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107001 — Engineering Mathematics — I

Teaching Scheme: Credits Examination Scheme:

TH ;3 Hrs.Week 04 In-Semester Exam 30 Marks

TUT : 1 HrWeek End-Semester Exam :70 Marks
W :25 Marks

Prerequisites:

Differentiation. Integration. Maxima and Minima, Determinants and Matrices.

Course Objectives:

To make the students familiarize with concepts and techniques i Calculus, Fourier series and
Matrices. The aim 15 to equip them with the techniques to understand advanced level
mathematics and its applications that would enhance analytical thinking power, useful m their
disciplines.

Course Outcomes (COs): The students will be able to leam

CO01: Mean value theorems and 1ts generalizations leading to Taylors and Maclaurin’'s series
useful in the analysis of engmeenng problems.

C02: the Fourter series representation and harmonic analysis for design and analysis of peniodic
continuous and discrete systems.

CO03: to deal withdenivative of functions of several vanables that are essential m vanous
branches of Engmeenng.

CO4: to apply the concept of Jacobian to find partial demvative of mmplicit function and
functional dependence. Use of partial denvatives in esttmating error and approximation and
finding extreme values of the function.

CO5: the essential tool of matnices and linear algebra 1 a comprehensive manner for analysis of
system of linear equations, finding linear and orthogonal transformations, Eigen wvalues and
Eigen vectors applicable to engineering problems




107002: Engineering Physics

Teaching Scheme: Credits Examination Scheme:

TH: 04 Hr/week 05 In-Semester  :30 Marks

PE: 02 Hr'Week End-Semester :70 Marks
PR :25 Marks

Prerequisite Courses, if any:
Fundamentals of: optics, mterference, diffraction polanization. wave-particle duality,
semiconductors and magnetism

Companion Course, if anv: Laboratory Practical

Course Objectives:
To teach students basic concepts and principles of physics, relate them to laboratory experiments
and their applications

Course Outcomes:

Cn completion of the course, leamer will be able to—

CO1: Develop understanding of interference, diffraction and polarization: connect it to few
engineering applications.

C02: Learn basics of lasers and optical fibers and their use i some applications.

C03: Understand concepts and principles in ¢quantum mechanics. Relate them to some
applications.

C0O4: Understand theory of semiconductors and their applications in some semiconductor
devices.

CO35: Summanze basics of magnetism and superconductivity. Explore few of their
technological applications.

CO06: Comprehend use of concepts of physics for Non Destructive Testing. Learn some
properties of nanomaterials and their application.




102003 - Systems in Mechanical Engineering

Teaching Scheme: Credits Examination Scheme:

TH : 3 Hrs./'week 04 In-Semester :30 Marks

PR :2Hrs. Week End-Semester :70 Marks
PR :25 Marks

Course Objectives:

To dentify the sources of energy and their conversions

To explain the basic concept of engineering thermodynamics and 1ts application

To understanding the specifications of velucles

To get acquainted with vehicle systems

To mtroduce manufactuning processes applving proper method to produce components
To be able to select and compare domestic appliances
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Course Outcomes

On completion of the course, leamer will be able to

CO1: Describe and compare the conversion of energy from renewable and non-renewable
ENergy sources

CO2: Explain basic laws of thermodynanucs, heat transfer and their applications

C03: List down the types of road vehicles and their specifications

C0O4: Tlustrate varions basic parts and transmission system of a road vehicle

CO5: Discuss several manufacturing processes and identify the suitable process

C06: Explain various types of mechanism and its application




103004: Basic Electrical Engineering
Teaching Scheme: Credits Examination Scheme:
TH : 03 Hr/week 04 In-Semester : 30 Marks
PR : 02 Hr'Week End-Semester : 70 Marks
PR : 25 Marks
Prerequisite Courses, if any: Engineering physics, electron theory, electricity, potential and
kanetic energy

Course Overview: This course aims at enabling students of all Engineering Branches to
understand the basic concepts of electrical engineering This course is designed to provide
lmowledge of fundamentals and wvarious laws in electromagnetic and magnetic circuits,
electrostatics. The steady state analysis of AC and DC circuits, and its applications transformer,
batteries and different energy conversion techmques are also included in this course.

Course Objectives:

1. To introduce fundamental concepts, varnous laws-principles and theorems associated with
electrical systems.

2. To impart basic knowledge of all electrical quantities such as current, voltage. power,
energy. frequency along with different types of fields.

3. To provide knowledge about fundamental parameters such as resistance. inductance and
capacitance and magnetic circuits. AC and DC circuits.

4 To provide knowledge of the concepts of transformer, different energy conversions
techniques.

Course Qutcomes:

At the end of course students will be able to

CO1: Dufferentiate between electrical and magnetic circuits and derive mathematical relation for
self and mutual mductance along with coupling effect.

CO02: Calculate series, parallel and composite capacitor as well as characteristics parameters of
alternating quantity and phasor anthmetic

CO3: Derive expression for impedance, current, power in series and parallel RLC circuit with AC
supply along with phasor diagram.

C04: Relate phase and line electrical quantities i polyphase networks, demonstrate the operation
of single phase transformer and calculate efficiency and regulation at different loading conditions
CO5: Apply and analyze the resistive circuits using star-delta conversion KVL, KCL and different
network theorems under DC supply.

CO6: Evaluate work, power, energy relations and suggest various batteries for different
applications. concept of charging and discharging and depth of charge.




110005: Programming and Problem Solving

Teaching Scheme: Credits Examination Scheme:

TH: 03 Hrs'Week 04 In-Semester : 30 Marks

PR: 02Hrs'Week End-Semester : 70 Marks
PR : 25 Marks

Prerequisite Courses, if anv: students are expected to have a good understanding of basic

computer principles.

Companion Course, if any: Programming and Problem Solving Laboratory (110005)

Course Objectives:
Prime objective is to give students a basic introduction to programming and problem solving with
computer language Python And to mfroduce students not merely to the coding of computer
programs. but to computational thinking. the methodology of computer programming. and the
principles of good program design including modularity and encapsulation.

1. To understand problem solving, pmblem solving aspects. programming and to know about
various program design tools.
To leam problem solving with computers
To leam basics, features and future of Python programming.
To acquaint with data types. input output statements, decision making, looping and
functions in Python
To leam features of Object Onented Programming using Python
To acquaint with the use and benefits of files handling in Python
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Follcwmg Fields are applicable for courses with compamon Laboratory course

Course Outcomes: On completion of the course. leamer will be able to—

CO1: Inculcate and apply varous skalls in problem solving.

C02: Choose most appropriate programmung constructs and features to solve the problems
diversified domams.

CO3: Exlubit the programmmng skills for the problems those require the writing of well-
documented programs mcluding use of the logical constructs of language, Python.

C0O4: Demonstrate significant expenience with the Python program development environment.

111006 -Workshop Practice

Teaching Scheme: Credits Examination Scheme:
PR :IHrs'Week 01 FR : 25 Marks

Course Objectives:

1. To understand the construction and working of machine tools and functions of 1ts parts.

2. To develop the skill through hands-on practices using hand tools. power tools, machine
tools m manufacturing and assembly shop leading to understanding of a production
processes.

3. To understand workshop layout and safety norms.

Course Outcomes:

CO1: Familiar with safety norms to prevent any mishap in workshop.

CO2: Able to handle appropriate hand tool, cutting tool and machine tools to manufacture a job.
C03: Able to understand the construction. working and functions of machine tools and their parts.
C04: Able to know simple operations (Tuming and Facing) on a centre lathe.




101007: Environmental Studies-I
TH:02 His.'week {(Mandatory Non-Credit Course)
Course Objectives:
1. To explain the concepts and strategies related to sustainable development and varous
components of environment.
2. To examine biotic and abiotic factors within an ecosystem. to identify food chains, webs, as
well as energy flow and relationships.
3. To dentify and analyze varions conservation methods and their effectiveness in relation to
renewable and nonrenewable natural resources.
4. To gam an understanding of the value of biodiversity and current efforts to conserve
biodiversity on national and local scale.
Course Outcomes:On completion of the course. leamer will be able to—
COl:Demonstrate an integrative approach to environmental 1ssues with a focus on sustamability.
CO2: Explam and identify the role of the orgamism 1n energy transfers i different ecosystems.
CO3: Distinguish between and provide examples of renewable and nonrenewable resources &
analyze personal consumption of resources.
CO4: Identify key threats to biodiversity and develop appropriate policy options for conserving
biodiversity in different settings.

107008 — Engineering Mathematics —II
Teaching Scheme: Credits Examination Scheme:
TH : 4 Hrs./Week a5 In-Semester : 30 Marks
TUT :1Hr./Week End-Semester : 70 Marks
TW : 25 Marks
Prerequisites:
Integration. Differential Equation, Three-dimensional coordinate systems

Course Objectives:

To make the students famihianze with Mathematical Modeling of physical systems using
differential equations advanced techniques of mtegration. tracing of curve, multiple mtegrals and
their applications. The aim is to equip them with the techniques to understand advanced level
mathematics and its applications that would enhance thinking power, useful in their disciplines.

Course Outcomes (COs): The students will be able to leam

CO1: the effective mathematical tools for solutions of first order differential equations that model
physical processes such as Newton's law of cooling. electrical circuit, rectilinear motion, mass spring
systems. heat transfer etc.

CO02: advanced mtegration techmques such as Reduction formmlae, Beta functions, Gamma
functions, Differentiation under mtegral sign and Emor functions needed 1 evaluating multiple
integrals and their applications.

CO3: to trace the curve for a given equation and measure arc length of various curves.

C0O4: the concepts of solid geometrv using equations of sphere, cone and cylinder m a
comprehensive manner.

CO5: evaluation of multiple integrals and its application to find area bounded by curves. volume
bounded by surfaces, Centre of gravity and Moment of inertia.




107009: Engineering Chemistry

Teaching Scheme: Credits Examination Scheme:

TH : 04 Hrs/'week 0s In Semester : 30 Marks

PR : 02 Hrs/'Week End Semester: 70 Marks
PR : 25 Marks

Prerequisite Courses, if any:
Types of titrations, volumetric analysis, structure property relationship, types of crystals, peniodic
table, classification and properties of polymers, electromagnetic radiation, electrochemucal series

Companion Course, if any: Laboratory Practical

Course Objectives:

1. To understand technology imvolved in analysis and improving quality of water as commodity.
2. To acquire the knowledge of electro-analvtical techniques that facilitates rapid and precise
understanding of matenials.

To understand structure, properties and applications of speciality polymers and nano matenial.
To study conventional and alternative fuels with respect to their properties and applications.

To study spectroscopic techniques for chemical analysis.

6. To understand corrosion mechanisms and preventive methods for corrosion control.
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Course Outcomes:

On completion of the course, leamner will be able to—

CO1: Apply the different methodologies for analysis of water and techniques involved in softeming
of water as commodity.

CO2: Select appropriate electro-technique and method of material analysis.

CO3: Demonstrate the knowledge of advanced engineening matenials for various engineenng
applications.

C0O4: Analyze fuel and suggest use of altemative fuels.

CO35: Identify chemical compounds based on their structure.

CO6: Explain causes of corrosion and methods for munimizing corrosion.

104010: Basic Electronics Engineering

Teaching Scheme: Credits Examination Scheme

™ 03 Hrs./'week 04 In - Semester : 30 Marks

PR 02 Hrs.'week End - Semester : 70 Marks
PR : 25 Marks

Course Objectives:
1. The principle of electromics and working principle of PN junction diode and special

purpose diodes.

The functioning of transistors like BIT, MOSFETs and OPAMP.

Basics of various logic gates, digital circuits and their applications.

Workmng and functions of various electronic instruments.

The operating principles and applications of various active and passive sensors.

Basic principles of commumication systems.

Course Outcomes: On completion of the course, leamer will be able to—

CO1: Explam the working of P-N junction diode and its circuats.

CO2: Identify types of diodes and plot their characteristics and also can compare BJT with
MOSFET.

CO03: Build and test analog circuits using OPAMP and digital circuits using umiversal/'basic gates
and flip flops.

C04: Use different electronics measuring nstruments to measure various electrical parameters.

CO5: Select sensors for specific applications.
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102012: Engineering Graphics

Teaching Scheme: Credits Examination Scheme:
TH : 01 Hr/week 0z End-Semester : 50 Marks
PR : 02 Hrs/Week TW : 25 Marks

IUT : 01 Hr'Week

Course Objectives

1. To acquire basic knowledge about engineering drawing language, line types. dimension
methods, and simple seometrical construction.

2. To draw conic sections by vanous methods, involutes, cycloid and spiral.

3. To acquure basic knowledge about physical realization of engineering objects and shall be
able to draw its different views.

4. To wvisnalize three dimensional engineering obyects and shall be able to draw their 1sometric
VIEWS.

5. Tommagmne visualization of lateral development of solids.

6. To acquire basic knowledge about the various CAD drafting software’s and its basic
commands required to construct the simple engineening objects.

Course Outcomes

On completion of the course, leamer will be able to

CO1: Draw the fundamental engineering objects using basic miles and able to construct the simple
gepmetries,

CO2: Construct the vanous engmeerning curves using the drawing mstruments.

CO3: Apply the concept of orthographic projection of an object to draw several 2D views and 1ts
sectional views for visualizing the physical state of the object.

CO4: Apply the visualization skill to draw a simple isometric projection from given orthographic
views precisely using drawing equipment.

CO5: Draw the development of lateral surfaces for cut section of geometrical solids.

C06: Draw fully-dimensioned 2D, 3D drawings nsing computer aided drafting tools.

110013: Project Based Learning

Teaching Scheme: Credits Examination Scheme:
PR: 04 HrsWeek 02 PR : 50 Marks
Preamble:

For better leaming expenience. along with traditional classroom teaching and laboratory learning;
project based learning has been introduced with an objective to motivate students to leam by
working in group cooperatively to solve a problem.

Project-based leaming (PBL) 15 a student-centric pedagogy that involves a dynanuc classroom
approach in which 1t 1s believed that students acquire a deeper knowledge through active
exploration of real-world challenges and problems. Students learn about a subject by working for
an extended period of time to investigate and respond to a complex question, challenge, or
problem. It 15 a style of active learming and mquiry-based learmng. (Reference: Wikapedia).
Problem based leaming will also redefine the role of teacher as mentor in learning process. Along
with commumicating kmowledge to students. often 1n a lecture setting, the teacher will also to act as
an itiator and facilitator in the collaborative process of knowledge transfer and development.

Course Objectives:

To emphasizes learming activities that are long-term, mterdisciplinary and student-centric.
To inculcate mndependent learming by problem solving with social context.

To engages students in nich and authentic learmng expenences.

To provide every student the opportumity to get mvolved either individually or as a group
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Course Uutcomes:

CO1: Project based leaming will increase their capacity and leaming through shared cognition.
CO02: Students able to draw on lessons from several disciplines and apply them m practical way.
CO03: Learming by doing approach m PBL will promote long-term retention of matenial and
replicable skill, as well as improve teachers' and students’ attitudes towards leaming.

Group Structure:

Working in supervisor/'mentor —monitored groups. The students plan, manage and complete a
task/project/activity which addresses the stated problem.

* There should be team/group of 5 -6 students

* A supervisor/mentor teacher assigned to individual groups

101014: Environmental Studies-II
TH: 02 Hriweek MAMandatory Non-Credit Course

Course Objectives:
1. To provide a comprehensive overview of environmental pollution and the science and
technology associated with the monitoring and control.
2. Tounderstand the evolution of environmental policies and laws.
3. To explain the concepts behind the intemrelations between environment and the
development.
4. To examine a range of environmental 1ssues m the field, and relate these to scientific theory.

Course Outcomes: On completion of the course, leamer will be able to—

CO1: Have an understanding of environmental pollution and the science behind those problems
and potential solutions.

CO2: Have knowledge of various acts and laws and will be able to identify the industries that are
violating these rules.

CO3: Assess the impact of ever mcreasing human population on the biosphere: social, econonuc
1ssues and role of humans in conservation of natural resources.

C04: Learn skills required to research and analyze environmental issues scientifically and learn

how to use those skills in applied situations such as careers that mav mvolve environmental
problems and/or 1ssues.




