

[PO.6]. The engineer and society : Apply reasoning informed by tlo®ntextual knowledge to assess societal,
health, safety, legal, and cultural issaled the consequent responsibilities relevant to the professional
engineeringractice

[PO.7]. Environment and sustainability : Understand thémpact of the professional engineering solutions in
societal and environmental contextand demonstrate the knowledge of, and need for sustainable
development

[PO.8]. Ethics: Apply ethical principles and conit to professional ethicand responsibilities and norms of the

engineering practices

[PO.9]. Individual and team work : Function effectively as an individual, and mgmber or leader in diverse

teams and in multidisciplinary settings

[PO.10]. Communication : Communicateeffectivelyon complex engineering activities with the engineering

community and with society at large, such as, being able to comprehend and write effective reports and

design documentation, make effective presentations, and give and receive cleatiorsiru

[PO.11]. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to
manage projects and in multidisciplinary environments

[PO.12]. Life-long learning : Recognize the need for, and have the preparation and ability to engage in

independentand lifelong learningn the broadest context of technological change
D. Assessment Plan:
Criteria Description Maximum Marks
Sessional ExamClosedBook) 20
Sessional Exam (ClpsedBook) 20
Internal Assessment In class Quizzes and Assignment
(Summative) Activity feedbacks (Accumulated a 20
Averaged)
End Term Exam
(Summative) End Term ExamGlosedBook) 40
Total 100
A minimum of 75% Attendance is required to be maintained by a stude
Attendance . . S
(Formative) be qualified for taking up the End Semester examination. The allowar

25% includes all types of leaves including medical leaves.

Stucents who misses a class will have to report to the teacher about
absence. A makeup assignment on the topic taught on the day of ab
will be given which has to be submitted within a week from the dat¢
absence. No extensions will be given on thi$ie attendance for thal
particular day of absence will be marked blank, so that the student ig
accounted for absence. These assignments are limited to a maximun
throughout the entire semester.

Make up Assignments
(Formative)

Homework/ Home
Assignment/ Activity
Assignment
(Fomative)

There are situations where a student may have to work in home, espe
before a flipped classroom. Although these works are not graded with m
However, a student is expected to participate and perform th
assignments with full zeal sindeetactivity/ flipped classroom participati
by a student will be assessed and marks will be awarded.




E. SYLLABUS

Environmental Studies & Meaning, multidisciplinary nature of environmental science, applications in engineering
disciplines, environmental ethics, sustainable developnigsdlogy 6 Types and Structure of Ecosystem
Biodiversity & Importance, classification, conservation methd\Natural Resources & Renewable and nen
renewable, Resource consumption, different types of energy, Conventional sources-&dhmentional sources

of energy Environmental Engineering & Environmental Pollution and controlir / Water / Soil / Noise
pollution, Water demand, Water quality standards, basics of water treatment, Conservation of water,
Characteristics of sewage, treatment and disposal, Solid waste managddsatter Management o meaning,

natural disasters especially earthquakes & Mannd@&desters Environmental crisis & legislations & Global
environmental problems, Environmental acts, Laws and Policies, EIA, Case studies of the past related t
environmental issues, Practical activity related to environmental problems and its impacigi@meent.

F. TEXT BOOKS

T1. Rajagopalan, R., Environmental Studies; From Crisis to GuUEglRion, Oxford University Press,
2016.

T2. De, A. K. and De, A. K., Environmental StudiesEdition New Age International Publishers, New Delhi,
2009.

T3. Bharucha, E., Text book of Environmental Studies for undergraduate courdediion, Universities
Press, Hyderabad, 2013.

G. REFERENCE BOOKS

R1. Tyler Miller, Jr. and Scott E. Spoolman., Environmental Scietit&di8on, Brooks/Cole, Cengage
Learning, Belmont, CA, USA, 2010.

R2. Daniel B. Botkin and Edward A. Keller., Environmental Sciekeeth as a Living Planet Bdition, John
Wiley & Sons, INC. 2011.



Lecture Plan:

. . Mode of | Corresponding | Mode of Assessing
Lec No Topics Session Outcome Delivery cO the Outcome
1 Multidisciplinary Nature of Environmental Explain theuniqueness / importance of Environmen
Studies: Scope of environmental studies, | Studies as an interdisciplinary subject Mid Term |
Lo . . Lecture 1002.1
multidisciplinary view, Importance of environmen End Term
studies
2 Components of the Earth:  Spheres of the earthh Recall the importance and role playeddsach spheres i Lecture 1002.1 Mid Term |
Atmosphere, Lithosphere, Hydrosphere, Biosphe| Earth ' End Term
3 Environmental Ethics: systematic and criticg Describethe role of ethics inhaving concern for othe .
) s . ) Mid Term |
study of practices, holistic approach creatures other than human beingsteservation ang Lecture 1002.1 End Term
conservation ofall species
4 Ecology: Structure / function / components of th| In-depth knowledge on the importance of basics Mid Term |
Lecture 1002.1
ecosystem ecology End Term
5 Ecosystem:  Classification, Energy transf¢ Explain ecosystem with structure, flow of energy, fg Mid Term |
. . . Lecture 1002.1
Ecological pyramids chain and food webs End Term
6 Bio-geochemical cycles: Hydrological, Oxygen Explain chemical elements cycle througHifferent Mid Term |
: Lecture 1002.1
Nitrogen ecosystems End Term
7 Bio-geochemical cycles: Carbon, Sulphur| Explain chemical elements cycle througHifferent Mid Term |
Lecture 1002.1
Phosphorous ecosystems End Term
8 Ecological succession: Primary & Secondary Explain the power of nature to reclaim itself without tk Mid Term |
) . Lecture 1002.1
intervention of humans End Term
9 Biodiversity: Importance and classification Explain services provided by biodiversityfferent type Mid Term |
S ) . . . Lecture 1002.2
of biodiversity and Biogeographic zones of India End Term
10 Threats to biodiversity: Species extinction Explain biodiversity loss, biological invasive specieg Mid Term |
. : L o : Lecture 1002.2
Threatened, Invasive species their impact onbiodiversity End Term
11 Conservation of biodiversity: IUCN, Hotspots,| Explain different measureto consewe biodiversity, In Class Quiz
CBD description of National parks, wildlife sanctuaries etc| Lecture 1002.2 Mid Term |
EndTerm
12 Revision for MTE | Revision for preparation fomid-term exam Lecture | NA NA
13 Energy Resources: Conventional and non Recall differentenergy resources including coal, ¢ .
: . - : Mid Term I
conventional nuclear and their environmental impacts on t Lecture 1002.3
. End Term
environmentand on human health
14 Water Resources Explain importance of sources of water, stress on wg Mid Term I
. . ~ Lecture 1002.3
consumption and itds co End Term
15 Forest Resources Explain importance of or e s t resour g Mid Term I
; . Lecture 1002.3
role, deforestation and conservation End Term
16 Land and Mineral Resources Explamkk i nds of mining, 1itd Mid Term I
Lecture 1002.3

End Term




17 Energy Resources: Conservation and Explain the importance of conserving the differg Mid Term I
Lecture 1002.3
Management energy resources End Term
18 Environmental pollution : Air pollution d sources| Recall air pollutionexplaindifferent air pollutants ang Mid Term Il
N . o ; Lecture 1002.3
and classification of air pollutants their impacts on environment and human health End Term
19 Air pollution control:  Source control, equipmen Describe control methods of air pollutants like ES Mid Term Il
) . Lecture 1002.3
control, diffusion Scrubber End Term
20 Water pollution:  Sources of water pollution Describe water pollutants types and classifications Mid Term Il
e T Lecture 1002.3
classification of water pollutants End Term
21 Water pollution: Effects of water pollution, Wate| Explain the negative impact of water pollution on hum Mid Term Il
) . Lecture 1002.3
quality parameters and environment End Term
22 Wastewater treatment process: Primary,| Detailed knowledge on various types / stages involve In Class Quiz
Secondary and Tertiary wastewater treatment Lecture 1002.3 Mid Term Il
End Term
23 Soil pollution: Sources, effects and control of s¢ Explain the Causes, effects and control of soil Polluti Mid Term Il
. Lecture 1002.3
pollution End Term
24 Noise pollution: sources, effects and control ¢ Explain the Causes, effects and controhoisePollution Mid Term I
. ) Lecture 1002.3
noise pollution End Term
25 Municipal Solid -Waste Management: sources,| Explain the Causes, effects and controkolid waste Mid Term Il
7 Lecture 1002.3
characteristics and control measures End Term
26 Hazardous -Waste Management: Land Disposa Explain the safe disposal of hazardous wastes Lecture 1002.3 Mid Term Il
and Integrated Waste Management (3Rs) ' EndTerm
27 Revision for MTE Il Revision for preparation fomid-term exam Mid Term Il
Lecture
End Term
28 Disaster Management: Natural disasters Describe natural disasters and their impact Lecture 1002.4 End Term
29 Disaster Management: Manmade disasters Explainmeasures of mamade disaster management Lecture 1002.4 End Term
30 Global warming / Climate change: Causes| Describeglobal warming, climate changéh its effects Lecture 1002.4 End Term
effects and control measures and control
31 Acid rain: Causes, effects and control measures| Describe the Acid Rain with its effects and control Lecture 1002.4 End Term
32 Ozone depletion: Causes, effects and contrt Explal_n the importance of ozone layer and causes @ Lecture 1002.4 End Term
measures depletion, control measures
33 Environmental Laws/Acts: Air, Water, Forest &| Describe the provision of Water Act, 1974, Air Ac
Wildlife 1981 for prevention and control of water and aj Lecture 1002.4 End Term
pollution, Explain EPA, 1986
34 Environmental Movements: Chipko, Narmadg Descrbe different movement in Indigor consenng
. s . . g Lecture 1002.4 End Term
dam, Silent valley, etc., environment and their soci@conomic importance
35 International Environmental Policies: CBD, RoI(_a oflnternat!onal policies towards curbing the glok Lecture 1002.4 End Term
Montreal, Kyoto environmental issues
36 Environment and Human health Explain the interelationship between humans ai Lecture 1002.4 End Term

environment




37 Environmental impact assessment (EIA): |[Expl ain the stages 1invo In Class Quiz
: R : Lecture 1002.4
Methodology and importance before initiating a project End Term
38 Human Population and the Environment: Explain how population expansion is directly correla
Population growth, variation among natiol to environmental degradation Lecture 1002.5 End Term
Population explosio® Family Welfare Program
39 Case studies of Environmental issues Ana]yse casestudles from different perspective ar Lecture 1002.5 End Term
finding solutions
40 Practical activity related to environmental probler] :25(3323 practical activity / discussion on environme Practical 1002.5 End Term
41 Practical activityelated to environmental problem:s :23(3228 practical activity / discussion on environme Practical 10025 End Term
42 Revision for ETE Revision for preparation for end term exam Lecture NA NA
43 Revision for ETE Revision for preparation foend term exam Lecture NA NA




H.

Course Articulation Matrix: (Mapping of C ~ Os with POs)

CO

CORRELATION WITH PROGRAM OUTCOMES

STATEMENT

PO
3

PO
4

PO
5

PO
6

PO | PO | PO | PO | PO
7 8 9 10 |11

PO
12

[1002.1].

Apply the fundamental
knowledge of environment,
ecology and ecosystem to save
the environment for sustainable
development

[1002.2].

Apprehend environmenta
problems and its linkage to th
health and safety of society; thir
and act with a sense of
responsibility, committing to the
professional ethics.

[1002.3].

Know the application of the
technique / procedures tq
predict / qualitatively assess tt
reduction in the environmenta
impact for sustainably
development.

[1002.4].

Realise the active involvement
oneself and society in designil
the activities / processes wit|
which the environment ang
ecosystem would be preservei
considering public health an
safety.

[1002.5].

Explore the impacts of various
manmade activities from ai
environmental context. Student
can demonstrate the knowledg
by participating in class debat
and presentations on variou
topics of environmental concer|

with effective communication.

1- Low Correlation; 2 - Moderate Correlation; 3

- Substantial Correlation




MANIPAL UNIVERSITY JAIPUR

& Q. \ Faculty of Engineering
5\4& g Department ofChemistry
“%& 4 Course Hangout
% &
% PRgp Engineering Chemistilyaboratoryf CY1030| 1 Credit |002 1

Session: Jl 197 Nov 19 | Coordinator Arunava Agarwala | Class: B.Tech. (I and 1l Sem)

A. Introduction: This course is offered by Dept. of Chemi$tiyall 1st year B.ech.students. The objective of theourse
is to acquaint the students with the basitethods applied in chemical science laboratory relevantrigireering field.
B. Course Objectives: At the end of the course, students will be able to
[1030.1]. Develop skilin quantitative chemical analysis.
[1030.2]. Apply concepbf synthetic chemistry

[1030.3]. Analyse physical property of materials.
C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamentals

and anengineering specialization to tlkelution of complex engineering problems

[PO.2]. Problem analysis : Identify, formulateresearch literature, and analyycomplex engineering problems

reaching substantiated conclusions using first principles of mathematics, natural scieneegjregeting sciences
[PO.3]. Design/development of solutions : Design solutions for complex engineering problems @esign

system components or processéisat meet the specified needs with appropriate ciolesation for the public healdnd

safety, and theultural, societal, and environmental considerations
[PO.4]. Conduct investigations of complex problems : Use reseath+based knowledge and research

methods includingesign of experiments, analysis and interpretation of,datdsynthesis of the informatioto

provide valid conclusions
[PO.5]. Modern tool usage : Create, select, and apply appropriate techniques, resourcegnadérn
engineering and IT toolscluding prediction and modeling to complex engineertiyidies with an understanding

of the limtations
[PO.6]. The engineer and society : Apply reasoning informed by thmntextud knowledge to assess socieltrdalth,

safety, legal, and cultural issaesl the consequent responsibilities relevemthe professional engineeripractice

[PO.7]. Enviro nment and sustainability : Understand thempact of the profesional engineering solutionsscietal

and environmental contextsind demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics: Apply ethical principles and commit tprofessional ethicsand responsibilities and nosmof

theengineering practices
[PO.9]. Individual and team work : Function effectively as an individual, and aeember or leader in diverdeams

and in multidisciplinary settings

[PO.10]. Communication : Communicate effectivelpn complex engineeringctivities with the engineering

community and with society at large, such as, being able to comprehend aaceftective reports and design

documentation, make effective presentations, and give and receivardearctions

[PO.11]. Project management and finance: Demonstrate knowledge andhderstanding of the engineering

and management principles and appl y rtnfa¢cane tomanage praetEsd
in multidisciplinary ensonments

[PO.12]. Life-long learning : Recognize the need for, and have the pragian and ability to engage in

independent andife-long learningn the broadest context of technological change

1



D. Assessment Plan:

Criteria Description Maximum Marks
Class wise assessment (Viva; Practi 60
Internal Assessment performance)
(Summative)
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student {
(Formative) gualified for taking up the End Semester examination. The allowance ol
includes all types of leaves including medical leaves.
Homework/ Home Assignment/ | A student is expected to participate and perform all the experiments with full
Activity Assignment
(Formative)
E. Syllabus

Alkalimetric titration; Redox titration; Estimation of total hardness of water; pK value of an acid WyeaiHk titration;
Conductometric acid bastitrations; pH Metric acid base titrations; Synthesis of a resin; Determination of coefficien
viscosity of liquid; Determination cloud and pour point of a given sample of lubricating oil using cloud and pour
apparatus; Determine the water equigat of bomb calorimeter using benzoic acid as fuel.

F. Text Books

T1.Jain P.C. and Jain M., Engineering Chemistry, Dhanpat Rai and Sons, Delhi, Revised, 15th Edn. 2006.

T2. Kuriacosé.C., Raja R. J., Chemistry in Engineering and Technology, Vol. I/l TMH 1988
G. Reference Books

R1. None



H. Lecture Plan:

Lec Topics Session Outcome Mode of | Corresponding | Mode of Assessing

No Delivery (6{0) the Outcome

1. Determination of trength of Develop  skill il Activity 1030.1 Class Quiz
given unknown ferroug quantitative chemica End Term
ammonium sulphate solutioll analysis.
by titrating against standarg
K:CrO; using diphenylaming
as an internal indicator

2. Determnation of strength of Develop  skill il Activity 1030.1 Class Quiz
given unknown  ferroug quantitative chemica Mid Term |
ammonium sulphate solutionl analysis.
by titrating against standar
K:CrO; using potassiun
ferricyanide as an externe
indicator.

3. Determination of the total| Develop  skill i Activity 1030.1 Class Quiz
permanent and temporary quantitative chemica End Term
hardness of given wateg analysis.
sample by complexometri
titration using EDTA solution

4. Determination ofthe strength| Develop  skill il Activity 1030.1 Home Assignment
of sodium carbonate an( quantitative chemica End Term
sodium hydroxide in give| analysis.
alkali mix. (water sample
hydrochloric acid is used as
intermediate solution, methy]
orange and phenolphthaleil
used as indicators

5. Determination ofthe strength| Develop  skill i Activity 1030.1 Class Quiz
of  ferrous  Ammonium quantitative chemica End Term
Sulphate by titrating againg analysis.

KMnQ solution

6. Preparation of  urea|Apply concept of Activity 1030.2 Class Quiz

formaldehyderesin synthetic chemistry Mid Term |
End Term

7. Determination ofstrength of| Analyse physicg Activity 1030.1 Class Quiz
given HCI solution using | property of materials Mid Term 1
standard NaOH solution b End term
performing a  pHmetric
titration.

8. Determination ofstrength of| Analyse physicg Activity 1030.1 Class Quiz
given HCI solution using | property of materials Mid Term 1
standard NaOH solution b EndTerm
performing a conductometric
titration.

9. Determination ofstrength of| Analyse physicg Activity 1030.1 Class Quiz
given CHCOOH solution usin| property of materials Mid Term 1
a standard NaOH solution & End Term

performing a
titration.

pHmetric




10. Determination of pKa and| Analyse physicg Activity 1001.3 Class Quiz
pKaz of phosphoric acid. property of materials Mid Term |
End Term
11. Titration of a mixture of| Analyse physicg Activity 1001.3 Class Quiz
strong acid HCI and weak aq property of materials End Term
CHCOOH and determine th
Determination of unknown
strength of HCI and GEOOH
pH-metrically
12. the equivalent conductance ¢ Analyse physicg Activity 1001.3 Class Quiz
given an electrolyte property of materials Mid Term |
End Term
13. Determination ofthe viscosity| Analyse physicg Activity 1001.3 Class Quiz
of a given lubricating oil a property of materials Mid Term |
various temperatures usin End Term
Redwood Viscometer No. 1 (
No. 2./ Determination of
cloud and pour point of &
given sample of lubricating g
using cloud and pour poin
apparatus
14. Demonstration of working o| Analyse physicg Activity 1001.3 Class Quiz
bomb calorimeter. property of materials Mid Term |
End Term

Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES

CcoO STATEMENT P|P |P |P |P |P|P |P |P |PO|PO |PO12

0|00 |0 |0 |0 |O|O0O|O |10 11

1 |2 |3 |4 |5 |6 |7 |8 |9
CY 2 3 2 2
1030
A
CcY 2 2 3
1030
2
CY 2 3 3 2
1030
3

1- Low Correlation; 2 - Moderate Correlation; 3

- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR
School ofElectrical Electronics & Communicati@mgineering

Department ofElectronics & CommunicatioBngineering
Course Handout

Basic Electronics| EC 1008 Credits |21 0 3

Session: July 18 Nov 19 | Faculty: Vishal Das | Class: Core Subject

Introduction:

The growth of mobile telephony, broadband and wireless internet has led to the growth of career
opportunities in the field of communication engineering. This course is a basic overview of electronic
components and their common uses. It covers the chasticeeand applications of analog and digital circuit
components. Emphasis is placed on analysis, selection and applications. The coverage is not as deep as an
electronics course aimed at electrical engineers. There are a number of physical applicatoss ated

in this course that serve to motivate a wider audience. The course is ideal for someone who wants to gain a
basic understanding of electrical circuits, hobbyists, or for someone who is considering electrical engineering
as a career.

Review of plysics, introduction to semiconductor devices: diodes and transistors. Equivalent circuits and
models of semiconductor devices. DC biasing circuits for transistors. Analysis and design of transistor
amplifiers. Operational amplifier systems. Number SystéBoolean Algebra, Specification and
implementation of combinational and sequential systems. Introduction to basic electronic communication
systems.

Course OutcomesAt the end of the course, students will be able to:
[EC1001.1]. Apply principles of phygs to describe and analyse the working of semiconductor devices
and integrated circuiand hence develop employability skills.
[EC1001.2]. Analyse different biasing configurations of Bipolar Junction Transistor
[EC1001.3]. Analyse Inverting or Noinverting amplifier structures comprising of Operational
Amplifier and to promote development of skills towards core employability
[EC1001.4]. Demonstrate inteconversion on different number systems
[EC1001.5]. Demonstrate minimization of Boolean expressions
[EC1001.6].Identify different elements of communication

PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1] Engineering knowledge Demonstrate andapply knowledgeof Mathematics, Science, and

Engineering to @ssical and recent problems of electronic design & communication system.

[PO.2] Problem analysis Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics soencals,
and engineering sciences.

[PO.3] Design/development of solutionsDesigna component, system, or process to meet desired needs
within realistic constraints such as economic, environmental, social, political, ethical, health and
safety, manufacturabilityand sustainability.

[PO.4] Conduct investigations of complex problemsUse researchased knowledge and research

methods includinglesign of experiments, analysis and interpretation of dathsynthesis of the

information to provide valid conclusions
[PO.5] Modern tool usage Create, select, and apply appropriate techniques, resourcemoaiedn

engineering and IT tooiacluding prediction and modeling to complex engineering activities with

an understanding of the limitations



[PO.6] The engineer and societyApply reasomg informed by thecontextual knowledge to assess

societal, health, safety, legal, and cultural isguekthe consequent responsibilities relevant to the

professional engineering practice

[PO.7] Environment and sustainability: Understand thenpact of the profegonal engineering solutions

in societal and environmental contedad demonstrate the knowledge of, and need for sustainable
development

[PO.8] Ethics: Apply ethical principles and commit wrofessional ethicand responsibilities and norms
of the engineeringractices
[PO.9] Individual and team work: Function effectively as an individual, and asiamber or leader in

diverse teamsand in multidisciplinary settings

[PO.10] Communication: Communicate effectivelgn complex engineering activities with the engineering

community and with society at large, such as, being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear instructions
[PO.11] Project management and financeDemonstrate knowledge and @mstanding of the engineering
and management principles and apply these to
to manage projects and in multidisciplinary environments
[PO.12] Life-long learning: Recognize the need for, and have the preparation and ability to engage in

independent anlife-long learningn the broadest context of technological change

D. Assessment Plan:

Criteria Description Maximum Marks
SessionaExam | 20
Internal Assessment Sessional Exam |l 20
(Summative) In class Quizzes and Assignment 20

Activity feedbacks (Accumulated
and Averaged)

End Term Exam End Term Exam 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained I
(Formative) student to be qualified for taking up the End Semester examinatior
allowance of 25% includes all types of leaves including medical le
Make up Assignments Students who mées a class will have to report to the teacher abol
(Formative) absence. A makeup assignment on the topic taught on the day of a

will be given which has to be submitted within a week from the da|
absence. No extensions will be given on this. The atteredéor that
particular day of absence will be marked blank, so that the student
accounted for absence. These assignments are limited to a maxin
5 throughout the entire semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in I
Activity Assignment especially before a flipped classroom. Although these works ar
(Formative) graded with marks. However, a student is expected to participat
perform these assignments with full zeal since the iagtiflipped
classroom participation by a student will be assessed and marks
awarded.

E. SYLLABUS
PN Junction: Formation of depletion region, Effect of forward and reverse bias on depletion region, |
characteristics and equivalent circuits afatland practical diode, Diode equation. Application of Diode:



Series and parallel combination of diodes circuits, Half Wave and Full Wave rectifiers, capacitor filter,
clipper, clamper circuits, Zener Diode;VI Characteristics, Zener Regulators. BJT: §anction,
schematic diagram and characteristic of CE, CB Configuration, CC configuration w.r.t. CE, Relation
bet ween U and b -poirt doaddirej fiset las, sdifiasaGpeératianal Angplifier: Ideal
characteristics of an Op. Amp., Intieg and Norinverting, amplifiers, Linear Circuit applications as
voltage follower, integrator, differentiator, summing amplifier, subtractor. Digital Electronics: Number
systems, Boolean al gebra, De Mor gan ®@sn Kinlagforr e m,
minimization of Boolean expressions, Implementation of Boolean expressions with logic gates,
Introduction to combinational & sequential circuits. Communication Systems: Elements of
communication systems, Analog modulation scheme.

TEXT BOOKS
1. R.L.Boylestad, L. Nashelsky, Electronic Devices and Circuit Theory, (10e), Pearson, 2009.
2. S. Salivahanan, S. Arivazhagan, Digital circuits and Design, (5e), Oxford University Press,
2018.
3. G. Kennedy, B. Davis, S R M Prasanna, Electronic Communicsygtems, (6e), Mcgraw

Hill, 2017.

4. V. K. Mehta, Rohit Mehta, Principles of Electronics, (10e), S. Chand Publication, 2006.
5. B. L. Thereja, Basic Electronics: Solid stateg), S. Chand Publication, 2005.

H. Lecture Plan:
LEC TOPICS Session Outcome | Mode of | Corresponding Mode of
NO. Delivery CcoO Assessing the
Outcome
1 | Overview of Recall concept o EC101.1 (CO 1) | NA
Semiconductors Semiconductors
2 | Introduction to Understanding of Lecture | EC1001.1 (CO 1) | In Class Quiz
Extrinsic Doping
Semiconductors
3 | Introduction to PN Understanding of Lecture | EC1001.1 (CO 1) | In Class Quiz
junction diode, switches
Formation of
depletion region
4 | Forward and reverse | Understanding of Lecture | EC1001.1(CO 1) | In Class Quiz
bias, IV switch operation and Mid Term |
Characteristics their characteristics
5, 6 | Equivalent circuits of | Model of the diode for | Lecture | EC101.1 (CO 1) | In Class Quiz
ideal and practical circuits
diode
7 | Diode equation Introduction to the drift| Lecture | EC1M1.1 (CO1) | In Class Quiz
and diffusion in diode Mid Term |
equation. End Term
8-10 | Application to Use of switches to get| Lecture | EC1M1.1 (CO 1) | In Class Quiz
Diodes: Series and | different function in Mid Term |
Parallel combination | electrical circuits End Term
of diode circuits
11 | Half and Full wave | Introduction to Lecture | EC101.1 (CO 1) | In Class Quiz
rectifiers pulsating D.C Mid Term |
End Term
12 | Capacitor Filter Introduction to Filters | Lecture | EC1M1.1 (CO 1)
13- | Clipper circuits Understanding of wave Lecture | EC1M1.1 (CO 1) | In Class Quiz
14 shaping circuits Mid Term |
End Term
15 | Clamper circuits Understanding of wave Lecture | EC1M1.1 (CO 1) | In Class Quiz
shaping circuits Mid Term |
End Term




16 | Zener diode and its | | Understanding of Lecture | EC101.1 (CO 1) | In Class Quiz
V characteristics voltageregulating

device.

17- | Zener regulators Understanding of Lecture | EC101.1 (CO 1) | In Class Quiz

18 voltage regulating Mid Term |

circuits End Term

19 | Tutorial

20 | Introduction to BJT | Understanding of threg Lecture | EC1M1.2 (CO 2) | In Class Quiz

terminal devices

21 | Operation of BJT Understanding of Lecture | EC101.2 (CO 2) | In Class Quiz

minority carrier
movement

22 | Transistor Characteristics of BJT| Lecture | EC1M1.2 (CO 2) | In Class Quiz
configuration: under various config. Mid Term I
symbolic End Term
representation and Cl|
Characteristics.

23 | Transistor Characteristics of BJ] Lecture | EC1(M01.2 (CO 2) | InClass Quiz
configuration: under various config. Mid Term I
symbolic End Term
repreentation and CE
Characteristics

24 | CC configuration Characteristics of BJT| Lecture | EC1®01.2 (CO 2) | In Class Quiz
w.r.t. CE, Relation | under various config. Mid Term I
bet ween U End Term

25 | Transistor Biasing, Q| Effect of load on the | Lecture | EC1M1.2 (CO 2) | In Class Quiz
point, Load line characteristics Mid Term I

End Term
26 | Fixed biasing Effect of load on the | Lecture | EC1M1.2 (CO 2) | In Class Quiz
characteristics Mid Term I
End Term
27 | Seltbiasing Effect of load on the | Lecture | EC1M1.2 (CO 2) | In Class Quiz
characteristics Mid Term I
End Term

28 | Introduction to Understanding the Lecture | EC101.3 (CO 3) | InClass Quiz
Operational OPAMP characteristics
Amplifier, Op. Amp | and its difference from
Characteristics. BJT as an amplifier.

29 | Inverting amplifier Application of OPAMP| Lecture | EC101.3 (CO 3) | In Class Quiz

Mid Term Il
End Term

30 | NON-Inverting Application of OPAMP| Lecture | EC1101.3 (CO 3) | In ClasQuiz
amplifier, Linear Mid Term I
applications of Op. End Term
Amp as voltage
follower

31 | Summing amplifier, | Application of OPAMP| Lecture | EC1M1.3 (CO 3) | In Class Quiz
Subtractor Mid Term I

End Term
32 | Integrator, Application of OPAMP| Lecture | EC111.3 (CO 3) | In Class Quiz
Differentiator Mid Term I
End Term
33 | Tutorial
34 | Digital Electronics: | Mathematical Lecture | EC1M1.4 (CO 4) | In Class Quiz

Number system

understanding of
Number System




35 | Boolean algebra, Understanding the Lecture | EC11.5 (CO 5) | InClass Quiz
De Mor gan 6 s Algebrain Digital End Term
Electronics
36 | Logic gates, Truth | Basic entities of Digital Lecture | EC1M1.5 (CO 5) | In Class Quiz
table. Electronics End Term
37 | Implementation of Use of Logic Gates t( Lecture | EC1®M1.5 (CO 5) | In Class Quiz
Boolean expression | implement any Logic ir End Term
with logic gates Digital
38 | SOP, POS forms Understanding of Lecture | EC101.5 (CO 5) | In Class Quiz
various forms to End Term
represent a Logic
39 | K-Map for A systematic way to | Lecture | EC11.5 (CO 5) | In Class Quiz
minimization of minimize the given End Term
Boolean expressions| logic
40 | SR Flip Flop Understanding of Basi{ Lecture | EC1@1.5 (CO 5) | In Class Quiz
Sequential Circuits End Term
41 | Introduction to Basic concept of Lecture | EC1001.6 (CO 6) | In Class Quiz
communication Communication End Term

system
& Analog Modulation
Scheme

42

Tutorial




Course Articulation Matrix: (Mapping of COs with POSs)

CORRELATION WITH PROGRAM OUTCOMES

CO PO | PO | PO |PO |PO | PO |PO |PO |PO |PO |PO |PO
STATEMENT 1 2 3 4 5 6 7 8 9 10 11 12

[EC1101.1]| Apply principles of physics to describe a| 3 2 3 1 1 1
analyse the working of semiconductor devi
and integrated circuits

[EC1101.2] | Analyse different biasing configurations | 3 2 1 2 1 1
bipolar junction transistor

[EC1101.3]| Analyse inverting or noinverting amplifier| 3 3 3 2 2 1
structures comprising of operational amplifiers

[EC1101.4] | Demonstrate interconversion on different num| 3 2 3 2 2 1 1
systems

[EC1101.5] | Demonstrate  minimization of  Booleg 3 3 1 2 2 1
expressions

[EC1101.6]| Identify different elements of communication | 3 2 2 2 1 2
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MANIPAL UNIVERSITY JAIPUR
School ofElectrical, Electronicand Communication

Department ofElectricalEngineering
Course Handout

Basic Electricalechnology | EE 11014 Credits |21 0 3

Session: July. 1B Dec. 19 | Faculty: Dr. Manish Kumar Thukral | Class: First Year (All Branches)

Introduction:

This course is offered by Dept. of Electrical Engineering as a basic fundamental tsulyjguzrt

essential knowledge and information of Electrical Technology and their applications. The learning objective
cover the following aspects:

a)
b)
c)
d)
e)

To developcircuit designing skills througdeneral insight of circuit laws and theorems
To analysehe magnetic & electric circuit and calculate different parameters

To develop and analyse the single and three phase circuits.

To understand the concepts of basic constiioat& operation of transformer.

To understand the fundamentals of DC & Induction mrstandmeasuring Instruments.

Course Outcomes: At the end of the course, students will be able to

[1101.1].
[1101.2].
[1101.3].
[1101.4].
[1101.5].

Recall basic circuit laws and apply theorems to analyse different types of DC circuits.
Understandand applyhe basic concepts of electromagnetism.

Identfy and evaluate different configurations of single phase & three phase ac circuits.
Understandand applythe construction and opetang principle of transformer.

lllustrate the basic operating principles@€ machines &nductionmotors and
fundamentaimeasuring Instruments

Program Outcomes and Program Specific Outcomes

Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamemtdlan

engineering specialization to the solution of complex engineering problems

[PO.2] Problem analysis : Identify, formulate research literature, and analy complex engineering problemsaching

[PO.3]

[PO.4]

[PO.5]

[PO.6]

[PO.7]

[PO.8]

[PO.9]

substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

Design/development of solutions : Design solutions for complex engineering problems amesignsystem

components or processethat meet the specified needs with appropriate cdesation for the public healtland

safety, and the cultural, societal, and environmental considerations

Conduct inves tigations of complex problems

: Use reseach-based knowledge and researmtiethods including

design of experiments, analysis and interpretation of ,datal synthesis of the information tgrovide valid

conclusions

Modern tool usage : Create, select, and appappropriate techniques, resources, anddernengineering and IT
tools including prediction and modeling to complex engineertiyiéies with an understandingf the limitations

The engineer and society : Apply reasoning informed by theontextud knowledge to assess societakalth,

safety, legal, and cultural issaesl the consequent responsibilities relevimthe professional engineeriqgactice

Environment and sustainability : Understand thémpact of the profesional engineering solutionssndetal and

environmental contextsand demonstrate the knowledge of, and need for sustainable development

Ethics: Apply ethical principles and commit ppofessional ethicand responsibilities and noswf theengineering

practices

Individual and team work : Function effectively as an individual, and@&wmber or leader in diversteams and

in multidisciplinary settings



[PO.10]Communication :Communicate effectivelyn complex engineeringctivities with the engineerirgpmmunity and

with society at large, suchs, being able to comprehend and tereffective reports and desigiocumentation,
make effective presentations, and give and receive clear instructions

[PO.11]Project management and finance: Demonstrate knowledge andnderstanding of the engineerirgnd
managemet principles and apply t hese rinateamnte hasnageprojects
and in multidisciplinary environments

[PO.12]Life-long learning : Recognize the need for, and have the pragian and ability to engage independent antife-
long learningn the broadest context of technological change

D. Assessment Rubrics:
Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 20
Internal Assessment Sessional Exam Il (Closed Book) 20
(Summative) In class Quizzes anmssignments , 20
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) gualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Make up Assignments Students who misses a class will have to report to the teacher about the abg
(Formative) A makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions w
given on his. The attendance for that particular day of absence will be ma
blank, so that the student is not accounted for absence. These assignmer
limited to a maximum of 5 throughout the entire semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, especially b
Activity Assignment a flipped classroom. Although these works are not graded with marks. Howe
(Formative) student is expected to participate and perform these assignments with full zeal
the activity/ flipped classroom participation by a student will be assessed and
will be awarded.




E. Syllabus

DC circuits, Independent sources, Resistance, Network reduction techniques, Mesh and Node voltage :
Superposition, Thevenin's aMbximum power transfer theorems, Transient behaviour of inductarteapacitance,
Self and Mutual inductances, Coupled coils, Dot rule, Average and RMS values of sinusoidal waves, Series anc
AC circuits, Phasor AnalysisPower factor improvemeénSeries and Parallel resonance, Three phase star and
connected loads, Measurement of power in three phase circuits, Electrical power system, Emf Equation, Con:
& Types of Transformers, DC motors, BLDC, Induction mot&gchronous motor§tepper motors, Fundamental.
of Electrical Measuring Instruments

F. TEXT BOOKS

1. Nagasarkar & Sukhija, Basic Electrical Engineering, Oxford University Press, 2006
2. S.K. Sahdev, Fundamentals of Electrical Engineering & Electronics, Dhanpat Rai & Co, 2010.
3. D. C. Kulshesh#) Basic Electrical Engineering, McGraw Hill Education India, 2011.

G. REFERENCE BOOKS

1. S. N. Singh, Basic Electrical Engineering, PHI, 2011.
2. D. PKothari. & 1.J Nagarath, Basic Electrical Technology, TMH 2004.



H.

Lecture Plan:

Lec Topics Session Outcomes Mode of | Corresponding | Mode of
No Delivery | CO Assessing the
Outcome
To acquaint studenty Lecture NA
with the outcome basec
. education (OBE) an
L1 Introduction to  the Course outéome)(CO)
Course and program outcome
(PO) assessmen
process
Basic circuit elementg Recall the basic elemen| Lecture [1101.1] Class Quiz
L2 Source Transformation | of a DC network
Identify different serieg Lecture [1101.1] Home
Series & parallel resistivy and parallel network Assignment
L3 circuits, Review o| configurations and thei Class Quiz
YANDKKZ2 T T Qal equivalent resistanc
calculation
Explain the need of stal Lecture [1101.1] Home
L4L5 | StarDelta transformation| delta transformation ang Assignment
their applications Class Quiz
Numerical problems Tutorial [1101.1] Mid Term Exam
T LicLS based on L45
Recall KVL and KCL an Lecture [1101.1] Mid Term Exam
- . apply them to find
L6¢ DC Circuit Analysts , solution of different do
L7 Mesh & Node analysis | nayork problems using
methods Mesh & Nodeanalysis
methods
Numerical problems Tutorial [1101.1] Mid Term Exam
T2T3 | L6cLy based on L&.7
DC Network Theorems: | Analyze and  solve Lecture [1101.1] Home
LS Superposition, Thevenin| different dc  network Assignment
L11 | Norton, Maximum Power Problems — using a Class Quiz
Transfer mentioned theorers Mid Term Exam
Numerical problems Tutorial [1101.1] Mid Term Exam
T4T5 | Lelll based on L8.11
Capacitor, Series & Recall series and parall Lecture [1101.2 Class Quiz
Parallel connections, connection of capacitor
L12 Charging & Discharging,| and energy stored
Energy stored
Inductor, Series & Recallseries and parallg Lecture [1101.3 Class Quiz
parallel connections, connection of inductors
L13 | Growth & Decay of and energy stored
current in inductive
circuit, Energy Stored
Numerical roblemg Tutorial 1101. Class Quiz
T6 L12cLis based on Ll-z_fs [ 3
Magnetic circuits, Recall the concept o Lecture [1101.3 Class Quiz
L14; | Terminologies, Analysis | magnetic —circuits an
L15 | of series and parallel | their configurations
circuits
Review of Recal |l t he |Lecture [1101.3 Class Quiz
L16 Electromagnetism, Lenzds | aw,

Electromagnetic

LYRdzOUGA2Y X

and review the concept

of Electromagnetism




g NA3IKIQ
Law

KIy

Induced emfin a Describe the concept o] Lecture [1101.3 Class Quiz
L1% | conductor & coil, Mutual | emf induced in coil, do
L18 | Inductance, Coupling |rule and Coupling
Coefficient and dot rule | Coefficient
Numerical problemg Tutorial Class Quiz
TrT8 | L14L18 based on L14.18
Single phase circuits: Describe the concept of Lecture [1101.3 Class Quiz
L1g | Generation, Emf induced generation of ac voltage
Average Va|ue, RMS andwaveform anaIySIS
L20
value, Peak factor, Form
factor
Describe thephasor Lecture [1101.3] Mid Term Exam
Phasors, Analysis of puj operations and
L21¢ | R, L, C, Series RL, RC | calculation of different
L24 RLC circuits, Impedanc| quantities pertaining to
Power, Power factor differentcombinations
of series ac circuits
Analyze and calculate | Lecture [1101.3] Mid Term Exam
L25 | Analysis of Parallel RL, | different quantities
L26 and RLC circuits pertaining to parallel ac
circuits
T Numericalproblems Tutorial [1101.3] Mid Term Exam
T10 L19¢L26 based on L1926
Series & Parallel Recall and examine the Lecture [1101.3] Class Quiz
L27¢ | Resonance, Resonant | series and parallel
L28 frequency, Vo|tage & resonance phenomenor
Current magnification
Numerical problems Tutorial 1101.3 Class Quiz
Til L2x 128 based on Lpz-7_28 [ !
Three phase ac circuit{ Identify and analysq Lecture [1101.3] Class Quiz
Advantages, Types ( differenttypes of Three
tgg connections, Voltage ¢ phase ac circuits
Currents, Line & Phas
values
Analysis of balanced | Analyze three phase| Lecture [1101.3] Mid Term Exam
L3L: | wire & 4 wire star ang balanced star and delt
L32 delta connected systemg connected systems
Phasor diagrams
Measurement of threg Examine two wattmeter| Lecture [1101.3] Mid Term Exam
L33 phase power by twd method forthree phase
wattmeter method power Measurement
T12 Numerical problems Tutorial [1101.3] Class Quiz
T13 | L29%L33 based on L2933
Single phase transforme Ssggliﬁgdpﬁrgiilglseeof Lecture [1101.4 Class Quiz
L34 Introducthn, type_s, Single phase
C(_)ns_tructlon, Ope_ratlng transformerand their
principle, Emf equation types
Id .| Compare the ideal an¢ Lecture [1101.4 Mid Term Exam
eal & practical .
L35¢ | transformer, Losses nal practical transfprmer
- ’ and analyse differer
L36 Eff|C|ency, Voltage performance
regulation parameters
T14 | L34cL36 Numerical problems Tutorial [1101.4 Class Quiz

based on L3436




. , Describethe operating | Lecture [1101.5 Class Quiz
L37- Introduction of s!ngle ang principle of single and
L38 three phase inductior three phase induction
motors
motors
: Describethe Lecture 1101. Class Quiz
L39 DC . Machine construction and [ ! 0
L40 Introducthn, operatingprinciple of
Construction, Types DC machine
Describe the | Lecture [1101.9 Class Quiz
L41 Fundamentals o] construction and
L42_ Electrical Measuring operating principle o
Instruments different Measuring

Instruments




Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES

CcO PO |PO |PO |PO |PO |PO |PO |PO |PO |PO10lPO11 PO12
STATEMENT 1 2 3 4 5 6 7 8 9
EE Develop circuit designing
1101.1 | skills  through general 3 5 5
insight of circuit lawsand
theorems
EE Understand the basif
1101.2 | concepts off 2 1 2
electromagnetism
EE Identify and evaluate
1101.3 | different configurations of
. 1 2 3
single phase & three phag
ac circuits.
EE Understand the
1101.4 | construction and
operating principle of] 2 2 1 1 1 2
transformer and evaluate
efficiency.
EE lllustrate the basic
1101.5 | operating principlesof DC
& Induction motors and 1 1
fundamental measuring
Instruments
1- Low Correlation; 2 - Moderate Correlation; 3 - Substantial Correlation




MANIPAL UNIVERSITY JAIPUR
School of Humanities and Social Sciences

&, Q %, DEPARTMENT OF LANGUAGES
Y N Course Handout
2 §
z&g& ﬁ_gi Communication Skills in English | LN 1J@.Credits | 200 2
W O &
“s”/k:rn WY SessionJulyl9Nov 19 | FacultyDr Arun Kumar Poonia| Class:-Bech | Semester
A. Introduction: This course is offered by the Department of Languages as a common course
students of B. Tech in Semestédt. The course offers an idepth knowledge of language as a
important branch of English language studies. It covers basic concepts sudie asf r
communication, vocabulary, comprehension, composition, and presentation skills. It also focu
the enhancement of critical thinking, reasoning abilities, active listening, proper and appro
writing skills in various practical situations.
B. Course Outcomes: At the end of the course, students will be able to
[LN1001.1] Apply the fundamental principled effective communication in day to day life as well as i
the professional world.
[LN1001.2] Develop critical and creative thinking abilities for communicative competence
[LN1001.3] Organize and express ideas clearly in speech
[LN1001.4] Develop ideas with precision and coherence in writing
[LN1001.5] Utilize analytical communicative skills for fgective presentations during employmen
opportunities and later on working in a team.
C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES
[PO.1] Engineering knowledge Demonstrate andpply knowledgeof Mathematics, Science, anc
Engineering to classical and recent problems of electronic design & communication system.
[PO.2] Problem analysisldentify, formulate, research literature, and analyze complex engineering proble
reaching substantiated conclusionsing first principles of mathematics, natural sciences, and engineer
sciences.
[PO.3] Design/development of solutionsDesigna component, system, or process to meet desired nee

within realistic constraints such as economic, environmental, social, pglitithical, health and safety,
manufacturability, and sustainability.

[PO.4] Conduct investigations of complex problemsUse researcbased knowledge and researc
methods includingdesign of experiments, analysis and interpretation of, datd synthesis of the

information to provide valid conclusions
[PO.5] Modern tool usage Create, select, and apply appropriate techniques, resourcesoded

engineering and IT toolsmcluding prediction and modeling to complex engineering activities with

understanding of the lifiations

[PO.6] The engineer and societyApply reasoning informed by theontextual knowledge to asses

societal, health, safety, legal, and cultural issaled the consequent responsibilities relevant to t

professional engineering practice



[PO.7] Environment and sustainability: Understand thémpact of the professional engineering

solutions in societal and environmental contexsd demonstrate the knowledge of, and need

sustainable development

[PO.8] Ethics: Apply ethical principles and commit tprofessional ethand responsibilities and

norms of the engineering practices
[PO.9] Individual and team work: Function effectively as an individual, and am@mber or leader in

diverse teamsand in multidisciplinary settings

[PO.10] Communication: Communicate effectivelyon complex engineering activities with the

engineering community and with society at large, such as, being able to comprehend and write e
reports and design documentation, make effective presentations, and give and receive clear instrt
[PO.11] Project managenent and finance: Demonstrate knowledge and understanding of t
engineering and management principles and a
team, to manage projects and in multidisciplinary environments
[PO.12] Life-long learning: Recogrze the need for, and have the preparation and ability to engac

independent anlife-long learningn the broadest context of technological change.

D. Assessment Plan:
Criteria Description Maximum Marks
Sessional Exam(IClosedBook) 20
Internal Assessment Sessional Exam Il (Closdgbok) 20
(Summative) .
CWS (In class Assignments & 3 10+10=20
Quizzes Best2 Assignments &
Quizzes will be counted)
End Term Exam EndTerm Exam (Close&o0k) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stud
. be qualified for taking up the End Semester examination. The allowar
(Formative) . . : )
25% includes all types of leaves including medical leaves.
Make up Assignments Students who miss a class will have to report to the teacher about the a
(Formative) A makeup assignment on the topic taught on the day of absence will bg
which has to be submitted within a week from the date of absenc
extensions will be given on thi The attendance for that particular day
absence will be marked blank, so that the student is not account
absence. These assignments are limited to a maximum of 5 through
entire semester.
Homework/ Home Assignment There are situations where a student may have to work at home, esf
Activity Assignment before a flipped classroom. Although these works are not graded with 1
(Formative) However, a student is expected to participate and perform these assig
with full zeal sincethe activity/ flipped classroom participation by a stud
will be assessed and marks will be awarded.




E.

SYLLABUS

Communication: Definition, process, features, types, modes, and bari&SRW Skills- Listening:

Listening to groups and individualactive listening, response, and feedback; comprehending conversa
and lecturesReading: Analysis of passages; skimming and scanning; contextual meaning; adva
vocabulary;Writing : Paragraph writing; Writing Creative and Critical responses; Formatdeteails;

Résumés; Statement of PurpoSpeaking: Presentation, Discussion, and Debate on current affa
scientific enquiry, philosophical attributions, literary sensibilities, spoiitical awareness, and cultural
sensitivity; Telephonic EtiquettedRRole Play; Team Work; Time Management; Grooming; Exploril
multiple perspectivescritical reasoning, constructive feedback, persuasive arguments, and effe

interpersonal communication.

F.

1) MeenakshiRaman and S. Sharma, Technical Communication: Principles and Practice, (2/e), C

REFERENCES:

University Press, 2013.

2) N. Krishnaswamy, Modern English: A Book of Grammar Usage and Composition, Macrmlia,

2018.
3) Sanjay Kumar and Pushplata, Communica8ills, Oxford University Press, 2016.
4) Sunita Mishra and C. Muralikrishna, Communication Skills for Engineers, Pearson, 2014.

G. Lecture Plan:

DAY TOPICS Programme Mode of Correspo Mode of
objective Delivery nding CO | Assessing the
Outcome
Day 1 | Introduction about the coury Review Lecture, PPT,| 1001.1 Quizzes, |
handout/ Examination communication  Discussion Sessional,
scheme/Internal Assessmel as a proces End Term
and Communication skills. | with  greater Examination
awareness
Day 2 & | Definition, process, featureg Display Lecture, PPT,| 1001.1, Quizzes, |
3 types, modes, and barriers | enhanced Discussion 1001.2 Sessional,
competence ir End Term
oral Examination
communication
Day 4 & | LSRW Skills Listening: Display Lecture, PPT,| 1001.1, Quizzes, |
5 Listening to groups and enhanced Discussion 1001.2 Sessional,
individuals active listening, | competence if End Term
response, and feedback oral and written Examination
communication
Day 6 | Comprehending Use Lecture, PPT,| 1001.1, Quizzes, |
conversations and lectures | appropriateco Discussion 1001.2 Sessional,
mmunication End Term
skillsin Examination
specific




contexts  ang
for specific
purposes
Day 7& | Reading: Analysis of Use Lecture, PPT,| 1001.1, Quizzes, I
8 passages; skimming and | appropriateco Discussion 1001.2 Sessional,
scanning; contextual mmunication End Term
meaning skills in Examination
specific
contexts  ang
for specific
purposes
Day 9 | Advanced vocabulary Demonstrate Lecture, PPT,| 1001.2, Quizzes, I
meaningful Discussion 1001.3, Sessional,
group 10014 | ndrem
communication Examination
exchanges
Day 10 | Writing : Paragraph writing;| Develop Lecture, PPT,| 1001.1, Quizzes, I
Writing Creative and Critica) critical and| Discussion Sessional,
: 1001.2,
responses creative End Term
thinking 1001.4 | Examination
abilities for
communicative
competence
Day 11 | Formal letters; Emails Develop Lecture, PPT,| 1001.1, Quizzes, I
& 12 cntlcgl and| Discussion 1001.2, Sessional,
creative End Term
thinking 1001.4 | Examination
abilities for
communicative
competence
Day 13 | Resume and Statement of | Develop Lecture, PPT,| 1001.1, Quizzes, I
& 14 | Purpose critical and| Discussion Sessional,
: 1001.2
creative End Term
thinking 1001.4 Examination
abilities for
communicative
competence
Day 15 | Speaking: Presentation Use Lecture, PPT,| 1001.1, | Quizzes, End
Skills and discussion. appropriateco Discussion 1001.2 Term
mmunication 1001'3’ Examination

skillsin




specific
contexts  ang
for specific
purposes

1001.5

Day 16
18

Debate on current affairs,
scientific enquiry,
philosophical attributions,
literary sensibilities, socto
political awareness, and
cultural sensitivity

Use
appropriateco
mmunication
skillsin
specific
contexts  ang
for specific
purposes

Lecture,
Discussion anc
any case study

1001.1,

1001.2,
1001.3

Quizzes

Day 19

Telephonic Etiquettes

Use
appropriateco
mmunication
skills in
specific
contexts  ang
for specific
purposes

Lecture, PPT,
Discussion

1001.1,
1001.3

Quizzes, End

Term

Examination

Day 20
&21

Role Play and Team Work

Use
appropriateco
mmunication
skillsin
specific
contexts  ang
for specific
purposes

Lecture, PPT,
Discussion

1001.1,
1001.5

Quizzes

Day 22
& 23

Time Management and
grooming

Develop
critical
creative
thinking
abilities

and

Lecture and
Discussion

1001.1,
1001.3,
1001.5

Quizzes

Day24
26

Exploring multiple
perspectivescritical
reasoning, constructive
feedback, persuasive
arguments

Develop
critical
creative
thinking
abilities

and

Lecture, PPT,
Discussion,
any case study

1001.1,
1001.2,
1001.3

Quizzes

Day 27
& 28

Effective interpersonal
communication

Use
appropriateco
mmunication
skillsin
specific
contexts  ang
for specific
purposes

Lecture, PPT,
Discussion,
any case study

1001.1,
1001.3,
1001.5

Quizzes




H. Course Articulation Matrix: (Mapping of COs with POs & PSOs)

CO STATEMENT Correlation with Program Outcom@30s)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
[LN1001.1] Apply the fundamental principles of effectiy 1 5 1 1
communication in day to day life as well as in |
professional world
[LN1001.2] Develop_ cri_tical and creative thinking abilities f 1 1 1
communicative competence
[LN1001.3] Organize and express ideas clearly in speech 1 1
[LN1001.4] Develop ideas with precision and coherence in writing 1 1
[LN1001.5] Utilize analytical communicative skills for effectiv 1 1 5 2 1
presentations and team work

1-Low Correlation; 2 - Moderate Correlation; 3

- Substantial Correlation




MANIPAL UNIVERSITY JAIPUR

4 ) 3 School of Engineering

& ¥

é’% @}? Department of Mathematics & Statistics
d, & Course Handout

Wpp S

RIS Engineering Mathematit$ MA 1101 | 4 Credits |31 0 4

Session: July 19 Dec 19| Dr Sunil Joshi| Class: Ist Year

A. Introduction:  An engineering student needs to have some basic mathematical tools and techniques v
emphasize the development of rigorous logittahking and analytical skills. Based on this, the course aims
giving adequate exposure to the theory and applications. The course is aimed at developing the
Mathematical skills of engineering students that are imperative for effective understgrad engineering

B. Course Outcomes: At the end of the course, students will be able to
[MA1101.] Todescribe the concept of ODE and their applications to solve the problems
[MA1101.2] To describe the concept of Interpolation, Numerichiferentiation & integration and their applications and

in real life problems.

[MA1101.3] To Describe the concept of numerical methods to evaluate the roots of Algebraic & Transcendental
equations and solutions of ODEough which one could develop pragiming skills to develop the
skill of solving the complex problems which intern become employable in corporate sector

[MA1101.4] To Describe the concept of rank for the matrix by solution of the system of linear equation:
developed their skill to $ee engineering application based problems.

[MA1101.5] ToDescribe the basic concepts of vector space and to analysis the problems having engineering
applications

C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering Knowledge: Apply knowledge of mathematics, science, engineering fundamentals and an engin

specialization to the solution of complex engineering problems.

[PO.2]. Problem Analysis: ldentify, formulate, research literature and analyze complex engineeringgeprstyeaching

substantiated conclusions using first principles of mathematics, natural sciences and engineering sciences

[PO.3]. Design/ Development of Solutions: Design solutions for complex engineering problems and design sys

components or processes that raespecified needs with appropriate consideration for public health and saf
cultural, societal and environmental considerations

[PO.4]. Conduct investigations of complex problems using researblased knowledge and research methods includil

design oexperiments, analysis and interpretation of data and synthesis of information to provide valid conclu:

[PO.5]. Modern Tool Usage: Create, select and apply appropriate techniques, resources and modern engineering

IT tools including prediction and modelj to complex engineering activities with an undstanding of the
limitations.

[PO.6]. The Engineer and Society: Apply reasoning informed by contextual knowledge to assess societal, health, s:

legal and cultural issues and the consequent responsibiltiegant to professional engineering practice.

[PO.7]. Environment and Sustainability: Understand the impact of professional engineering solutions in societal |

environmental contexts and demonstrate knowledge of and need for sustainable development.

[PO.8]. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of engine

practice



[PO.9].

[PO.10].

[PO.11].

[PO.12].

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

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

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

Life-long Learning: Recognize the need for arfthve the preparation and ability to engage in independent a
life-long learning in the broadest context of technological change.

D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | (Closeddk) 20
Internal Assessment Sessional Exam Il (Closed Book) 20
(Summative) Quizzes (Open BookZlose BooR and 20
Assignments
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) qualified for taking up the End Semester examination. The allowance o
includes all types of leaves including medical leaves.
Homework/ Home Assignment/ | There ae situations where a student may have to work in home, especially b
(Formative) a flipped classroom. A student is expected to participate and perform t
assignments with full zeal since the activity/ flipped classroom participati
a student will be assess@nd marks will be awarded.

E. Syllabus

Matricesinverse and rank, solution of linear system of equations, Eigen value problems. Vector spaces, basis
transformations, inner product spaces and Orthogonalization. First and higher order differeqtiations and their
solutions; finite difference and interpolation for equal and unequal intervals, Numerical differentiation and integt
Solution of algebraic and transcendental equations, solutions of ordinary differential equations.

F. Text Book:

1.

Grewal B. S.Higher Engineering Mathemaf#2e), Khanna Publishers, 2013

G. Reference Book:

1. Kreyszig E., Advancdthgineering Mathemat{d9e), Wiley Eastern, 2011
2. Lay David C.Linear Algebra and applicati(de, Pearson Education, 2009

3. Sastry S. Sintroductory methods of Numerical anéyeisPHI, 2007

4. lyengar S.R.K. and Jain, Rajendra#ttance Engineering MathematicadN&8e)sa book distributors Pvt LtétNew Delhi,

2007

5. Ramana B. VHigher Engineering Mathemdétsreprint), Tata McgravHill, New Delhi, 2008



H. Lecture Plan:

Lecture I . . Mode of Correspondin | Mode of Assessing the
2 Description of the Topics Session Outcome Delivery g CO Outcome
Introduction Basic definitions, solving fenrt(')fyr’i;?g?eué?]tr%’ 3Epgfessional Lecture, Quizzesassignments,
1 first order differential equations usir F;P pC hniq %f's’ velv & it Discussion & 1101.1 Two Sessional, End
Variable separable method ethics, Communicate eflectively & tife Examples Term Examination
' long learning
:id enr?)fyr'i;('[)ént]g!:?ltr?i’ 3gpgfessional Lecture, Quizzesassignments,
2 Homogeneous pprop nniquestor ) Discussion & 1101.1 Two Sessional, End
ethics, Communicate effectively & ife E | T E inati
long learning xamples erm Examination
Iad enrttl)fyr’i;?(rar?gclz?ltr?i’ ﬁgpgfessional Lecture, Quizzesassignments,
3 reducible to Homogeneous bprop hniquestor ) Discussion & 1101.1 Two Sessional, End
ethics, Communicate effectively & fife E | T E inati
long learning xamples erm Examination
;jpepnrttl)fgr’i;?ér?gé?]tr(?iaﬁgggfessional Problem Quizzesassignments,
4 UeiEY ethics, Communicate effectively & Jife solving 1101.1 TI_WO SEssmr.lal,t.End
long learning erm Examination
Quzzesassignments
5 LinearD. E bprop nniquestor ) Discussion & 1101.1 Two Sessional, End
ethics, Communicate effectively & ife E | T E inati
long learning xamples erm Examination
:id enrtcl)fyr’i]:ic')[(ran:gl:aftltﬁ; E:lJF(i:-plr)c/)fessional Lecture, Quizzesassignments,
6 Bernouli equations bprop hnigquestor ) Discussion & 1101.1 Two Sessional, End
ethics, Communicate effectively & life E | T E inati
long learning xamples erm Examination
Quzzesassignmerts
7 Solution of Exact differential equation; bprop hniquestotessiona Discussion & 1101.1 Two Sessional, End
ethics, Communicate effectively & life E | T E inati
long learning xamples erm Examination
Identify, formulate, apply Qui .
g - : uizzesassignments,
8 Tutorial approprlateech_n|que$profe33|onq| Prob_lem 1101.1 Two Sessional, End
ethics, Communicate effectively & fife solving T E inati
long learning erm Examination
!id enrtl)fyr’i;?g?:é?]tr?i’ 3gpzfessional Lecture, Quizzesassignments,
9 Reducible to exact methods bprop hniguestor ) Discussion & 1101.1 Two Sessional, End
ethics, Communicate effectively & ife Examples Term Examination

long learning




Identify, formulate, apply

higher order differetial equations appropriate techniquegrofessional Lecture, Quizzesassignments,
10 finding CF ethics, Communicate eﬁectively & life Elscuslslon & 11011 TI_WO stsmr.lal’ .End
long learning xamples erm Examination
Inverse differential operator method tc ;de?é'f¥;;t()errtglé|ﬁ;?’ L?geg‘essional Lecture, Quizzesassignments,
11 | calculate P.I for eax, sin (ax+b) and bprop hniquestor ) Discussion & 1101.1 Two Sessional, End
o5 ethics, Communicate effectively & ife E | T E L
Cos @x+b) long learning xamples erm Examination
Identify,'formul?]te_,apply Probl Quizzesassignments
. appropriate techniquegrofessional roblem ) '
12 | Tutorial ethics, Communicate effectively & fife solving 11011 TI_WO SEssmnal, .End
long learning erm Examination
Identify, formulate, apply . :
: , " ! _ Lecture, Quizzesassignments,
Inverse differential operator method t¢ appropriate techniquegrofessional . . -
13 calculate P.I for xm, eax v ethics, Communicate effectively & fife [E)ISCUS‘T’Ion & 1101.1 TI_WO SESSDr.]al’t.End
long learning xamples erm Examination
Identify, formulate, apply . .
: . " ! : Lecture, Quizzesassignments,
14 P.lusing method of variation of appropriate techniquestofessional Discussion & 1101.1 Two Sessional, End
parameters ethics, Communicate effectively & fife E | T E L
long learning xamples erm Examination
Identify, formulate, apply . .
15 Finite difference operators and relatio| appropriate techniqueprofessional IE)?SCSJ;Z on & 1101.2 QT%LZOZESISeiziSc;%gTETg ’
among them. ethics, Communicate effectively & fife E | ' T E . ’t'
long learning xamples erm Examination
Identify, formulate, apply bl Quizzesassignments,
16 | Tutorial appropriate techniquesyofessional Problem 1101.2 Two Sessional, End
ethics, Communicate effectively & iife solving T E L
long learning erm Examination
Identify, formulate, apply - -
" A\ : Lecture, Quizzesassignments,
17 _NewtonG_regory forward and backwar appropriate technlquepr,ofessmna_l Discussion & 1101.2 Two Sessional, End
interpolations ethics, Communicate effectively & fife E | T E inati
long learning xamples erm Examination
!id enrti)fyr’i;?g?:é?]tr?i’ 3gp:gfessional Lecture, Quizzesassignments,
18 | Stirlings formula bprop nniguestor ) Discussion & 1101.2 Two Sessional, End
ethics, Communicate effectively & ife E | T E inati
long learning xamples erm Examination
Identify, formulate, apply . .
Lagrangeds and | n appropriate techniguesrofessional Lgcture,_ szzes,as_ggnments,
19 . ) : : : Discussion & 1101.2 Two Sessional, End
unequal intervals. ethics, Communicate effectively & fife L
Examples Term Examination

long learning




Identify, formulate, apply

Quizzesassignments,

: appropriate techniquegrofessional Problem )
20 S ethics, Communicate effectively & fife solving 1101.2 TI_WO SEssmr'lal,t.End
long learning erm Examination
Identify, formulate, apply . .
21 Numerical Differentiatiors forward and| appropriate techniquegrofessional E?géﬂ;i’ion 2 1101.2 QT%'VZOZ(;Z’i;SC')%ngeETE’
backward formulas ethics, Communicate effectively & fife E | ' T £ . ’t'
long learning xamples erm Examination
Identify, formulate, apply L . .
, , L g . : ecture, Quizzesassignments,
Numerical Differentiatiorr Central appropriate techniquegrofessional : . :
22 formula ethics, Communicate effectively & fife E'SCUST'On & 1101.2 TI_WO SEssmnal,t.End
long learning xamples erm Examination
. - Identify, formulate, apply Lecture, Quizzesassignments,
23 Numerical differentiation for unequal | appropriate techniquegrofessional Discussion & 1101.2 Two Sessional. End
intervals ethics, Communicate effectively & fife E | ’ T E . ’t'
long learning xamples erm Examination
approprite techniquemefessional | Problem Quizzesassignments,
24 | Tutorial pprop nniguestor : : 1101.2 Two Sessional, End
ethics, Communicate effectively & fife solving T E inati
long learning erm Examination
Identify, formulate, apply . .
o5 Numerical IntegrationNewton Cotes appropriate techniquegrofessional If)?scéllj;e;ion & 1101.2 QTl:/I\/ZozeS.SeiziSc;%grlmlaEr;tj’
formula ethics, Communicate effectively & fife E | : T c . ’t'
long learning xamples erm Examination
. Identify, formulate, apply Lecture, Quizzesassignments,
26 Trapezoi dal and appropriate techniquestofessional Discussion & 1101.2 Two Sessional. End
rules of integration ethics, Communicate effectively & life £ I ' T e . ’t'
long learning xamples erm Examination
Identify, formulate, apply - .
27 Si mpsoné6és 3/8 th appropriate techniquegrofessional E?;éﬂrses’ion P 1101.2 Q.I.lillvzozgse’izis(;%g:n%?]tj’
integration,Weddle rule ethics, Communicate effectively & ife £ | ' T £ ) ’t'
long learning xamples erm Examination
!iderw)fyr’i;%nt]gtlz?]tr?i’ 3gpgfess'onal Problem Quizzesassignments,
28 | Tutorial bprop nniquestoressiona . 1101.2 Two Sessional, End
ethics, Communicate effectively & fife solving T E inati
long learning erm Examination
Identify, formulate, apply L . .
: , : . . ecture, Quizzesassignments,
29 Solutlpn of. algebr{;uc and transcender| appropriate techniquegiofessional DISCUSSION & 1101.3 Two Sessional. End
equations : Bisection method ethics, Communicate effectively & ife L
Examples Term Examination

long learning




Identify, formulate, apply

: . . Lecture, Quizzesassignments
. : appropriate techniquegrofessional : : : '

30 | Regulai Falsi method ethics, Communicate effectively & fife Discussion & 1101.3 Two Sessmnal, .End

long learning Examples Term Examination
: :idpepnrgfgr'i;c'[)grt]gtl:?ltr?i’qigggfessional Lecture, Quizzesassignments,

31 |Solution by Newto ethics, Communicate eﬁectively&4ife Discussion & 1101.3 Two Sessmr_lal, _End
long learning Examples Term Examination
Identify, formulate, apply - -

32 | Tutorial appropriate techniquegrofessional Problem 1101.3 QTU|zzgs,as_S|gn1neEntj,
ethics, Communicate effectively & fife solving ' W0 Sessional, En
long learning Term Examination

Numerical solution of ordinary fpepnrtcl)fgr’i;?grtlgtlz?]tri’q 3gggfessional Lecture, Quizzesassignments,
33 | differential equationsby Taylor series ethics, Communicate eﬁéctively & life Discussion 1101.3 Two Sessmr_lal, .End
method long learning Examples Term Examination
Numerical solution of ordinary gjenrgfyr’i;?g?géiﬁ' applyf ional Lecture, Quizzesassignments,
34 | differential equationsby Euler 's bprop -nhiquestoressiona Discussion & 1101.3 Two Sessional, End
o ) ethics,Communicate effectively & lfe L
method and modified Euler's method long learning Examples Term Examination
Quzzesassignmerts

35 | RungeKutta method order 4 othics Communicatqeﬁég{ively & life Discussion & 1101.3 Two Sessional, End
long Iéarning Examples Term Examination
Identify, formulate, apply - :

36 | Tutorial appropriate techniquegrofessional Problem 1101.3 QTmzzgs,as_agn:nclaEntg,
ethics, Communicate effectively & life solving ' wo sessiondl, =n
longlearning Term Examination

Matrices and their properties, :idenrt(ljfy,_f?rnt‘]ul?]tg, applyf ona | Lecture, Quizzesassignments,

37 | Elementary row transformations and ppropriate techniquesrolessiona Discussion & 11014 Two Sessional, End

. ethics,Communicate effectively & life L
Echelon matrix long learning Examples Term Examination
Appropriate teohmiq eptblessional | LECire: Quizzesassignments,
38 | Rank of the matrix with problems ethics,Communicate effectively & life Discussion & 1101.4 Two SeSS|or_1aI, _End
long learning Examples Term Examination
Consistency of the system of Identify, formulate, apply : :
39 homogeneous/non homogeneous appropriate techniquegrofessional E?;éﬂ;es’ion & 1101.4 QTU|zz<;s,as_S|gnTneEntg,
equations: Solution by Gauss ethics, Communicate effectively & life ' Wo sessional, En
Examples Term Examination

elimination

long learning




Identify, formulate, apply

Quizzesassignments,

. appropriategechniquesprofessional Problem )

40 Tutorial ethics, Communicate effectively & ife solving 1101.4 Two Sessmnal, .End
long learning Term Examination
Identify, formulate, apply : :

Gauss Jordan method for inverse appropriatéechniquesprofessional Lecture, Quizzesassignments,

41 ) ) . . Discussion & 1101.4 Two Sessional, End

evaluation, examples ethics, Communicate effectively & fife E | ' L
long learning xamples Term Examination
Identify, formulate, apply . .

lterative method for solving system of appropriate techniquesiofessional | —coUre: Quizzesassignments,

42 . ; ) . Discussion & 1101.4 Two Sessional, End

equations: Gauss Jacobi method ethics, Communicate effectively & fife E | ' L
long learning Xamples Term Examination
Identify, formulate, apply : :

43 | Gauss Seidel method appropriate techniquessofessional Ili_)ei)scélljrszion & 1101.4 QTlf/leoZEé\ZiZist;grllg?qur:j ’
ethics, Communicate effectively & ife E | ’ L
long learning xamples Term Examination
Identify, formulate, apply : :

. appropriatégechniquesprofessional Problem szzes,as_agnments,

44 | Tutorial : - 1101.4 Two Sessional, End
ethics, Communicate effectively & ife solving ' S
long learning Term Examination
Identify, formulate, apply . .

45 Eigen values , eigen vectors and theil appropriatdéechniquesprofessional IE)?SCSJ;Z on & 1101.4 QTUIZZES’aS-S'gnTEmS ’

properties ethics, Communicate effectively & ife E | ' Wo sessional, En
long learning Xamples Term Examination
Identify, formulate, apply : :
46 Linear combination of vectors, Linear| appropriate techniguegrofessional I[_)cia;:éﬂre,. & 11015 QTU|zzgs,as_S|gn1n(IaEnt§,
span, some theorems on Linear span| ethics, Communicate effectively & life E S|SIOn ' wo sessional, En
long learning xamples Term Examination
Identify, formulate, apply : :
47 Linear dependency and independenc) appropriate techniquesrofessional E?;éﬂr;sl on & 11015 QTL\I/IVZOZ(;S,aS.SIgnIin%ltS,
of vectors with problems ethics, Communicate effectively & fife £ | : essiona, |
long learning xamples Term Examination
Identify, formulate, apply . .
- appropriate techniguegrofessional Problem QU|zzes,as_S|gnments,

48 | Tutorial ) 1101.5 Two Sessional, End
ethics, Communicate effectively & fife solving ' S
long learning Term Examination
Identify, formulate, apply : .

49 Definition of Basis Spanning set with | appropriate techniquegrofessional E?scéﬂrses’ion 2 11015 QTU'ZZZSﬁSSIQHTeEntg,

problems ethics, Communicate effectively & fife ' Wo sessional, En
Examples Term Examination

long learning




Identify, formulate, apply

appropriate techniquegrofessional Lecture, Quizzesassignments,
50 | Inner product space ethics, Communicate effectively & life Elscuslslon & 1101.5 Tl_wo SESS|onal,t_End
long learning xamples erm Examination
Orthogonal basis and orthonormal fer}gfy;i;?ér?gl?ﬁ’ 3gpgfessional Lecture, Quizzesassignments,
51 | basis. Gram Schmidt orthogonalizatio bprop nniquestor ) Discussion & 1101.5 Two Sessional, End
. ethics, Communicate effectively & ife L
to construct Orthonormal basis : Examples Term Examination
long learning
Iadpepnrttl)fgr’i;ct)g?gclz?ltr?i’qﬁgngessional Problem Quizzesassignments,
52 | Tutorial ethics, Communicate eﬁectively & ife solving 1101.5 Two Sessional, End

long learning

Term Examination

I.  Course Articulation Matrix: (Mapping of COs with POSs)

CO

STATEMENT

CORRELATION WITH PROGRAM OUTCOMES

PO1 |PO2 |PO3 |PO4|POS5

POG6 | PO7

PO 8

PO 9

PO 10 | PO 11 | PO 12

MA1101.1

applications to solve the problems

To describe the concept of ODE arideir | 3 3 1 3 1

MA1101.2

problems.

To describe the concept of Interpolatior] 3 2 2 2 2
Numerical differentiation & integratior]
and their applications and in real lif

MA1101.3

sector

To Describe theoncept of numerical method| 3 2 2 2 2
to evaluate the roots of Algebraic
Transcendental equations and solutio
of ODEhough which one could develo
programming skills to develop the skill
solving the complex problems whic
intern become employable in corpae

MA1101.4

problems.

To Describe the concept of rank for the mat| 3 3 2 3 2
by solution of the system of lineg
equations and developed the their skill 1
solve engineering application base

MA1101.5

To Describethe basic concepts of
space
having engineering applications.

vectq 2 2 1 2 3
and to analysis the probler
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KON BASIC MECHANICAL ENGINEERINGIE 1001] 3 Credits | 300 3

Session: July 19 Nov. 19 | Faculty: Hemant Raj Singh | Class: | Year

A. Introduction: Basic Mechanical Engineering is a brief overvielvmechanical engineering that makée
students familiar with the basic concepts of Mechanical Engineering. It provides a systematic introductiol
basic elements of mechanical systems while emphasizing the underlying working principles import
understanding the functioning of mechanical systems and processes which involves energy carrier (\
fluid i.e. steam), energy and its transformation, steam generator, refrigeration -aoddaioning, power
producing and consuming devices, powansmission devices and manufacturing processes.

B. Course Outcomes: At the end of the course, students will be able to

[ME10011] Understand the fundamntal conceptso the basic elements of mechanical systems while emphasizing the

underlying working principles important in understanding the functioning of mechanical systems and

processes.

[ME10012]. Applylaws of thermodynamics on engineerirgocesss.
[ME10013] Design and analyse the concspdf components (I.C. Bgine, Steam @nerator, RefrigeratorSteam

Turbine, Machine Tools, Power Transmitting devices and Manufacturing Proasses

[ME10014] Analyse the conceptof manufacturingn the context oimechancalapplications.

[ME10015] Apply the oncept ofthermodynamicsand manufacturing processés design/utilize the power generatg,

power consuming@nd manufacturing devices thus increasing the employability in industries

C. Program Outcomes and Program  Specific Outcomes

[PO.1].

[PO.2].

[PO.3].

[PO.4].

[PO.5].

[PO.6].
[PO.7].

[PO.8].

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

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

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

Conduct investigations of complex problems using researblased knowledge and research metko
including design of experiments, analysis and interpretation of data and synthesis of information to provid
conclusions

Modern Tool Usage: Create, select and apply appropriate technigues, resources and modern engineerir
and IT tools includingrediction and modelling to complex engineering activities with an urelending of the
limitations.

The Engineer and Society: Apply reasoning informed by contextual knowledge to assess societal, health
safety, legal and cultural issues and the camsetgresponsibilities relevant to professional engineering practic
Environment and Sustainability: Understand the impact of professional engineering solutions in societal
and environmental contexts and demonstrate knowledge of and need for sustaieaklepment.

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



[PO.9]. Individual and Team Work: Function effectively as an individual, and as a member or leader in diverse
teams and in mukdisciplinary settings.

[PO.10]. Communication: Communicate effectively on complex engineering activities with the engineering commt
and with society at large, such as being able to comprehend and write effective reports and design
documentation, make effeeg presentations and give and receive clear instructions

[PO.11]. Project Management and Finance: Demonstrate knowledge and understanding of engineering and
management principles and apply these to owners own work, as a member and leader in a team, to mane
projects and in multidisciplinary environments.

[PO.12]. Life-long Learning: Recognize the need for arithve the preparation and ability to engage in independent
and lifelong learning in the broadest context of technological change.

D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | (Close @9 20
Internal Assessment Sessional Exam Il (Close Book) 20
(Summative) Quizze$10) and Assignmer{i0) 20
End Term Exam End Term ExamGlose Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) gualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Quizzes 3 Quizzes Close Book)

E. Syllabus

Working Fluid Properties of steam, Steam tables, Steam Generators, Classification, Construction and working of
boiler. Refrigeration and Air ConditioningDefinition, concept, Vapour Compression cycle, C.O.P., working principles
schematic diagrams of Refrigerator, Air Conditioraternal Combustion EngineClassification, Otto and Diesel cycles
Construction and working of Sl and CI engine, Two saokle=our stroke engine, Calculation of thermal efficiency of cycl
Introduction ofLubrication Need, Methods of lubrication, Splash & Force lubricat®iram turbines Definition, function,
classification and parts of steam turbine, Impulse and rieacturbine - working principle, P¢ V diagram.Power
TransmissionClassification and applications of mechanical drives like belts, ropes, chains and gear drives and their \
ratios, length of belts, power transmitted, ratio of tensions in belts s, gear trains, Calculation of different parameters
Machine Tools Construction, Working and specification of Lathe, Drilling machine, Shaper and Milling m&chindry:
Foundry tools and equipments, Procedure for mouldWgelding: Definition, Gasand Arc welding, Soldering and Brazing
Forging:Definition, applications, tools Differeiorging operations

F. Text Book:

T1.Elements of Mechanical Engineering, Mathur, Mehta and Tiwari, Jain Brother, (Thirteenth Edition), 201

G. Reference Book:

R1. Thermodynamics: An Engineering Approach, Y.A. Cengel and M.A. Boles, McGraw Hill (Fifth Edition), 2006.

R2. Workshop Technology, Vol. I, W. A. J. Chapman, CBS Publishers & Distributors(Fifth E2dn),



H. Lecture Plan:

Lec Topics Session Objective | Mode of Delivery | Corresponding | Mode  of
No Cco Assessing
the
Outcome
1 Introduction, aims and | Know the basics o] Lecture ME10011
objectives of the course | the course and
and elementary | ynderstand itg
fundamentals of applications
thermodynamics
2 Properties of steam: | Discuss the termg Lecture ME10011
formation ~ of  steam | system ang
experiment surroundings,
thermodynamic
properties and
describe their use
3 Different states of steam, | Understand the type Lecture ME10011
enthalpy of steam and | of steams
Measurement of Dryness Class Quiz
fraction Mid-Term |
4 Numerical on properties of | Estimating theg LecturdActivity ME10011 EndTerm
steam properties of steam ME1001.2
using steam tables.
5 Steam Boilers i | Know the basics o] Lecture ME10011
definition, function and | the steam boiler an
classification understand itg
applications
6 Lancashire  boiler 7 | Understand thel Lecture ME10011
construction, working | concept of
principle and applications | | ancashire boiler
7 Boiler  mountings & | Know the basics o] Lecture ME10011
accessories, Comparison | the Boiler its
between boiler mountings | gccessories an
& accessories mounting
8 Refrigeration: Principle | Understand varioug Lecture/ActivityLab ME10011
and major parts of an | thermodynamic Visit
refrigeration system and | principles  related
Air Conditioner with refrigeration
9 Vapour compression | Know the basics o] Lecture ME1001.2
refrigeration system: | the Vapour ME1001.3
working principle compression ME1001.4
refrigeration system
10 Classification of | Know the criteria in| Lecture ME10011
refrigerants and | selection of
properties of an ideal | refrigerants and thei Class Quiz
refrigerant Commonly | se Mid-Term |
used refrigerants EndTerm
11 l. C. Engines: | Know the basics o] Lecturd Activity/ ME10011
classification, parts and | the I.C. Engine an| Lab visit ME10012
I.C Engine terms understand its
applications
12 working of four stroke | Know the basics o] Lecture ME10011
petrol engine the four S SI engin ME10012
and understand itg
applications
13 Working of four stroke | Know the basics o] Lecture ME10011
diesel engine the four S CI enging ME10012

and understand ity
applications




14 Two stroke engines and | Know the basics o] Lecture ME10011
Working of two stroke | the two S Engine an ME10012
petrol engine, Working of | ynderstand its ME10013
two stroke diesel engine applications
15 comparison between | Analyse the Lecture ME10012
petrol & diesel engines differences ME10013
16 Comparison between four | Analyse the Lecture ME10011
stroke & two stroke | differences ME10012
engines and Important ME10013
definitions
17 Problems on I. C. Engines | Estimating theg LecturdActivity ME1001.2
properties of IC ME1001.3
Engine
18 Lubrication: Methods of | Know the basics o] Lecture ME1001.1
lubrication, Splash & | the lubrication and
Force lubrication, understand its
applications
19 Steam turbines | Know the basics o] Lecture ME10011
:definition, function, | the steam turbine
classification and | and understand its
com_parison with steam applications Class Quiz
engine Mid-Term Il
20 Impulse turbine - working | Understand the Lecture ME10011 EndTerm
principle and P i V |impulse and reactiol ME1001.3
diagram, Reaction turbine | turbine
- working principle,
21 Reaction Turbine-PV | Compare and Lecture ME10013
diagram . understand the
(Continued),Difference steam turbines
between impulse &
reaction turbine
22 Power Transmission: Know the basics of | Lecture ME10011
Introduction, Significance | power transmission
and definitions, Different | and understand its
methods of power applications
transmission, types of
belt drives,
23 types of pulleys and its Know the type of| Lecture ME10011
application, V1 belt belt and its use
introduction and
advantages
24 Derivation of length of Estimate the length LecturdActivity ME10011
belt (open and cross) of belt drives
25 Calculation of Velocity Estimating the LecturdActivity ME10013
ratio for belt drive, velocity ratio of belt ME10015
introduction of slip and drive
creep .
26 Calculation of Tension in | Estimating the LecturdActivity ME10013 C_Iass Quiz
belt drive (open), Power | tension in belt ME10015 Mid-Term Il
transmitted in belt drive EndTerm
and Numerical on belt
drives
27 , Know the basics of | Lecture ME10011
Gear drives, types of the gear drives and ME10013
gears and their understand its ME10015
application S
applications
28 Calculation of velocity Estimating the Lecture ME10013
ratio for gear drive, gear | velocity ratio of gear ME10015
train (simple and drive
compound)
29 Machine tools: Know the basics of | Lecture ME10011
Introduction Lathe- Basic | the machine tool ang ME10013 _
introduction , explanation | understand its ME10015 Class Quiz
of principal parts of lathe EndTerm

with the help of diagram
and working principle

applications




30 Specification of lathe Analyse the Lathe | Lecture ME10011
Machine, Types of Machine and its ME1001.2
operations- Turning, operation ME10013
Facing, Knurling, Parting, ME10015
Grooving, Chamfering,
taper turning

31 o ) Know the basics of | Lecture ME10011
32'3';%% alt?c::logfug::ﬁ:"ng the Drilling and ME1001.3
machines, operations undgrstgnd its

applications

32 Introduction to Shaper| Know the basics of | Lecture/ Workshop ME10011

and Milling machine the Milling and Visit ME10013
shaper and
understand its
applications

33 Foundry: Usage of Know the basics of | Lecture ME10011
Foundry tools and the Foundry and ME10013
equipments, understand its ME10015

applications

34 Procedure of moulding Know the Procedure| Lecture ME10011
process for moulding. ME1001.2

ME10013
ME10015

35 Welding: Definition, | Know the basics of | Lecture ME10011

Classification majorly Gg thedW6|ding and ME1001.2
i understand its ME21001.3 :
and Arc welding, applications Class Quiz

36 Principle of  Oxy| Understand the gas | Lecture ME10011 EndTerm
Acetylene gas welding welding ME1001.2
flamesand its application ME10013

ME10015

37 Principle of electric arc | Understand thearc | Lecture ME10011
welding, Soldering ang welding ME1001.2
Brazing. ME1001.3

38 Forging: Definition, | Know the basics of | Lecture/ workshop ME10011
applications, toolg the forging and visit ME1001.2
Different Forging| understand its ME10013

applications ME10015

operations




I. Course Articulation Matrix: (Mapping of COs with POSs)

(6{0)

STATEMENT

CORRELATION WITH PROGRAM OUTCOMES

PO 1

PO 2

PO 3

PO4|PO5 PO6|PO7 PO8|PO9|POI10

PO 11

PO 12

ME10011

Understand the fundamental conce
to the basic elements of mechanic
systems while emphasizing t
underlying working principle
important in understanding th
functioning of mechanical systems &
processes.

ME10012

Apply laws of thermodynamics on
engineering processes.

ME10013

Design and analyse the concept
components (I.C. engine, Stean
generator, Refrigerator, turbine
Machine tools, power transmittin
devices and Manufacturing process
etc.).

ME10014

Analyse the concept of second law &
entropy in the context of therma
applicéions.

ME10015

Apply the concept of thermodynamig
and manufacturing processes
design/utilize the power generating
power consuming and manufacturin
devices.
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Engineering Graphics| ME 1002 | 3 Credits | 00 6

Session: July Nov 19 | Course Coordinatobr. Mithilesh Kumar Dikshit Class: Regular

A. Introduction: This courseteaches the basics of engineering drawing utilising free hand sketching,
mechanical drawing, andmputer aided draftingrhe fundamental principles of orthographic projection as
well as the topics of dimensioningectional views, isometric and perspective pictorials views, descriptive
geometry and assembly drawings are taught.

B. Course OutcomesUpon succssful completion of this course

[ME1002.1]. Students will be ableto understand the conventions and the methods of
engineering drawing

[ME1002.2]. Students will be able to understand the theory of projextioraw orthographic projectien
of lines, planes and solids.

[ME1002.3]. Students will learn t@pply sectional views to most practically represent engineered parts

Students will haveskill to prepare basic engineering models.

[ME1002.4]. Student willlearndesign and draftingin autocadlUnderstand the gtication of industry

standardsind techniques applied in engineering graphics.

C. Program Outcomes ad Program Specific Outcomes

[PO.1] Engineering Knowledge Apply knowledge of mathematics, science, engineering fundamentals and ar
engineering specialization to the solution of complex engineering problems.

[PO.2] Problem Analysis Identify, formulate, research literature and analyze complex engineeringrmpsoble
reaching substantiated conclusions using first principles of mathematics, natural sciences and enginee
sciences.

[PO.3] Design/ Development of SolutionsDesign solutions for complex engineering problems and design
system components or processet theet specified needs with appropriate consideration for public health and
safety, cultural, societal and environmental considerations.

[PO.4] Conduct investigationsof complex problems using reseatthsed knowledge and research methods
including desig of experiments, analysis and interpretation of data and synthesis of information to provide vali
conclusions.

[PO.5] Modern Tool Usage Create, select and apply appropriate techniques, resources and modern engineer
and IT tools including predictioand modelling to complex engineering activities with an ustanding of the
limitations.



[PO.6] The Engineer and SocietyApply reasoning informed by contextual knowledge to assess societal, health
safety, legal and cultural issues and the consegasponsibilities relevant to professional engineering practice.

[PO.7] Environment and Sustainability: Understand the impact of professional engineering solutions in societal
and environmental contexts and demonstrate knowledge of and need for sustivelolement.

[PO.8] Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms o
engineering practice.

[PO.9] Individual and Team Work: Function effectively as an individual, and as a member or leader in diverse
teams and in mukHidlisciplinary settings.

[PO.10] Communicationn Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as being able to comprehend and write effective reports and des
doaumentation, make effective presentations and give and receive clear instructions.

[PO.11] Project Management and FinanceDemonstrate knowledge and understanding of engineering and
management principles and apply these to owners own work, as a memleadanth a team, to manage projects
and in multidisciplinary environments.

[PO.12] Life-long Learning: Recognize the need for and have the preparation and ability to engage i
independent and lifong learning in the broadest context of technologicahge.

D. Assessment Plan:

Criteria Description Maximum
Marks
Performance on sheets (Manual Drawing) 30
Internal Performance on AUTOCAD 20
Assessment Viva voce 10
(Summative)
End Term Exam End Term Exam 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stt
(Formative) to be qualifiedfor taking up the End Semestexdmination. The

allowance of 25% includes all types of leaves including medical lea

Make up Students who misses kass will have to report to his/her facuétipout the
Assignments absence. A makeup assignment on the topic taught on the day of g
(Formative) will be given which has to be submitted within a week from the da

absence. No extensions will be given this. The attendance for th
particular day of absence will be marked blank, so that the student
accounted for absence. These assignments are limited to a maximy
throughout the entire semester.

E. Syllabus
Principle of Orthographic Projections: Points, straight lines parallel to one ref. plane (HP/VP) and incline
to other ref. plane; Straight lines inclined to both HP and VP; Straight lines inclined to both HP & VP an



parallel to PP; Straight lines wittattes; Practical problems on straight lines. Projections of Plane surfaces
Perpendicular one ref. plane ( HP/VP ) and inclined to other ref. plane, Inclined to both HP & VP, Incline
to both HP & VP and perpendicular to PP. Projections of Solids (righta®doy change of position
method: Axis parallel to one ref. plane (HP/VP) and inclined to other ref. plane, Resting on one of the r¢
plane, axis inclined to both HP & VP, Suspended freely, axis inclined to both HP & VP, Axis inclined tc
both HP & VP paallel to PP. Projections of solids by Auxiliary plane method: Axis inclined to both HP
and VP. Sections of solids (right regular and no spheres): Using Hofiaowtaertical section planes
using section plane perpendicular to one ref. plane and indlingn@ other ref. plane, Given the regular
true shapes of various solids and find the inclination of section plane. Development of surfaces: Para
line development, Radial line development, Triangulation development. Isometric projections: Plan
surfa@s and simple solids (prisms & cylinders), Frustum and combination of solids, Simple machin
elements. Introduction to Computer Aided Drafting.

F. Text Books:

1.Bhat N. D., Engineering Drawing Charotar Publishing House, Anand , 2000.
2. Jeyapoovan T. Eipering Drawing and graphics Using AutoCADY Bd. Vikas Publishing House
Pvt. Ltd.,2010.

G. Reference Books:

1. Gopalkrishna K. R., Engineering Graphics, Suhas Publications, Bangalore, 2001.

2. Venugopal K., Engineering Drawing and Graphigsutocad Newage International Publishers, Delhi
(2001).

3. Narayana K. L. and Kannaiah P., Text book on Engineering Drawing, Scitech Publications, Chenr
(2002).

H. List of Sheets

Noas~LD

Projection of Points

Projection of Lines (inclined to one plane gratallel to other)
Projection of Lines inclined to both the planes and Traces of a line
Projection of Planes

Projection of Solids

Projection of Sections of Solids & Development of Surfaces
Isometric projections

CAD

Introduction to AuteCAD and commands

Questions on projection of lines

Questions on projection of lines inclined to both the planes
Questions on projection of planes

Basic concept of 3D drafting and drawing

a b ownhpeE



l. Lecture Plan: Engineering Graphics [wrong format]

Lecture

Mode of

Corresponding

Topics SessiorOutcomes : CO Assessmen
Numbel delivery
Layout of drawin ME1002.1
sheet, conventior
: . , . lscales,
1 Introduction to Engineering Graphidz: - Board/PP1
Dimensioning,
Letterings an
Numberings
Types of Projection ME1002.1 Sheet
. performanc
orthographic ;
Theory ofprojection. Projection of projections, plane in class/En
2 o SO Board/PP1 terms
Points projection,
Quadrants, Angles
projections
Position of point, t ME1002.1
3 Problems on projection of points find distance betwe{Board/PPT
any two points
Position an ME1002.2
projection of straigk
4 Projection of I|n_es inclined to one pléline, I_\/I_ethods fq Board/PP1
and perpendicular to another planidetermining tru
length  and  tru
inclinations.
5 Problems practice of lines inclined 1CIassroom practice. Board/PP'lMElOOZ'Z Sheet
one plane and parallel to other plaf erformanc
Projection of straigl ME1002.2 b
L in class/Enc
line inclined to bot rerms
— , . lplanes, determinir
6 Projection and traces of straight lin :
o apparent top view a|Board/PPT
inclined to both planes :
apparent front viey
angle of inclination
with both the planes
Problems practice on Lines inclinedProjection of straigl ME1002.2
7 : . Board/PP1
both planes and traces of a line [line and traces.
Introduction to plan ME1002.2
8 Projection of planes location  of - plang Board/PP1
types of plane Sheet
Projection concepts performanc
: S Projection of plane ME1002.2 in class/Enc
Problems practice on projection of :
S Iperpendicular plang terms
9 |planes inclined to one plane and plg o Board/PP1
S plane inclined t
inclined to botiplanes
reference planes
Introduction, types (¢ ME1002.2
Projection of Solids (right regular arsolids, position ¢ Sheet
10 by change of position method) [solids w.r.t. HP an Board/PPT performanc
VP in class/En
11 Problems practlpe on projection 01Rr01ect|on of so_ll_ds Board/PP'IMElOOZ'Z terms
solids simple position




Position of solids i
typical positions

12

Problems on projection of solids
inclined to both planes

Oblique solidg
Frustum of cone ai
Pyramid, Truncate
solids

Board/PP1

ME1002.2

13

Problems on projection of solids

suspended freely a
axis inclined to bot
planes, Axis incline
to both HP & VPR
parallel to PP

Board/PP1

ME1002.2

14

Problems orprojection of solids

Projection of solid
by auxiliary plan
method; Axis incline
to both HP & VP

Board/PP1

ME1002.2

15

Projection of sections of solids

Introduction, sectig
of solids, Differen
terminology,
classifications

Board/PP1

ME1002.3

16

Projection of sections of solids

Section perpendicul
to VP and parallel 1
HP, Sectio
perpendicular to H
and parallel to VP

Board/PP1

ME1002.3

Sheet
performanc
in class/En

terms

17

Problems on projection of sections
solids

Section perpendicul
to VP and inclined 1
HP, Sectio
perpendicular to H
and inclined to VP

Board/PP1

ME1002.3

18

Development of surfaces

Parallel ling
development, Radi
line development ar
Triangular

development

Board/PP1

ME1002.3

Sheet
performanc

19

Development of Surfaces

Problems 0
Development c
Surfaces for prisr
pyramid, con
cylinder

Board/PP1

ME1002.3

in class/En
terms

20

Isometric view and projection

Introduction,
Difference betwesg
isometric view an
isometric projection
Isometric axig
isometric lines ar
isometric planes

Board/PP1

ME1002.3

Sheet
performanc
in class/Enc

21

Problems on Isometric view and
projection of planes and solids

Dimensioning o]
isometric  projectio
Isometric view an
projection of plan

geometries, Fo

Board/PP1

ME1002.3

terms




center method to drg
isometric view an
projection of circle
Isometric view @

right solids
Isometric view an ME1002.3
22 Problems on Isometric_ projection gprojection 9Board/PPT
planesand solids Truncated solid
frustum
Introduction,  CAL ME1002.4
applications,
AUTOCAD
23 Introduction to Auto CAD workspace, Setting PPT
drawing space, shg
layout, comman
execution
Methods of locating ME1002.4
Commands and Projection of lines gpoint, Drawing ling
24 |lines inclined to both planes using Aland curves, textin AUTOAD
CAD and dimensioning
drawings
Drawing of polygon ME1002.4 Classroom
using command Test
editing commanc
o5 Command§ an’gul?rrgjgtza\ti[c)m of p|anf|||:|TE|_E-|—, OFFSETAUTOCAD
using CHAMFER, TRIM
EXTEND, BREAK
ROTATE, MIRROHR
etc.
Commands: ME1002.4
EXTRUDE,
. CYLINDER, CONE
26 3D objects BOX, UNION,AUTOCAD

SUBSTRACT an

SECTION




J.Course Atrticulation Matrix: ( Mapping of COs with PO9g

Correlation With Program Outcomes

CO STATEMENT
PO| PO | PO |PO | PO|PO|PO|PO|PO|PO|PO|POI12
1 2 3 4 5 6 7 8 9 10 |11
ME1002.1 | Students will be 3 1 2 1 2

able to understan
the conventiong
and the methods @
engineering
drawing.

ME1002.2 | Students will be 3 |2 2 1 2
able to understand
the theory of
projections. Draw
orthographic
projections of
lines, planes and
solids.

ME1002.3 | Students will learn| 3 3 3 1 2
to apply sectional
viewsto most
practically
represent
engineered parts
Students will have
skill to prepare
basic engineering
models.

ME1002.4 | Student will learn | 3 3 3 2 3 2
design and
drafting in
autocad.
Understand the
aplication of
industrystandards
and techniques
applied in
engineering
graphics.

1-Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation



A.

C.

MANIPAL UNIVERSITY JAIPUR

% School of Automobile Mechanical and Mechatronics Engineering
%@E i I,\,_”?; Department ofMechanicaEngineering

Course Handout
Basic Workshop Practice| ME 108Q Credits

Session: JUL 19 JUNE 20 | Faculty: Ashish Sharma

Introduction: This course is offered by Dept. of Mechanical Engineering which focuseaioly hands on learning

based on various working shops like lathe machine, welding, engines, UTM, residential wiring design, powel

and building plan. This course gives an overview of fundamental working of various machine tools, comp

strengh of building materials and electricalectronics instruments.

Course Outcomes: At the end of the course, students will be able to

ME1030.1 Understandabout the various measuring, marking and cutting tools and Comprehend the safety
measures required to be taken while using tools.

ME1030.2 Acquire skills and Knowledge about lathe machine, welding machines-@&le2fgjines and their
operations.

ME1030.3 Learn different techniqudsr quality assurance check of building materials.

ME1030.4 Analyse the profile of existing ground for any infrastructure development project

ME1030.5 Understandabout the basic construction and working principle of fluoresdantp, ceiling fan and
three Phase Induction machine

ME1030.6 Analyse the characteristics of different electronic components and CRO.

PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1] Engineering knowledge : Apply the knowledge of mathematics, scienergineering fundamentaksnd an

engineering specialization to the solution of complex engineering problems

[PO.2] Problem analysis : Identify, formulate research literature, and analyze complex engineering problems reacl

substantiated conclusions usifiigt principles of mathematics, natural sciences, and engineering sciences

[PO.3] Design/development of solutions : Design solutions for complex engineering problems dedign system

components or processethat meet the specified needs with appropriate considien for the public health and

safety, and the cultural, societal, and environmental considerations

[PO.4] Conductinvestigations of complex problems : Use researctbased knowledge and research methods includi

design of experiments, analysis and interpretatfndatg and synthesis of the information to provide valic

conclusions

[PO.5] Modern tool usage : Create, select, and apply appropriate techniques, resourcesnaddrn engineering and IT

tools including prediction and modeling to complex engineering activitigsan understanding of the limitations

[PO.6] The engineer and society : Apply reasoning informed by ttmontextual knowledge to assess societal, healt

safety, legal, and cultural issaesl the consequent responsibilities relevant to the professiengineering practice

[PO.7] Environment and sustainability : Understand thempact of the professional engineering solutions in societal a

environmental contextsand demonstrate the knowledge of, and need for sustainable development

[PO.8] Ethics: Apply ethical pringiles and commit tgrofessional ethicand responsibilities and norms of the engineerin

practices

[PO.9] Individual and team work : Function effectively as an individual, and mg@ber or leader in diverse teamand

in multidisciplinary settings



[PO.10]Communication :Communicate effectivelyn complex engineering activities with the engineering community a
with society at large, such as, being able to comprehend and write effective reports and design documen
make effective presentations, and give and recele@r instructions

[PO.11]Project management and finance: Demonstrate knowledge and understanding of the engineering &
management principles and apply these to oneds o
and in multidisciplinary enviraments

[PO.12]Life-long learning : Recognize the need for, and have the preparation and ability to engage in independiéet ar

long learningn the broadest context of technological change.

D. Assessment Plan:
Criteria Description Maximum Marks
Job preparation 30
Internal Assesaent File/Records 15
(Summative) Viva 15
End Term Exam End Term ExangExternal Practical 40
(Summative) Exam)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) qualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Make up Assignments Students who mies a class will have to report to the tearhabout the absence
(Formative) A makeup clasen the job done on the day of absence will be given which hag

be completedwithin a week from the date of absence. No extensions will be g
on this. The attendance fohtt particular day of absence will be marked blank
that the student is not accounted for absence. Thigdes are limited to a maximur]
of 2 throughout the entire semester.

Homework/ Home Assignment/ | There are situations where a student may have to work in home, especially b

Activity Assignment a flipped classroom. Although these works are not graded with marks. Howe

(Formative) student is expected to participate and perform these assignments with full zeal

the activty/ flipped classroom participation by a student will be assessed and 1
will be awarded.

E. SYLLABUS

=

Study of parts of lathe machine and lathe operations

2. Perform different operations on lathe machine likacing, Turning, Taper Turning an
knurling onMS cylindrical work piece

3. Sudy of types of weldingrocess and perform ldingof different types ofoint on MS

plate with arc welding process

Study of two stroke and four stroke engines.

Layout of a small building plan on ground.

Levelling around Acadac block.

Measurement of tensile strength of reinforcement bar using UTM.

Measurement of compressive strength of Brick/Cement by CTM.

Designing of residential wiring and study of three phase induction motor.

10 Study of the working of fluorescent lamp andlicey fan.

11.Use of electronic Instruments and tools.

12.Building DC Regulated Power Supply.

©0o~NOOBA

F. TEXT BOOKS

I. Hajra Choudhury S. K and Bose S. K, Elements of Workshop Technology, Vol I, Media
ii. Promoters & Publishing Pvt. Ltd., Mumbai, 2012.



Vi.

Raghuvansh®.S, Workshop Technology, Dhanpat Rai and Sons, Delhi, 2002.
Punmia B. C, Surveying, Laxmi Publications, Bangalore, 2012.

Uppal S.L., Electrical Wiring, Estimating and Costing, Khanna Publishers, 1978.
Bishop Owen, Electronics: A First Course, (2¢EWNES, An Imprint of Elsevier, 2006.



G.

Lecture Plan:

Lec No Topics Session Outcome Mode of | Corresponding | Mode of Assessing
Delivery CO the Outcome

1 Study of parts of lathe Understanding Lecture+Lab | 1030.1 Lab Experiment

machine and lathe building of_tools and
_ lathe machines

operations

2 Perform different| Performance ol Lecture+Lab | 1030.1 Lab Experiment
operations on lathe different operations
machine like Facing,
Turning, Taper Turnin
and knurling on M§$
cylindrical work piece

3 Sudy of types of welding Understanding o] Lecture+Lab | 1030.2 Lab Experiment
process and perform welding processes
weldingof different
types ofjoint on MS plate
with arc welding process

4 Study of two stroke ang Knowledge of IC| Lecture+Lab | 1030.2 Lab Experiment
four stroke engines. engines

5 Layout of a small buildin| Understanding o] Lecture+Lab | 1030.3 Lab Experiment
plan on ground. building layout

6 Levelling around Have information Lecture+Lab | 1030.3 Lab Experiment
Academic block. regarding levelling

7 Measurement of tensile | UTM experiment Lecture+Lab | 1030.4 Lab Experiment
strength of
reinforcement bar using
UTM.

8 Measurement ofi CTM experiment Lecture+Lab | 1030.4 Lab Experiment
compressive strength @
Brick/Cement by CTM.

9 Designing of residentig Gain knowledge Lecture+Lab | 1030.5 Lab Experiment
wiring and study of three 3\,?:?#; residentia
phase induction motor.

10 Study of lamp an( Lecture+Lab | 1030.5 Lab Experiment

Study of the working o
fluorescent lamp ang
ceiling fan.

ceiling fan




11 Analyze the Lecture+Lab | 1030.6 Lab Experiment
Use of electroniq characteristics ol
Instruments and tools. | different  electronic
components and its
applications.
12 Building DC Regulatq Understanding o] Lecture+Lab | 1030.6 Lab Experiment
small circuits.

Power Supply.




H. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES

CO PO|PO|PO|PO |PO|PO|PO|PO|PO |PO |PO|PO12
STATEMENT 1 (2 |3 |4 5 6 7 8 9 10 |11
MED301 | Understanding abou 1 1 1 1 1

the various measuring
marking and cutting
tools and Compreheng
the safety measure
required to be taken
while using tools.

MED302 | Acquire skills and 1 1
Knowledge about
lathe machine,
welding machines
and 2$4S engines
and their operations,

MED303 | Learn different 1 |1 1 1
techniques for
guality assurance
check of building
materials.

MED304 | Analyse the profile |1 1 1 1
of existing ground
for any
infrastructure
development project

MED305 | Understand about the| 1 1 1 1 1
basic construction anc
working principle of
fluorescent lamp,
ceiling fan and three
Phase Induction
machine

MED30.6 | Analyze the 1 |1 1 1 1
characteristics of
different electronic
components and
CRO.

1- Low Correlation; 2 - Moderate Correlation; 3 - Substantial Correlation



s W = MANIPAL UNIVERSITY JAIPUR
£ Y School of Basic Sciences
4 ¥
"%{gﬁ ﬁgﬁf Department of Physics
P O Course Hanabut
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Engineering Physics | 001 | 4Credits [310 4
Session: JulyNov, 2019 Faculty: Dr.Saikat| ClassB.Tech. 1ISem.

A. Introduction: The mission of the Engineering Physics course is to prepare students for careers in engin

B.

where physics principles can be applied to the advancement of technology. The eamnsevill develop
sufficient depth in physics skills to produce engineers who can relate fundamental physics to pra
engineering problems, and will possess the versatility to address new problems in our rapidly cha
technological basel'he presentourse is meant to provide a more thorough groundingpiplied physicéor

a selected specialty such agtics,quantum physics, atomic & molecular physac&l solidstate physics. The
discipline is also meant for crefisnctionality and bridges the gdpetween theoretical science and practica
SYaAySSNAy3Id LG A& y2i0l0fS (GKS GSNY aSy3aiaySSi
universities and colleges.

Course ObjectivesAt the end of the course, students will be able to

[1001.1]identify clearly thewide range of diversity in science and technology with the help of knowlec
of the basic Physics.

[1001.2]justify andexplain various processes involved in understanding the nature of light
[1001.3]categorize and investigatbe problems and pplications of quantum physics
[1001.4]understand and relate the fundamentals of quantum mechaamdapplythe skills to solve one
dimensional motion of particles

[1001.5] impart the knowledge of empirical laws based $alid $ate Physis and Atomic and Molecular
Physics

[1001.6] develop skillsn imparting practical knowledge teeal time solutionof industrial problems

PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1] Engineering knowledgépply the knowledge of mathematicszience, engineering fundamentals
and anengineering specialization to the solution of complex engineering problems

[PO.2] Problem analysisldentify, formulate research literature, and analyze complex engineerir
problems reaching substantiatezbnclusions using first principles of mathematics, natural sciences, :
engineering sciences

[PO.3] Design/development of solutiondDesign solutions for complex engineering problems @esign
system components or processtdgt meet the specified needwith appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations

[PO.4] Conduct investigations of complex problembse researcihhased knowledge and researct
methods includingdesign of experimets, analysis and interpretation of dgtand synthesis of the
information to provide valid conclusions

[PO.5] Modern tool usageCreate, select, and apply appropriate techniques, resources,naoakrn
engineering and IT toolscluding prediction and modiglg to complex engineering activities with ar
understanding of the limitations

[PO.6] The engineer and societ4pply reasoning informed by tleentextual knowledge to assess societa
health, safety, legal, and cultural issuasd the consequent respongiities relevant to the professional
engineering practice

[PO.7] Environment and sustainabilitygnderstand thempact of the professional engineering solution:
in_societal and environmental contextand demonstrate the knowledge of, and need for susthiea
development




[PO.8] EthicsApply ethical principles and commit poofessional ethicand responsibilities and norms of
the engineering practices

[PO.9] Individual and team workFunction effectively as an individual, and agmy@mber or leader in
diverse teamsand in multidisciplinary settings

[PO.10] CommunicationCommunicate effectivelgn complex engineering activities with the engineerin
community and with society at large, such as, being able to comprehend and write effective reports
designdocumentation, make effective presentations, and give and receive clear instructions

[PO.11] Project management and finandeemonstrate knowledge and understanding of the engineerir
FYR YFyYyF3SYSyid LINAYOALX Sa | yR I Llahd®leadeKisadt&am it
manage projects and in multidisciplinary environments

[PO.12] Lifdong learning Recognize the need for, and have the pnep@n and ability to engage in
independent andife-long learningn the broadest context of technologicehange

D. Assessment Plan:
Criteria Description Maximum Marks
Sessional ExamClpsedBook) 20
Internal Assessment Sessional Exam ClpsedBook) 20
(Summative) In class Quizzemd Assignment 20
(Accumulated and Averaged)
EndTerm Exam End Term ExantC{osedBook) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stude
(Formative) be qualified for taking up the End Semester examination. The allowan
25% includes all types of leaves including medical leaves.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, espe
Activity Assignment before a flipped classroom. Although these works are not graded
(Formative) marks. However, a student is expected to participate and perform tk
assignments with full zeal sim¢he activity/ flipped classroom participatig
by a student will be assessed and marks will be awarded.

E. SYLLABUS

Optics: Two source interference, double slit interference, coherence, intensity in double slit interferet
thin film interference, atwedge, Newton's rings, Michelson's interferometer, diffraction and wave the«
of light, singleslit diffraction, intensity insingleslit diffraction (using phasor method), diffraction at &
circular aperture, doubleslit interference and diffraction, combinedtensity in doubleslit diffraction
(qualitative approach), diffraction of light through multiples slits, diffractioatiggs, dispersion and
resolving power of gratings, polarization of electromagnetic waves, polarizing sheets, polarizatic
reflection, double refractionQuantum PhysicsBlack body radiation and Planck’s hypothesis, Stefal
Law, Wein's displacementia Photoelectric effect, Compton effect, photons and electromagnetic wav
wave properties of particles, de Broglie hypothesis, Davi€&dammer experiment, quantum particle (wave
packet, phase velocity, group velocity), the uncertainty princiQieantum Mechanics:An interpretation
of quantum mechanics, wave function and its significance, Schrodinger equation, particle in a box, p:
in a well of finite height (qualitative), Tunneling through a potential barrier and its applications, the sir
harmonc oscillator (qualitative)Atomic Physics & Molecular PhysicAtomic spectra of gases, energ)
states and spectra of molecules (rotational and vibrational energy leveld), ® & & LIS O (i NHzY 3
spontaneous and stimulated transitions, #e and Rby laser, application of laserSplid State Physics:
band theory of solids, electrical conduction in metals, insulators and semiconductors, Superconduc
type-l and typell superconductors, Meisner effect, BCS theory (Introductory) and applicatbns
superconductivity.



F. TEXT BOOKS
1. Halliday, Resnick, Krane, PHYSICS, Volurflegjifion, John Wiley & Sons, Inc, 2011
2. Beiser & Mahajan, Modern Physics, Mc Graw Hiledition., 2009
G. REFERENCE BOOK
Serway& Jewett, PHYSICS for Scientists and Engineers with Modern Physics; Volueuktid;s,
2013
H. Lecture Plan:
Lec No. | Topics Session Outcome Mode of | Corresponding | Mode of Assessing
Delivery | CO the Outcome
. . To acquaint and clear| Lecture 1001.1 NA
1 Discussion of :
teachers expectations an
Lecture Plan
understand student
expectations
. To make the studen| Flipped 1001.1 & In Class Quiz (N
2 Introduction to .
OPTICS understand the .dlfference Classroom 1001.2 Accounted)
between physical ang
geometrical optics. Recg
elementary idea of
transverse and longituding
waves. Develop
mathematical
representation of waves.
3 Interferenpe of Understanding of the Lecture 1001.2 Class Quig 1
f AIKUZXZ , 7conceptof coherent wave Home Assignmert
double slit and interference 1
interference, Mid Term |
coherence End Term
4 Intensity in double| Derivation of the formulg Lecture 1001.2 Class Quig 1
slit interference for intensity distribution in Home Assignment
using Phasor double slit interference 1
method Mid Term |
End Term
5 Interference in Understand the concept g Lecture 1001.2& Class Quig 1
thin film, thin-film interference 1001.6 Home Assignment
antireflection 1
coatings Mid Term |
End Term
6 TUTORIAL:1 Activity
(Think Pair
Share)
7 Interference in Understand the concept g Lecture 1001.2& Class Quig 1
wedge shaped air | interference in  wedge 1001.6 Home Assignment
film shaped films and 1
AYGNRRdzOG A 2y Mid Term |
ring End Term
8 bSsi2y@a|[5SAONAGS & KS Lecture 1001.2 Class Quiz 1
theory and experiment and develoj Home Assignment
experiment 0KS GKS2NeR 2 Mid Term |

End Term




9 TUTORIAL: 2 Activity
(Think Pair
Share)
Michelson Description of Michelsor Lecture 1001.2 Class Quig 1
1011 |. : )
interferometer ¢ interferometer and Home Assignment
construction & derivation of the formula 1
theory ( for  determination  of Mid Term |
Qualitative wavelength using it. End Term
approach only),
Applications of
Michelson
interferometer (
determination of
wavelength)
12 TUTORIAL: 3 Activity
(Think Pair
Share)
1314 Diffraction and Introduction to diffraction| Lecture, 1001.2 Class Quigz 2
wave theory of and understand thg Activity Home Assignment
light, Fraunhoffer | difference between 2
diffraction at Fraunhoffer and Fresne Mid Term |
single slitg theory | diffraction End Term
and intensity
distribution
Analysis by Phaso| Develop the theory ang Lecture 1001.2 Class Quig 2
1516 ) ) : :
method, Intensity | formula for single sl Home Assignment
distribution curve, | diffraction 2
Diffraction at a Mid Term |
circular aperture End Term
) Activity 1001.2
17 TUTORIAL:4 (Think Pair
Share)
18 Fraunhoffer Qualitatively devglop Fhe Lecture 1001.2 Class Quiz.2
diffraction at fo.rm.ula. fqr mtensﬂy Home Assignment
double slitc d!strlbqtlon in double slit 2 .
diffraction Mid Term |
theory ( End Term
Qualitative
approach only)
and intensity
distribution
19 Fraunhoffer Understand the multiplg Lecture 1001.2 Class Quig 3
diffraction at slit diffraction pattern and Home Assignment
multiple slitg diffraction grating 2
theory and Mid Term |
intensity End Term
distribution,
Diffraction grating
20 Activity 1001.2
TUTORIAL:6 (Think Pair
Share)
wlkef SAIK{ YRSNREUGI YR { Lecture 1001.2 Class Quiz 3
21 ) T . ;
of resolution, criteria for resolution and Home Assignmenr2
Dispersion and derive the expression for Mid Term |

End Term




resolving power of
grating

dispersive and resolving
power

. Activity 1001.2
22 TUTORIAL:7 (Think Paif
Share)
2324 | Polarization of EM Understand the o Lecture 1001.2 Class sz_?;
. phenomenaof polarisation Home Assignment
Waves, Polarizing .
and different approaches 3
sheets, ) _
o to polarise EM waves Mid Term |
Polarization by End Term
reflection, Double
refraction, Malus
law & Brewsters
law
) Activity 1001.2
25 TUTORIALS: 8 (Think Paif
Share)
Understand the laws of | Flipped 1001.1 & Class Quig 4
26-27 EI?CEbAO(:yﬂ X 2 Black Body radiation and | Class, 1001.3 Home Assignmernt
1AYUNRRdzOU A 2y Lecture 4
law, Stefan . :
hypothesis Mid Term I
Boltzmann law, End Term
RaleighJeans Law
UV Catastrophe,
tftlyOl Qa
hypothesis and
tftlyOl Qa
black body
radiation
: Describe the theory o] Lecture 1001.1 & Class Quigz 4
2829 Zf?g(t:?electnc Photoelectric effect ang 1001.3 Home Assignmd -
" Compton effect 4
Experimental -

. Mid Term I
observations of End Term
Photoelectric
effect, Compton
effect ( Qualitative
approach)

) Activity 1001.3
30 TUTORIAL:9 (Think Pai
Share)
31 Photons and Understgnd the congept o] Lecture 1001.1 & Class Quuz_S
. de-Broglie hypothesis and 1001.3 Home Assignment
electromagnetic . e
. describe theDavission 4
waves, deBroglie . .
. Germer Experiment Mid Term I
hypothesis of
End Term
matter wave,
DavissorGermer
Experiment
32:33 | Quantum particle, Understand the Group Flipped 1001.3 Class ngS
Concept of wave Velocity and Phase Classroom Home Asignment-
Velocity and the concept |, Lecture 5

packet. Group and
phase velocity,

Relation between

of Uncertainty Principle

Mid Term Il
End Term




Vg & Vp in
dispersive
medium,
Uncertainty
Principle (
Statement and
expression only)
and its Physical

significance
34 Activity 1001.3
TUTORIAL: 10 (Think Pair
Share)
35 An Interpretation | Introduction to  wave| Lecture 1001.3 Class Quig 5
of Quantum function and Schrodinge Home Assignment
mechanics, Wave | waveequation 5
function and its Mid Term Il
physical End Term
significance,
{ OKNPp RA Y]
equation
36 Particle in a box off Derive the wavdunction | Lecture 1001.3 Class Quiz 6
infinite potential | and energy of a particle Home Assignment
height confined in a one 5
dimensional box Mid Term I
End Term
37 TUTORIAL: 11 Activity 1001.3
(Think Pair
Share)
Particle in a well ol Qualitatively describe the | Lecture 1001.3 Class Quig 6
38-39 . . o :
finite height ( phenomena of particle in & Home Assignment
qualitative), finite well and the 5
Tunnelling through phenomena of tunnelling Mid Term I
a potential barrier End Term
( qualitative) and
its applications
40 Quantum Qualitative discussion ¢ Lecture 1001.1 & Class Quiz 6
mechanical simplel the wave function ang 1003.4 Home Assignmert
harmonic energy of a harmoni 5
oscillator ( oscillator Mid Term I
Qualitative) End Term
a1 TUTORIAL: 12 Activity
(Think Pair
Share)
4243 | 2 KNDA ¢ | wS QI- ff . 2 K NJ Flipped | 1001.1 &| Class Quiz Not
) atomic spectra) Classroom| 1001.4 Accounted)
Atomic Spectra of : ’
. Understand the continuouy , Lecture Home Assignment
gasesContinuous L
and characteristic and cha_racterlstlc xays 6
and derive the relatec End Term
X-rays, Duane
: formula.
Hunt relation,
az2zasStsSeqQi
4445 | Energy states and Qualitative discussion ¢ Lecture 1001.4 Class Quig 7

spectra of

molecules (

Rotational and Vibrationg

Home Assignment
6




Rotational and

spectra and the relate(

End Term

Vibrational formulas
spectra)
_ Activity
46 TUTORIAL: 13 (Think Pair
Share)
Understand the lasers an Lecture 1001.4 & | Class Quig 7
47 Lasers .
the related optical 1001.5 End Term
Spontaneous and
) phenomena.
stimulated
transitions,
Population
inversion and
metastable state,
4849 | Construction and Description of Ruby lasq Flipped 1001.5 Class Quiz 7
. and HeNe laser and Classoom End Term
working of Ruby : ,
laser understand their working |, Lecture
Construction and
working of HeNe
laser, Energy level
diagram of HeNe
laser, Application
of Laser
) Activity
50 TUTORIAL: 14 (Think Paif
Share)
Understand qualitatively Lecture 1001.5 &| Class Quig 8
51 Ba_nd Theory_ of the band theory of solids 1001.6 End Term
solids, Electrical
conduction in
Metals, Insulators,
and
Semiconductors
5253 | Superconductivity: Introduc.tlt.)n to super Lecture 1001.5 &| Class Quig 8
conductivity and 1001.6 End Term
Type | and Typell
. .| superconductors and th¢
Superconductivity,
) related phenomena
Meisner effect
) Activity
54 TUTORIAL: 15 (Think Pai
Share)
Qualitatively  understang Lecture 1001.5 &| Class Quig 8
o5 BCS Theory ( the BCS theory and the 1001.6 End Term
Introductory) and applications
Applications of PP
superconductivity
) Activity
56 TUTORIAL: 16 (Think Paif

Share)




Course Articulation Matrix: (Mapping of COs with POs and PSOs)

CO

CORRELATION WITH PROGRAM OUTCOMES

STATEMENT

PO| PO| PO| PO| PO| PO| PO| PO| PO | PO | PO

2

3 |4 |5 |6 |7 |8 |9 |10 |11 |12

PY
1001.1

understand the
wide range of
diversity in science
and technology
with the help of
knowledge othe
basic Physics.

2

1 |12 |1 |2 2 1

PY
1001.2

explain various
processes involveq
in understanding
the nature of light

PY
1001.3

identify the
problems and
applications of
Quantum Physics

PY
1001.4

fundamentals  of
quantum
mechanics an(
apply to one
dimensional
motion of particles

PY
1001.5

impart the
knowledge of
empirical laws
based on Solid
state Physics an|
Atomic and
Molecular Physics

PY
1001.6

develop skills in
imparting practical
knowledge toreal
time solution of

industrial problems

1- Low Correlation; 2Moderate Correlation; 3 Substantial Correlation



Y- MANIPAL UNIVERSITY JAIPUR

School of Basic Sciences

5%%& la,éﬁg Department of Physics
%, o o Course Hanaut

Engineering Physics Lab | R¥30 | 1 Credit002 1
SessionJuly- Nov, 2019 Faculty: Dr.Saikat| ClassB. Tech. ISem.

Introduction: The mission of the Engineering Physics course is to prepare students for caree
engineering where physics principles can be applied to the advancemésttoiology. The course work
will develop sufficient depth in physics skills to produce engineers who can relate fundamental phys
practical engineering problems, and will possess the versatility to address new problems in our rz
changing technolgical baseThe present course is meant to provide a more thorough groundiagphed
physicdor a selected specialty such agtics,quantum physics, atomic & molecular physacsl solidstate
physics. The discipline is also meant for cffosgtionalty and bridges the gap between theoretical scienc
YR LN} OGAOIFT SyaAySSNAy3aId LG A& y20l6fS GKS
in several universities and colleges.

Course ObjectivesAt the end of the course, students e able to

[1030.7] clearly explain thaifferent type of erroslike backlash error, parallax etc

[1030.9 assesghe behaviour ofbasicinstruments like Vernier Callipers, screw gauggherometerand
spectrometeretc and it will enhanceheir skillsto use them.

[1030.3]acquire,analyseand proces&xperimental data

[1030.4 compare and contraghe facts and ideas handling thepracticalapplications of light, electricity
soundand modern physics

[1030.9 acquire hands on skills on diverse espental tools related to physics thaire essential for
engineering students

PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1] Engineering knowledgépply the knowledge of mathematics, science, engineering fundament:
and an engineerirgpecialization to the solution of complex engineering problems

[PO.2] Problem analysisidentify, formulate research literature, and analyze complex engineerir
problems reaching substantiated conclusions using first principles of mathematics, nataredesgiand
engineering sciences

[PO.3] Design/development of solutiondesign solutions for complex engineering problems @design
system _components or processtsat meet the specified needs with appropriate consideration for th
public health and safgt and the cultural, societal, and environmental considerations

[PO.4] Conduct investigations of complex problemblse researcthhased knowledge and researck
methods includingdesign of experiments, analysis and interpretation of datad synthesis of the
information to provide valid conclusions

[PO.5] Modern tool usageCreate, select, and apply appropriate techniques, resources,namtkrn
engineering and IT toolmcluding prediction and modeling to complex engineering activities with
understanding othe limitations

[PO.6] The engineer and societ4pply reasoning informed by tleentextual knowledge to assess societa
health, safety, legal, and cultural issusmsd the consequent responsibilities relevant to the profession
engineering practice

[PO.7] Environment and sustainabilitygnderstand thempact of the professional engineering solution:
in_societal and environmental contextand demonstrate the knowledge of, and need for sustainak
development

[PO.8] EthicsApply ethical principles @hcommit toprofessional ethicand responsibilities and norms of
the engineering practices




[PO.9] Individual and team workFunction effectively as an individual, and asm@mber or leader in
diverse teamsand in multidisciplinary settings

[PO.10] Commuitation: Communicate effectivelgn complex engineering activities with the engineerin
community and with society at large, such as, being able to comprehend and write effective reports
design documentation, make effective presentations, and giveraoéive clear instructions

[PO.11] Project management and finandeemonstrate knowledge and understanding of the engineerir
FYR YFyYyFr3SYSyid LINAYyOALX Sa FyR FLLJXeée GKSasS G2
manage projects and in multidiptinary environments

[PO.12] Lifdong learning Recognize the need for, and have the preparation and ability to engage
independent andife-long learningn the broadest context of technological change

D. Assessment Plan:
Criteria De<ription Maximum Marks
Continuous Assessment/Viva 60
Internal Assessment
(Summative)
End Term Exam End Term Exam 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stude
(Formative) be qualified for taking up the End Semester examination. The allowan

25% includes all types of leaves including medical leaves.

Homework/ Home Assignment/ | There are situations where a student may have to work in home, espe

Activity Assignment before a flipped classroom. Although these works are not graded

(Formative) marks. However, a student is expected to participate and perform tk
assignments with full zeal sim¢he activity/ flipped classroom participatig
by a student will be assessed and marks will be awarded.

E. SYLLABUS
Experiments on interference, diffraction and dispersion, experiments on quantum theory of radia
Experiments on band theory of solidensiconductors, Experiments on resonance circuits,-efédict.
F. TEXT BOOKS
1. Jewett & Serway, PHYSICS for Scientists and Engineers with Modern Physics (7e), Cengage Lea
2008.
2. Worsnopé& Flint, Advanced Practical Physics for Students (9¢e), Methuen & Co. Ltd, London 1987.
G. Lecture Plan:
Lec No | Topics Session Outcome Mode of | Corresponding Mode of Assessing
Delivery (6{0) the Outcome
) ) To acquaint and cleg Lecture 10301 NA
1 Discussion of .
Lecture Plan teachers expectation
and understand studen
expectations
5 Experiments on To make the studen| Handson 1030.1 & Continuous
=Xp understand the| training 10302 Assessment/Viva
interference .
difference between

physical and geometrica
optics. Recall elementar
idea of transverse an
longitudinal waves




Develop mathematica
representation of waves

3 Experiments on Understanding of the Handson 10302 & Continuous
diffraction and concept of cohereni training 1030.3 Assessment/Viva
dispersion waves and interference

4 experimentson Derivation of the formulg Handson 10302 & Continuous
quantum theory of | for intensity distribution| training 1030.3 Assessment/Viva
radiation in double slit interference

5 Experiments on Understand the concep Handson 10303 & Continuous
band theory of of thin-film interference | training 1030.4 Assessment/Viva
solids

6 Experiments on Handson 10303, 1030.4| Continuous
semiconductors training & 1030.5 | Assessment/Viva

7 Experiments on Understand the concep Handson 10303, 1030.4| Continuous
resonance circuits | of interference in wedgeg training & 1030.5 | Assessment/Viva

shaped films ang
AYGNRRdzOG A 2
ring

8 Experiments on Handson 10303 & Continuous
Halleffect training 1030.4 Assessment/Viva

H. Course Articulation Matrix: (Mapping of COs with POs and PSOSs)
CORRELATION WITH PROGRAM OUTCOMES
CO STATEMENT | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PO| PO
1 /2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12
PY understand 3 |3 1 12 |1 3 |1 1
10301 | different type of
error like
backlash error,
parallax etcand
its role in making
conclusions.
PY gain knowledge 3 |2 2 |2 1 |2 1
10302 | on the behaviour
of basic
instruments  like
Slide Callipers,
Vernier Callipers
screw gauge an
spherometeretc.
PY acquire,analyse |1 |1 |1 3 |2 1 12 (1 |2
10303 | and process
experimental
data
PY understand the 1 |2 2 |2 |1 1
10304 | facts and ideas
handling the
practical
applications of
light, electricity




soundand
modern physics

PY
10305

acquire hands or
skills on diversg
experimental
tools related to
physics that are
essential for
engineering
students

1- Low Correlation; 2Moderate Correlation; 3 Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR
School of Automobile, Mechanical & Mechatronics

Department of Automobile Engineering
Course Handout

Economics | EO 1323 | 3 Credits | 300 3

Session: July 1B November 19 | Faculty: Dr Poonam Mish@lass: B. Tech Semester lll

A. Introduction: This course is offered by Dept. of Economics to the Engineering departments, targeting stud
give basic understanding in the concept of economics. It mainly deals with economic issues related to cc
behaviour, firms, industriesnd business organizations to make aware the students regarding economic enviro
This course also discusses the preliminary concepts associated with macroeconomic variable like GDP i
balance of payments etc. It explores various possibiktesrging in an economy and the role of economic policy
this context.

B. Course OutcomesAt the end of the course, students will be able to

[1323.1] Describe the basic principles of micro and macroeconomic analysis.
[1323.2] Interpret and illustragecision making process in practical life.
[1323.3] Aware of the tools and techniques of economics for real world.
[1323.4] Recognizéhe problems and give solutions to it.

[1323.5] Recalthe assumptions that underpin the Micro/Macro model

C. Program Outcomes and Program Specific Outcomes

[PO.1].

[PO.2].

[PO.3].

[PO.4].

[PO.5].

[PO.6].

Engineering knowledge Demonstrate and apply knowledge of Mathematics, Science, and Engine:
to classical and recent problems of electronic design & communication system.

Problem analysis Identify, formulate, resarch literature, and analyze complex engineering proble
reaching substantiated conclusions using first principles of mathematics, natural sciences, and eng
sciences.

Design/development of solutionsDesigna component, system, or process to rdestred needs within
realistic constraints such as economic, environmental, social, political, ethical, health and ¢
manufacturability, and sustainability.

Conduct investigations of complex problemsUse researchased knowledge and research metho
including design of experiments, analysis and interpretation of data, and synthesis of the informa
provide valid conclusions

Modern tool usage Create, select, and apply appropriate techniques, resources, and modern engir
and IT tools includig prediction and modeling to complex engineering activities with an understan
of the limitations

The engineer and societyApply reasoning informed by the contextual knowledge to assess soci
health, safety, legal, and cultural issues and theecpent responsibilities relevant to the professior

engineering practice



[PO.7].

[PO.8].

[PO.9].

[PO.10].

[PO.11].

[PO.12].

Environment and sustainability: Understand the impact of the professional engineering solution:
societal and environmental contexts, and demonstrate the knowledge of, and neadtdorable
development

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms ¢
engineering practices

Individual and team work: Function effectively as an individual, and as a member or leader in div
teams, and in multidisciplinary settings

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

Project management and financeDemonstrate knowledge and understanding of the engineering
management principles and apply t hese ,tomanage
projects and in multidisciplinary environments

Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepe
and lifelong learning in the broadest context of technological change

D. Assessment Plan :

Criteria Description Maximum Marks
Criteria Description Maximum Marks
Sessional Exam | 15
Internal Assessment Sessional Exam Il 15
(Summative)
Assignments , Activity, etc. 30
End Term Exam End Term Exam 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a st
(Formative) to be qualified for taking up the End Semester examination.
allowance of 25% includes all types of leaves including medical lea
Make up Assignments Students who misses a class will have to report to the teacher about
(Formative) absence. A makeup assignment on the topic taught on the day of absen

be given which has to be submitted within a week from the date of abs¢
No extensions will ke given on this. The attendance for that particular day
absence will be marked blank, so that the student is not accounted for abs
These assignments are limited to a maximum of 5 throughout the e

semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, espe
Activity Assignment before a flipped classroom. Although these works are not graded with m
(Formative) However, a student is expected to participate and perform these assignn

with full zeal since the activity/ flipped classroom patrticipation by a studer
be assessed and marks will be awarded.

E. SYLLABUS

Definition, nature and scope of economics; Introduction to micro and macroeconomics; law of demand and
elasticityof demand and supply; cardinal and ordinal approaches of utility; production, laws of production; co
revenue analysis; various market situations; Break even analysis; Capital budgeting Macro Economics: |



income and its concepts, value of mpred its changes; foreign exchange rate; monetary and fiscal policies
other macro concepts (Balance of payments, Business cycles etc.)

F. TEXT BOOKS

1 P. Samuelson and Nordhaus, Economic¥, Fition, Tata McGrawHill, 2008.
1 DornbuschFischer and Startz Macroeconomics, McGraw Hill, 2010

1 H C Peterson, Managerial economics, PearsBEdion, 2012

G. REFERENCE BOOKS
P L Mehta, Managerial Economics, S Chand and company pvt. limited, New Delhi, 2012

1
1  HL Ahuja, managerial economics, S Chand and company pvt. Limited,2010

1 H.L. Ahuja, Advanced Economic Theory: Microeconomic Analysis, S. Chand and Co. Limited, New L
2007

1

1

Lipsey & Chrystal, Economics, Oxford University Press, 2011.
Richard TFroyen MacroeconomicsPearson Education Asia, 2005



H. Lecture Plan:

Lec No Topics Session Outcome Mode of Delivery | Corresponding | Mode of Assessing the Outcome
CO
1 Overview of the course structure To acquaint and clear theverview | Lecture NA NA
of the course
2 Objective of the course Discussion of the objective of th Lecture NA NA
course for the engineers
3,4 Definition, nature and scope of economics, Describe the concept given I Lecture 1323.1 Class Test
introduction to micro and macroeconomics| different economists, its scop| Mid Term |
differences between micro ai
macro economics
5,6,7, Cardinal approaches of utility Describe the concept of cardin Lecture 1323.1 Class Test
approach of utility, Law of DMU an( Mid Term |
equi marginal utility
8,9,10,11 | Law of demand and supply, elasticity of demg Describe the concept of demar Lecture 1323.1 Class Test
and supply supply, elasticity of demand ar Mid Term |
supply with examples, conceptu
guestions
12 Revision of previous lectures Recall all the concepts discussed Lecture 1323.5 Class Test
previous classes Mid Term |
End Term
13 Discussion of the topics related to assignme Discussion about the assignme Lecture, Activity HomeAssignment
topics Mid Term 1
End term
14,15,16 Ordinal approaches of utility Recall of the differences between t Lecture 1323.5 Class Test
concept of the cardinal approach g Mid Term |
ordinal approach of utility , Iq End Term
analysis, Consumers equilibriur
IE,SE,PE
17,18,19 Production, laws of production Discussion of the concept Lecture 1323.4 Class Test
production, recognize productig Mid Term Il
function, producers equilibrium End Term
RTS
20,21 Cost and revenue analysis Discussion of theoncept of cost an( Lecture 1323.4 Class Test
cost function, recognize SR and | Mid Term Il
COSt curves, revenues End Term
22,23 Various market situations; Break even analyj Aware of market morphology wit| Lecture 1323.3 Class Test
examples, Interpret and illustra Mid Term Il
BEA End Term
24 Revision of previous lectures Recall all the concepts discussed Lecture 1323.5 Class Test
previous classes Mid Term 1l

End Term




25 Discussion of the topics related to assignme Recall the discussionabout thel Lecture, Activity 1323.5 Home Assignment
assignment topics Mid Term Il
End term
26 Capital budgeting Interpret and illustrate the concept| Lecture 1323.2 Home Assignment
CB and various tools Class Test
End Term
27,28 Macro EconomicsNational income and its | Interpret and illustrate the concept| Lecture 1323.2 Home Assignment
concepts NI,GDP,GNI,PI etc., circular flow Class Test
End Term
31,32,33 Monetary and fiscal policies Concept of monetary and fisc| Lecture 1323.3 Home Assignment
policies, Aware of itsinstruments, Class Test
importance and limitations End Term
34,35 Inflation Concept of inflation, Aware of Lecture 1323.3 Home Assignment
demand pull and cost push inflatio Class Test
End Term
36,37 Various macraoncepts: Balance of | Aware of the concept of BOP, Lecture 1323.3 Home Assignment
payments, Business cycles Business cycles Class Test
End Term
38 Discussion of the topics related to end sessiq Recall the discussion about the Lecture 1323.5 End Term
examination assignmentopics
39 Conclusion and Course Summarization | Recall all the concepts discussed i Lecture 1323.5 End Term

previous classes




I. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WHRIOGRAM OUTCOMES CORRELATION WITH
CcO PROGRAM SPECIFIC
STATEMENT OUTCOMES

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PSO1|PSO2|PSO3

1 2 3 4 5 6 7 8 9 10 11 12
EO Describe the basic principles of micro a 1 2 2
1323. | macroeconomic analysis
1
EO Interpret and illustratdecision making process 1 2 2
1323. | in practical life
2
EO Aware of the tools and techniques of economi 2 2 2
1323. | for real world
3
EO Recognizehe problems and give solutions to i 2 2 2
1323.
4
EO |Recall the assumptions that underpin 2 3
1323. |Micro/Macro model
5

1- Low Correlation; 2 - Moderate Correlation; 3

- Substantial Correlation
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T Session: JulytPecember 19 | Faculty: Dr. Sunil Joshi
A. Introduction: This course is offered by Dept. of Mathematics as core subject, targeting students who wish to p

research& development in industries or higher studies in field of Engineering Mathematics. Offers in c

knowledge Laplace and Fourier transform, Numarianalysis, Fourier series and vector calculus. Students

expected to have background knowledge on integration and differentiation for a better learning.
B. Course OutcomesAt the end of the course, students will be able to

[1313.1] Describe the concept of Laplace Transform & their properties to apply in real world problems w
enhance their analytical skills in solving the related problems in engineering.

[1313.2] Describe the problems of engineering by using Numerical analysis.

[1313.3] Descibe the concepts and properties of gradient, divergence and curl to formulate engineel
problems and convert line integrals into area integrals and surface integrals into volume integra
using suitable theorems.

[1313.4] Describe the concept and propertief periodic functions by Fourier series and apply them t
evaluate the related problems.

[1313.5] Describe the concepts of the Fourier transforms and apply them to solve problems arisir
Engineering, which increase the employability in the related field.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1].Engineering knowledgeApply the knowledge of mathematics, science, engineering fundameiatadsan
engineering specialization to the solution of complex engineering problems

[PO.2].Problem analyss: Identify, formulate research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

[PO.3].Design/development of solutionsDesign saitions for complex engineering problems agelsign system
components or processdbat meet the specified needs with appropriate consideration for the public health an
safety, and the cultural, societal, and environmental considerations

[PO.4].Conduct hvestigations of complex problemgsJse researchased knowledge and research methods including
design of experiments, analysis and interpretation of datad synthesis of the information to provide valid
conclusions

[PO.5].Modern tool usage Create, s&ct, and apply appropriate techniques, resources, arudlern engineeringnd IT
toolsincluding prediction and modeling to complex engineering activities with an understanding of the limitati

[PO.6]. The engineer and societyApply reasoning informedytthe contextual knowledge to assess socieledalth,
safety, legal, and cultural issuasd the consequent responsibilities relevant to the professional engineering
practice

[PO.7].Environment and sustainabilityUnderstand thémpact of the professioal engineering solutions societal and
environmental contextsand demonstrate the knowledge of, and need for sustainable development

[PO.8].Ethics Apply ethical principles and commit poofessional ethicand responsibilities and norms of the enganieg
practices




[PO.9].Individual and team work Function effectively as an individual, and asember or leader in diverseams and
in multidisciplinary settings

[PO.10].Communication Communicate effectivelgn complex engineering activities withe engineering

community and with society at large, such as, being able to comprehend and write effective reports and des|
documentation, make effective presentations, and give and receive clear instructions

[PO.11].Project management and financ&emonstrate knowledge and understanding of the engineering and

YEYFISYSYyG LINAYOALX S&a FyR FLILX @& (KSasS (2 2ySQa 2
projects and in multidisciplinary environments

[PO.12].Life-long learning Recognize thaeed for, and have the preparation and ability to engage in independent and
life-long learningn the broadest context of technological change

PROGRAM SPECIFIC OUTCOMES

[PSO.1]Autotronics and Electric Vehicle Technologypplyknowledge of electrical and electronics engineering for
providing automobile engineering solutions

[PSO.2]Alignment to Super Qualification packs of ASIE&monstrate knowledge and performance critemmdefined by
ASDC super qualification packs for R&D or Quality or Service Engineering

[PSO.3]Application of Lean Six Sigma Methodolodyemonstrate through an internship proje¢he knowledge and
understanding of lean six sigma methodology based omBgiMeasure, analyse, improve/develop and
control/validate phases (DMAIC/ DMADYV).

D. Assessment Plan:
Criteria Description Maximum Marks
Sessional Exam | (Close Book) 15
Sessional Exam Il (Close Book) 15
Internal Assessment (Summative)| In class Quizzes and Assignments , 30
Activity feedbacks (Accumulated an
Averaged)
End Term Exam (Summative) End Term Exam (Close Book) 40
Total 100
Attendance (Formative) A minimum of 75% Attendance is required to be maintained by a student to |

qualified for taking up the End Semester examination. The allowance of 25%
includes all types of leaves including medical leaves.

Make up Assignments (Formative)| Students who misses a class will have to report to the teacher about the abs
A makeup assignment on the topic taught on the day of absence will be give
which has to be submitted within a week from the date of absence. No
extensions will be given oihis. The attendance for that particular day of abser
will be marked blank, so that the student is not accounted for absence. Thes
assignments are limited to a maximum of 5 throughout the entire semester.

Homework/ Home Assignment/ There are situations where a student may have to work in home, especially
Activity Assignment before a flipped classroom. Although these works are not graded with marks
(Formative) However, a student is expected to participate and perform these assignment

with full zeal shce the activity/ flipped classroom participation by a student wil
be assessed and marks will be awarded.




E. SYLLABUS

Vector Calculusgradient, divergence and curl, vector integrals, related theorems

Laplace TransformsTransforms of elementary functions, inverse transforms, convolution theorem. Application of Laplac
solutions of differential equations with constant coefficients.

Fourier seriesC2 dzNA SNJ aSNA S& X 5 A NA OKfE S Qag chéngeSf/intervsl, RarrBoRiRanadlydis/ O (i

Fourier TransformsFourier integrals, Complex Fourier transform, Fourier sine and cosine transforms, solution of heat an
wave equations.

Finite Differences and InterpolatiorFinite difference operators, New6Q & F2NBF NR YR F2 NB I NR
[F3INFy3S0a FyR {GANIAY3 AYGSNLIREFGA2Y F2N¥dzZ F & bdzy S NA

F. Text Books:

1.. ® {® DNBgl T al AAGKSNI 9yIAYSSNAY3I al GKSYFGAOaésS YK
2. Srimanta Pal, Subhdh CKdzy At = a9y IAYSSNAyYy3 al G§KSYFGiAO&éS hETF2N
3.1 ® YO 543 a! ROIFIYOSR 9y 3IAy &S NIRgfaenees: i KSYI GAO&as { & /
1. 9NBAY YNBealAdr a! ROFYOSR 9y3IAYSSNAYy3I al GKSYIF GAOa¢
2. B.V.Ramana, Higher EngiriagrMathematics, Tata McGraw Hill Education Private Limited, New Delhi 2007.



H. Lecture Plan:

S.No. | TOPICS Session Outcome Mode of | Corresponding | Mode of assessing the
Delivery | CO outcome
Laplace Transform

1 Introduction and Course | Understanding the basics| Lecture MA1313.1 MTEI
Handout briefing : of Integral Transform & Assignment & Quiz Test A
Definition of LT. LT of Laplace Transform
elementary functions.

2-4 Properties of LT: linearity,| Describe various properti¢ Lecture MA1313.1 MTEI
Firstshifting, second of Laplace Assignment & Quiz Test A
shifting, change of scale, | Transform
Multiplication by t, division
by t,

Derivative property|
Integral Property ,Initial
Value Problem, Final Valu
Problem (Without
Proof)

5-6 Inverse transforms, Discuss Inverse laplace | Lecture MA1313.1 MTEI
convolution theorem. Transform with Assignment & Quiz Test E

theorems

7 Application of Laplace in | Application of Laplace | Lecture MA1313.1 MTEI
solutions of differential Transform in solving Assignment & Quiz Test B
equations with constant | differential equations
coefficients.

Finite Differences and Interpolation

8 Introduction ofDescribe Finitg Lecture MA1313.2 MTEI
Numerical Analysis: Finite| difference operators Assignment & Quiz Test E
difference
operators

9-10 | b S g (i 20/eQaiy Describe forward and Lecture MA1313.2 MTEI
forward and backword Backward interpolation Assignment & Quiz Test E
interpolation formula, formula

11- Stirling interpolation & Describe central Lecture MA1313.2 MTEII

12 [ AN y3ISQa difference formula and Assignment & Quiz Test E

formula for unequal
intervals

13- Numerical Discuss Numericg Lecture MA1313.2 MTEI

14 Differentiation (For differentiation Assignment & Quiz Test E
Forward, Backward,

Stirling)

15 Numerical Integration(  |Describe numerica Lecture MA1313.2 MTEI

17 Quadrature formula, Integration Assignment & Quiz Test
Trapezoidal rule, Simpson
MKONHzZ ST { AY
rule,

Weddle rule

Vector Calculus:




18 gradient, divergence and |Describe Basics of| Lecture MA1313.3 MTEI
20 curl Vector calculus Assignment & Quiz Test
ETE
21- vector integrals Describe Vecto| Lecture MA1313.3 MTEI
23 integrals Assignment & Quiz Test
ETE
24- Greens, Stokes and Gaus| Discuss various theoremg Lecture MA1313.3 MTEII
27 Divergence of vector calculus and Assignment & Quiz Test F
theorem their
properties
Fourier series:
28 Fourier series, Dirichlet | Explain properties and Lecture MA1313.4 MTEI
29 Condition basics of fourier Series Assignment & Quiz Test
ETE
30 even and odd functions hg Describe series of even a| Lecture MA1313.4 MTEI
range series odd functions Assignment & Quiz Test
ETE
31 change of interval Describe fourieseries for | Lecture MA1313.4 ETE
change of interval Assignment & Quiz Test
32- Harmonic analysis Describe Harmonic | Lecture MA1313.4 ETE
33 analysis Assignment & Quiz Test
Fourier Transforms:
34 Fourier integrals Describe basics of | Lecture MA1313.5 ETE
Fourier Transform and Assignment & Quiz Test
fourier integrals
35 Complex Fourier Describe Fourier sine & | Lecture MA1313.5 ETE
36 transform, Fourier sine cosine transform Assignment & Quiz Test
and cosine transforms,
37- Properties  of Describe Properties of Lecture MA1313.5 ETE
38 Fourier Transform | Fourier Transform Assignment & Quiz Test
39 solution of heat and wave| Describe Application of | Lecture MA1313.5 ETE
40 equations Fourier Transform Assignment & Quiz Test

END SEMESTER EXAMINATION
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MA
1313.1

Describe the concept of Laplac
Transform & their properties to
applyin realworld problems
which enhance their analytical
skills in solving the related
problems in engineering.

MA
1313.2

Describe the problems of
engineering by using
Numerical analysis.

MA
1313.3

Describe the concepts and
properties of gradient,
divergence and curl to
formulate engineering
problems and convert line
integrals into area integrals an
surface integrals into volume
integrals by using suitable
theorems.

MA
1313.4

Describe the concept and
properties of periodic functions
by Fourier series and apply
them to evaluate the related
problems.

MA
1313.5

Describe the concepts of the
Fourier transforms and apply
them to solve problems arising
in Engineering, which increase
the employability in the related
field.

1- Low Correlation; 2Moderate Correlation; 3 Substantial Correlation
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Faculty: Dr. Vinod Yadav

A. Introduction: This course is offered by Department of Automobile Engineering as a core course to provide a
better understanding of different engineering materials. This course is one of the basic course for any branch
of engineering students to understand behaviour of materials and transformation of microstructure in different
temperature zone. This course provides an automobile engineering student to get proper idea of different
material properties which is make use during fabricating vehicle. This course also helps our students during
participation of different levels of car team competition such as SAE-BAJA, SAE-SUPRA, SAE- EFFICYCLE
etc.

B. Course Outcomes : At the end of the course, students will be able to

[1302.1]. Understand various crystal structure of materials and ys®ldifferent mechanism of plastic deformation c
metal and alloys.

[1302.2]. Analyse themechanisms of strengthening engineering materials

[1302.3]. Construct various phase diagrams for metal alloys.

[1302.4]. Understand different heat treatment process and recommend suifableess based on the material properties
required to improve skills.

[1302.5]. Explain the features anapplications ofngineering materials including traditional arelver materials like
composite andgmart materials.

C. Program Outcomes and Program Specific Outco  mes

[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamentals, ar
engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis : Identify, formulatesesearch literature, and analyze cpiex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

[PO.3]. Design/development of solutions : Design solutions for complex engineering problems dasign system
componentsor processes thameet the specified needs with appropriate consideration for the public health and sal
and the cultural, societal, and environmental considerations

[PO.4]. Conduct investigations of complex problems : Use researctbased knowledge and researatethods
includingdesign of experiments, analysis and interpretation of datd, synthesis of the information to provide valic
conclusions

[PO.5]. Modern tool usage : Create, select, and apply appropriate techniques, resources, and modern engineerin
IT tools including prediction and modeling to complex engineering activities with an understanding of the limitatior

[PO.6]. The engineer and society : Apply reasoning informed by the contextual knowledge to assess societal, he
safety, legal, and cultural issues #ralconsequent responsibilities relevant to the professional engineering practice

[PO.7]. Environment and sustainability : Understand the impact of the professional engineering solutions in soci
and environmental contexts, and demonstrate the knowledge of reed for sustainable development

[PO.8]. Ethics: Apply ethical principles and commit to professional ethdcsl responsibilities and norms of the
engineering practices

[PO.9]. Individual and team work : Function effectively as an individual, and as a member or leadimerse teams,

and in multidisciplinary settings

[PO.10]. Communication : Communicate effectivelyn complex engineering activities with the engineering commun
and with society at large, such as, being able to comprehend and write effective reports and desigardation, make
effective presentations, and give and receive clear instructions



[PO.11]. Project management and finance: Demonstrate knowledge and understanding of the engineering €
management principles and apply t hleeisateam,do mamageprojects ana
in multidisciplinary environments

[PO.12]. Life-long learning : Recognize the need for, and have the preparation and ability to engage in independer
life-long learning in the broadest context of technological change

[PSO.1].  Autotronics and Electric Vehicle Technology:  Applyknowledge of electrical and electronics engineerin
for providing automobile engineering solutions

[PSO.2]. Alignment to Super Qualification packs of ASDC: Demonstrate knowledge and performance criteria a
definedby ASDC super qualification packs for R&D or Quality or Service Engineering

[PSO.3]. Application of Lean Six Sigma Methodology: Demonstrate through an internship project, the knowledge
and understanding of lean six sigma methodology based on Define, Measureg, amafyeve/develop and
control/validate phases (DMAIC/ DMADV).

D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | (Close Book) 15
Internal Assessment Sessional Exam Il (Close Book) 15
(Summative) In class Quizzes anmssignments , 30
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Close Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) gualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Make up Assignments Students who mies a class will have to report to the teacher about the abse
(Formative) A makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions w
given on this. The attendae for that particular day of absence will be mark
blank, so that the student is not accounted for absence. These assignmer
limited to a maximum of 5 throughout the entire semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, especially b
Activity Assignment a flipped classroom. Although these works are not graded with marks. Howe
(Formative) student is expected to participate and perform these assignments with full zeal
the activity/flipped classroom participation by a student will be assessed and 1
will be awarded.

E. Syllabus

Introduction: Materials classification, Crystallography, Miller indices: Miller Bravais indices, Crystal structure
determination, Imperfections in Crystal s: Point defects, Line defects, Surface defects, Plastic Deformation
Metals and Alloys, Dislocation, Slip and twinning, Schmids law, Strengthening mechanisms : Solid solution
strengthening, Work hardening, Recovery recrystallization and grain growth, Diffu sion: Steady state and non-
steady state diffusion, Solidification of Metals and Alloys  : Solid solution, Hume Rothery's rules, Phase diagrams
Phase and Lever Rules relationship of micro Structure and properties, Isomorphs systems, Eutectic system,
Eutectoid peritectoid reactions, Iron - Carbon equilibrium diagram , Development of microstructure in Iron Carbon
alloys, Phase transformation in steel, Heat Treatment ,TTT diagram, Steel: Low, medium, and high carbon steels,
Stainless steels-ferritic, Austenitic, Martensitic, Duplex steels, Tool steels, Aluminium and its alloys, Magnesium
and alloys, Titanium and its alloys, Ceramics and other materials: Super alloys, ceramics, Refractories,
Composites and glasses, Nano-materials.



F. Text Books

T1. V. Raghavallaterial Science and Engineering, Prentice Hall of India Ltd., 4th Edition, 1994.

T2. William D. Callister , oMaterials Science and En
T3. R. K. Rajput, Material Science and Engineering, S. & Ratemjd&Re Prir2009 Edition.

G. REFERENCE BOOKS

R1. Er. Amandeep Singh Wadhwa and Er. Harvinder Singh Dhaliwal, A Text book of Engineering Material and Meta
University Science Press, Reprint 2011 Edition.

R2. O. P. Khanna, A Text book of Materiat8@ad Metallurgy, Dhanpat Rai Publications, Reprint 2011 Edition.

R3. V. D. Kodgire and S. V. Kodgire, Material Science and Metallurgy for Engineers, Everest Publishing House, 31s

R4. E. Dieter, Mechanical Metallurgy, Metric Editions, Mc{@aakHllompany.

R5. S. P. Nayak, Engineering Metallurgy and Material Science, Charoter Publishing House, 6th Edition, 1995.



H. Lecture Plan:

Lecture Topics Session Outcome Mode of Corresponding Mode of
Delivery CO Assessing the
Outcome
1 Introduction To create an understanding between studentg Flipped 1302.1 NA
teacher Classroom
2 Course objective and outcomes To acquaint and clear teachers expectations| Lecture NA NA
understand student expectations
3 Introduction: Material Describe the concept of material used in histo| Lecture 1302.1 Class Quiz
4 Material Classification Distinguee engineering material and how th| Flipped 1302.1 Sessional Exam
materials are used in automobile industry? E'a?Sfoom EndTerm Exam
ecture
5 Crystallography Describe the difference in atomic/molecu| Flipped 1302.1 Class Quiz
structure between crystalline and romystalline| Classroom Sessional Exam
materials. Lecture End Term Exam
Home Assignment
6-7 Miller indices Specify miller indices for a plane that has beg Lecture 1302.1 Class Quiz
drawn within a unit cell Flipped Sessional Exam
Sketch direction corresponding to miller indig Classroom End Term Exam
within a unit cell.
8 Miller Bravais indices Determination of miller bravais indices for a plg Lecture 1302.1 Sessional Exam
within a different unit cell. End Term Exam
Class Quiz
9 Crystal structure determination Analysis atomic and molecular arrangement Lecture 1302.1 Sessional Exam
solid crystal structure. End Term Exam
10 Imperfections in Crystals: Introduction Describe effect of imperfection on crys| Lecture 1302.1 Class Quiz
structure. Sessional Exam
End Term Exam
11 Point defects, Line defects, Surface defects | Differentiateamong different types of defects. | Lecture 1302.1 Sessional Exam
Flipped End Term Exam
Classroom
12 Plastic Deformation, Metals and Alloys Analysis plastic deformation of metal as well| Lecture 1302.1 Home Assignment
alloys. Flipped Class Quiz
Classroom Sessional Exam

End Term Exam




13 Dislocation, Slip and twinning Examine each of edge, screw and mi) Lecture 1302.2 Home Assignment
dislocation by _ Sessional Exam Ef
 Describing and make a drawing | FliPped Term Exam
dislocation Classroom Class Quiz
1 Note the location of the dislocation line
1 Indicate the direction along whig
dislocation line extended.
14 Schmids law Describe the effect of slip plane and slip direct Lecture 1302.2 Sessional Exam Ef
on crystal structure. Term Exam
1517 | Strengthening mechanisms: Solid solut| Examine different method of strengtheni Lecture 1302.2 Home Assignment
strengthening, Work hardening, Recov( mechanism. Flipped Sessional Exam EI
recrystallization and grain growth Analysis variation ofrecovery recrystatiation| Classroom Term Exam
and grain growth with respect to mechani Class Quiz
properties.
1819 | Diffusion: Steady state and nesteady stat¢ Describe the atomic mechanism diffusion in | Flipped 1302.2 Sessional Exam Ef
diffusion metallic, ionic and polymer materials. Classroom Term Exam
Compute diffusion coefficient for some mater Lecture Class Quiz
at a specified temperature, given the approp Home Assignment
diffusion constants.
20 Solidification of Metals and Alloys: | Express solidification effect on metal and alloy Lecture 1302.3 Sessional Exam E
Introduction Term Exam
21 Solid solution, Hume Rothery's rules Describe the conditions under which an elen] Lecture 1302.3 Class Quiz
coulddissolve in a metal, forming a solid solutiq Sessional Exam Ef
Term Exam
2223 | Phase diagrams Phase and Lever R| Analysis the effect on microstructure on varyi Lecture 1302.3 Sessional Exam EI
relationship of micro Structure and properties temperature and alloy composition Flipped Term Exam
Classroom Class Quiz
24 Isomorphs systems, Eutectic system, Eutec Differentiate amongeutectic system, eutecto| Lecture 1302.3 Sessional Exam Er
peritectoid reactions system and peritectoid system. Flipped Term Exam
Classroom Class Quiz
2526 | Iron- Carbon equilibrium diagram Sketchlron - Carbon equilibrium diagram an Flipped 1302.3 Class Quiz
describe each part of sketch. Classroom Sessional Exam Et
Term Exam
27 Development of microstructure in Iron Carb| Analysis the effect on mechanical behaviouy Flipped 1302.3 Class Quiz
alloys development of microstructure in Iron Carb Classroom Sessinal Exam En
alloys Term Exam
28 Phase transformation in steel Describe microstructure for each of the mi( Lecture 1302.3 _?essioEnaI Exam Ei
erm Exam

constituents that are found in steel alloys.

Class Quiz




29-32 | Heat Treatment Explain different types of heat treatmen Lecture 1302.4 Class Quiz
processes. Flipped Sessional Exam Ef
Analysis the effect of heat treatment processe Classroom Term Exam
automotive components.
3334 | TTT diagram Compare the effect of temperature and timg Lecture 1302.4 Class Quiz
changingmicrostructure of alpha iron. Flipped Sessional Exam Er
Classroom Term Exam
35 Steel: Low, medium, and high carbon steels | Categories different types of steel on the basi| Lecture 1302.5 Class Quiz
% composition of carbon. Flipped Sessional Exam E
Classroom Term Exam
36 Stainless steelerritic, Austenitic, Martensitic | Compare stainless steel and normal steel in t¢ Lecture 1302.5 Sessional Exam Ef
of composition and application. Flipped Term Exam
Classroom ClassQuiz
Duplex steels, Tool steels Investigate special type of characteristics of { Lecture 1302.5 Class Quiz
steel. Flipped Sessional Exam EI
Classroom Term Exam
Home Assignment
37 | Aluminium and its alloys Explain use of aluminium and its alloys | Lecture 1302.5 Class Quiz
automobile industry. Flipped Sessional Exam EI
Classroom Term Exam
Home Assignment
Magnesium and alloys Explain use of magnesium and its alloys| Lecture 1302.5 Class Quiz
automobile industry. Flipped Sessional Exam El
Classroom Term Exam
Home Assignment
38 Titanium and its alloys Explain use of titanium and its alloys | Lecture 1302.5 Class Quiz
automobile industry. Flipped Sessional Exam EI
Classroom Term Exam
Home Assignment
39 Ceramics and other materials: ceramics, Express ceramics and refractories material| Lecture 1302.5 Sessional Exam Ef
Refractories automobile industry. Term Exam
Home Assignment
40 Super alloys Express different super alloys used | Lecture 1302.5 Sessional Exam Er
automobiles. Term Exam
Home Assignment
41 Composites and glasses Compare composite material and glasses in t¢ Lecture 1302.5 Sessional Exam
of composition and application. Flipped End Term Exam
Classroom Home Assignment
42 Nanomaterials Differentiate different types of nematerial useq Lecture 1302.5 Sessional Exam Ef
in automobiles. Flipped Term Exam
Classroom Home Assignment




I. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES CORRELATION WITH

CO STATEMENT R aeecte

PO | PO | PO | PO | PO |PO |PO |PO PO |PO |PO |PO |PSO1|PSO2|PSO3

AU | Understand various crystal structure of materials g 3 2
1302.1| analyse different mechanism of plastic deformatio
metal and alloys.

AU | Analyse the mechanisms of strengthening engineq 2 1 5
1302.2| materials.

AU | Construct various phase diagrams for metal alloys 1 2
1302.3
AU | Understand different heat treatment process a 1 2 1 1 2

1302.4| recommend suitable process based on the mate
properties required.

AU | Explain the features and applications of engineg 1 2 3 2 1 1 2
1302.5| materials including traditional and newer materials
composite and smart materials.

1- Low Correlation; 2 - Moderate Correlation; 3 - Substantial Correlation
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Session: July 19 Nov 19 |Faculty: Ashu Yadav | Class: Il Year Il Semester

A. Introduction: This course is offered as a core course to the students of Il Year B. Tech Automobile Engineering. (
in-depth knowledge on various parameters like stress, str@imear force, bending moment etc. which are directl
associated with material strength, that a student will utilize for designing and testing of automobile structures |
future. This course is supplemented with automobile design in the future semester.

B. Course Objectives: At the end of the course, students will be able to
[1305.1]. Analyse and design structural members subjected to tension, compression, torsion, bendinc

combined stresses using the fundamental concept of stress, strain and elastic behamaterilsto
improve employability skills
[1305.2]. Estimate principal stresses & strains under different loading conditions.
[1305.3]. Compute SFD & BMD, slope & deflection for different type of beams under given constraints.
[1305.4]. Estimate bending stress and shear stressidistion in different cross sections.

[1305.5]. Determinefailure of column and strut bgnalysing different end conditions.

C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamanthlan
engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis : Identify, formulateresearch literature, and analyze complex engineering problems reacl
substantiated conclusions using first principles of mathematitsral sciences, and engineering sciences

[PO.3]. Design/development of solutions : Design solutions for complex engineering problems dasign system
components or processes thateet the specified needs with appropriate consideration for the public heattisafiety,
and the cultural, societal, and environmental considerations

[PO.4]. Conduct investigations of complex problems : Use researctbased knowledge and research method
includingdesign of experiments, analysis and interpretation of datd, synthesis of theaformation to provide valid
conclusions

[PO.5]. Modern tool usage : Create, select, and apply appropriate techniques, resources, and modern engineerin
IT tools including prediction and modeling to complex engineering activities with an understandindjroftttens

[PO.6]. The engineer and society : Apply reasoning informed by the contextual knowledge to assess societal, he
safety, legal, and cultural issues and the consequent responsibilities relevant to the professional engineering pra

[PO.7]. Environment an d sustainability : Understand the impact of the professional engineering solutions in socif
and environmental contexts, and demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics: Apply ethical principles and commit to professionatiet and responsibilities and norms of the
engineering practices

[PO.9]. Individual and team work : Function effectively as an individual, and as a member or leader in diverse te

and in multidisciplinary settings

[PO.10]. Communication : Communicate effectivelyn complex engineering activities with the engineering commun
and with society at large, such as, being able to comprehend and write effective reports and design documentatior
effective presentations, and give and receive clear instructions

[PO.11]. Project m anagement and finance: Demonstrate knowledge and understanding of the engineering e
management principles and apply these to oneds own
in multidisciplinary environments

[PO.12]. Life-long learning : Recognize the need for, and have the preparation and ability to engage in independen
life-long learning in the broadest context of technological change



[PSO.1].  Autotronics and Electric Vehicle Technology:  Applyknowledge of electrical and electronics engineg
for providing automobile engineering solutions

[PSO.2]. Alignment to Super Qualification packs of ASDC: Demonstrate knowledge and performance criteria a
defined by ASDC super qualification packs for R&D or Quality or Service Engineering

[PSO.3]. Application of Lean Si x Sigma Methodology: Demonstrate through an internship project, the knowledge
and understanding of lean six sigma methodology based on Define, Measure, analyse, improve/devel
control/validate phases (DMAIC/ DMADYV).

D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | 15
Internal Assessment Sessional Exam I 15
(Summative) In class Quizzes and Assignments 10
Activity feedbacks (Accumulated ang
Averaged)
Practical Internal 15
End Term Exam 40
End Term Exam Practical External 05
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student t
(Formative) gualified for taking up the End Semester examination. The allowance of
includes all types of leaves inding medical leaves.
Make up Assignments Students who misses a class will have to report to the teacher about the abg
(Formative) A makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions w
given on his. The attendance for that particular day of absence will be ma
blank, so that the student is not accounted for absence. These assignmer
limited to a maximum of 5 throughout the entire semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, especially b
Activity Assignment a flipped classroom. Although these works are not graded with marks. Howe
(Formative) student is expected to participate and perform these assignments with full zeal
the activity/ flipped classroom participation by a student will be assessed and
will be awarded.

E. Syllabus

Stresses & Strains: Overview of simple stresses and strains. Shear Force and Bending Moment:  Bending
moment and shear force diagrams for different types of static loading and support conditions on beams. Strain
Energy: Strain energy due to various types of loading, Strain energy due to self-weight, Strain energy due to shear
force, Strain energy in terms of principal stresses. Pure bending a nd Shear stress in beam: Theory of simple
bending, bending stresses, section modulus and transverse shear stress distribution in circular, hollow circular, I,
Box, T, angle sections etc. Combined Direct and Bending Stress Torsion: Torsional shear stress in solid, hollow
and stepped circular shafts, angular deflection and power transmission capacity, Strain energy in torsion. Principal

Planes, Stresses and Strains: Members subjected to combined axial, bending and torsional loads, maximum
normal and shear stresses, concept of equivalent bending and equivalent twisting moments, Mohr's circle of stress
and strain. Column and strut: Instability and elastic stability, long and short columns, ideal strut, Euler's formula
for crippling load for columns of different ends, concept of equivalent length, eccentric loading, Rankine formulae
and other empirical relations. Deflection of Beam: Elastic curve of neutral axis of the beam under normal loads,
Beam deflection and slope, Relation between deflection, bending moment, shear force and load, transverse

deflection of beams and shaft under static loading.



Lab: Tension test on mild steel, Compression test on cast iron, Hardness tests, Rockwell hardness, Brir
hardness, Charpy Impact test, Izod test on mild steel, Shear test, Torsion test on mild steel, Fatigue test on mild

steel, Test on leaf spring, Test on Helical spring, Bending Test on Wood, Compression test on wood.

F. TEXT BOOKS
a. E.P. Popov, Engineering Mechanics of Solids, Prentice-Hall of India, New Delhi, 1997.
b. F.P.Beer and R. Johnston Mechanics of Materials, McGraw-Hill Book Co, Third Edition, 2002.

G. REFERENCE BOOKS

R1. W.A. Nash, Theory and problems in Strength of Materials, Schaum Outline Series, McGraw-Hill Book
Co, New York, 1995.
R2. S.M.A. Kazimi, Solid Mechanics, Tata McGraw-Hill Publishing Co, New Delhi, 1981.



H. Lecture Plan:

Lecture Topics Session Objective Mode of Corresponding | Mode of Assessing
Delivery CcoO the Outcome
1 Introduction To acquaint and clear teacheexpectations ang Lecture NA NA
understand student expectations
2 Assumption consider in Strength of materials | Understand the limitations of the courses Lecture 1 In class quiz
3 Overview of simple stresses and strains Recalling stresses and strains Lecture/Flipped 1 In class quiz
Classroom Mid Term
End Term
4 Overview of simple stresses and strains Recalling different relationship between stress { Lecture/Flipped 1 In class quiz
strain Classroom Mid Term
End Term
5 Overview of simple stressesnd strains Recalling different relationship between stress { Lecture/Flipped 1 Home Assignment
strain Classroom Mid Term
End Term
6 Introduction shear force and Bending Mome| Explain shear force and Bending Momewpgs of| Lecture 3 In class quiz
types of support, types of load support, types of load. Mid Term
End Term
7 Shear force and bending moment diagram | Draw Shear force and bending moment diagr Lecture/Flipped 3 In class quiz
Simply supported beam for Simply supported beam by analysing loa¢ Classroom Home Assignment
conditions. Mid Term
End Term
8 Shear force and bending moment diagram | Draw Shear force and bending moment diagr Lecture/Flipped 3 In class quiz
cantilever beam for cantilever beam by analysing load Clasroom Home Assignment
conditions. Mid Term
End Term
9 Shear force and bending moment diagram | Draw Shear force and bending moment diagr Lecture/Flipped 3 Home Assignment
overhanging beam for overhanging beam by analysing loaq Classroom Mid Term
conditions. End Term
10 Strain energy Estimate Strain energy due to various types| Lecture 1 In class quiz
loading, Strain energy due to seléight Mid Term
End Term
11 Strain energy Estimate Strain energy due to various types| Lecture 1 In class quiz
loading Strain energy due to selfeight Mid Term
End Term
12 Strain energy Estimate Strain energy due to shear force Lecture/Flipped 1 In class quiz
Classroom Mid Term
End Term
13 Theory of simple bending, bending stresq Explain theory of simple bending, bending stres Lecture 4 In class quiz
sectionmodulus section modulus Mid Term
End Term
14 Theory of simple bending, bending stresq Explain theory of simple bending, bending stres Lecture/Flipped 4 Home Assignment
section modulus section modulus Classroom Mid Term




End Term

15 Transverse shear stress Estimate transverse shear stress distribution| Lecture In class quiz
circular, hollow circular Mid Term
End Term

16 Transverse shear stress Estimatetransverse shear stress distribution in| Lecture/Flipped In class quiz
Box, T, angle sections Classroom Mid Term
End Term

17 Transverse shear stress Estimate transverse shear stress distribution i Lecture/Flipped Home Assignment

Box, T, angle sections Classroom Mid Term
End Term

18 Combined, Direct and Bending Stress Estimate Combined, Direct and Bending Stress Lecture In class quiz
Mid Term
End Term

19 Combined, Direct and Bending Stress Estimate Combined, Direct and Bending Stresq Lecture/Flipped In class quiz
Classroom Mid Term
End Term

20 Torsional shear stress Estimate Torsional shear stress in solid, holl| Lecture In class quiz
and stepped circular shafts Mid Term
End Term

21 Torsional shear stress Estimate  Angular deflection and powel Lecture/Flipped In class quiz
transmission capacity Classroom Mid Term
End Term

22 Torsional shear stress Estimate Strain energy in torsion Lecture/Flipped In class quiz
Classroom Mid Term
End Term

23 Torsional shear stress Estimate Strain energy in torsion Lecture/Flipped Home Assignment

Classroom Mid Term
End Term

24 Principal Planes, Stresses and Strains Describe Principal Planes, Stresses and Strain| Lecture In class quiz
Mid Term
End Term

25 Principal Stressesnd Strains Estimate principal stresses and strains in memj Lecture In class quiz
subjected to combined axial, bending and torsig Mid Term
loads End Term

26 Principal Stresses and Strains Estimate principal stresses and strains in meml Lecture/Flipped In class quiz
subjected to combined axial, bending and torsig Classroom Mid Term
loads End Term

27 Principal Stresses and Strains Estimate principal stresses and strains in meml Lecture/Flipped In class quiz
subjected to combined axial, bending and torsiq Classroom Mid Term
loads End Term

28 Principal Stresses and Strains Estimate Maximum normal and shear stresses| Lecture/Flipped In class quiz
Classroom Mid Term

End Term




29 Principal Stresses and Strains Estimate equivalent bending and equival¢ Lecture/Flipped Home Assignment
twisting moments Classroom Mid Term
End Term
30 Principal Stresses and Strains Graphically estimate Principal Stresses and St| Lecture In clasqquiz
Mohr's circle of stress and strain Mid Term
End Term
31 Principal Stresses and Strains Graphically estimate Principal Stresses and St| Lecture/Flipped Home Assignment
Mohr's circle of stress and strain Classroom Mid Term
End Term
32 Introduction of column Distinguishbetween column and strut. Lecture In class quiz
Mid Term
End Term
33 Instability and elastic stability, long and sh Analysis effect of different column on varying ¢ Lecture In class quiz
columns, ideal strut condition. Mid Term
End Term
34 Instability and elastic stability, long and sh Analysis effect of different column on varying ¢ Lecture/Flipped In class quiz
columns, ideal strut condition. Classroom Mid Term
End Term
35 Euler's formula for crippling load for columns | Establish Euler's formula for crippling load| Lecture/Flipped In class quiz
different ends different condition. Classroom Mid Term
End Term
36 Concept of equivalent length, eccentric loading Reveal importance of equivalent length over ac| Lecture In class quiz
length. Mid Term
End Term
37 Rankine formulae and other empirical relationg Differentiate crippling load calculation of Rank| Lecture/Flipped Home Assignment
formula & other formula. Classroom Mid Term
End Term
38 Relation between deflection, bending momeg Analyse Relation between deflection, bend Lecture In class quiz
shear force and load moment, shear force and load Mid Term
End Term
39 Relation betweendeflection, bending momen Analyse Relation between deflection, bend Lecture In class quiz
shear force and load moment, shear force and load Mid Term
End Term
40 Transverse deflection of beams and shaft un Estimate Transversdeflection of beams and shg Lecture In class quiz
static loading under static loading Mid Term
End Term
41 Transverse deflection of beams and shaft un Estimate Transverse deflection of beams and § Lecture/Flipped In class quiz
static loading under static loading Classroom Mid Term
End Term
42 Transverse deflection of beams and shaft un Estimate Transverse deflection of beams and § Lecture/Flipped Home Assignment
static loading under static loading Classroom Mid Term
End Term

LAB Experiments




To determine the Impact strength of anbtched
Mild Steel Specimen using Izod Impact Tes
Machine.

Analyse impact strength of anotched Mild Stee
Specimen using 1zod Impact Testing Machine.

Practical

Lab Assessment /Fin
Lab Exam

To determinethe Impact strength of thotched
Mild Steel specimen using Charpy Impact Tes
Machine.

Analyse impact strength of-botched Mild Stee
specimen using Charpy Impact Testing Machin

Practical

Lab Assessment /Fin
Lab Exam

To obtain the Brinelhardness number (BHN) ©
a given specimen using Brinell Hardness Tes
Machine.

Analyse hardness using Brinell Hardness Tes
Machine.

Practical

Lab Assessment /Fin
Lab Exam

To obtain the hardness value of a given specif
by using Rockwell Hdness Testing Machine

Analyse hardness using Rockwell Hardness Te
Machine.

Practical

Lab Assessment /Fin
Lab Exam

Study of Vickerds Ha
determine the hardness value.

Anal yse har dn ¢élardness Bestimg
Machine.

Practical

Lab Assessment /Fin
Lab Exam

To determine the modulus of rigidity of a sol
circular rod by conducting Torsion Test.

Analyse modulus of rigidity of a solid circular r
by conducting Torsion Test.

Practical

Lab Assessment /Fin
Lab Exam

To study the behavior of mild steel specim
under the action of gradually increasing load i
determine yield stress, ultimate tensile streng
modul us of elasticity

Analyse vyield stress, ultinreattensile strength
modul us of el asticity

Practical

Lab Assessment /Fin
Lab Exam

To find the Compressive Strength of a wood
specimen parallel to the grains by conduct
Compression Test on CTM.

Analyse the CompressivBtrength of a wooder
specimen parallel to the grains by conduct
Compression Test on CTM.

Practical

Lab Assessment /Fin
Lab Exam

To determine the Single shear strength of a n
steel specimen by Shear Test on UTM.

Analyse single shear strength af mild steel
specimen by Shear Test on UTM.

Practical

Lab Assessment /Fin
Lab Exam

10

To determine the Ben
Modulus of elasticity of a material of beam sim
supported at ends and carrying concentrated
load at the cente.

Anal yse the Bending 5§
of elasticity of a material of beam simply suppor
at ends and carrying concentrated load at thg
centre.

Practical

Lab Assessment /Fin
Lab Exam

11

To study about the fatigue testing machir
endurancdimit of a specimen andIS curve.

Analyse the fatigue testing machine, endurd
limit of a specimen andIS curve.

Practical

Lab Assessment /Fin
Lab Exam

12

To determine the Double Shear strength of a M
Steel specimen using Universal Testinghvtec

Analyse the double Shear strength of a Mild S
specimen using Universal Testing Machine.

Practical

Lab Assessment /Fin
Lab Exam

13

Study of an Open Coiled Helical Spring Test
Machine to determine the stiffness of a spring
conductingCompression Test.

Analyse the stiffness of a spring by conduc
Compression Test.

Practical

Lab Assessment /Fin
Lab Exam

14

To determine the Compressive strength
wooden specimen Perpendicular to the gra

using Compression Testing Machine.

Analyse the Compressive strength a wood
specimen Perpendicular to the grains ug
Compression Testing Machine.

Practical

Lab Assessment /Fin
Lab Exam




I. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGBAMCOMES CORRELATION WITH

CO PROGRAM SPECIFIC
STATEMENT OUTCOMES

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO |PO |PSO1|PSO2|PSO3

AU Analyse and design structural members subjecte

1305.1 : : : . :
tension, compression, torsion, bending and combi
stresses using the fundamental concept of str 3 3 3 2 1 1
strain and elastic behaviour of materials.

AU Estimate principal stresses & strains under differe

1305.2 3 3 3 2 1 1

loading conditions.

AU Compute SFD & BMD, slapeleflection for different

1305.3 . : 3 3 3 2 1 1
type of beams under given constraints.

AU Estimate bending stress and shear stress distribut

1305.4|. . : 3 3 3 2 1 1
in different cross sections.

AU Determine failure of column and strut Bgalysing

1305.5 3 3 3 2 1 1

different end conditions.

1- Low Correlation; 2 - Moderate Correlation; 3 - Substantial Correlation



MANIPAL UNIVERSITY JAIPUR

4 Q 3 School of Automobile Mechanical and Mechatronics Engineering
& ¥
ﬁ % Department of Automobile Engineering
e
<l & Course Haneout
N <
1"’/“1) Y Theory of Automotive Engines| AU 130& Credits | 302 3

Session: Aug 19 Dec 19 | Faculty: Vinoth R | Class: Il Semester

A. Introduction: This course is offered by Dept. of Automobile Engineeringasg course to the Il semester B.Tech
Automobile Engineering prograr@ffers in depth knowledge IC Engine theory by covering Sl, Cl Eingnogluction,
subsystems and combustiohhe course ao gives an introductory level knowledge aerewer techniques that are
developed or in development in the field of IC engines. This course also serves as a prerequisite to other cour
higher semesters.

B. Course Outcomes : At the end of the course, saents will be able to

[1761.1] Understand and Explain different types of engine and their working

[1761.2] Analyse fuel induction system requirements and explain how fuel induction systems works in engine

[1761.3] Explain the need for lubrication, ignition and cooling systems lagid Wworking

[1761.4] Explain combustion and differentiate between normal and abnormal combustion in engines

[1761.5] Identify the need and explain the working of forced induction systems like superchargers and turbocharg
engines.

[1761.6] Dismantle, inspect for wear tear amdassemble and engine as per industry defined standards and guidelin

C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamentals

and arengineering specializatitm the solution of complex engineering problems

[PO.2]. Problem analysis : Identify, formulateresearch literature, and analyy complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural scieneegjrarating sciences
[PO.3]. Design/development of solutions : Design solutions for complex engineering problems @asign

system components or process#sat meet the specified needs with appropriate cadesation for the public health

and safety, and theultural, societal, and environmental considerations
[PO.4]. Conduct investigations of complex problems : Use reseath-based knowledge and research

methods includingesign of experiments, analysis and interpretation of,datdsynthesis of the informatn to

provide valid conclusions
[PO.5]. Modern tool usage : Create, select, and apply appropriate techniques, resourcesnadérn

engineering and IT toolscluding prediction and modeling to complex engineertityidies with an understanding

of the limtations
[PO.6]. The engineer and society : Apply reasoning informed by tlomntextud knowledge to assess societal,

health, safety, legal, and cultural issaed the consequent responsibilities relevemthe professional engineering

practice
[PO.7]. Environment and sustainability : Understand thempact of the profesional engineering solutions in

societal and environmental contex&nd demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics: Apply ethical principles and comniit professional ethicand responsibilities and noswf the

engineering practices
[PO.9]. Individual and team work : Function effectively as an individual, and @m&mber or leader in diverse

teams and in multidisciplinary settings



[PO.10]. Communication : Communicate effectivelgn complex engineeringctivities with the engineering

community and with society at large, such as, being able to comprehend aacefiective reports and design
documentation, make effective presentations, and give and redeieinstructions

[PO.11]. Project management and finance: Demonstrate knowledge andhderstanding of the engineering

and management principles and appl y rinateasneto nhanageopmopdss o
and in multidisciplingt environments

[PO.12]. Life-long learning : Recognize the need for, and have the pragian and ability to engage in

independent andife-long learningn the broadest context of technological change

[PSO.1]. Autotronics and Electric Vehicle Technology:  Applyknowledg of electrical and electronics
engineering for providing automobile engineering solutions
[PSO.2]. Alignment to Super Qualification packs of ASDC: Demondrate knowledge and performance

criteria as defined by ASDC super qualification pack$¥&D or Quality or Service Engineering
[PSO.3]. Application of Lean Six Sigma Methodology: Demonstrate through an internship projedhe

knowledge and understanding of lean six sigma methodology based on Defasgrdlanalyse, improve/develop
and cortrol/validate phases (DMAIC/ DMADYV).

D. Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 15
Internal Assessment Sessional Exam Il (Closed Book) 15
(Summative) In class Quizzes and Assignments 10
Activity feedbacks (Accumulated ang
Averaged)
Laboratory Sessions 20
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student {
(Formative) qualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Make up Assignments Students who misses a class will have to report to the teacher about the abg
(Formative) A makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions w
given on his. The attendance for that particular day of absence will be ma
blank, so that the student is not accounted for absence. These assignmer
limited to a maximum of 5 throughout the entire semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, especially b
Activity Assignment a flipped classroom. Although these works are not graded with marks. Howe
(Formative) student is expected to participate and perform these assignments with full zeal
the activity/ flipped classroom participation by a student will be assessed and
will be awarded.

E. Syllabus

Engine Construction and Workinglassifications, Constructional details, working principle, 4 stroke engine, otto cycle, di
cycle, dial cycle, indicator diagram, actual fuel and air cycles, cylinder layout and configurations, engine balancing Fuel
and Lubrication SystendsCarburetor, petrol injection in Sl engines, firing order, flammability limits, AF requirement at diffe
engine loads, GDI concept, Diesel fuel injectioconventional and CRDi, fuel pumpgerk and distributor type, Injector, types
of nozzles, electronic fuel injection. Spray characteristics, split and multiple injection, cooling systethdypesair, forced



circulation, pressure cooling and evaporative cooling systems, Lubrication sy&teaed, Types Mist, wet and dry sumg
lubrication, lubricant® properties, Coolantd Properties, Recent Technologies, Octane rating and cetane rating. Two str
Erginesd Types, terminologies, theoretical scavenging process, scavenging efficiency, scavenging pumps, rotary valve e
motion, combustion and combustion chambéré.ir intake systems, air motionsquish, swirl and tumble, swirl ratio, fuel air
mixing, Stages of combustion in SI and CI engine, Delay period, Knocking in Sl and CI engine, factors affecting comk
knocking, Combustion chambers for SI and Cl engine Supercharging and TurbocBaxXgiogssity and limitation, types of
superchargingnd turbocharging, intercooler, matching of supercharger, engine modifications, variable geometry, variable
turbocharger, eturbocharger, Modern Vehicle Technologi@®TSi, DTSFi, DTSSI, VVT, Camless engine, Jetronic concepts

Lab: Engine ovedul and testing: Automotive petrol and diesel engidsmantling, assembly, inspection for wear and tee
Workshop tools: types, functions, usage, workshop safety practice, tool arrangement, Automotive stationary petrol and
engined performance tets for power and efficiency, variables affecting engine performance, engine performance terminol
Heat balance, methods to improve engine performance, Morse test, study on dynamometers, FIP calibration

F. Text Books

T1. IC EnginesttEdition,Ganesan V, Tata McGraw Hill

T2. Internal Combustion Enginesd &dition, Ramalingam KK, Scitech Publications
G. Reference Books

R1. IC Engine Fundamentals, John Heywood, McGrawHiill

R2. IC Engines, Mathur, Sharma, Dhanpat Rai Publgation



H. Lecture Plan:

Lec No Topics Session Outcome Mode of Delivery | Corresponding | Mode  of Assessing the
Cco Outcome
1 Introduction and Course Handut briefing To acquaint and clear teache| Lecture NA NA
expectations and understar
student expectations
2 Engine$ Introduction Explain heat engine and its types | Lecture 1306.1 In Class QuiZ Not Accounted)
3 Engine® Classification Classify types of engine based | Lecture 1306.1 In Class Quiz
given parameters EndTerm
4 Cycleso Otto, Diesel and Dual cycles Recall thermodynamic cycle al Guided SeiStudy 1306.1 Home Assignment
relate how these cycles contribute End Term
operation of engines
5 Engine$ 4 Stroke SlI, Cl engine Explain how 4S S| and Cl engi Lecture 1306.1 In Class Quiz
works Mid Term |
End Term
6,7,8 Carburettor 8 Introduction, Simple Carbureto| Understand and explain  hoy Lecture, ThinkPair 1306.2 Class Quiz
construction and modifications carburettor works and analyse th Share Mid Term |
engineds fuel End Term
requirements
9,10,11,12| Fuel Injection Systems in Sl engifiePort, | Understand and explain how fu| Lecture, Jigsaw 1306.2 Class Quiz
Manifold and Electronic Injection injection system works in Sl enging Live demos Mid Term 1
End term
13,14,15 | Ignition System$ Battery Coil, Magneto an{ Understand and explain hoy Lecture 1306.3 Home Assignment
Electronic Ignition systems different types of ignition systen Class Quiz
works in engine Mid Term I
End Term
16,17,18 | Lubrication System$ Petroil, Mehanical an| Understand and explain hoy Lecture, Jigsaw 1306.3 Class Quiz
Pressure feed systems lubricaton systems works in engir Mid Term I
and explain their necessity End Term
19,20 Cooling System8 Air, Water Cooling Explain the necessity and working| Lecture 1306.3 Class Quiz
different cooling systems Mid Term I
End Term
21,22 Fuel Injectiord CI engines, Fuel Pump Explain how fuel injection systen Lecture Live 1306.2 Class Quiz
works in Cl engine Demo End Term
23 Combustiond Introduction Understand and Explain combusti{ Lecture 1306.4 Class Quiz
in engines Mid Term I
End Term
24 Combustiond S| engine Explain combustion in Sl engines g Lecture 1306.4 Class Quiz
differentiate normal vs abnorm Mid Term I
combustion End Term




25 Combustiond Factors affecting combustion in| Analyse how different operatin| Lecture, Activity 1306.4 Class Quiz
engine parameters affects combustion in Mid Term I
engine End Term
26 Combustiond CI engine Understand anexplain combustior Lecture 1306.4 Class Quiz
in Cl engines Mid Term I
End Term
27 Combustiond Delay period and factors affectinn Explain the significance of del Lecture 1306.4 Class Quiz
delay period period and how delay period affec EndTerm
combustion
28 Air Motion 8 Squish, Swirl and Tumble Describe different types of air Lecture 1306.4 Class Quiz
motion and their significance in End Term
engine combustion
29 Two Stroke Engined Introduction Explain how two stroke engine Flipped Class 1306.1 Class Quiz
works End Term
30 Scavenging Describe scavenging and its Flipped Class 1306.1 Class Quiz
necessity End Term
31 Superchargers Explain how superchargers works | Lecture 1306.5 Class Quiz
and its types End Term
32 Turbochargers Explain howturbochargers works | Flipped Class 1306.5 Class Quiz
and differentiate between super ar End term
turbochargers
33 Supercharging & Turbohargidvatching Understand and explain how Lecture 1306.5 Class Quiz
super/turbochargers are mapped
with engines
34-40 Modern Technologiesd DTSi, VVT, Jetroni{ Analyze and explain how DTSi V\ Jigsaw 1306.1 Class Quiz
concepts systems work in automobiles Mid Term I
End Term
41 Wankel Rotary Engine Explain how wankel engine work FlippedClassroom NA NA
and why it failed
42 Camless Engine Explain how camless engines worl Flipped Classroom NA NA
LAB Lab sessions based on Engine Assy | Experiment on engines to qualify f{ Lab Sessions 1306.6 Experimental results 14 lab sessiq
SESSIONS Dismanting, Performance testing ASDC Super QP certification End Term Practical




I. Course Articulation Matrix: (Mapping of COs with POS)

CORRELATION WITH PROGRAM OUTCOMES CORRELATION WITH
CcO PROGRAM SPECIFIC
STATEMENT OUTCOMES
PO | PO | PO |PO |PO |PO |PO |PO |PO |[PO |PO |PO |PSO1|PSO2|PSO3
1 2 3 4 5 6 7 8 9 10 11 12
AU Understand and Explain different types of engine| 3 1 2
1306.1| their working
AU Analyse fuel induction system requirements g 3 1 2
1306.2| explain how fuel induction systems works in engin
AU Explain the need for lubrication, ignition and cool| 3 1 2
1306.3| systems and their working
AU Explain combustion and differentiate between nori 3 1 2
1306.4| and abnormal combustion in engines
AU Identify the need and explain the working of forc| 3 1 2
1306.5| induction  systems like superchargers &
turbochargers in engines.
AU Dismantle, inspect for wear tear and reassemble | 3 3 3 3 3
1306.6| engine as per industry defined standards
guidelines

1- Low Correlation; 2 - Moderate Correlation; 3

- Substantial Correlation
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Session: Jul 18 Dec 19 | Faculty: Satish Namdev | Class: Il Sem

A. Introduction: This course is offered by Dept. of Automobile Engineeringfdarth semester students. Thit
course offers a knowledge in different kind of mechanics and mechanisms for automotive. This cour
complete stuff of different types of mechanism and mechanics are using in various components
automobiles, e.g. camlnd follower, governor, gyroscope, balancing for reciprocating and rotary parts i
engine, brake system. Students are expected to have background knowledge on basic mechat
fundamental of forces etc.

B. Course Objectives:At the end of the coursstudents will be able to
1. Describe importance of fundamentals of mechanics and mechanism used in an automobile.

2. Analyze and design profiles for a cam used in automotive Engine.

3. Analyze and solve problems related to centrifugal governor, gear desigmendgplications in an
automobile tamprove problem solving skill.

4. Describeand ealuatedifferent types of forces and facs affect balancing of rotating and reciprocatin
parts ofan automotive engines

5. Describe analyse and compute the factorgsbare involved withgyroscopic effect while turning a two
wheeler as well as four wheeler.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamemdls

an engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis Identify, formulate research literature, and analyze complex engineering probl

reaching substantiated conclusions using first principles of mathematics) seitemaes, and engineering
sciences
[PO.3]. Design/development of solutionsDesign solutions for complex engineering problemsdasign system

components or processibst meet the specified needs with appropriate consideration for the public h

and safetyand the cultural, societal, and environmental considerations
[PO.4]. Conduct investigations of complex problemsUse researcbased knowledge and research metho

including design of experiments, analysis and interpretation of, daé synthesis of the informaiti to

provide valid conclusions
[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourceapdeth engineering

and IT toolsncluding prediction and modeling to complex engineering activities with an understandir

the limitations
[PO.6]. The engineer and societyApply reasoning informed by theontextual knowledge to assess societ:

health, safety, legal, and cultural iss@e®l the consequent responsibilities relevant to the professi

engineering practice



[PO.7].Environment and sustainabilty: Understand thémpact of the professional engineering solutions

societal and environmental contex@snd demonstrate the knowledge of, and need for sustain.

development

[PO.8]. Ethics: Apply ethical principles and commit fwrofessional ethicand resposibilities and norms of the

engineering practices

[PO.9]. Individual and team work: Function effectively as an individual, and asmyember or leader in diverse

teams and in multidisciplinary settings
[PO.10].

community and with society at large, such as, being able to comprehend and write effective repo

Communication: Communicate effectivelpn complex engineeringctivities with the engineering

design documentation, make effective presentations, and give and receive clear instructions
[PO.11].

management

Project management and finane: Demonstrate knowledge and understanding of the engineering

principles and apply these to one

projects and in multidisciplinary environments

[PO.12].

independent anlife-long learningn the broadest context of technological change
PROGRAM SPECIFIC OUTCOMES

Life-long learning: Recognize the need foand have the preparation and ability to engage

[PSO.1]. Autotronics and Electric Vehicle Technology: Apply knowledge of electrical and electronics
engneering for providing automobile engineering solutions

[PSO.2]. Alignment to Super Qualification packs of ASDC:Demonstrate knowledge and performance criter

as defined by ASDC super qualification packs for R&D or Quality or Service Engineering
[PSO.3]. Application of Lean Six Sigma Methodology: Demonstrate through an internship projettte

knowledge and understanding of lean six sigma methodology based on Define, Measure, a
improve/develop and control/validate phases (DMAIC/ DMADV).

D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | (Op#&blosedBook) 15
Internal Assessment Sessional Exam Il (OpédlosedBook) 15
(Summative) In class Quizzes and Assignmemiistivity 10
feedbacks (Accumulated and Averaged)
Practical internal 15
Practical External 05
End Term Exam End Term Exam (Opé@losedBook) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student to be qualif
(Formative) taking up the End Semester examination. The allowance of 25% includes all types o

including medical leaves.
Students who mges a class will have to report to the teacher about the absence. A 1
assignment on the topic taught on the day of absence will be given which has to be sU
within a week from the date of absence. No extensions will be given on this. The ratee
for that particular day of absence will be marked blank, so that the student is not accou
absence. These assignments are limited to a maximum of 5 throughout the entire semm

Make up Assignments
(Formative)

Homework/ Home
Assignment/ Activity
Assignment
(Formative)

There are situations where a student may have to work in home, especially before g
classroom. Although these works are not graded with marks. However, a student is e
to participate and perform these assignments with full zeal since thigyatitpped classroom
participation by a student will be assessed and marks will be awarded.




E. SYLLABUS:

Basic Concepts: Mechanism and machine, kinematic pair, link, chain and inversions, Degree of Freedom, f
mechanism and its inversion in automobile and linkages used in earth moving equipment,

Velocity and Acceleration: Solution of simple mechanisimis velocity and acceleration analysis, velocity an
acceleration of crank slider crank mechanism used in IC Engines,

Cams: Types of cams, Types of followers, Follower displacement programming, Motions of followers like !
Uniform velocity and cycloidamotion, Layout of Cam profile for an IC Engine,

Gears: Introduction, Classification of Gears, Application of gears in automobile, Gear Terminology, Law of ge
Involute tooth profile, Path of contact, Arc of contact, Contact ratio, Interferencealute gear, Parallel and crosse:
helical gear,

Gear trains: Simple, compound, reverted and epicyclic gear train, classification of automotive transmission usi
train, gear train Solution by tabular column method only, Torque transmitted by epsati train, differential gear
drive of an automobile,

Static and dynamic balancing: Balancing of revolving masses in single plane and different planes, Balantimg o
IC Engine and V type Engine,

Governors: Classification, Characteristics of goees, Porter and Proell governor, Hartnell governor, Centrifu
governors and modern automotive governors Gyroscope: Gyroscopic couple of a spinning disc, Stability
wheelers and two wheelers while negotiating a turn.

F. Text Book:
1. S.S. Rattaffheory of machinggata Mc Graw Hill, 2005.

G. References:

1. J.S. Ra@heory of machines and mechanisiNew Age International, 2004.

2. H. H. MabieMechanisms and dynamics of machinéshn Wiley and sons, 1987.
3. J.E. Shigleyheory of Machineand MechanismsMc Graw Hill International, 1985

H. Lecture Plan:
Lec Topics Session Objective Mode of | Corresponding | Mode of Assessing
No Delivery CO the Outcome
1 Introduction and Cours| To acquaint and cleg Lecture NA NA
Handout briefing teachers  expectatior
arnd understand stude
expectations
2,3 Mechanism and machin{ Explain importance of | Flipped 1308.1 Class Quiz (Not
kinematic pair, link, chairf mechanism in  an| Classoom Accounted)
and inversions, automobile
4,5 Degree of Freedom, foy Identify  types  of | Lecture, 1308.1 Class Quiz

bar mechanism and it mechanisms are using Activity
inversion in automobild in an automobile
and linkages used in ear
moving equipment,

6,7 Types of cams, Types ( Explain various types| Lecture 1308.2 Home Assignment
followers, Follower| of cam and follower
displacement and importan_ce of
programming, displacement diagram

8-12 | Motions of followers like| Draw a cam profile for | Flipped 1308.2 In Class Quiz (Nof
SHM, Uniform velocity| different  types  of Classroom Accounted)

and cycloidal motion| follower motion
Layout of Cam profile fol
an IC Engine,







