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2.6.1. Programme Outcomes (POs) and Course Outcomes (COs) for all Programmes
offered by the institution are stated and displayed on website and attainment of POs

and COs are evaluated.

| ndex
S. No. Description
1 Display Material of COs, POs, PSOs
2 Course Outcomes s of all departmental courses

Attainment of programme outcomes and course outcomes are evaluated
by the institution
e Attainment Procedure of Pos and Cos with Sample data

e Overall CO-PO attainment of an Academic Y ear
e Overall CO-PSO attainment of an Academic Y ear
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Program Outcomes as defined by NBA (PO)

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

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

3. Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified
needs with appropriate consideration for the public health and safety, and the
cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of,

and need for sustainable development.

(00]

. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.
9. Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.
10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give

and receive clear instructions.
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11. Project management and finance: Demonstrate knowledge and understanding
of the engineering and management principles and apply these to one’s own work,
as a member and leader in a team, to manage projects and in multidisciplinary
environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability

to engage inindependent and life-long learning in the broadest context of technological

change.

2. Bloom's Taxonomy Levels of Learning used for CO-PO Mapping

BLOOM'S TAXONOMY

Use Existing Information to make something new
Invent, Develop, Design, Compose, Generate, Construct

Make judgments based on sound analysis
Assess, Judge, Defend, Prioritize, Critique, Recommend

Explore relationships, causes, and connections
Compare, Contrast, Categorize, Organize, Distinguish

Use existing knowledge in new contexts
Practice, Calculate, Implement, Operate, Use, Illustrate

Grasp the meaning of something
- UnderStand Explain, Paraphrase, Report, Describe, Summarize

Retain and recall information
Reiterate, Memorize, Duplicate, Repeat, Identify
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Display Material of COs, POs and PSOs

1] College Website: https://prpotepatilengg.ac.in/

2] Departmental homepage on college website:
https://prpotepatilengg.ac.in/civil/program-outcomes/
https://prpotepatilengg.ac.in/computerscience/program-specific-outcomes/
https://prpotepatilengg.ac.in/mechanical/program-education-objectives/
https://prpotepatilengg.ac.in/mba/program-outcomes/
https://prpotepatilengg.ac.in/electrical/program-education-objectives/
https://prpotepatilengg.ac.in/electronics/program-outcomes/
https://prpotepatilengg.ac.in/mca/program-outcomes/

3] Principal Office:
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https://prpotepatilengg.ac.in/civil/program-outcomes/
https://prpotepatilengg.ac.in/computerscience/program-specific-outcomes/
https://prpotepatilengg.ac.in/mechanical/program-education-objectives/
https://prpotepatilengg.ac.in/mba/program-outcomes/
https://prpotepatilengg.ac.in/electrical/program-education-objectives/
https://prpotepatilengg.ac.in/electronics/program-outcomes/
https://prpotepatilengg.ac.in/mca/program-outcomes/
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6] Course File Handouts:

i7. . Baig (Paidl) Collzze of Engineering & Manszement, Amravati
Diepartment of Electrical Ensinesrine
Course files Contents
I} Vision & Mveicn of the Testtnge.
I} Viziom & Miveicen of the Deqammend
3y PO, PS0, FEO
4y Teacking scheme & Syllabos with comrse code, Comrss objective & oonrss
ECOEE T
} Academic plannes Calendas
f Mlasier Time tabde & class timedabls
Th Teacking plan
£) Execwied isaching plin
9 Boll Lin' Agendance.
107y Aspegomer method of amiemen of OO & PO
1100-P0, OO-P30 mapoins with pecification
11} Asiasemesns of D0-PO, OO-PA0.
13)Best Practices 0 Teaching & leamming
14} Paadtack of sindeais for asvesomes of atasemesn of OO0 & PO
13} Tompics beyomd myfiabes
16}~ Ut text-T & IT Papess & Asmmrer shee
- Scheme of Evalmation & hode] azwerer chea
- Be—tesi -1 & I Papers & Axrwer shet
- Scheme of Evalmation & hode] azwerer chea
=~ Aupvigwemas of Fadled sindeais 3n Re-dexi
17y Tes masds & Bemh ambzic
15} Assignmend o Tiodt 3 & § & 15 recoed
15) Rk Arabmis (Tlnhversiny Beoab)
D) T ] svronris v i
21y Unhessity papers
I Listof Academically Brighi & weak smdeas
13 Corractive meamnes io #mpmove the seonh (Tocisds et clasees oot Jecmmns
Assigomentiqoiz indurical visi)

24) Cormrses material
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7] Laboratory Manual

Swinchprur KPralectian Lak

P.R.POTE (PATIL) EDUCATION & WELFARE TRUST'S
GROUP OF INSTITUTIONS, COLLEGE OF ENGINEERING &
MANAGEMENT, AMRAVATL

DEPARTMENT OF ELECTRICAL ENGINEERING

Year: 2021-22 Semester: VII

SUBIECT: SWITCHGEAR & PROTECTION

SWITCHGEAR & PROTECTION LABORATORY

LABORATORY MANUAL

PRPCEM, Amravati Page 1
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Swiliiprar B rele:Sam Las

P. B. Pote (Patll) College of Engincering & Management, Amravati

Department of Electrical Enginscring

Mamix ol 10a Fregraom: B, E. (Elacrical &
Electronics) Engineering Academbe Tear:
Clazs: Vi Sam-Seoiton-A Soction: A
Conrsefinbject: Switch Geoar & Prodjection lab Conrse Coada:
Course Owmner: Dr. & 0. Warkad Desiguation: Professor
115 Lisk of Experiment
To stody different equipmeni psed i elacrical powsor systemssedichgoar

=

and proteciion labaraiooy

To study the Arc exinguish phenomeron psing MATLAR iool.

To plot tha characierisives of Fuses and Mimishare Sirooit Breaioer

To Stady Transfiormer Differential Proiecton msmg Numencal Belay

To plot thes characioristics of Blectromagnatic IDMT Relay.

To plot the characterisies of Directional Gver Carrent Belay.

To study the operaticn of Mumerscal Cvervoltage and Undervoltage Belay.
To study the operation of Bumerical Crverourrent Beday.

To study the earih fawlt apd phase prodecion in power sysoem.

To simuiaie Proiecion of Three phase bine against diffevent types of ol
nsing MATLAR

L | O | i || o | G | B2

e
=

Lab Course Owtcomos
Afipr Fncoessin] complotion of Laboratory conrse, the stedenis will able fo

EM Outcomes

urderstand and list vanicns egquipment owsed o clectrical power
systemsswiichgear and profection laboratory.

2 | explain and domaorstrate Arc extingquish phenomenon neing MATLAB tool.
explain or ifdbhsirate the charactenstics of Foses and Mmaore Circwis
Byoalcer used jor protecton

nndorstand and demonsraie workding of Transformer Duiferential
i | Frotection. Ceervodizge, Undervoltage, Ceercurrent, earih fankt and phase
proiecitons nang Namencal Bolays.

explam or ifnsirate the characierisiics of MMT, and directional ovwercorrent
elociromagne i Bolays

simalaie Protection of Three phase line agaimst different types of faulis osing
maodern tools be. MATLAR

PRPCEM, Amnresan Pagn 7
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P. R. Pote College of Engineering and Technology, Amravati.
Department of Computer Science and Engineering

Third Semester
Second Year (Third Semester) Academic Year: 2019-20
| Course/Subject: FROCGRAMMING Course Code: 3KS02
METHODOLOGY -
On completion of this Subject/Course the student shall be able ta
Bloom's
SN Outcomes
Taxonomy Levels

Understand implementation of cbject oriented

JKS02.1 principles in software design process. Ll

3Es02z | Comprehend Java programs for real applications using L2
Java constructs and libraries. _
Understand and apply various cbject oriented features

3KS02.3 |like inheritance, data abstraction, encapsulation and La
polymorphism to sclve various computing problems
using Java language. :

3IKS02.4 |Cained knowledge related to implementation of 1
Exception Handling in java. B

3K502.5 | Comprehend graphical user interface and Event L3
Handling in java.

3KS02.6 | Understand object orlented principles in software design 11

Syllabus

Unit I |
Intreduction to Object Oriented Programming: Introduction, Need of OOP, Principles of |
Object-Oriented Languages, Procedural Language Vs COP, Application of OOP, Java
Virtual Machine, Java features, Program Structures. Java Programming Constructs:
Variables, Primitive data types, Identifier, Literals, Operators, Expressions, Precedence
Rules and Associativity, Primitive Type Conversion and Casting, Flow of Contral.

Unit II:

Classes and Objects: Classes, Objects, Creating Objects, Methods, Construciors, Cleaning
up Unused Objects, Class Variable and Methods, this keyword, Arrays, Command Line

Unit 111

Inheritance: Inheritance vs. Aggregation, Mathod Overniding, super keyword, final
keyword, Abstract class. Interfaces, Packages and Enumeration: Interface, Packages,
java.lang package, Enum type.

Uit IV

Exception: Intreduction, Exception handling Techniques, User-defind exception, Exception
Encapsulation and Enrichment. Input/Output: The java.ic.file Class, Reading and Writing
data, Randomly Accessing a file, Reading and Writing Files using 1/Q Package.

Unit V:

Applets: Intreduction, Applet Class, Applet structure, Applet Life cycle, Common Methods
used in displaying the output, paint [, update () and repaint (). More about applet tag, get
Document Base ()} and get Code Base () methods, Applet Context Interface, Audio clip,
| Graphic Class, Color, Font, Font Metrics.




Unit V1;

Event Handling: Introduction, Event delegation Madel, java.awt.event Description, Sources
of events, Event Listeners, Adapter classes, Inner Classes. Abstract Window Toolkit:
Introduction, Components and Containers, Button, Label, Checkbox, Radio Buttons, List
Boxes, Choice Boxes, Textfield and Textarea, Container Class, Layouts, Menu, Scrollbar,

Text Book: Sachin Malhotra and Saurabh Choudhary: Programming in Java, Oxford
University Press 2010,

Reference Books:

1. Herbert Schildt: Java Complete References (MeGraw Hill)

&. E. Balagurusamy: Programming with Java (MeGraw Hill)

3. Khalid Mughal: A Programmer's Guide to Java Certification, 3rd Edition (Pearson)
4. Liang: A text Book of Java Programming, (PHI)

5. Sharnam Shah and Vaishali Shah: Core Java for Baginners, (SFD),2010.

II Second Year (Third Semester) ' Bcademnic Year: 2019-20

Course/Subject: ELECTRONIC DEVICES AND Course Code: 3K5 03

On completion of this Subject/Course the student shall be able to

I Bloom's
8N Outcomes
Taxonomy Levels .
3K503.1 | To explain basic electronic devices and its application, L2
3K503.2 | Todescribe the structure of BJT and compare its L2
configuration
3K503.3 | Toanalyze different biasing and c_m‘npenﬂé\!:i.nn L4
technique, N
3K503.4 | Toexamine the performance of FETs on the basis of their L4
types and worling.
3K503.6 | Todemonstrate and explain worldng of different types of
escillators. = | ¥
3Ks03.6 | Tointerpret the operation of different optoelectronic
devices 14

Syllabus

Unit I:
| pr-Junction Diode, Characteristics and Parameters, Diode Approximation, DC load line
analysis, Temperature effects, Dicde AC models, Zenar diodes, Half- Wave Rectifications,
Full-Wave Rectifications, Hall-Wave Rectifier Fower Supply, Full-Wave Rectifier Power
Supply, RC and AC Power Supply Filters,
Unit I
Bj'l‘_ operation, B]T Voltages and Currents, BT Amplification: Current and Voltage, BJT
Switching, Common-Baze Characteristica, Common-Emitter Characteristics,
CommonCollector Characteristics, Transistor testing.
Unit [01:
E Load Lmt;‘ and Bias Point, Base Bias, Collector-to-Basa Bias, Voltage-Divider Bias,

mparisen of Basic Bias Circuits, Troublesheoting BJT Bias Circuits, Bias Circuit Deasign
SECTION-B |
Unit [V:
Junction Field Effect Transistors, n-Channel and p-Channel |[FET, JFET Characteristics, [FET |




tables, Predicate calculus, Inference theory of the Pradicate Calculus,

UNIT 100:

Set Theory: Basic concepts, Venn Diagrams, Representation of Discrete Structure, Relation
and ordering, Partial Ordering, Functions, Recursions, Sets and predicates.

UNIT IV:

Algebraic Structures: Semi-groups and Monoids, Product & Quotients of semi-groups,
| Polish expression & their compilation, Groups, Product and Quotients of Groups.

| UNIT V:

| Lattice & Boolean Algebra: Lattices, partially crdered sets, Boolean algebra, Functions on
Boolean Algebra, Boolean Functions as Boolean Polynomials, Minimization of Boolean
Functions.

UNITVT:

Graph Theory: Basic concepts, Paths, Reachability & connectedness, Matrix representation
of graphs, Trees: tree searching, Undirected trees, Minimal spanning frees,

Text Book: |.P.Trembley R Manchar:"Discrete Mathematical Structures with application to
Computer Science” 1985(MCG)

RKeference Books:
1. C.LLiu: "Combinational Mathematies" Mc Graw Hill, 1988

2. Stanant "Discrete Structure” Prentice Hall.

3. C.L.Liu "Element of Discrete Mathematica” Second Edition MceGraw Hill, 1987

% Nerman L.Biggs "Discrete Mathematics” Second Edition,Oxford University Press,

Indian Edition,

N. Chandrasekaran & M. Umaparvathi, "Discrete Mathematics” PHI (EEE) 2010,

. Purna Chandra Biswal, “Discrete Mathematics & Graph Theory" Second Edition, PHI
(EEE)2009.

1, Chakraborty and Sarkar," Discrete Mathematics” Oxford University Press, Indian

Edition,2011.

= @

Second Year (Third Semester) Academic Year: 2019-20

Course/Subject: COMPUTER ORGANIZATION | Course Code: 3KS 05
On completion of this Subject/Course the student shall be able to

{ Bloom's
SN Outcomes
Taxonomy Levels
Teo understand the relationship between instruction set
JK805.1 | architecture, micro architecture, and system architecture Ll

and their roles in the development of the compuler. -
3AKs05.2 | Be aware of the various classes of instruction: data
movement, arithmetic, logical and flow contral. -

3K505.3 | Explain how interrupts are used to implement I/0 contral
and data transfers. -

—amﬁ.g ' Understand how a CPU's control umit interprets a
| machine —level instructions. -

amans5 8 | Identify various types of buses in Computer systems. -

£ B | B |B|E

3KS505.6 | Understand memory hierarchy. -




Taxonomy Levels ]

To Understand the difference between the top-down and
4K5 03.1 | bottom-up approach and describe the object-oriented Lo
programming in connection with C++

dKs 032 | To Enplajm the concept of operator overleading, Data L1
Conversion, Pointers & Arrays

4K503.3 | To demonstrate the use of Inheritance & containership in

C++., =
4ks03.4 | Toimplement the concept of Abstract Classes & Virtual L1
functions
4K503.5 | To demonstrate the concept of streams and file handling L1
in C++

List of Practical's
1. Write a Program in C++ to read and display student information.

2. Write a Program in C++ to demonstrate the use of scope resclution operator.
3. Write a Program in C++ to implement the concept of array of objects.

4. Write a Program in C++ to demonstrate the use of different types of constructor &
| destructor

5. Write a Program in C++ to implement concept of passing objects

6. Write a program to implement the concept unary operator overloading.

7. Write a program to implement the concept of binary eperator overloading
8. Write a Program in C++ to implement the concept of function overloading.

8. Write a program in C++ to demonstrate the type conversion from basic type to
class type.

10. Write a program in C++ to demonstrate the type conversion from class type to

Second Year (Fourth Semester) ]_ﬂudami::- Year: 2019-20
Guunefﬂ.h;lnﬂt: Assembly Language | Course Code: 4K5 09
Programming Lab. _ =
On completion of this Subject/Course the student shall be able to
Bloom's
SN Outcomes
Taxonomy Levels
N | Describe 8086 microprocessor and its architecture: alss
#509-1 | understand instruction processing during the fatch. L2
decode-execute cycle, _
4K5 09.2 | Design and Test assembly language programs using L4 L8

, 8086 microprocessor instruction set.
Demonstrate the implementation of standard
4KS 08.3 programming constructs, including control structures L3
and functions, in assembly language.




Inheritance, Interfaces and Packages: Inheritance: Inheritance va. Aggregation, Method
Ovwerriding, super keyword, final keyword, Abstract class. Interfaces: Defining interfaces,
Implementing interfaces, Accessing interface variables, Extending interfaces, Packages:
 Packages, java.lang package, Enum type.

Umit IV

Exception handling and Input/Output : Exception: Introduction, Exzception handling
Techniques, User-defind exception, Exception Encapsulation and Enrichment.
Input/Output: The java.io.file Class, Reading and Writing data, Randemly Accessing a file,
Reading and Writing Files using 1/0 Package.

Unit V;

Applets .Introduction, Applet Class, Applet structure, Applet Life eycle, Common Methods
used in displaying the output, paint (), update () and repaint (), More about applet tag,
getDocumentBase() and getCodeBase () methods, Applet Context Interface, Audio clip,
Graphic Class, Color, Font, Font Metrics.

Unit VI:

Unit Title:Event Handling :Introduction, Event delegation Model, java.awt.event
Description, Sources of events, Event Listeners, Adapter classes, Inner Classes. Abstract
Window Toolkil: Introduction, Components and Containers, Button, Label, Checkbox,
Radio Buttons, List Boxes, Choice Boxes, Textfield and Textarea, Container Class, Layouts,
Menu, Scrollbar,

Text Book:
1. BachinMalhotra and SaurabhChoudhary: Programming in Java, Oxford University Press
2010,
2. Herbert Schildt: Java Complete References (McGraw Hill)
Reference Books:
1. H.M.Dietel and P.[.Dietel, “Java How to Program" Pearson Education/PHI, Sixth Edition.
&, E, Balagurusamy: Programming with Java (McGraw Hill)
3. Dr. K. NageswaraRao: Core Java An Integrated Appreach (Dreamtech)
4. Khalid Mughal: A Programmer’s Guide to [ava Certification, 3rdEdition {Pearson)
5. Sharnam Shah and Vaishali Shah: Core Java for Beginners, (SPD),2010.

Second Year (Third Semester) Academic Year: 2019-2020
Course/Subject: Data Structure i Course Code: 3KS04/3IKED4
On completion of this Subject/Course the student shall be able to
Bloom's
SN Cutcomes
. Taxonomy Levels
3KS04.1 _: 1. Apply various linear and nonlinear data structures L3
3K504.2 | 2. Demonstrate operations like insertion, deletion, L3 1
searching and traversing on various data structures
3KS04.3 | 2. Demonstrate operations like insertion, delation, L3
) searching and traversing on various data structures
3K504.4 | % Choose appropriate data structure for specified L1
| problem domain

syllabus
ONIT I:
Intreduction to Data Structures: Introduction to Data structures, Data Structure Oparations,
. Algorithmic Notation, Complexity of algorithms. String processing; storing strings,
| character data type, string operations, word processing, and pattern matching algorithms. |




Unit II:
Array & Record Btructure: Linear arrays : Memory Representation of arrays, traversing
linear arrays, insertion & deletion operations, Bubble sont, Linear search and Binary search
algorithms, Multi dimensional arrays, Pointer arrays. Record structures and Matrices.

Uit 111

Linked lists : Linked lists: Memory Representation of Linked List, traversing a linked list,
searching a linked list. Memory allocation & garbage collection. Insertion & deletion
operations on linked lists. Header linked lists, Two- way linked lists,

Unit I'V:

Stack & Queue : Stacks: Sequential Memory Representation of Stack, Arithmetic
exprassions: Polish notation. Quick sort, Recursion, Tower of Hanoi. Queues: Sequential

Memory Representation of Queue, DeQueue, Priority queues.

Umnit V:

Trees: Introduction to Trees, Binary trees, Memory Representation of Binary Tree,
Traversing binary trees, Header nodes, Binary Search Tree, Heap and heapsort, Path
length & Huffman"s algorithm.

Unit VI:
| Graphs & Sorting Algorithms: Introduction to Graphs, Memory representation of graphs,
Warshalls" algorithm, operations on Graphs, Breadth First Search, Depth First Search
Sorting : Insertion Sort, Selection Sort, Radix sort, Merge Sort.

Text Book:

1. Seymour Lipschutz: Data Structures , Schaum's Outline Series, McGraw-Hill,

International Editions.

2, Trembley, Sorenson: An Introduction to Data Structures with Applications, McGraw

Hill
Reference Books:

1. Ellis Horowitz, SartajSahni: Fundamentals of Data Structures, CBSPublications.

@. Data Structure Using C, Balagurusamy.

3. Standish: Data Structures in [ava, Pearson Education.

S

Second Year (Third Semester) Academic Year: 2019-2020

Course/Subject: Analog & Digital Electronics | Course Code: 3KS05

On :nr'r_lpleﬁun of this Subject/Course the student shall be able to

L]
SN | Outcomes g
Taxonomy Levels
3Kks505.1 | | Explain basic concepts of semiconductor devices and
its application. LE
3Ks05.2 | 3. Compare different Number System and basics of
conversion of number systems. iz
3KS505.3 | 3. Realize different minimization technique to obtain L1
minimized expression.
3K305.4 | 4. Design Combinational Circuits. L3
| JK505.5 | 5. Design and Develop Sequential Circuits, L3

Syllabus
Uruit-1;
PN Junction Diede and Bipolar Junction Transistor - FN-Junction Diode, Characteristics and
Parameters, BT operation, B]T Voltages and Currents, BIT Amplification: Current and
. Voltage, B]T Switching, Common-Base Characteristics, Common-Emitter Characteristics,




| On completion of this Subject/Course the student shall be able to

Bloom's
8N Outcomes | i
[6K508.1 | Install and setup of Jerlins on your systems, ' L1, L8
(BKS09.2 | Create and run jobs in |enkins L&
GES09.3 | Add and manage plugins. Use plugins in jobs LB
6K509.4 | Create and run pipelines in Jenkins 15
EKS00.5 Setup, configure, deploy jobs L2

List of Practical's
1. Study and implement Linux commands
2. Study practical on installation of java, Tomcat Server
3. Btudy practical on soffware development life cycle
4. Study practical on DevOps life cycle & stages
S. Study practical on DevOps Tools (Docker, Jenkins, Git, Jira, copado)
6. Learn about DevOps Pipeline (Cl /CD) using any tool
1. Study Practical on AWS for DevOps
8. Study Practical on Micresoft Azur for DevOps
8, Study Practical on Google Cloud for DevOps
10, Study Practical on Salesforce with Copade for DevQps
11. To setup and configure of Jenkins
12. To create Job and manage it using Jenkins
13. To experiment plugin management with jenkins
14. To study and demonstrate User role creation and management using Jenkins
15. To study and demonstrate Integration with Git using Jenkins
16. To study and demonstrate Automated deployments using Jenkins
1T. To study and demonstrate Build and delivery pipslines using Jenkins
18, To study and demonstrate Job Parameterization using Jenkins
19. To study and demonstrate Command line executions using Jenking
| 20. To study and demonstrate Jenkins node managemant

L —
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Final Year (Seventh Semester)

| Final Year (Seventh Semester) Academic Year: 2019-20
'Course/Subject DIGITAL SIGNAL Course Code: TRS01
PROCESSING . |
On completion of this Subject/Course the student shall be able to
e - Bloom's
SN tcomes
Taxonomy Levels
TKS01,1 | Understand the meaning and implications of the L1, L3
i _properties of signals and systems. : I
understand the operations on signal, obtain the response '
TE501.2 | gy ppp discrete time systam, significance of Transform, its Ll
application,
understand the frequency domain analysis of discrate
TKS501.3 time system, understanding the importance of Discrete L1
Fourier Transform & Fast Fourier Transform in analysis,
TES01.4 | !o transform the analoq filters 1o digital filters, realization L2
of Discrete Time systems, FIR & IIR filters.

Syllabus

| Unit I: Discrete —Time Signals and Systems: Introduction to DSP, Advantages, basic
elements of DSP system, sampling theorem, A/D, D/A conversion, quantization, Elementary
discrete-time sequences. Discrete-time systems: description, representation, classification
(linsar, time-invariant, Static, casual, stable)

Unit II: Analysis of DTLTI systems: The convolution sum, properties of convelution,
Analysis of causal LTI systems, stability of LTI systems, step response of LT] Bystems,
difference equation, recursive & non recursive discrete time systems, solution of difference
equations, Impulse response of LT Tecursive system. Correlation of discrete time signals.
Unit III: z- Transform and Analysis of LTI Systems: Definition of z-Transform, propertias,
rational z-Transforms, evaluation of the inverse z- Transforms, analysis of linear time
invariant systems in Z-domain, transient and steady-state responses, causality, stability,
pole-zero cancellation, the Schur-Cohn stability test.

Unit IV: Fourier Transforms, the DFT and FFT: Definition & properties of Fourier transform,
relatiocn with z-transform. Finite duration sequences and the discrets Fourier
transform(DFT), properties, circular convolution, Fast algorithms for the computation of
DFT: radix-2 and radix-4 FPT algorithms

specifications. Design of FIR filters using Windows and by Frequency sampling methods,
Design of IIR filters from Analog filters using approximation of derivatives, Impulse

Systems, realization of FIR systems: Direct Form, Cascade Form, Frequency sampling and
Lattice structures. Realization of IR filtars: Direct Form, Signal flow graph and Transpesed
structures, Cascade form, Lattine and Lattice ladder. Realization for [IR systems.

Text Book: | G Prokis and D o Manolokis, “Digital Signal Processing: rinciples
ithms and applications {(Pearson E.'du::atinn}-
|_qunan-:~e Boolks:




[ 1. 5 X Mitra: “Digital Sigmal Processing: A Computer-Based Approach” (MaGraw Hill) '
2. E C lfeacthor and B W Jervis "Digital Signal Processing A Practical Approach" (Pearson)
3. A V Oppenheim, R W Schafer with | R Buck “Discrete Time Signal Processing” (PHI)

L%, P Ramesh Babu: * Digital Signal Processing” Scitech Publications, |

Final Year (Seventh Semaester) Academic Year: 2019-20 =

Course/Subject COMPUTER NETWORIKS | Course Code: 7KS02
On completion of this Subject/Course the student shall be able to

-

- Out Bloom's
comes
Taxonomy Levels

To Identify and Explain fundamental concepts of

TK502.1 different layers of computer networks and application L2
layer protocols,
To Analyze and Explain the issues of Transport layer

TR202.2 | and applisations of all transpert layer protocols to L2,L4
understand end to end communication over the network..

THS02.2 | Te Demonstrate basic understanding of network layer La
Protocols and data routing algorithms,
To understand the concepts of functional and procedural

TKS02.4 Means to transfer data between network entitics and Data L2
Link protocols..

IK502.5 | Te Understand and Identify Authentication protocols L2 L4
and security issues in Computer Networks.. y
To Determine mechanism for effective network

TKS02.6 management framework to control various devicas in L1
network

UNIT I Introduction: Brief history of computer networks & Internet, Layered architecture,
Internet protocal Stack, Network entities & layers, Application layer; Principles of

UNIT II: Transport layer: ssrvices & principles, multiplexing & de multiplexing
applications, UDP, principles of reliable data ransfer, TCP details, Principles of congestion
control, TCP congestion control,

UNIT IV: Link layer: Introduction, services, multiple access protocol, LAN addresses &
ARP, CSMA / CD, PPP details.

UNIT V: Network security: Basic issues, principles of “IYplography, authentication and
authentication protocel, version, integrity: digital signatures, message digests, hash
function algerithem, key distribution & certification, secure e- mail, E-Commerce: 5[, & SET,

UNIT VI: Firewalls: Packet filtering and Application gateway, Network Management: Basic
_principles, infrastructure for networlk management, The Internet Networl — management |




framework: SMI, MIB, SNMP details, security and administration, ASH. 1

Text Book: James F. Kurose & K W Ross: Computer Networking, Pearson Education
Reference Books:

1. Douglas E. Comer: Computer Network & Internet, Addison Wesley,

2. Andrew S, Tanenbaum: Computer Networks, PHI {BE)

3. Leon Garcia & Widjaja: Communication Networks, TMH

4. William Stallings: Data & Computer Communication, Pearson

. Education.

Final Year (Seventh Semester) I' Academic Year: 2019-20

'Course/Subject : DESIGN AND ANALYSIS Course Code: TKS03
OF ALGORITHMS

On completion of this Subject/Course the student shall be Shic to

| Bloom's
SN Outcomes |
Taxonomy Levels
Improve efficiency of Algerithm and understand
TKS03. 1 asymptotic notations for densting time and space
" | complexity of Algerithms, L2

TKS03.2 | Cemprehend and understand the divide-and-conguer t2
strateqgy for various algorithms

7KS03.3 | Understand and apply greedy method to varions
algorithms in order to compute optimal solution
Understand principle of optimality; Interpret and analyze

TES03.4 | dynamic programming approach for solving overlapping L
sub problems. _
7KS503.5 | Designand analyze cancept of backtracking for 7
. combinatorial problems ,
TK503.5 .Fipph:rthe knmnl&dg‘e gained to infer the efficiency of . 13
B | algorithms mnsigiermg time and space trade off. |
Syllabus

Unit I : lterative Algorithm Design Issue: Introduction, Use of Loops, Efficiency of
Algorithms, Estimating & Specifying Execution Times, COrder Notations, Algorithm
Strategies, Design using Recursion,

Unit II: Divide And Conquer: Introduction, Multiplieation Algorithm and its analysis,
Introduction to Triangulation, Covex Hulls, Drawbacks of D & O & Tinungﬁ.nuijrm

Unit III: Greedy Methods: Introduction, Knapsack Problam, Job sequencing with
deadlines, Minimum Spanning Trees, Prim's Algorithms, Kruskal's Algorithm, Dijkstras
Shortest Path Algorithm,




Unit V: Backtracking: Combinational Search, Search & Traversal, Backiracking Strateqy, |
Backtracking Framework, and Some typical State Spaces.

Unit VI: Efficiency of Algorithm: Polynomial Time & MNon Polynomial Time Algorithms,
Worst and Average case Behavior, Time Analysis of Algorithm, Efficiency of Recursion,
Complexity, Examples of Complexity Caleulation for Various Sorting algorithms. Time-
Space Trade off and Time-Space Trade off in algorithm research.

Text Book: Dave and Dave: “Design and Analysis of Algorithms" Pearson Education
Reference Books:
1. Aho Hoperoft & Ullman “The Design & Analysis of Computer Algorithms”, Addison-
Weslay
2. G. Brassard, P.Bratley: "Fundamentals of Algorithmics” , PHI
3. Horowiiz & Sahani: " Fundamental Algorithms" Galgotia.
4. Cormen, T.H, Lierson & Rivest: * Introduction to Algorithms", Mc Graw-Hill

Final Year (Seventh Semester) HAcademic Year: 2019-20 |

Course/Subject OBJECT ORIENTED Course Code: TES04
 ANALYSIS AND DESIGN
On completion of this Subject/Course the student shall be able to

r =

Bloom'
BN Outcomes ®

Taxonomy Levels

To define and explain object-oriented mn&&lﬁng

TK504.1 concept and class L2

To distinguish advanced class modeling and advance
state modeling bt
TKS04.3 | To discuss interaction modeling and advanced

TES04.2

L2
To analyze and design the process overview, system
TES04.4 conception LS
To explain object-oriented methodology for software
TKS04.5 | development in the problem domain using types of L2
application analysis
To illustrate class design concept and shows how to
TKS04.6 | select analysis medel and provide a basis far L3

implementation

Syllabus
| UNIT-I: Modeling Cencept: Intraduction, Object orientation, 0O Develepment, OO0
themes, Modeling as a design technique, Class Modeling, Abstraction, The three models,

Object and class concepts, Link and asseciation concepts, Generalization & Inheritance,
Navigation of class models.

 UNIT II:. Advanced cobject and class concepts, Association Ends, N-ary association,
Aggregation, Abstract classes, Multiple inheritance Metadata, Reification, Constraints,

D:Er.ri".r&d data, Packages, State Modeling: Events, States, Transitions and Conditions, State
diagrams, State diagram behavior,




Unit I1I: Central Professional Responsibilities of Enginesrs

Confidentiality and Proprietary Information, Conflict of interest, Compatitive bidding, rights of
Engineers: fundamental, professional conscience, conscientious refusal, professional
recognition, employee, privacy; types of conflict of interest, avoiding conflict of interest,
competitive bidding, situations for conilict of interest, sthical corporate climate & its features.

Unit IV: Intellectual Property Rights and Ethics

Patent: IP chain of activities, IP as intangible property, protection offered by patent, right of
patent owner; Trademarks (TM): purpose, what can be registered under trademark, categories
- of TM, industrial design, geographical indications: Copyright & related rights: advances in
technology and copyright, benefits, World IP organization, TRIFS & WTO.

Unit V: Computers, Software and Digital Information

Emergence of Computer ethics, issues in Computer ethics: distribution of power issues,
 Property issues, issues of privacy, professional issues, Computer crimes, Computer Software
and Digital Information: Characteristics of digital information, s/w as 1P, and challenges in
information age, IEEE code of cenduct and code of ethics,

- Unit VI: Responsibilities and Management

Responsibility for the Environment, Engineering as Social Experimentation, Safety and Risk
management, [T Professional relationship management with: Employers, Clients, Suppliers, IT
Users, other professionals, and society at large.

Text Books:
1. Frof. Susmita Mukhopadhyay, 'Ethics in Engineering Practice’ IIT Kharagpur
2. Mike Martin and Roland Schinei er, ‘Ethics in Engineering’, Tata McGraw Hill, New York,
2005

Referance Books:

1. Charles E. Harris, Michael 8. Pritchard and Michasl |. Rabins, 'Engineering Ethics —
Ceneeptsand Cases', Cengage Learning, 2008 & Thompson Learning, 2000

2. Govindarajan M., Natarajan,'Engineering Ethics’, Prentice Hall of India, New Delhi, 2004

3. Stephen Byars, 'Business Ethics’, USC Marshal School of Business Kurt Stanberry, Univers'ty
of Houston {htlpa:ff&p&nslax.ﬂgfdmaﬂafbmﬂinaaa_—ethic.'lj
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Course OQutcomes

Department of Electronics &

Telecommunication Engineering




P.R. Pote (Patil) College of Engineering & Management, Amravati

Department of Electronics & Telecommunication Engineering

Course Outcomes
FETCI Course Name: Engineering Mathematics-111

Course Ouicomes:

Upon suecessful completion of this course. the student will be able 1o
' Bloom's
SN Outcomaes Taxanamy

[ Lavels

T | Demonstrate the knowledge ol differentinl equations 10 solve engineering I
' | problems of analoy systems
| 3ETI2 | Apply Laplace transform o solve i Merential L'Llll..k”l.'ll!l'-p

FETLI | Apply l-.l'ml.'uh.'dbn.. of veetor enleulus.
AETEE | l;JIJ‘I1.'Il'Ei1L'I1d knowledge ol comples pnnlysis i lerns ol 4_-|_||'|1F|I_|_'l¢
! variables. harmonic  fanctions snd conforml m: dpping,

: E.ppl'l. numerical methods ) oblain dppros imate solutions to mathematical |

problents,

[ TS

bl | Y ATTES ' [ [agnes
Unit-1 Vector Caleulus: - Scala and Wector ponng funciions: Dilleremiation of |
| vectors, Lurves inspace, Gradienl ol o scalur point function; Dircctional |
derivatives, Biverpence and curl of o vector point function snd their physical T
meaning, expansion formulae {witheut proof), irotational and solemsordal vection
fields,
. Fourier transforms: Fourier sine and |osurier coslne i ansforms and inlgerals
Umit-2 | Complex. Amslysis: - Fonclions of comples variables, Analvtic fanction,
Cowehy-  Reimann  conditons:  Marmoaid . Butclion, © Harmonic GO L
functions; Milie's mwthud,
Conformal Mappings, Translation, Relation, Moeoifesion, Tnversion mod
Bilinear
Iransfrmation. singular points, expansiony ol funchion in Tavler's: and
| Laurent s serfes, Cauhiy s integral theorem and fonnula Residue theorem,
Lni=d | Numerical Mothods:
Salution of Monlinenr und Polynomial Equations, |olse Position. Mewton
Raphsaon Mt
Solution of Linear Systems Equations: Causs | liminution method, Chinss 1t
Saidellterative Method, Rélasation methsd

Solution of Diffevential Equations! Fider’s methed, Runge-Kutta methaod. |
Pacarids
oo,

(1




Unit4 |

Unir-5

L at-dy

findling complementary function.: the inverse operator, ‘Rubes- for finding the.
purtheular Integral, Method  of  saradions of parameters, Couchy’s and
Legendre’ s linear

diffisrantinl eupuntians

ai Mifference Eguation:- solution of diflerence equations of feest ordér.
solution ofdifference equations of higher order with constam coefficient.

Iy Partiod differentinl cguation of fest order of following

form-(11 Fip, @) =00 (00 Fip. g 2118 il Hx pl=g i qh

(v Pp 4 LJ-.; }iliaynn,q. s Formb (v pargyHip, L|Ht"lmr.1ul fisrm )
.L,le:lﬂ, transforms: delinftion, standard forms, pmp::-meq of [Jiplncu.
transtorm, inverse Laplace translorm. Laplace trunsform of same basic
funetions,, initial and  Geol  voloe theorem, convolution  theorem,
Solution of

linar dilTerential nm-.urum using Laplace transform.

IT}I‘LIFII-LI;} Differential Equatium{: = Complete salunin; Cperator 0. Roles for |

—_— 4

FETCOZ Course Name: Object Oriented Programming

Conrse Cuteanies

At the end of the course. students will be able to:

Unit-2 |

Outcomes

||.'| Understand the difterence between the top=down and  bottom-up

approsch and deseribe the objectorienied propramming in connection |

with -+
la n@l;m 1,I-u- |:Lm|..:.[|I ol Class, Llhu.'::h F uu-.lmna :!i:[ nnﬂru:.inr:»_

118 '

LIk

 Bloom's
Taxonomy
Lovals

L4

L4

Ta dcmunﬁtratn the wse al |I'I|11,.FII.:I.L'I1:.L X ﬂ".-t.rll.:rﬂl;l:m_ Hmry -H: hinary |
l'Jan_r-umr'-': i it
Tol ndersund the Hasie L pngepts of java .

Ta d-nmunz.trutc I;I'.u. eoncept of Cliss .uhmh Mf:lhn:la |_rl r-u-u.
Iu d:?munulnlm the use of Ml.r!tlrllh.. lnhcntanu: & lnlr:rﬁ.'lcr i ﬁwu

subject; OBIECT L".!I'H'.IFN'I ET FRHLR.-"LMHIHG — = |
I'-r"iﬁn:Tpﬂ:aﬁnh]w1 m‘sn:nl::d Programnung: COPS pumdu;m, Tisie l.l.ml.u]:II al
OO S, benefits of OOFS, structore ol O+ programming, basic datn types,
LsEr

.d-_1u11,|:| dara type. derived dita type aperator and contrel stement,

Functions. clnsses am) |;:||'|-||:|..r it Cor b Functions, Function over londding, Friend
Functions, Dvpes of elasses and its wse, concept ol ohject and s

smplereniaticn,

S

constructr and destracon

L3
5
L5
LA




Lmbi-3 Up-rmiur and thelr definition, n'--trlmdln]: un:lr'. and 'I'.ulnnr'. operator, rales far 10
overtoading operutors, overlnading hinary operators using friends and string
i palstion. l.’. :H'u.q;al af Inheritanedin 21

Unit-4 | Introduction 1o Java progeamming MWL Tava |'|r4:|,.|.'..1.11|.r|1|n[.. consiructs; b
varuab las,

primitive data types, identifier, lierals, operatons, oxpressions, precedence
| rules undgsociativity, primitive type conmversion and casting. Tow of control.
Unit=5 | losses and ﬂh]ccl& Llﬂ.ﬁti, E]'I:lp:::ts, tr-.:.'nuw 1'|h|1.'1...I‘| ".-1..|In;:ls. b
COnstietins,

Clmninb L unmed ﬁl:-jer.::s. Closs vanpble pod methods, this”™ kevword,

" Unit=6 Mulllph'." Interitance in J:wn_ T.'.I-L"III'III'I|-=I interfaces, E m,ndinE |n:|.,r|[|4_';e=_-|._ l 161
[mipalenmeiing
| imtertaces, Acvessing interfics variables,
Total | 52
JETCO3 Course Name: Electronic Devices And Circuits
Course Oulcomes:
Upon successtul completion of this course, the student will be sble
Bioom's
SN Dutcomes Taxonamy
o _ Levels
SETAL | Comprehend the knowledge of diode and its applications in rectifier and .
regulitar clrcuits. e
3132 | Understand basics of BITJFET. MOSFE L LT and their operational
| pesnrerers. E3
311 j.'-‘ Linderstand I‘Gl.._:_ih_a_::'l-: umu:pl mpq'rlnyh and thir JWJEL-ﬂ-mnH ——=
1134 | Implement and analyze various electronic circuits ] L5
s I ﬂ}]lulnﬁ ; | Leet,
Unit=1 PN diode - h:r‘m.ulun ol 1:|-n junction, biaking Lhe diode. ¢urrent equation and Tl
V-l chamcteristics of diede, statie and dynamic resistasce, HWR, FWR, theary
of C, L, LC and CLC filers and annlvsis of C-tnpail iTher, Aener diodes, l1s
application as voltage repulator, Construction, working and chamctenistics of

LED, phato diode,
| Schottky diode; and tonnel diods:
L!nlllal H-ill'ﬂlllll‘ Junction Transisiors Clperation ol PN and NPN (¢ ik CB-CE 14l
and CC configurations with characteristics and parmmelers. (mAsistor as an
amplificr, transistor bipsing methods: de load line, operating point, bins
stability, snalysis of various de bias circoits, small signad analysis of voltage
divider binsed CFE amplifiers
using h-paramoter model.



Unitcd |

Unitsd |

L nit-5

Unit-6'|

JFET: Theory, construction and E‘"I.EI.I'I.H.'IL'-ri-h[il.':iE parameters (g, gm & rd )

Feedmick nmplilfiers: Feedback concept. elfeds of negilive feedback, basic
fecdback, topatogies: _
Sinusoidal oscillators: Barkhausen's oitena, Hartley, ‘Colpitts, RC Phase
shifl,

Wien bridpe and crvstal o liatogs

Multistage Amplifiers: Meed of mioltistage, divset coupled amplifier. RC
cotipled

amplifier, wranstormer coupled amplifier, emitier follower, Darlington emitier
fislHlower, bosisimapping pranciple. Cisdhde stape.

Power Amplifiers: Classificition, Class A, Transformer coupled Class® A,
harmonic distortion, Chiss B, Class AR, erossover distortion, copacitor cowpled
and direet goupled ourpid stapes, modifications 10 improve power amplifier
performangi. Ll

C amplifier and analysis

b ol IFET amplifices.

MOSFET: Theory. construction and chareteristics of enbancement &
depletiontype MOSFET.

LT Theoes; vonstruction and chareteristies; UTT asrelumilon gseillator.

FETCO4 Course Name: Digital System Design

Course Outeomes:-
Lipon suceessiul completion of this course. the student will be able to:

Unit-1

OCuicomes

systems and its conversion, arithmetle functions,
Id::mll':,- walvee and Lln..sq,'n combinutional and 51.'1.1UI.,I11|’11 eireuits.

U nderstand digitl logic famibies and thr.'lr charicteristics:

s Hesodenn al pebris to solve logid Tunutions, minimizanon iweehnigues. number

Bloom's
Taxgnomy
Lovels

L

b
L3

Lleg the knowledge of “semiconductor memaries and mapping of mEIHDT!E*i
programmable logic devices in digitnl design
Svllabos

: Sum ber systems un-':.l-l:mlﬁi__v
Number svstem and their conversions, BCD codes, Octal codes; Hexadecimal
codés, Excess-3 code. Gray Code, Arithmetic  Operations using 175
complement and 2°s complement Imroduction, Basie Digital Circuits; ANI,
OR, NOT, NANIL NOR, Ex-OR, Ex- x-MOR

Lect.
[ty




SubjectiThy:  3ETp? - SKILL  DEVELOPMENT  LAB-}  (Measurements.  Testing &
Instriumentation)

. _ Bloom's.
SN Outcomes Takonomy
! P tevel- |
| €O Understand the principles and operation of different TRERSUFINE INSIAUITEns LA
| G Sebect the appropriste instrament for messurement -and ohserve, repd and L4
_ | interpret the il des fromd difloront messureiments, g |
{03 Read the specilications Trom dinasheels-and learn (the précuutng & L3
__|applications of thewstrumints,
o Explore use of vitrious transducersisensors in mcisurement of various physical (5
[ .. paromelers. .
(LO5 | Desipn the PCH layout and prepane PCB for jtiven efreuit L3
[ E'CHh Develop the skill of mounting /demaunting companents and testing of
: LA
developedcircuits,
| “Experiment List
| P o
Expt-1 rn explore the wse of Digiml Multi-méter for various parameter measuréments and
tﬁﬂrng of the various components,
Expt <2 P explone the use of LCH- O meter for the measurement of Resistance (R), Inductanee
L), capaciteneed C) and guality factor () ol 2 coil using LU R-0) meter.
Expt -3 Toexploee the fromt panel controls and specifications of typical CRO and measuremon

of wmplinde, frequeney. phuse differenee of the test signal using CRO and observe
Lissngous paltern,

Expt -4 Feating of various componests using CRO,

Expt -& Frceaplone the conteol panel of AFILE signal fumction genertor muflul!h. incihae Inb fo
chiserve the vanods 15 pes of signisl waveforms nluhb rawiththeir 'rurlgo: H-!'-lI'IL. CRO

Expi -6 To explore the tse of Digital Swomse Oscilloscope [UHJ] sl b werify I{I.Ill' winve! Full
wave! rectifier and Clomper circuits using 1S0

Expt -7 To esplore front panel coitrols and speci fications of a typical spectrum analyviser fisr
clvserving hpl:-ﬂnun o Viriens tose sigmals.

Expt -8 Standy dnd explore front pariel conteols and specifications of a typical spectrum analyzer
hnrul:r_s-!:rvlng speclium of various test arpridtly

| Ex pt -4 Wheasuremant of Frogquensy Response of vimous filters using spectrum analyaor,

| Expt10  |Toexplore the use ol Logie anilyeen




Unit-t

Introduction 1o RISC Processors: -
RISC Festures, Dilference between CISC and RISE, 32 bit ARM7T

Coitirsi )

SETOR: CONTROLSYSTEM
(T{RRTIRTES

Lpon suceesstal completion of this course, the student will be able wo:

[ Undebstand . mathematical  models: of  eleciricnl,  mechanical  and

| Evaluare transient response and steady state response parameters.

- BDetermine transfer funciions from block diagrams and signal fow graph,
Analyiee stability ol the L THsysiem asing Rowth eriterion and rood locus

| Create the state model and Evaliite response af (he svstem using stige

Syllabus

Fypes of control systems Classification of control system, Mathematical
madeling of Physical Svstems, Flectrical Anslogous Systems; Force -

SN Druteames
Cen ,
| electromechanical systems,
coz. |
Co3
L
Cos
Con .
| wmriable method.
Basics ol Contfol svsiem
L mit-1
vialtage analogy, force- Current analopy.
Control system Representation
Lnit-2
Fimi Response Analvsis:
Unit-3
|
¢rror cpcl’ﬁpicm.ﬁ?
Stability of Control Syvstem:
U mit-4

Block diagram  reduction technigue. niles lor block diagram reduetion.
Analysis ol multiple input multiple sutpul syslems, properties of signal
o graphs, Muason's gnin Farmiola basic control actions.

Standard test signals. Time response of fiest order and second  order
system. impulse response function, Tronsient domain spech ications,
Steady state analysis: sleady stale error and error constants, dynamic

[ Cancept of stwability, necessary comditions 1o siability, Routh stability
eritenon, Roor locus Techmgpes: Introdiction, Construction of root

Philips NXPLPCZ148 Microcontraller : Architeerore, Registers, Pipeling |

lpeus, construction rubes: Sabiliny analysis of systems asing eoot locus.

Hloam's
Tuxonomy
Lvels

(¥
L3

e
14

—
-

I 3

et

M

(i)



Ultra-reliable fow-leency MTE - Bevies 1p-deviee (D20] communicanions - ?:r11.|I':i-
hop 2R commustidcativns < Multi-operator D2 conymudication - Simulation
imet hdedoggys Evaluation methodoliegy — Calibragon [}

Lipnir-% E INTROCICTIO™M T GG
Koy building blocks of 60 -~ 60 wee cases and Sysem Coneepts — The 60
Anchimeciure. b
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P. R. Pote (Patil) Education & Welfare Trust's Group of Institutions,College of

Engineering & Management, Amravati

Department of Mechanical Engineering

i Third Semester P
Second Year (Third Semester) | Academic Year: 2021-22
Course/Subject; Engg Mathematics | Course Code; (JMEDT)

Cin the completion of 51.1hj::.1.-'uuur'5|:i‘|: student shall 'iii:-_!l_l_:_rle 18]

o
£

Chutcomes

Bloom's Taxonomy |
Levels

AMEDT.]

Demonstrate  the  knowledge to solve  ordinary  Linear
Differential equations with constant coefficient and  its
reducible  equation using  particular  integral  and
complementary function and apply method of variation of
parameter to solve ordinary Linear differential eguations

L2

3MEDL2

Defing the Laplace transform and its inverse transform for the
basic functions. Locate the Laplace transform of periodic
function, Apply the Laplace transform o solve differential
eguation .

L3

IMED] 3

Apply False Position, Newton Raphson method o :-::}h.':i
nenlinear & polynomial equations Apply Gauwss- Elimination
method, Gavss Seidal iterative method, Relaxation method 1o
solve system of linear equations, Apply Eulers method,
Runpe-Kuta method, Picards method 1o solve differentinl
equations

L3

IMEOT.4

Define Ciradient, divergent and curl of vector point funclions.
Finds the directional derivatives of scalar point functions.
Discuss the Irrotational and solenoidal vector fields, Define
line surface and volume integrals |

L2

UNIT-1 : Ordinary differential equations:- Complete solution, Operator 1, Rules for finding
complementary function, the inverse operator, Rules for finding the panticular integral. Method of variations

SYLLABUS

SECTION-A

of parameters, Cauchy™s and Legendré’s linear differential equations.

UNIT-II: Laplace transforms :

equations,

UNIT-I1 :a) Partial differential equation of first order of following form- (i)  (p.g=0; () Fipg.zi=0; (nipf

(xpi=eliy.qliv) PpH0g=R (Lagranges form) (v) 2=pxtgqy H (pg h{ Clairaut form)

by Statistics : Curve fitting by method of least squares { Straight and parabola only), Correlation, egression.

ciProbability Distribution:— Binomial distribution, Poisson and normal Distribution.

UNIT-IV: Complex Analysis :- Functions of complex variables. Analytic function, Cauchy-
Reimann conditions, Harmonic function, Harmonic conjugate functions, Milne™s method,
conformal mappings (teanslation, rotation, magnification, inversion, bilinear transformation),

Definition, standard forms, properties of Laplace transform, inverse
Laplace transform, initial and final value theorem, convelution theorem, Laplace transform of impulse
function, Unit step function, Laplace transforms of peniodic function, Solution of Linear differential




singular points, expansion of function in Tayler's and Laurent’s series. Cauchy’s integral
theorem and formula, Residue theorem.

UNIT-V: Numerical Analysis : Solution of algebric and transcendental equations by Newton-
Raphson method & method of false position. Solution of system of linear equations by Giauss-
Seidal method, Relaxation method. Solution of first order ordinary differential equations by
Picard s, modified Euler’s, Runge-Kuita and Taylor's method,

UNIT-VI: Vector Calculus :- Scalar and vector point functions, Differentiation of vectors,
Gradient of a scalar point function, Directional derivatives, Divergence and curl of a vector point
function and their physical meaning, line; surface.volume integrals, irrotational andsolenoidalvector
fields, Sioke's andDivergencethcorem {withoutproof),

Books Recommended

= Text Books:

.. TexthookonApplied Engineering Mathematics, Vol 11, 1N, Wartikar and P.N,
Wartikar, Pune VidyarthiGriha Prakashan, Pune.

2 Higher Engineering Mathematics, B.S Grewal, Himalaya Publishing House.

3. Applied Mathematics, Vol, [1, 1N Wartikar and P.N, Wartikar, Pune Vidyarthi Griha Prakashan, Pune.

Reference Book:
Advanced Engineering Mathematics, Erwin Kreyzig, John Willey.

xkkhhrEhn



Second Year (Third Semester) Academic Year: 2022-23

Course/Subject: Manufacturing Processes Course Code: 3MEN2

On com pletion of this Subject/Course the student shall be able to

SN Outcomes RS
. Taxonomy Levels
L SMEDZ.1 | Rasic concept of foundry process and related activities L1
IMED2.2 | Concepd of complete sand casting process with advance casting TRE
methods '
IME02.3 | Fundamentals of welding processes L3
IMED2.4 | Various processes like electroplating, anodizing etc and their
importance in industries SR I Ld;13
IMED2.5 | Select appropriate joining process for the given application, L3
IMED2.6 | Judge .th: scope and limitations of machines to perform variety of L4
operations - ) |
! Syllabus
Unit 1:

Introduction to manufacturing processes & classification; Introduction to patiern making Pattern
materials, pattern making tools, allowances, Types of patterns, functions of patterns, General properties
of moulding sands, Mould hardness, Preparation of sand moulds of different types, Moulding
processes, core making, core prints, core boxes. Sand casting Processes - Basic principle and
Terminology of sand casting, design of gating and riser system — by numerical approach.

Unit I1:

Technology of melting and casting - Melting furnaces, crucibles, pit, open hearth, gas fired cupola,
cupola operation and electric hearth furnaces, Electric furnaces - Direct Arc, Indirect arc and electric
induction furnace, Defects in castings and its types, Causes and remedies of casting defects. Origin and
classification of defects, shaping faulis, Inclusion and sand defects, Gas defects, shrinkage defects,
contraction defects, dimensional errors. Inspection and testing of castings:- Radiography. ultrasonic,
Eddy current testing, fluorescent penetrant test,

Umit 111 :

Casting processes and their principle of operation and applications permanent mould casting, slush |
casting, shell moulding, Investment or lost wax casling, Vacuum Rrocess, centrifisgal casting,
continuous casting, Die casting equipment and processes for Gravity, pressunt and vacuum ¢asting
methods, cleaning of castings, Modemisation & Mechanisation of Foundries.

Unit 1V:

Mechanical working of metals: Principle of hot and cold working process.and its types, Extrusion,
piercing, pipe and tube production, manufacture of seamless pipe and tubing, Shearing nper_ul.iuns. tube
drawing, wire drawing, spinning, embossing and coining, squeezing and bending operanons, rotary
swaging, load estimation for bulk forming {forging and drawing), rolling and tyvpes of rolling mills.
Unit ¥V :

Joining processes:- Mechanical joining processes, Mechanical fastening. riveting. g:ideﬁqg- _I:lmzing
Welding, Types of welding processes-Arc welding: principle and working, Gas welding- prmnFIe :.md
working Types and purpose of Electrodes, Electrode contings( flux). TIG & MIG processes - Working
principles and its applications, shielding gases, MIG-Spray transfer and dip transier processes.

Vl:

g:lrnﬁged arc welding & resistance welding - Heat generation in resistance welding, operational
characteristics of resistance welding processes such as spot welding, projection welding, butt weiqing-
Principle of operation of friction welding, forge welding, plasma are, thermit welding. ?\-‘:Iding de’r!:n_:ls.
Testing and Inspection of welds. Ultrasonic, Eléctroslag, Electron Beam, laser welding, weldability.




Surface Treatment-Electroplating,  electroforming, and jodising. metal spraving., shol peening,
polishing, mechanical cleaning.

Text Book: |. Workshop Technology Vol | by Bawa, Tata Me=Ciraw Hill Pub. 2.Workshop
Technology Vol 1 by Hajra Chaudhary, Dhanpat Rai & Sons 2001,

Reference Books: |. Workshop Téchnology Vol [ by Raghuwanshi.
2 Manufacturing Processes by J.P, kaushish: PHI
3, Processes and Materials of Manufacture by R.A Lindberg, PHI Pub 2001

4. Manufacturing technology Yol I, by P. N. Rao

Second Year {Third Semester) Academic Year: 2023-23

Course/Subject: Manufacturing Processes Lab Course Code: IMEGT

On completion of this Subject/Course the student shall be able to

Bloom's
SN Outcomes
Taxonomy Levels
aME7.1 | Know the basic manufacturing processcs used in industry for LIL3
| converting raw materials into finished produets.
IMET2 | The appropriate process parameters and identify possible defects of | L1 L3
mianufacturing processes so as to remave them. :
IME73 | Pevelop simplified manufacturing processes with the aim of ' L6
reduction of cost and manpower,
IMET.4 | Acquire knowledge about the various tools, equipment, machinery Li

and pperations reguired for these basic manufacturing processes,
List of Experiment

1. Study of safety precautions in workshop practices,

2. Foundry: - Any two of the following jobs Sand preparation and practice in moulding of various
ypes of patterns: - Pattern making - one job, Moulding - one job Casting - one job,

3. Joining Processes: - Two composite jobs involving electric welding, gas welding and resistance
welding process,

4. One job on Mechanical Working of Metals like piercing / drawing / bending/ embossing/
spinning/ upsetting,

LR b L



. RS, Khurmi: Strength of Material, 8. Chand Publication, Delhi.
1. F. L. Singer : Strength of Materials; Harper and Row Publication, New York .

Reference Books @
1. E.P.Popov : Mechanics of Materials, Prentice Hall of India, New Delhi,
2§ Timoshenko and O.H,Young : Elements of

Strength of Materials, East West Press Private

Ltd., New Delhi.
3. Shames, |. H. ! Introduction to Solid Mechanics, Prentice Hall of India, New Delhi
4 Beer and Johston : Mechanies of Materials, MeGraw Hill.

D. 5. Prakash Rao : Strength of Material : A Practical Approach, University Press, Hydrabad

second Year (Third Semester)

| Academic Year: 2021-22

Course/Subjeet; Mechanics of Material | Course Code: (SMEOS)

On the completion of subject/course the student shall be able to

Bloom's
B O Taxonomy Levels
IMEDS.1 Determine the stress & strain in the member subjected 1o axial, [
bending & torsional load
IMEDS.2 To observe difterent types of material behavior such as elastic. | L2
plastic. ductile and brittle -
IMEDB.3 Apply SF and BM diagrams to analyse resistance offered by L3
the beam and able to solve practical problemsin real wiorld
IMEDS.4 Apply deflection eriteria to check the stability of beam L3
Practicals: '

Minimum Six to Eight out of the following:

ool A

Tension test on metals.
Compression test on materials,
Shear test on metals

Impact test on metals.
Hardness test on métals.
Torsion test on metais.
Deflection of beams,

Modulus af rupture test,
Deflection of springs.




transportation model.

SMED8.4 | Proficient to use sequencing, quening for decision making in real L3
life situation,

BMEDS.S | Proficient to use replacement and simulation for decision making L3
in real life situation.

SMEOS.6 | To formulate and solve multistaging dynamic programming L4
problem.

List of Practicals:-

At least 6 practical from above list should be done.

1. Formulation of LPP from real life situation.

2. Solution of LPP by using MS Excel.

3. Case study of transportation problems.

4, Case study of assignment problems

3. Case study on project network.

6. Case study on sequencing problems _

7. Constructing and solving the simulation model from real life situations
%. Study of Replacement model through different problems.

%, Case study an dynamic programming problems. |

- 4 @W
H.0.D. TMech. Depl.}
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Course Outcomes

Department of Electrical Engineering




. R. Pote (Patil) Education & Welfare Trust's Group of Institutions College of Engineering &
Depariment of Elecirical Engineering

Third Semester
Second Year (Third Semester) Academic Year: 2021-22
CourseSubject: Engineering Mathematics- 111 Course Code: 3EPO]
On completion of this Subject/Course the student shall be able to
SN Dulgomes: Bloom's Taxonomy Levels

Demonstrate the knowiedpe of differential squations and

3EP1.1 partial differential equations. applied lo elecineal L3

JEPTZ Apply Laplace transform to-solve differential equations 1.3
Demonstrate the use of Fourier Triansfonm to connect the

IEP1.3 time domain and frequency Jomatn, L3
Apply £ Transtorm to solve of various |inear Difference

P14 equations with consiant cocfTicients. L3
Apply the knowledge of victor caleulus to solve physical

3EP1.5 problems. L3
Perform vector differentiation and imegration to analyze the
vector Nields and apply to compute line, surface and volume

IEF1.6 integprals, 1.3

syHiibos SECTION-A
Ordinary ditlerential equations:- C'ompleter solution, Operator
[ Rules for finding complementary function, the inverse
oprator, Rules for finding the particular integral, Method of
variations of parameters, Cauchy's and Legendre’s linear
ditferential cquations. Simultueous linear differential
equations with constant co-efficient, Applications to electrical
CIrCULs,
UNIT-II : Laplace transforms: definition, standard forms, properties-of
Laplace transform, inverse Luplace transform. initial and final
value theorem, Convolution theorem, Laplace transform of
witpiise Tunetion, Unit swep function, Laplace transforms of
perodic function.
UNIT-I = a) Application of LT, 10 linear differential equations with
constant eoefficients & Simulianeous linear differential
equations,
b) Fourier ranstorms- Definition, standard forms, inverse Fourier transform, Properties of Fourier transforms,
Convalution thaorem. Fourier sine and Fourier cosine transforms and
imegmls,
sECTION-B
UNIT-IV : 4} Difference equation:- solution of diffeeence equations.of frst order, Solution of difference equations
of higher order with constam co-efficients,
by Z-transform: Definition, stondad forms, Z-transform of impulse function, Unit step functions, Properties of
Liranstorms (Lineanty, shifting. multiplication by %, change of scale), initial and final values, inverse Z-transforms




SCCTION-B
UNIT-IV: o} Diflerence equation:- solution of dillerence equations of first
order, Solution of difference equaiions ol higher order with constant co-efficients.
b} Z-transform: Drefinition, standard forms, Z-transform of

impulse function, Unit step functions, Properties of Ziransforms (Linearity, shifting, multiplication by
k. change of scale), imuial and final values, inverse Z-transforms (by direct

division and partial fracrion), Sulution of difterence equation by Z-transforms.
UNIT-V : Vector calculus: Scalar and vector point functions,

Differentintion of vectors, Curves in.space,Gradient of o scalar point function, and their physical
metmng.expunsion formulae (without proof),

LINTT-¥1 : Line.surface, valume integrals, irotational.and solenoidal
veetor felds, Stoke's and Divergence theorem {withouat propf).
BOOKS RECOMMENDED:-

1) Advanced Engineering Mathematics, 2 edi - Potter, Oxford
Liniversity Press. 2008
2) Mathematical Techniques - Jordan and Smith 4/e — Oxlord University
Press, 2008
3) A Mathematical Companion lor Science and Enginecring Students -
Brettenbach, Oxford University Press, 2008
4} Elements of Applied Mathermatios by P.N. Wartikar and LN, Wartikar

5y Advancing Engp, Mathemntics by E.K. Kreyzig.




| Second Year (Third Semester) | Academic Year: 2021-22 _!
| Course/Subject: Electrical
Circuit Analysis Course Code: 1EPO2
| On completion of this Subjeci/Course the student shall be able to
SN Outcomes Bloom's
Taxonomy

Levels

3EP2.1 | Analyze electric and magnelic circuils using basic cirouital laws 1.4
IEP22 | Analvze the circuit using Network simplification theorems. L4
IEP2.3 | Solvecircen problems using concepts af electric network topelogy. L3
Fvaluate transient response of different cireuits using Laplace transform |

IEPZA | N L5 ;
3EP2.5 | Evaluite bwo-port netw ork parameters and network functions L5
| |
| Syllabus

Linie
[a] Terminal Element Refationships: V-1 relationship for Dependent &independent , Voltage and Current |
Sources.,

Source Transformations. Source Functions: unit impulse, unit step, unit ramp and interrelationship, |
| sinusoidal input, '
ceneralized exponentinl input.

Magnetic Circuits: concept of selfand mutun inductance, dot convention, coefficient of coupling,
composite magnetic cirenit, Analysis of series wnd parallel magnetic cirauits,

[b] Basic Nodal and mesh Analysis: lnteoduction, Nodal analysis, super node analysis, mesh analysis,
super mesh analysis.

Unit 11:

Network Theorems: Superposition thearem, Theverin's theorem. Norton’s thearem, Maximum power
transfer theorem, Reciprocity theavem, Millman's theorem, Substitution theorem, Compensation theorem,
Tellegen’s theorem

| Unit 11
| Graph Theory and Neiwork Equation:-Graph of 4 network, Trees and loops, Tie-set and cut set matrix of
|- network, Network equilibrium eguations, duality-network transformation, |




Unit 1'V:

a Transtormation of & Circuit into s-domain: Laplace Transformed equivalent of inductance,
capacitance and mutual inductance, Impedance and admittance in the transform domain, Node
Analysis and Mesh Analysis of the transiormed circuit. Complete Solution of Linear Differential
Equations tor Secies KC, Parallel RO, Series RL, Parallel R, Series RLC, Parallel RLC and
Coupled Circuits-for step Inputs. Natural Respoase; Transient Response, Determination of initial
conditions.

Unit ¥ |

Two Port Networks: Two port networks: Upen elrcult impedance parameters, Short circuit
admittance parameters, Transmission parsmeters, Hybrid parameters, Condition for reciprocity and
symmetry al o two port netwoek, lowrrelationshup betwesn parameters, Interconnection of two port
networks, [nput impedanee in terms of two parl network parameters, Output impedance, Image
impedance:

Unit VI :

Metwork functions: Ports and terminal poirs, Network fiunctions, poles and zeros, Necessary
conditions for driving point function, Mecessary conditions for transfer function. Applications of
network analysis in driving network [nctions, positive réal functions, driving point and transfer
impedance function.

Fext Book: Network Analysis, MUE, Van Valkenburg, PHI, 2005,

Reference Books:

. Circuits & Networks — Analysis, Design & Synihesis by M.S Sukhija, T.K.Nagasarkar,
OxfordUniversity Press, 2010,

2. Circuit and Network Analysis, Sudlakar Shyammohan, Tata Me Graw Hill, 2005,

4. Network Analysis, . Ramesh babu, Seil ech Publications, Chennai, 2009,




Acodemiec Year:

I Second Year (Third Semester}

Course/Subject: Electrical '
Machine-| | Course Cade: 3EPO3 =
U completion of this Subject/Course the student shall be able to
= ' Bloom's
Taxonomy
SN Cutcomes Levels
IEP03.1 Explain the construetion and working of DC Machines. L2
|llustrate the different Characteristics, types, their
AEPO3.D applications and parallel Operation of D.C. Generator L3
' | Lremonstrate the various chacacteristics, starting, speed
JEPD3.3 | contral and braking operation on DC motor. L2
| Analyize the performanee of DC machines by conducting
SEPO3 .4 | the various tests on it, L4
Determine the parameters of equivalent circuits, |
performance parameters of single phase transformer and L&
JEPO3S . merits & demerits of autotransformer -
! Caplain the construction, working, différent connections,
3EPD3.6 | applications and testing of three phase trunsformer. E2
Linit 1 :

| D.C. Machines: Construetion, Prnciple of Operation, EMF Equation, Torque Equation. Amature
winding — Lap, wave, single layer, double layer. Armature Reaction and commutation, method of
improving commutation.

Unit 1:

D.C. Generators: Tvpes, Charncteristivs and Applications of D, C. Generators, Paraflel Operation of
D.C. Generators, Introduction totesting of 1. €, Generators as per Indian standard.

Lhman 10

D.C. Motors: Types, Characteristics & Modified Characteristics, Applications of D.C. Motors.
Starting, Electric Bruking, Speed Control of DO Motors. Losses, efficiency and testing of DC Motors.
Linit IV ¢

Single phase Transformer: Working Operation, EMT Equation, and separation of core losses in to its
component. Equivalent Circuit, [Parattel Operution. Open Circuit, Short Circuit & Sumpner's test on
transformer as per Indian standand

Single phase Autatransformer: - constroction, working, meérits, demerits and its application.

Unit ¥ :

Three Phase Transformer: Construction, Working, Types, connections, vector group connections,

| open delta Connection, OC, SC, Heat run test, Ioad 1es1, magnetic balance; vector group test on three
| phase ransformier.

| Unit VI




Three Phase Transformer: Three-winding transformer, On load & OfF load tap changers, Scott
Connection, Power transformer and Distribution transformer. Waveforms of no load current & inrush
current phenomenon.

%}{3}”‘1.-
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{Second Semester) = | Acudemic Year:2021.21 =3
Course’Subject: Power Craality Tevprovement |
Techniques | Conrse Code: EP2202
O eompletion of this Subject/Uourse the student shall he ihle fo
Bloum's
SN Dhateomes Taxooomy
Levels
EP2203.1 | To inbroduce to students the term and
Deefinition of power quality, disturbances, and their ciuses, 1.2
EF2203.2 | Understand the Fundamentals of Harmenics L2
EF1203.3 | Te Understand the Cawses of Harmonics L2
| _EP22034 | To interpret the Effect of Harmaonics L3
EPI203.5 | Acouice knowledpe on Suppression of Harmonics . L4
CP2203.6 | Tosecopnise the liarmioniy sources, prssive fiters, netive filrers, ! L2

Undt 0

Uit 100

Limit 1%

Limit ¥y

L'mit ¥'1I;

! banirol,

¥

-syllnbus., Unit 1
Cancept of Power Quality ; Frequency varialions, veltage variations- sag and swell, waveform distortion -de
offset, harmonies, inter-harmonics, notching and noise,

Funsdtnmenmials of Harmonics; Representation of harmonics. way eform, harmonic power, measures of
harmonic distortion: Carrent and voltage limits of harmonie distorfions: 1E EE. [EC, ENNORSOEK |

Canses of Harmanios: 2-pulse, d-pulse nna I 2-pulse converier eonfiguiatiomns, input current waveforms aud
their harmonic spectrum; Inpui siepply harmonics of AC regulafor, integral cycle contral, excloconverter,
| tramsformer, rotaning mochines, ARC lerngco,

Effect of Harmonies: Parallel and serfes resonance, effect of harmonics on stutic power plani — transmissicn
Hnes, transformers, capacitor hanks, ratating machines, hirmonke interference with i pple control systems,
power system protection, consamer cquipments and rammunication svstems, power measurement,

Eliminatian/ Suppression of Harmuenics: High powur factor eonverter, multi-pulse conviriers wsing
transformer connections {delia, prlyzon} Passive Filters: Types of passive filters, single tuned and bigh pass
filters, filter design criteriu, doable tuned fivers, damped Miters

Active Power Filters: Compensation principle, classification of active fillers by ahjective, system
configaration. power circuit snd control stea tegy. PWM Inverter: Volinge sourced active filter, current
sourced nctive filter, constant frequency control, constant tols ramee band control, varialle faleranee band

(Second Semester) Acidemic Year: 2019.270

Course/Subject: Application of Power Electronics io Power System Course Code:EP220%
On completion of this Subject/Course the student shall be ahle i

N Diileomes Bloom's Taxonomy Levels |

Lyl
HOD i

e
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{Second Semester) Academie Year: 2021-22

| Course/Subject: HYDC Transmission Conrse Code: EPF2204

Cin completion of this SubjectCourse the student shall be abie to

) Bloom's
5N Oufcomes Taxonoamy
Levels
2EPI204.1 Uderstand the nezd for HyDC, Compare of AC and DC high voltage L2L4
systems; and Applications of AC and DC high
voltage systems, EHVAC Transmission Sysiem: Sequence impedance
caleulation
TEPIND Calculute trensmission line parnmeters and sequence impedances tor lines with 1.3
gronnd peniens, sequence nenworks for various three-phase frnsformer
connections:
iy | Understand Converiers and their churcteristics, Control of the converers:| L2,
(CC and CEAjand charactecisties, Equivalence of 1 de system fn i ae
systami. Per unit systems
2EPI204.4 dermonanraie Parallel and series operntion of converters. Load flow L3
anah=i€ off Allemating Current and direct Current
“AEPa204S | Undersiand Corvna: Basie phenemenon and caleulate voliage gradient of | L2.L3
conductons, power |oss, audible nnise and radic interference dug 1o
corona, electrostaiic feld of EHY lines
IEPLIAG Understand Lighining Phenomenon: Charge formation in clouds: L2
Wilson's theory, Simpson’s theoty; Mechanism of lightning: stepped
. leader, return stroke, multipte strokes

syllabos,, Limid I
Weed Tor HVDC, Comparative snalysis ol AC aod OU lvigh voltage systems, Applicatisns of AL and DC high

voltage systerrsé, EHV AC Transmission Sysiem; Sequence impedance caloulation,

Limig TL

Caleulstion of transmission line parameters and sequence impedances for lines with around returms, fves with
bundle conducters aind grotind selurms, sequence nefworks for various three phase transformer connections

Lt 101

Converters and their champterisies. Contral of the converiers (00 and CEA)and characteristics. Equivalence of n
disystem In an ac system. Per lnit sysiems. )

Linit 1% _

Paralle} and series-opeeation of conventers. Laad flow analysis of Ahemating Current and direct Currend.

Lin-¥:

Corona- Bosic phenomenon and calcuiation of vollage aradient of conductors, power lass, audible noise and rdic
interfsrenee die to corana, electrostaiie field of EHY limes

Linit W1:

Lightning Phenamennn: Charge Formiation in chouds: Wilsan®s theary, Simpson’s theory, Mechunism of liahtning
stepped lender, return siroke, multiple sirokes.
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Third Semester

Second Year (Third Semester) Academic Year: 2021-22
Course/Subject: Engineering Course Code: 3CE0]
Mathematics-III )
On completion of this Subject/Course the student shall be able to
Bloom's Taxonomy
SN Outcomes
Levels
| Demonstrate the knowledge of differential equations and
SCEOLL | partial differential equations, applied to Civil Engineering L3
SYEIEms, .
| 3CE01.2 Apply Laplace transform to solve differential equations. L3
JCE01.3 | Demonstirate the use of Partial Differential Equations. L2
JCE01.4 | Compute different Numerical Methods. L4
JCE0L.S | Apply the knowledge of Complex Analysis. L3
ICEDL6 | Demonstrate the basic concepts of probabili ty and stalistics. L2

S¥llabus
Umnit 1:
Ordinary Differential Equations: Complete solution, Operator D, rules for finding the
complementry function, the inverseoperator, Rules for finding particular integral, Method of
variation of parameters, Cauchy's and Legendre's Linear Differential equations. Simultaneous
linear differential equations with constant coefficients Applications to civil engincering,

Umit 11;

Laplace transforms: Definition and clementry properties, Inverse L.T, by various methods,
Convolution theorem, Solution of ordinary differential equation using Laplace transform of
periodic functions. Application to problems of beams and fluids.

Unit 111 ¢

Partial Differential Equations :P.D.E. of first order and first degree of types 1) f{p.q) =0 ii)
fp.q.2)=0, iii) fp.q.x.y1=0 iv) fip.g.x.yz=0ic. (a) Lagrange’s form Pp + Qg = R (b) Clairtut's
form z=px-+qy+f{p,q) v) Equations reducible to above standard types lincar Homogeneous
P.DLE. of nth order with constant coefficients..

Unit IV

Numerical Methods: ( i) Solution of Algebraic and transcendal Equations by Newton Raphson
method and by method of False Position. (i) Solution of system of linear equations by Grout's
method, Gauss Seidal method and Relaxation Method. Numerical solution of differential
equations by Picard's method, Tavlor's serics method. Euler's method, modified Euler's method
and Rungekutta forth order method,

UnitV :
Complex variable; Analytic functions, C. R conditions, Harmonic functions. harmonic

conjugate functions, Milne’s method, conformal mappings (translation, rotation, magnification,
inversion, bilinear transformation)

—_—




Unit V1 :

Statistics: Probability: Axioms, conditional probability, Baye's theorem, Mathematical
Expectation and Probability distributions (Binomial, Poisson and Normal). Curve firting by
method of least square Only for line and parabola, Correlation, regression.

Text Book: -

I. Elements of Applied Mathematics by P. N. Wartikar and J. N. Wartikar. Poona Vidhyarthi
Publisher

4, Higher Engincering Mathematics by B.S.Grewal. Khanna Publishers

3. Intreduction to method of Numerical Analysis- 8. 8. Shastry, 2ND Edition, PHI Pvt. Ltd.,
New Delhi

Reference:

1. A Mathematical Companion for Science and Engineering Students — Brettenbach, Oxford
University Press, 2008

2, Advancing Engg, Mathematics, E K Kreyzig, John Wiley

3. Numerical Method for Mathematics Science and Engincering, John H. Mathew, PHI

4. Numerical Methods - Principles, Analysis & Algorithms Pal, Oxford,




' Becond Year (Third Semester) Aeademic Year: 2021-22

Course/Subject: Strength of Materials I Course Code: 3CE02

On completion of this Subject/Course the student shall be able to

| Bloom's Taxonomy
SN Outcomes
Levels

ICEN21 ;t'hl::'nﬂ E::derﬂ!aml the hasics of material properties, stress and Lo
ICE022 To allpplg.rl knuwla]:ign:lul' mathematics, science, for L3

engineering applications
ICKILA To identify, formulate, and soive engineering & real life ta

problems

To design and conduct experiments, as well as to analyze

8 and interpret action dnd reaction data. L4
3cEpas | 1O understand specific requirement from the component to Lo
- meet desired needs within realistic constraints of safety.
Svllabus
Unit I:

Mechanical properties: Concept of direct and shear stresses and strains, stress-strain relations, Biaxial
and tnaxial loading, elastic constants and their relutionship, stress-strain diagrams and their
characteristics for mild stecl, tor steel, Generalized Hook's law, factor of safety, Uniaxial stresses and
strains; Stresses and strains in compound barg in uniaxial tension and compression, lemperature siresses
in simple restrained bars and compound bars of two metals only.

Uit 10:

Axial force, shear force & bending moment dizgrams: Beams, loading and suppont conditions, bending
Maoment, shear force and axial load diagrams for all types of loadings for simply supported beams,
cantilevers and beams with overhangs, relation between shear forces. bending moment and loading
intensity,

Unit 11 :

Stresses in beams (Bending, Shear), 1) Bending: Theory of simple bending, séction modalus, moment of
Resistance, bending stresses in solid, hollow and built up section, i1 Shear: Distribution of shear stresses
on beam cross sections, impact loads and instantaneous stresses.

U mit 1V

Numerical Methods: Torsion: Theory of torsion & assumptions, derivation of torsion equation, polar
modulus, stresses insolid & hollow circular shaf, power transmited by shaft. closed coiled helical
spring with axial load, Thin eylinders subjected to internal pressures,

Unit V' :

Principal stresses; Biaxial stress system, principal stresses, principal planes; Mohe's circle of stresses,
Principal strains, Combined direct & bending stresses.

Unit ¥1:

Statistics: Slope & deflection of beams: Slope & deflection in statically determinate beams subjected 1o
point foads, uniformly distributed loads, moments by Macauley's method, Theory of long columns,
Euler, Rankin's formule.

Text Rook:

|. E. P. Popov, “Mechanics of Materials”, Prentice Hall of Tndia, New Delhi,




Second Year (Third Semester) Academic Year: 2021-22

Course/Subject: Concrete Technology & Course Coda: 2CE0S

R.c.c T T e —"
On completion of this Subject/Course the student shall be able to
| Bloom's Taxenomy
SN Outcomes
Levels
3CEOS.1 | To know need and composition of binding material, cement. L1
. To recopmize concrete and RCC and will be ahle to perform
JCERS2: | pined test for suitability, 3
JCEBS.3 | To analyze BCC Components like slab and lintels. L4
3CE0S4 | To decide and utilize the admixtures as per the need of Concrete, L5
3CEDS.5 | To understand importance of mix design. L2
Syllabus
Uit I:

Cament: Physical properties of Portland cemant, laboratory tests an cament, types of caments,

Aggregate: Classification of sggregate, physical properties, bulking and moisture content, spacific
gravity, bulk density.

Unit 11:

Properties of fresh concrete: Workability of concrete, methads of measuring workabdity, nominal mix,
mixing, centering & formwork, placing, compaction and curing of concrete, Properties of hardened
concrele: Grades of concrete, properties of concrete, compressive, tensie. and shear sirangth, modulus
of etasticily, creep, shrinkage. Durability of concrete, laboratory tests on concrate,

Ulmit I00

Basic elastic theory and concapt of reinforced concrate, types of reinforcement. Analysis of rectangular
sections by working stress method, modes of fallure, design of singly reinforced beams, one-way slabs
{simply supported), lintels, and chajjas.

Unit IV:
Pozzolana and Admixtures: Plasticizer, retarders, acceleralors, waler proofing agents, mineral

admixtures, IS code provisions. Construction chemicals: concrete curing compaunds, polymer bonding
agent, surface retarders, bond aid for plastering, protective and decorative coating.,

Unit V :

Special concrete; Ready Mix Concrete Light weight concrele, fiber reinforced concrete, Roller
compacted concrete, self-compacted concrate, high strength concrate, high perfarmance concrete, high
volume ﬂ':.r ash concrete. Spacial concreting technigues: Guniting, grouting and sholcrets concrete
introduction & application of Ferrocement. .

Unit V1 :

Intraduction of mix design, factors governing mix design, IS Code method of mix dasian (1S )
2019) and Ambuja method, e mix design (IS: 10262

Text Boeok:

Lea, F. M. The Chemistry of Coment and Conerete, Edward Amaold (Publishers) [td.
HNeville, A, M.: Properties of Concrete, Pitman Publishing Company.

Neville, Brooks: Concrete Technology, ELBS

CGambhir, M. L. : Concrete Technelogy, Dhanpat Rai and Sons

Crchard 1. F.: Concrele Technology, Applied Science Pub Lid.

Shetty, M. 5.: Concrete Technology, 5. Chand

WVarshney, R 8.: Concrete Technology, Oxford Pub, house.

=S A




B, I5:456 - 2000,
9. IS: 10262 - 2019,
10. Krishna Raju: Design of Concrete Mixes, Mc — Graw Hill,

1. Ambuja Cement Concrete Mix Design- Ambuja Technical Literature series 79,

Second Year (Third Semester) Academic Year: 2021-22
Course/Subject: Conerete Technology & Course Code: 3CEN9
R.C.C - Lah

On completion of this Subject/Course the student shall be able to

Bloom's Taxonemy

SN Outcomes
Levels
JEPS.1 | Demonstrate properties of cement L2
3EPB.2 | Demonstrate grading of aggregate L2
SEPS.3 | Demonstrate grading of sand L2
IEPS.A | Demonsrane workability of concrete L2
List of Experiment

Mix Design {Compulsory) by 15 method.
Compulsory site visit- and submission of site visit report,
Fineness of cement

Soundness of cement

Consistency and setting time of the cement
Compressive strength of cement

Sieve analysis of aggregate.

Bulking of sand ( fine aggregate).

Silting of sand.

10. Workability by slump cone test compaction factor test
L1, Admixture; Density, Compatibility Test

12. Workability by flow table method.

13. Compressive & Tensile strength of concrete.

b i B L R
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Second Year (Sixth Semester)

Academic Year: 2021-22

6} Flood Relief Structures
Students should conduct a detailed survey in a seven day camp.
Data Analysis, Design & Submit Report & Drawing sheeis,

Course/Subject: Mini Project Course Code: 6CE09
On completion of this Subject/Course the student shall be able to
n i
N Gt Bloom's Taxonemy
Levels
6CED9.1 | To understand the practical applications of technical knowledge L2
6CE00.2 | Tounderstand use of Total station and other Surveying
Equipmenis, L3
6CE09.3 | Toknow how to Work in teams and learn time management,
communication and presentation skills L3
List of Experiment
Any one Group Project in details,
1) Irrigation Projeet
2) Rehabilitation of Village / Town
3) Water Supply Project
4) Sewerage System
3) Bridge on River

2R P ) ol g G e
~ __ Amzavati.
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Course Outcomes

Department of Science & Humanities




First & Second Semester

First Year (First & Second Semester) | Academic Year: 2017-18 2018-19

Course/Subject: Engincering Chemistry | Course Code: 152
On completion n!thh’iuhjaﬂfﬂwmih- student shall be able to
&N Outcomaes. | Bloom's Taxonomy
Levels
1B2.1 Apply the IEnd:J‘;t_cﬂln.'l [ '.l-.lll:.:di.:t. Ih I;t'.'i_ll‘:;{ a.ull:_n.,*_l.;-nng atid LA

cateulnle the chenvculs required fin waler sollenig,

: Explaimn the chemical teaction involvid in Sorrosibn, it
1B2.2 preventing: methods and intest applicatyons of L4
nanothentistey m vinous Heluls

1E2.3 Explain the monufacturing process of getmnent, its propertics

: o RS L4
and nuclear resctions with ity utilimtion, [ =

182.4 L. 151 the importonce of liels and lubridants, L1

1B2.5 Campare the various examples of polymers-and s uses L2

Deseribe the different segments of environment, Virioms
1828 atmospheric effects and controlling mathods 1o rga e L4
parti ¢ulatés frivm atmospharic pases,

Syvllabus
SECTION A
Uinit I: Water Technology : '
Hardness of water - Tempormary and permangnt hardness, units and their inter-comversions;
Experimental determination by EDTA method, softening of water by Lime-Soda. lon exchange
and Zeolite process. Numerical problems based on Lime Soda & Zeolite process. (9)

Unit 11: Corrosion, Corrosion Control and Nano-Chemistry

Corrosion & fis control - © Dry'& Wt corrosion and thelr

mechanisn, Types of eorrosion-Piting corrosion, waterlineeotrosion, iler-granular comosion,
pulvenic-and stress cormasian, Role of design and material seleetion m comosion control, Anodic
and Cathodic protegtion, hot dipping | Galvamzing and tnnimg) Introduction of Nano
Chemistry, types of Nano matenials. General methods of preparation of Nano materials,
Applicutions - of Nano materigks, (7)

Unit 11E: Portland cement & Nueleur Fuels & Power generation :

A Portland cement: Raw materials & manufacture of cement by wel procesy, seiting and
hardenmme, heat ol hydration, soundnéss of cement

1) Nuelear Fuels & Pawer peneration: Nuclear hinding enerpy. nuclear [ission and fusion.
critical mass, Components of nuclear power renctor and breedeér reactors, {9)




‘ SECTON-B

Unit IV: Fuels and Lubricants:

A} Fuels - Definition of chemical fuel. classification, calonfic value-gross and net, unalysis.of
eonl. Proximate and ultimate analysis and their significance, coacking of petroleam fractions,
Lisg of gusoline and diesel in imermal combustion engines. Knocking, Chemical constiution nid
knocking propertics, optane number, celane number.

B} Lubricants: - Classification of lubricants, mechanism of libecation, testing of lubricants for
viscosity and viscosity index, fash and fire point, (7

Unit V: Polymers, Hesins/ Plastics, Rubbers: _
Classihcation of polymers on the bosis of their structure, methpds of polymerization, Cationic
& Anjonic mechanism of polymerization. Thermosetting and Thermoplastic Resin, Preparation,
properties and uses of PVC, Teflon, Bakelie, Natural rubber - vulcanization, properties and
uses ol Synthetic rubbérs styrene mabber, nitrle rubber & butvl rubber, (73

Umit VIy Environmental Chemistry :

Sepments of environment; lithosphers, hydmosphere, bio-sphere

& mymosphere. Green Hoose Effect. Avid rin, Orone depletion. Methods and equipments for
controlling of Partieulate emissions? wet serubber, labrie [lers, evelone separators and
electrostatic precipitators.

TEXT BOOK :
(1) A Text Book of Engincering Chemistey™S, 8 Dara, {S.Chand).

REFERENCE BOOKS :

1) “Engingering Chemistry™Jain & Juin, {Dhonpat Rai &50ns)

21 %A Text book on Experiments & Caloulations i Engindenng

Chemistry- 8.5, Dara. (8,Chand),

) “Text book of Engineering & Technalogs ™ vol 1 & H-Rajaram &

K. uriacose, |

4) “AText Book of Polymer Science &Tech™-V Gowarikar,

31 Nanotechnology Fundumentals and Applications © Manasi Rarkare | K [nternationnl Pub,

First Year (First & Second Semester) Academic Year: 2017-18 2018-19

Course/Subject: Engineering r:nmmrg. qum Course Code: |B6
On :umplqﬂnnnﬁhm Subject/Course the student shall be able to

SN Blaom's Taxoncomy
Dulcomes. '
Lovels J|
y Apply the knowledge of chemstry in softening processes La
involved in water technology.
3 [dentify various types ol cotrosion and methods 1o protect L2
the metallic siructures form corrosive epvironment | ™ _




3 |1 Inderstanding of the enorgy stor@ge system J:hni:u-y:l L3
Apply the knowledze of useful engineering materiuls such
4 as cement. [ubricants, cerimics, refractories and L3
nano materials based on their properties. e
B Develop 1hrlﬂim1qu-: invelved in the munufeturing LA
process of cement
= Apply the Knowledye abont the properties of chemical fuels 13
for the generntion of power.
T Apply the knowledge ol various polymeric materdal, their L
L_ synthesisund applichtions. _
8 Identify vamous phases of matermal a different L2
thermodynomics variables.
g Identificaton and unalysis of materials by using ddvanced L3
| analytical wechniques. |

List of Experiment
1. Petermination of alkalivity of water sample ingiven alkali mixtore,
(1 NaOH and NaeCO0 (i) NasCoh and NaHCO!
I]l:l;mmmulmn ol birdness of water by EDTA methiod.
- Betermination of chloride ons in water sampled Moelie's Method)
. Berermination of chlorine in water sample. {lodometry)
. Determination of Ye Cal) in ghven cement sample;
. Preparation of phenol fonmaldelyde & Ures formaldehyde resin.
. Determination of viscosity of lubncating oil by Bedwiai viscometer
N,
§. Determination of viseosity of lubrcating ol by Redwood viscometer
Mis. 2
9. Detérnpination of fTask point of lubricating oil by Pensky Mprien®s
Apparaius,
10, Determination of Nash point of lubricating oil by Abels appamtis.
L1, T carry out pros imate analysis af coal.
|2 Determination of acid value of Tubricating oil,
| 3. Determnation of Feiomnd Fei- in given. solution,
|4 Dreterminntion of Dissobved Choyjsen in Wikler Samply,
15 Dtlunﬂ]ntl.tl-l_'ll] of sonductivity of taknawi sample by conduetivity
T
|6, Deterrtiination of Py ol unknown simple by Prmeies,
{Mote : Minimim (8 experiments shall be conducied, |

e 0~ R L kol B




| First Year (First & Second Semester) Bcademic Year: : 2017-18, 2018-19 |

' Course/ "_'Enhj”"_uu't: Computer Programming o
(Lab) !
On completion of this Subject/Course the student shall be able to

Course Code: 1B7

SN Outcomaes Flagma’s
I - _ ) Taxonomy Levels
1BT.1 Explam fundamental coneept of computer and computing 12
Test and execute the programs and cormect syniax and
1B1.2 | lowical errors, | L3
1B7.3 Imiplement conditional branchmg, ftermation and recursion L4
| Diéégompose g problem ot function ond syinthesisze a
1B7.4 | complete program using divide and conquer approach. LS
Use hrmays, pointers and structures to formulate algorithms | o
1BZ.5 | and programs L4
i F-‘.e-;ug,nu:e and apply various problem solving Il:n'-ﬁr_uqur.':
1BZ.6 | using programming concept and computer applications to LS
solve real life problems. -
List of Experiment |
1. Basic Interface of GUI based on OB
2. Introduction to MS-Office
3. Introduction About Networking and Internet
4. Asimple C Program
8. A program on Decision Constructs
6. Program on Decision Making
7. Program on Looping Constructs

8. Program on Array, String & Structure
9. Program on Functions
10. Program on Fointer




Construction and working of PMRC, M. Eleotro-dynamometer & Induction tvpe Measuring
Instruments. Necessity of earthing and tvpes of earthing (Plate garthing & Pipe earthing)

TEXT BOOKS :

. Basic Electrical Engineering , First Ed.. Kulshreshtha DG L TMH

2. 1, P, Kothori & 1. 1, Noagrth, ~Basic Flectricnl Engimeering™, TME Pub, Co, Lid., New
Belha . 4th Edition

3, Basic Electrical Engineering. V. N, Mittle, TMH Publishing company |Ad

4, Basic Electrical Engineering. Fifth Edition, Fidegerald AE., TMH -2006,

REFERENCE BOOKS :

|.Basic Electrical Engineering. First ed., R Anand Natamjon & P. Ramesh

2 Principle of Electrical Engineering . 4th Edition, Del Toro V., PHI 2005

3. Basie Electrical Engineering ~First .. T. K. Nagsarkar, OXFORD 1niversity Press, 2008
4. Elgctrical Technology - Volume - [, B. L. Theraja, 8 Chand & Co. Publication

Academic Year: 2019-20, 2020-
21,2021-22

Course/Subject: Engineering Mechanics | course Code: 1A7

First Year (First & Second Semaester)

iLiab)
On completion of this Subject/Course the student shall be able to
SN Oulcomes Bloom's
o | Taxonomy Levels
1B7.1 | verify network theorem. E5. |
. 1B1.2 Toanalyze & study AC e L4
| 1B1.3 | study measuring instruments B I L6

List of Experiment
| Tor verdfy KOL and KVL |
2, To verify Superposition theorem.
3. Toverify Thevenin®s theorem
4. To verify the effect of temperature on conductor and temperiure coefficien of resistince,
§; o analyre series RLC circuit
6, To nnalyre Star conmected resistivie ¢ircuit
7. To analyze Delln conneeled resishive coreuit
B. To perform load test on g single phase ransformer
9. To study D.C, Motors
|, To stody measuring insirumenis




Tnstruments. Necessity of carthing and types of earthing (Plate earthing & Pipe earthing)

TEXT BOOKS :

i.Basic Electrical Engineering . First Ed., Kulshreshtha D.C,, TMH

2, I P. Kothari & 1], Nagrath, “Basic Blectrical Engineering™, TME Pub. Co. bud,, New
Dielhi . 4th Edition

3. Basic Flectrical Engineening, V. N. Mittle. TMH Publishing company L

4, Basic Electrical Engineering, Fifth Edition, Fidsgerald AJE., TMH <2006,

REFERENCE BOOKS :
1.Basic Electrical Enginecrinp. First ed.. R Anund Nutarajan & P, Ramech

2., Principle of Electrical Engineering , Hh Edition, Del Toro V., PHI 2003
3., Basi¢ Electrical Engineering ~First ed., T. K. MNagsarkar, OXFORD University Press, 2005

4, Electrical Technology - Volume - I, B. L. Theraja, 8. Chand & Co. Publication

First Year (First & Second Semester) Academic Year: 2017-18, 2018-19

'Course/Subject: Engineering Mechanics | Course Gode: 1A7
{Lab) '

On completion of this Subject/Course the student shall be able to

SN Outcomes Binum-§
[ ' Taxonomy Levels
~ 1B8.1 | verify network theorem. LS
1B8.2 To analyze & study AC cireuil 1.4
IBEJ_ siudy mn:u_qu_rittg instuents ! 4 L&

List of Experiment
| T verify KCL and KV .
2. To verify Supa:rrmsrlmn thigtrem.
3, To verify Thevenin's theorem
4, To verify the effect of feImperiture on contluctor and temperature coefficient of resistanes,
5. To analyze series RLC cireuit
6. Tocanalvee Star connected resistive vircuil
7. To analyze Delta connected resistive cireuit
8, To perform load test on o single phise tanslommer
9. To study D.C. Motors
1, To study measunng instraments E—




trajecteries and Elec’r.rlr:al Engin&éﬁng- {E}

Unit VI :Sequences and Series
Convergence of Sequence and Series, Test for Convergence, Comparisoen Test,
Ratio Test, Root Test, Raabe's Test, Range of Convergence. (8)

Text / Reference Books ;

i) Wartikar P.N . , Wartikar [.IN. - A text of applied Mathematics, Velume I, 11, Pune
V.G, Prakashan , Pune.

it) Grewal B. 8. = Higher Engineering Mathematics, (latest Edition), Khanna
Publishers .

iii) Kreyszig E.K. - Advanced engineering Mathematics, John Wiley.

iv) Ramana B. V. - Higher Engineering Mathematics, (TMH).

v} Singh R.E. And Bhatt M. - Higher Enginearing Mathematics, ( TMH).

i) N.P.Bali and Manish Goyal - A text book of Engineering Mathematics, Laxmi
Publications.

vii) Veerarajan T. Engineering mathematics for first year, { TMH),




| substitution, (10)

 Unit VI :
Solution of differential equation of first order and higher degree by various
methods application of differential equations of first order and first degree to the
problems on orthogonal trajecteries and elecirical engineering. (10)

TEXT BOOK :-
(1) Wartikar P.N. & Wartikar |.N.- A Text Book of Applied Mathematics,
Vol.-I, & II, Pune V.G, Prakashan, Pune.

REFERENCE BOOKS :-

1) Grewal B.8, - Higher Engineering Mathematics, 40/e, Khanna
Publishers,

2) Kreyszig E.K, - Advanced Engineering Mathematics, John Wiley.
3) Ramana B.V. - Higher Engineering Mathematics, (TMH)

4) Singh R.R. & Bhatt M. - Engineering Mathematics, (TMH)




Unit VI: Multivariable Integral Calculus II :
Triple integrals, Cartesian, transformation to spherical polar cecrdinates, Volume
by Triple Integration, Mean and RMS Value Theoram. (8)

Text / Reference Books :

1) Wartikar P.N . , Wartikar |.N - A text of applied Mathematics, Volume I, [I Pune
V.G. Prakashan. Pune.

ii) Grewal B. 5. — Higher Engineering Mathematics, { latest Edition), Khanna
Publishers .

i) Kreyszig E.K. - Advanced engineering Mathemartics, john Wiley.

v} Ramana B. V. - Higher Engineering Mathematics, (TMH).

v) Singh R.R. And Bhatt M. - Higher Engineering Mathematies, { TMH).

vi) N.P.Bali and Manish Goyal - A text book of Engineering Mathematics, Laxmi
Publications,

vil) Veerarajan T. - Engineering mathematics for first yvear, (TMH)




First & Second Semester

First Year (First & Second Semester) Academic Year: 2017-18, 2018-19 |
Course/Subject: i | -4 e
| __f‘_n Faginceting Course Code: 1B1
On completion of this Euh]e-:tf Course the student shall be able to
SN | Outcomes Bloom's
_ - 1 TFaxonomy Levels |
1B1.1 | The essential tool of matrices'and linear Algebraina | .. |
comprehensive Manner, L3
' 1B1.2 | Evaluation of Integrals by Reduction Formulae, =
Gamma and Beta Function L5
| 1B1.3 | Use the tool of Fourier series {or learning advanced 13
| engineering mathematics:
1B1.4 Uzse new technigques DUIS to evalua.;e I:m-agrals and | L
| Tracing of Curves N
1B1.5 The Mathematical tools needed in evaluating .8

| Multiple Integrals and their usage.

Syllabus

SECTION-A
Unii I : Matrices :
Inverse by Partitioning, Rank of a matrix, Rank-nullity theorem(without proof),
System of linear equations; Eigen values and Eigen Vectors, Cayley-Hamilton
Theorem . (8)

Unit IT ;: Fourier series;
Periodicfunction; Fourier expansion of periedic function in (G, C+2L), half range
| Fourier: series, Parseval's Theorem, Harmonic Analysis: (8)

| Unit III: Integral Calculus :
{a} Scalar Triple Product, vector triple product and their
pmpemes. multiple products,
{h:I Rule of differentiation under integral sign.
| {¢) Tracing of curves in Cartesian, polar and parametric forms. ( 1)

SECTION-B

Unit IV:
Reduction formulae, Beta and Gamma funetion, Rectification.(10)

Unit V: Multivariable Integral Calculus I :
Duuh'ie Integrals, Cartesian, Change of Order of Integration, Change of Variables
' (Cartesian to polar coordinates), Evaluation of ares by Double Integration.. (B)




Unit VI: Multivariable Integral Calculus Il :
Triple integrals. Cartesian, transformation to spherieal polar coordinates, Volume
by Triple Inteqration, Mean and RMS Value Theotem. (8)

TEXT BOOK :-
(1) Wartikar P.N. & Wartikar |.N.- A Text Book of Applied Mathematics,
Vol.-1, & II, Pune V.G. Prakashan, Pune.

BREFERENCE BOOKS :-

1) Grewal B.5. - Higher Engineering Mathematics, 40/e, Khanna Publishers.
2) Kreyszig E.K. - Advanced Engineering Mathematics, John Wiley.

3) Ramana B.V. - Higher Engineering Mathematics, (TNH)

4) Singh R.R. & Bhatt M. - Engineering Mathematics, (TMH)
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MBA First Semester

First Year (First Semester) | Aeademic Year: 2021-22
Course/Subject: Principle and Course Code: MBA/10]
Practice of Management

On completion of this Subject/Course the student shail be abls Ig

i o . Bloom's Taxonomy
Levels

Understand the basic knowledge of Principles of

cioig |Management and  the  contributions  of L2
Management theory and also explain current
developments in management practices, :
Relate the basic concepts of planning: the

ciorz | iImportance of planning, strategic L3

' Planning and the types of objectives and plans

developed by organizations.
Describe the various forms of strocture available

clor3 |'@ @n  organization also explain  effective L4
strategies for recruiting and selecting qualified
job applicants. ~

cioig | Demonstrate the ability to directing ,leadership LS
and communicate effectively = 3 |
Describe the control process including: the

Clols importance of control, tools for £
Measuring organizational performance, and
managerial actions. |

Syllabus

Unit-I: The Concept of Management: Development of managemeni thought-
various approaches to and of management philosophy: Mathematical,
Behavioural, Scholastic schools of management and systems, contingency
approaches. Contribution of Taylor, Fayel & Elton Mayo

Unit-II: Planning: The Nature and Purpose of Planning; Objectives of
Planning, Planning Premises, Policies, Procedures and Methods; Forecasting
and Planning, Planning Process, The Process of Decision Making,

Unit-II: Organizing; Nature and Purpose of Internal Organization of Business
Enterprise, Principles of Organizing; Span of Management; Departmentation
Line and Staff Authority relationship; Service departments, Centralization VB,
Decentralization of authority; Delegation of Authority; Committees, Staffing,

Unit IV: Directing, Nature of Directing, Leadership Concept and Styles,
Mativation Concept, Theory: Maslow, Hertzberg, Supervision, Concept of
Communication, Coordination: Need & Principles.

Unit-V: Control; Process of Control: Techniques and Tools; Management by
| objectives, Participative Management. Management by cxception




Suggested Reading:

1. Koontz, H and Wechrich,H Management. 10th ed. New York McGraw Hill,
1995,

2. Luthans F. Organizational Behavior. 7th ed. New York, McGraw Hill, 1995

3. Robbins 8.P. Management Sth ed. New Jersey, Englewood Clifts, Prentice
| Hall Inc. 1996.

4. Robbins 5.P, Organizational Behavior. 7th ed., New Delhi, Prentice Hall of
India, 1996,

5. Singh, Dalip Emotional Intelligence at Work, Response Books, Sage
Publications, Delhi 2001.

6. Staw, B.M. Psychological Dimensions of Organizational Behaviour 2nd ed.
Englowed Cliffs. New Jersey Prentice Hall Tnc., 1995.

7. Stoner, J. etc. Management 6th ed., New Detlhi, Prentice Hall of India 1996,.

H.O.D. (MBA Dept.)
P.RPote (Patil) Collage of Engg.ds Manageme:
Amravat,



First Year (First Semester) Academic Year: 2021-22
Course/Subject: Managerial Economics | Course Code: MEA/102

On completion of this Subject/Course the student shall he ahble to

Bloom's Taxonoemy
i Outcames
Levels
c102.1  [The student will understand the Concept, Techniques and L3

_Applications of Managerial Economics

.....

The atudent will learn the concept of Utlity Analysis,
Cl102.2 Demand Analysis, Law of Demand, Elasticity of Demand, L2
Law-of Supply and Supply Analysis

cioz.3 | The student will learn the concept of Production & Cost

L L2
function. —
cloz.4 | The student will understand different Theories of firm, L3
The student will understand different I'i-'la:kpt Structure, ]
i short term pricing in these market structure i
Sy Nabaus

Unit I:
Concept, Need, Scope, Technigues and Applications of Managerial Economics

Unit II:
Utility Analysis, Marshal Approach, Demand Analysis, Demand Function, Law of Demand,

Elasticity of Demand and demand forecasting. Law of Supply and Supply Analysis.

Unit IIT :

Production & Cost function, Production [80-quant, IS0-cost, Expanzion path, Economies and
Diﬂ.mnngrﬁea of scale, shart run and long run cost behaviour.,

Uit IV:
Theories of firm, Profit Maximization, Sales Maximization, Managerial Utility Model, Simon

Sutisfying Behavior Model.

Unit V : i
Market Structure-Perfect Competition, Monopaly, Oligopaly, Monopolistic Competition, short

term pricing in these market structure

Taxt Book: Maheshwarl, Managerial Economics SultanChand & Sons
L Reference Bools:

1. Adhikary, M. Business Economics,” New Delhi, Excel Books, 2000
4: Baumol, W.J. Economics Theory and Operations Analysis 3rd ed., New Dethi, Prentice Hall
Ine, 19945,
3, Chopra, 0.P. Managerial Economics. New Delhi, Tata McGraw Hill 1985 %
*| % Eeat, Paul G & Philips K.Y . Young, Managerial Economics, Prentice Hall New Jersey 1996,
5. Koutsoviannis; a Modern Micro Economica, New York, Macmillan, 1991
6. Milgrom, P and Roberts J. Economics Orgarization and Management Englewood Clitts, New
Jersey Prentice Hall Inc, 19932,
7. Maheshwari, Yogesh. Managerial Economies. P.H.IL
8. Mehta, P,.L Managerial Economics SultanChand & Sons

H.O.D. (MBA Dept.)
7. 1L Pote (Patil) Collage ol Engg. & Managemsn
Amravati.



MEBA First Semester

First Year (First Semester) Academic Year: 202122
 Course/Subject: Managerial Sikili Course Code: MBA/107
Development

On completion of this Subject/Course the student shall be able 1o
- - y Bloom's Taxonomy
Levely
c1e7.1 | The student will leam the different Managerial Skills [ike Lo
. | Employability Skills, Soft Skills ete
The student will learn the basic concept of Communication,
CI07.2 | Principles of effective commumcation, Process of
communication
crors | Vhe student will acquire. the knowledge of Business
: correspondence
C107.4 The student will understand different Listening Skills, Body LS
- i Language and Public Speaking, Negotiation Skill, ete
ciors | 1he student will understand different Interview Techniques, L4
l_= Brain Storming, Paper Writing and Presentation,
Syllabus
Unit-1: Managerial Skills- Nature & Concepls, objectives, sipnificance, Manag:riﬂj Skills,

Emplovability Skills, Soft Skills and Technical Skills,

Verbal and Non Verbal, Talking and Speaking,

ciples of effective communication, Process of communication, Barriers of

Communication, Types of Communication.

Unit-IIT: Do's and Don’ts of Business
commimnication, Resume Writing, C.v,

Writing, Business

torespongence, Repart Writing, g-
Writing,

Unit-V: Interview Techniques, Grou
Brain Storming, Paper Writing and Pre

Suggested Reading:

L. Bowman, Joel I and Branchaw, Bemadine
Dryden Press, Chicago

1. Hatch Richard

P Discussions, Presentation

skills, Meetings: Cuse Analysis,
sentafion,

"Business Communicationdram Process to Product. 1987

“Communicating in Bisiness 1977 Science Research Associates, Chicago
3. Murphy, Herta A and Peck, Charries E “Effective Business Communicagions” 20d ed. 1976 Tata
MeGraw Hill, New Delhi,

4. Pearce. C, Glenn ete, “Bu

siness Communications: Principles and Applicationis 2nd™
Wiley., New York.

od. 1988, John

Fe

}, 1y J’}--’

HO ..IIT:'FEM Diept.)
PR Pale (Patl) Callage of Engg & Masis sre
Amravai, -



Suggested Reading:

I Budnik, Frank 8. Dennis, Mcleavey, Richard Mojena Principles of Operations
Research 2nd ed. Richard, Irwin, 1llinois-All India Traveller Bookseller, New
Delhi, 1995

4. Gould,F.J. ete. introduetion to Management Science Englewood Cliffs, New
Jersey, Prenflce Hall Inc, 1994,

3. Mathur K and Solow, D, Management Science Englewood Cliffs, New Jersey,
Prentice Hall inc., 1994,

4. Narag A_S. Linear Programming and Decigion Making, New Delhi,Sultan
Chand, 1995.

5. Sharma J.K. Operations Research: Theory and Applications New Delhi,
Magcmillan India Ltd. 1997

6. Taha, H.A. Operations Research, An introduction, New York, Mc- Millan,
1989, g
1. Theirouf, R J and Klekmp, R.C. Decision Making Through Operations
Research, NewYork, John Wiley 1989

H.O.D. (MBA Dept.)
P RPote (Patll) College of Engg. & Macsgerer
Amravatl.



MBA Fourth Semester

 Second Year (Fourth Semester) Academic Year: 2021-22

 Course/Subject: Marketing for Non-Profit Course Code: MBA/4203/8M
Organisations and Secial Services

On eompletion of this Subject/Course the student shall be able to =4

Bloom's Taxonomy

&N Outcomes
Levels
! Students will understand about Scope  and »
C4203.1 | application of Marketing in the field of Non Profit L2
Organisations,
Student will able 1o understand how to set
C4203.2 | Marketing Objective by analyzing internal and L3
external environmental factors of NPO's
C42033 Students will leam how to use Marketing Mix Lo

strategies for marketing of NPO's Services . _
Students will understand and the Role of CRM -
C4203.4 | Advertisement and product distribution strategy for L3
NP(O's products

Students will learn about the marketing strategy for
C4203.5 |CSR program and monitorin g the marketing L4
strategy for NPO's ,

Syllabus

Unit-I: Scope and application of Marketing in the context of NPO: Hospitals,
Police, Public Services, ete, & social services, e.g. health and family welfare,
adult literacy Programme, environment protection, social forestry, etc.

Unit-II: Betting Marketing Objective: Analyzing internal & external Environment
influencing NPO’s and Social Services,

Unit-III: Market Segmentation, customer targeting, marketing mix strategies,
product-service life cycle for NPO's and social services.

Unit TV: Beneficiary contact programme, use of print and electronic media in
mass communication, diffusion of innovative ideas, marketing tools, Distribution
& Delivery Strategy for NPOs and Social Services.

Unit-V: Marketing Strategies for social services & NPOs and Relevance of CST
(Corporate Social Responsibility), review and monitoring of marketing strategies
of socially relevant programmes,




Suggested Reading:

1. Jena, B and Pati R, Health and Family Welfare Services in India, Ashish, New
Delhi, 1986, |

2. Kotler, Phulip and Roberto Eduardo L., Social Marketing : Strategies for
changing Public Behaviour, Free Press, New York, 1989,

3. Maitra, T, Public Services in India, Mittal, New Delhi, 1985,

puth-

HOD. (MBA Dept.)
P.R.Pote (Patll) Caliege of Engg.& Manapericr
- Amravarl



MBA Fourth Semester

First Year (Fourth Semester) BAcademic Year: 2021-22

Course/Subject: Retail Marketing Course Code: MBA/4204/5M

On completion of this Bubject/Course the student ghall be able to

Bloom's Taxonomy
Levels

SN Dutcomes

Ca204.1 | The student wall understand the concept of Retal:

Meaning, importance and types. L2

The student will get to learn marketing of retail
C424.2 | business, organizational structure of retail business L3
and careers in retail,

The student will get the knowledge of different
C42iM.3 | aspects of retail location and will study different retail L4
' layouts.

The student will acquire the knowledge of retail

C4204.4 communication mix, L4

The student will study different retailing stratepes
C4204.5 | and understand role of Information Technelogy in L4
retail.

Svliabus

Unit I: Retailing — Definition & Importance - Indian Vs Global Scenario —

Types of Retailing — Store Retailing — Non Store Retailing — Types of retail
formats - Franchising in retailing.

Unit II: Retail Marketing Mix — Retail consumer buying behavior — types —
factors influencing — buying behavior —

Segmentation - Positioning, Retail Organization Structure — Major Functional
Areas - Careers in retailing,

Unit III: Retail Location - Factors affecting retail location decision - Site
Selection - Factors affecting site selection - Steps in selecting site — Location
based retail strategies, Store design - Interiors & Exterior - Store layout —

Types of layouts — Factors affecting store layout - Retailing image mix — Store
facade.

Unit IV: Reiail Communication Mix - Sales Promotion - Advertising - Public
Relation — Personal Selling — Steps in planning retail communication,

Unit V: Retail Strategies - Differentiation Strategies — Growth Strategies -
Expansion Strategies — Pricing Strategies, Role of IT in retailing — Electronic
Data Exchange - Bar Coding = RFID - Electronic Payment Systems.,

Sugpested Reading:
1. Retailing Management — Swapna Pradhan

2. Retail Marketing Management - Swapna Pradhan




3. Retail Management - Gibson Vedamani
4, Retail Management - Levy &Weits

9. Channel Management & Retail Management — MeenalDhotre

6. Retail Marketing Management — David Gilbert

7. Retail Management - Ron Hasty & James Reardon

8. The Art of Retailing - A.J. Lamba
9, Retail Management — W. Steward

10. Retail Management = Analysis Planning & Control - David Walters

iy

H.OD. (MBA Dept.)

P R Fate (Pat]) Colleqs of Engg & Managemen
Amravatl,



e ——
P. R. Pote Patil Edu. & Welf. Trust's, Group of Institutions, (AN
ﬁ(“'ﬁﬁ“ﬁm 5 Management, &mravati R i—l.

AIETE, b Guini, Aaieras il iy Garvl o W sner rsion A Riea 1 BRBALL Amimmia) s T
i ateatl e ahe Tilrm, WSilA
Fusi o _' H i | i mu SINMEEE. Coiiad - arrppeorimg At e geddgmei o
w 'ﬂ'l-l.l W O, e |.|.||...l:p-"|-|||

Course Outcomes

Department of MCA

— e © — - S—




A

P R Pote Patil College of Engg and Management, Amravati

Department of MCA

CO with Syllabus and Blooms’ Taxonomy

First Semester

First Year(First Semester)

Rcademic Year: 2020-21

Course/Subject: Advance Compuier

Architechture

Course Code: MO A0

On completion of this Subject/Course the student shall be able to

SN

Dutcomes

Bloom's Tuﬂmﬁ}rh
Levels

c20101.1

CO; Introduces the computer system and its architecture
and their knowledge

L2

C20101.2

C02: Explain fundamentals of parallel processing and
pipeline Processing

L2

C20101.3

CO3: Analvze and classify different pipelined processors:

c20101.4

quﬁgﬁlmﬁmf function of virtual memory organization

c20101.5

CO5: Will deseribe various types of Architectures

CEZ0101.6

CO6: Leamn different multithreaded processors architecture

U miis

Contents

Total
Hrs

Amdahl™s law, Yon Neumann machine architecture, Program
development tools, Operating systems. Design of ALL, Bir slice
processors. Concept of instruction formats and instruction set,
mstniction et fypes, Ivpes of operands and operations,
Generation of memory addresses and  addressing  modes,
Subrouline nesting using stacks o implement subrouting calls
and calling conventions, Processor organizations, Register
organization, Stack based organmizations, Encoding of machine
instructions, General features of RISC and CISC instruction sets,
modern processors convergence of RISK with CISC, Processor
microarchitecture-l - Fundamental concepts for dstn path
implementation, Processor microarchitecture-1l - Data path
implementation, microprogrammed execution, recent innovations
in execution unit design,

I

Crverview of Paralle]l Processing and Pipelining Processing, study
and comparison of uni-processors and parallel processors.
Conventional and EPIC -architecture. Evolution of paralle
processors, fumre trends and there architéciure, Overview of
Parallel Processing and Pipelining Processing Necessity of high
performunce, Constraints  of  conventional  architecture,
Parallelism in uniprogessor system, Evolution of parallel
processars,  future  trends,  Architectural  Classification,
Applications of parallel processing, Instruction level Parallelism
and Thread Level Parallelism, Explicitdy Paraflel Instruction
Computing (EPIC)} Architecture. Principles of scalable
performance: Performance Metrics. and Measures, Speedup
Performance Lows




Prirtgd By | EMCIZI0280L
P Addrest 4, | 161210188

m

- Instruction pipeline, instruction pipeline hazards, overcoming
hazards using a pipeling with lorwarding paths. instruction sei
design influence on pipelining, example of pipelined CISC
processor, example of pipelined RISC processor, VLIW (Very
Long Instruction Word) processors, Vector processors,
Multithreaded processors, Compilation technigues support 1o
mstruction level paralleliam, Extracting parallelism.

10

Virtual memory organization, mapping functions for franslating |

the program pages in virtual to physical addresses space,
partitioning, segmentation (superpages or  page  hlocks)
partitioning of virtual address space in to segment -and page
address, demand paging and swapping, cache and virtual
swapping, cache and virtial memory, inveried page tables
concept, protection between programs running on the same
system, accessing DO devices, programmed 110, interrupts, direct
memory access DMA, bus arbiteafion, interface circuits, 1O
interfaces, /0 processors, :.ErnaJ 140 devices,

10

Multiprocessor ~ Architectures  —  Ohbjectives,  Introdusction,
Multiprocessor  Architectures,. Performance. Charateristics  of
Multiprocessors, Multicore  Architectures -  Single Chip
Multiprocessors, Flynn Classification, Interconnection Structures,
Interconnection Networks = Dynamic and Static Multiprocessor
System Interconnects, Banyan and Delta Metworks (Banyan
Multistage Metworks), Interprocess  Arbitration, [nterprocess
Communication, Memory Organization in  Multiprocessors,
Shared-memory  Multiprocessor  Systems, Synchromzition -
Memory Orpanization, Contention and Arbitration, Cache
Coherence and Synchronization Mechanisms, Cache Coherence,
Message Passing Systems, Issues in Clustér Computing

11]

Study of Architecoure of Multithreaded processors. Latency
hiding techniques, Principles of multithreading, Issues and
solutions. Parallel Programming Techniques: Message passing
program development, Synchronous and asynchronous message
passing, Message passing parallel programming, Shared Memory
Programming, Data Parallel Programming. Implementation issues
of 8 multithreaded program,

10

Textbook @

1. Computer Architecture and Organization by Nicholus Carter &Rajkamal, Schaum|

Beries Pub,

2, Kai Hwang, Faye A. Briggs. "Computer Architecture and Parallel Processing'

MeGraw-Hill International Edition

3. Kai Hwang, "Advanced Computer Architecture”, Tata McGraw-Hill

Reference Books ¢

V. Rajaraman, L Sivaram h_-!‘-urth}', "Parallel Computers”, PHI,

Lo fd

performance” Prentice Hall, Sixth edition.

Kai Hwang, Scalable Parallel Computing.

Harrold Stone, High performance computer Architecture.
Richard Y. Kain, Advanced Computer

ol it v

hitp://www. intel.comy/products/processor (for Intel Tranium Procelbds) &

Gmpuﬂﬂ&.{'."..-

Wathifiis

William Stallings, "Computer Orpanization and Architecture, Designing for

Architecture

“atiare Trust

Ll hmm'“
L. iainravath



First Year(First Semester) Academic Year: 2020-21

Course/Subject: Data structure and Algorithms

Course Code: MCAZDI02

On completion of this Subject/Course the student shall be able to

Ko, | rsviravatl

N Ol Bloom's Taxonomy
Levels
C20102.1 CO1 Explain and identify fundamental concepts of data L2
structures
czoioz.z | CO2: Understand various data searching and sorting methods Lo
with its complexity
crotoz.a | CO3: Demonstrate operations such as insertion, deletion, L3
searching and traversing on data structures.
czo10z.4 | CO4: Design algorithms for solving problems with the help of LS
fundamental data structures
Units  Contents Total Hrs
1 Data structures basics, Mathematical /algorithmic notations & functions, 1]
Complexity of algorithms, Sub-algorithms.
String processing: storing strings, character data type.stnng operations,
word processing, and pattern matching algorithms.
I inear arrays and their representation in memory, traversing linear arrays, 10
Ensm‘ﬁng & deleting operations, Bubble sort, Linear search and Binary search
lgorithms. Multidimensional arrays, Pointer arrays. Record
structures and their memory representation. Matrices and sparse matrices.
m | inked fists and their representation in memory, traversing a linked list, 10
searching o linked listMemoryallocation & garbage collection. Insertion
Heletion operations on linked lists, Header linked lists. Two- way linked
lists.
v Stacks and their aray representation. Arithmetic expressions: Polish notation. L0
Cuick sort, application of stacks. Implementation of recursive
rocedures by stacks, Queves. Degues. Priorily quenes,
Vv Trees, Binary trees & and their representation in memory, Traversing 10
binary trees. Traversal algorithms using stacks, Header nodes ; threads. Heap
land heapsort. Path length & Huffman's algorithm.Generaltrees.
Vi raph theory, sequential representations of graphs, Warshalls' algorithm, 10
inked represcntation, operations & traversing the pgraphs. Posetsd
[Topological sorting, Insertion Sort, Selection Sorl. Radix sort.
Texthook :
[Sevmour Lipschutz: “Data Structures with C”. Schaum’s Outline Series,
1
[Reference Books : = —
I, Forouzan, Gilberg: Data Structures and Algorithms, CENGAGELearning.
2. ReemaThareja: Data Structures using C, Oxford Universsty Press. 201 1.
3, Arpita Gopal: Magnifying Data structures, PHI (EEE),2010.
4,  Ellis Horowitz, SarajSahni: Fundamentals of Data Structures,CBS Publications.
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First Year(First Semester) Academic Year: 2020-21

Course/Subject: Oprating System Course Code: MCA20103
On completion of this Subject/Course the student shall be able to
Bloom's Taxonomy
8N Outcomes
Levels
cz0103.1 | CO1: Understand the concept of programs & processes along L2
with the need of scheduling in operating systems
C02: Recognize different states of process and schedulers to
C20103.2 apply scheduling algorithms o meet the scheduling objectives L4
and acquire the knowledge of dealing with deadlocks.
CO3: Apply memory management technigques & virtual memory
C20103.3 | .oneepts 1o avoid page faults and computing page replacement L3
strategies
cz0103.4 | CO4: Analyze and apply various protection and security L4
mechanisms
C20102.5 | CO5: Compare different operating system L4
Units  [Contents | Total Hrs
| Introduction:  OperatingSystem  (0S)  definition, S  Evolution, 0§ 10
Components and Services. Process Concept, Process Scheduling, Dp-.*ran'nnfi
on Processes, Cooperating Processes, Interprocess Communication, Threads
Ohverview, Multi-threading Models, Threading Issves, Java Threads.
n CPU Scheduling Concepts, Scheduling Criteria and Algorithms. Process 10
Synchronization: The  Critical-Section  Problem, Synchronization
ardware, Semaphores Monitors.
Eudlucks: Definition i Characierization, Deadlocks
revention, Avoidance, Detection and Recovery from Deadlock.

111 emory Management Background, Swapping, Contiguous Memory 10
location Schemes, Paging, Segmentation. Virtual Memory
anagement: Background, Demand Paging scheme, Process Creation, Page
eplacement Policies; Allocation of Frames, Thrashing.

v ile-System Interface; Directory structure, File-System Mounting, Filg 10
haring & Protection. File-System Structure, File-System Implementation.
ireciory Implementation, Allocation Methods, Free- Space Managemisnt
ile Recovery

v /0 Systems: Overview, 'O Hardware, Application 1’0 Interface, and Kernel 10

140} Subsystem. Transforming 10 to Hardware Operations, Disk Scheduling,
Disk Management,Swap — Space Management, RAID Structure. i

vl File protection & security: Goals of Protection, Principles of Protection, 10

ation of Access Rights, Security Problem, Program Threats,
Eﬁéﬁc’aﬁma User Authentication, Implementing Security Defenses,
trewalling to Protect Systems
Textbook ; ]

{ Sixth Edition) John Wiley & Sons Publication.

Text Books Avisilberschatz , P.B.Galvin, G, Gagne : “Operating System Concept’




[Reference Books :

A 5. Tanenbaum “Modern Operating Systems™ Pearson education.
William Stallings,"Operating Systems™ Prentice-Hall.
D.M.Dhamdhere “Operating Systems "Tata MeGraw-Hill.

M. Milankovie, “Operating Systems"MeGraw-Hill

Achutt Godbole, “Operating Systems” TataMcGraw-Hill,
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Suggested Practical List

The sample list of programs Is Enven below. This list can be used as a Euideline but the scope
of the laboratory should not be limited to the same. Aim of thi list is to inform about
lminimum expected outcomes,

1. Write, debug and execute sim ple JAVA programs that demonstrate programming logic !nl
making use of various control statements .

2. Programs to Demonstrate the understanding and application of classes and objects to real
world problems

- Programs that Demonstrate the understanding and application of interfaces.
- Programs to Demonstrate the understs nding of built in and user defined packges

. Programs that Demonstrate the understanding and application of Exception handlin
using real world problams

. Programs that Demonstrate the understanding and application of Multi-threading usin
Thread Class/Runnable Interface

7. Programs that Demonstrate the understanding and application of synchronization uslnj

multi-threading,

h. Programs that Demanstrate use of strearms for File handling;

9. Programs to Demonstrate the use and benefits of generic classes; generic methods,

10. Programs that Demonstrate the use of few Collection classes with real world prohiemns

11. Programs that Demonstrate the usa of Swing Control Classes & Methods in GU
application development

12. Programs that Demonstrate the use of Delegation Event model ,

AL
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Guidelines and Procedures

This handbook is designed to assist faculty and administrators with the

process of developing and/or revising expected learning outcomes

and methods for assessing those outcomes in their degree programs.

This handbook begins by providing basic information related to

(1)
(2)
(3)
(4)
(5)

Concept related to assessment

Course-level outcomes.

Program-level outcomes.

Assessing course and program level outcome

Ways assessment data can or should be used to make

improvementsto degree programs.
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1. Institute Vision, Mission and Objectives

1.1 Vision of the Institution

To flourish as a centre of excellence for producing the skilled technocrats and committed human

beings.
Mission of the Institution
M1 To create conducive environment for teaching & learning.
M2 To impart quality education through demanding academic programs.
M3 To enhance career opportunities by exposure to Industries & recent
technologies.
M4 To develop professionals with strong ethics and human values for the

betterment of Society.

1.1 OBJECTIVES:

1. To provide quality education to students and nurture them for a professional
career.

2. To increase the number of students progressing in higher education and
entrepreneurship.

3. To make the students engaged in lifelong learning for accepting socio-
economic responsibilities.

4. To promote students for research and adopting recent trends in technology
among all disciplines.

5. To enhance the proficiency and excellence of teachers

1.2 QUALITY POLICY

"We are committed to impart quality technical and management education as

per need and expectations of the students.”
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1.3 PROGRAM OUTCOMES

PO 1: Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization for the solution of complex
engineering problems.

PO 2: Problem analysis: Identify, formulate, research literature, and analyse complex
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 and design system components or processes that meet the specified needs with
appropriate consideration for public health and safety, and cultural, societal, and
environmental considerations.

PO 4: Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO 5: Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations

PO 6: The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal, and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO 1: Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO 8: Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice

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

PO 10: Communication: Communicate effectively on complex engineering activities with
the engineering community and with the 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 finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

PO 12: Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological
change.

IQAC-PRPCEM Page 2




2. Basic Terminology related to Assessment

BASIC TERMINOLOGY

Assessment-Assessment is the systematic and ongoing method of gathering,
analyzing and using information from measured outcomes to improve student learning.
Assessment Method - this term refers to any technique or activity that is used to
investigate what students are learning or how well they are learning.

Assessment Plan - the proposed methods and timeline for assessment-related
activities in a given course (e.g., when are you going to check what/how well the
students are learning and how are you going to do that?).

Course-Level Assessment — this type of assessment focuses on what students are
learning in a certain course within a program. Course-level assessment can focus on
either a single section of a course or all sections of the same course. Course-level
assessment data can be used as one source of information for program level
assessment.

Program Assessment-When developing and implementing assessment strategies,
academic units should have at least one of three purposes in mind: to improve, to
inform, and/or to prove. The results from an assessment process should provide
information that can be used to determine whether or not program outcomes are being
achieved and how the programs can be improved. An assessment process should also
be designed to inform departmental faculty and other decision-makers about relevant
issues that can impact the program and student learning.

Learning Outcome - what the program faculty intend students to be able to know, do,
or think upon completion of a degree program (synonyms for ‘“program outcome”
include learning outcome, learning outcome statement, exemplary educational
outcomes, and expected learning outcome).

. Direct Assessment Method - direct measures of student learning requires students to
display their actual knowledge and skills (rather than report what they think their
knowledge and skills are). Examples of direct assessment methods include objective
tests, Unit tests, presentations, and classroom assignments.

Indirect Assessment Method - indirect assessment asks students to reflect on their
learning rather than to demonstrate it. Examples include external reviewers, course
end survey, student exit surveys, exit interviews, alumni surveys, employer surveys,
etc.

Formative Assessment — assessment that occurs during a learning experience. This
type of assessment allows faculty and administrators to make adjustments to the
learning experience to increase student learning. Examples include midterm exams in
the middle of a course, focus groups at the midpoint in a degree program, etc.
Summative Assessment — assessment that occurs at the end of a course completion
(e.g., a comprehensive exam at the end of a semester etc.).

Rubric - a scoring and instruction tool used to assess student performance using a
task-specific range or set of criteria. To measure student performance against this pre-
determined set of criteria, a rubric contains the essential criteria for the task and levels
of performance (i.e., from poor to excellent) for each criterion.

Target (criterion): Desired level of student performance on a particular learning
outcome, stated explicitly in an assessment report, and set before assessment of course
or program learning outcomes is conducted.
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2.2 WHY ASSESS?

Assessment can facilitate improvement through variety of venues. When faculty members
are directly considering what worked well and what didn’t, and involved in the
development, implementation, and using those observations and impressions to make
analysis of assessment activities, a number of specific changes in your curriculum.

2.1.1 Who is responsible for assessment?

Assessment is not the sole responsibility of any one faculty member or administrator. The
best assessment plans include a variety of professionals from various walks of life.
Assessment is the responsibility of the management, faculty, and department. Program-
level assessment is the responsibility of all of the faculty, administrators, and university for
any given degree program.

2.1.2 Purposes of program assessment

The four main purposes of program assessment are:

o To improve — the assessment process should provide feedback to determine how
the program can be improved.

o To inform - the assessment process should inform faculty and other decision
makersof the contributions and impact of the program.

o To prove —the assessment process should encapsulate and demonstrate to students,
faculty, staff and outsiders what the program is accomplishing.

o To support — the assessment process should provide support for institute decision-
making activities such as program review and strategic planning, as well as external
accountability activities such as accreditation.

2.1.3 What are the steps to effective program assessment?

Ultimately, the purpose of program assessment approach to respond to departmental
goals and timelines, taking into account internal expectations, external requirements, or
both. In general, however, department will complete the following steps to develop an
effective program assessment plan: Checklist to better learning:

Agree on your mission

Create goals for program outcomes and processes
Identify related activities for each goal

Brainstorm appropriate measures

Evaluate and select measures

Identify appropriate assessment methods
Develop a plan for collecting data

Prioritize goals

Set timeline, milestones

Implement assessment plan

Use data to improve processes

Communicate results

IQAC-PRPCEM Page 4
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3. Administrative Setup for Assessment

Implementation

3.1 The administrative system for implementation of Assessment consists of
coordinators and committees. There are three committees responsible for effective
implementation which helps in ensuring the achievements of the PEOs/POs/PSOs.

————————————

Institute
Level

Programme
Level

P — ————————————— ————————————— —

¥~ Course

32 coordinator

6 - | & Module
@"‘,*’ coordinator

Fig 3.1 Administrative Setup

Internal Qualitv Assurance Cell (IQAC

Chairman: - Principal
Members
1. Head of Departments
2. NAAC/NBA Coordinator
3. Management representative
4

Student representative
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Functions of IQAC

a) Development and application of quality benchmarks/parameters for various
academic and administrative activities of the institution.

b) Facilitating the creation of a learner-centric environment conducive to quality
education and faculty maturation to adopt the required knowledge and technology for
participatory teaching and learning process.

c) Arrangement for feedback response from students, parents, and other stakeholders
on quality-related institutional processes.

d) Dissemination of information on various quality parameters of higher education.

e) Organization of inter and intra institutional workshops, seminars on quality related
themes and promotion of quality circles.

f) Documentation of the various programmes/activities leading to quality improvement.
g) Acting as a nodal agency of the Institution for coordinating quality-related activities,
including adoption and dissemination of best practices.

h) Development and maintenance of institutional database through MIS for the purpose
of maintaining /enhancing the institutional quality.

i) Development of Quality Culture in the institution.

j) Periodical conduct of Academic and Administrative Audit (AAA) and its follow-up.

k) Preparation of the Annual Quality Assurance Report (AQAR) as per guidelines and
parameters of NAAC, to be submitted to NAAC.

1) To facilitate in the preparation of Institutional Annual reports and policies.

3.2 Departmental Advisory Board (DAB)

DAB is basic constituent of the academic system
¢ The composition and of the DAB:
i. Chairman: Head of the concerned department

ii. Members:
1. Member secretary: Programme NBA Coordinator:
2. Internal members: Two senior faculty members of department.
3. Industry representative: One representative from industry/corporate
sector/allied area relating to placement.
Module coordinators
Course coordinators
One academician outside college.
One meritorious alumnus.
One parent.
One student.
The term of the nominated members shall be two years. Principal shall decide the
schedule for meeting of the DAB for different departments. The meeting may be
scheduled as and when necessary, but at least once a year.

PN G-

% Functions of DAB
1. Drafting of Vision, Mission of department
2. Drafting of PEOs, Formulation of POs/PSOs
3. Defines current and future issues related to programme.
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Develop/recommends new or revised PEOs/PSOs

Recommends the proposals/requirements for effective implementation of OBE
Define various assessment tools for measuring outcomes

Evaluates the attainment of PEOs, POs/PSOs and proposes necessary
improvements

3.3 Program Assessment Committee (PAC)

i.
ii.

N =

6.
7.

Chair: Programme Coordinator
Members:

1. Module coordinators

2. Faculty representatives

Functions of PAC
Evaluates and monitors the attainment of POs/PSOs
Proposes necessary changes for continuous improvements.
Preparation of periodic reports on programme related activities, status reportsfor
management and key stakeholders.
Faculty motivation: Attend/organize workshop/seminar/FDP, paper
publication, development of models/lab.
Student motivation: Attend/participate tech competitions, paper presentation, mini
projects/models, social/cultural events, skill development programs.
Conduct surveys, interaction with faculty, coordinators and other stakeholders
Planning of co-curricular activities for attainment of POs/PSOs

3.4 Programme Coordinator:

The duties, responsibilities and regulations of coordinators are as follows:

i) Schedules programme work in accordance with PEOs and POs/PSOs.

ii) Oversees daily operations and coordinate activities of programme
interrelated with activities of other programmes to ensure optimum
efficiency and compliance with appropriate policies and specifications given
by HOD.

iii) Monitor and reviews activities of each year in the programme independently
with course coordinators.

iv) Interacts with key stake holders, students, faculty, HOD and employers.

v) Conduct and interprets various surveys require to assess PEOs and
POs/PSOs.

3.5 Focus Group (FG)

Chair: Module

CoordinatorIMembers:

Course coordinators.
Programme coordinator.
Student representative.
Industry representative.
Alumni representative

Gl WD -
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Functions of Focus Group (FG)

Verification and approval of curriculum gaps and content beyond syllabi
Methodology and assessment tools to bridge the gaps

Approval to co-curricular activities

Evaluates the attainment of POs/PSOs and Cos

W=

3.6 Module Committee (IMC)

i. Chair: Module Coordinator

ii. Members: Course coordinators

% Functions of Module Committee (MC)

. Formation of COs and TLOs

° Formulation of curriculum gap and content beyond syllabi

° Semester planning for course delivery, design contest, workshop, expert lectures,
site visits, mini projects

° Evaluates and monitors the attainment of COs, TLOs

° Proposes necessary changes for continuous improvements.

° Preparation of periodic reports on course related activities, status reports for
management and key stakeholders.

° Student motivation: Attend/participate tech competitions, paper presentation, mini

projects/models, social/cultural events, skill development programs.

3.6.1 Module Coordinator:

The duties, responsibilities and regulations of coordinators are as follows:
i) Coordinate and supervise the faculty teaching the courses in the module
ii) Assessment of COs.

iii) Recommend and facilitates workshop/guest lectures/seminar/FDP tomeet
the COs.

iv) Analyse the attainment of COs of a particular course and recommends
programme coordinator to take appropriate action for improvements.

v) Interact with students, faculty, Programme Coordinator and Head of
Department to determine priorities and policies for improvements.

3.6.2 Course Coordinator:

The duties, responsibilities and regulations of coordinators are as follows:
i) Plan, implement, monitor and review Topic Learning Outcomes (TLOs)and
Course Outcomes (COs).
ii) Evaluation of COs.
iii) Suggest improvements based on attainment of COs.

3.6.3. Course teacher

The functions and duties of course teacher are:
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ii.

iii.

iv.

vi.

Conduct classes as per the timetable issued by the HoD and maintain all academic
records (Attendance, Evaluation, Attainment) for that course.

Prepare course delivery and evaluation plan for student performance and
distribute to all the students within the first week of each semester.

Display students’ performance in attendance and evaluation as stipulated in the
academic RRs.

Report to the HOD on a periodic (monthly) basis, the potential cases of verypoor
academic performance as well as those of low attendance.

Submit Class Test Marks / Assignment / Teamwork marks to PAC as per the
schedule in academic calendar.

Document all academic records in the course book in a format specified by Dean
IQAC and submiit it for academic audit.

IQAC-PRPCEM Page 9




4. Framing Course Outcomes

4.1 Course Outcomes (COs)

COs are statements indicating what a student can do after the successful completion of a
course. Every Course leads to some Course Outcomes. The CO statements are defined by
considering the course content covered in each unit of a course.

* It states both the substance of learning and how its attainment is to be

demonstrated.
* Itis a formal statement that articulate:
— The knowledge, skills/abilities, and attributes we want our students to be
able to demonstrate.

4.2 Before Writing course Outcomes

* Think about the 4-9 most important things that students should learn in the
course.

* Focus on high-level, broad framing outcomes instead of specific, discreet things
that students will learn.

* The COs should be the big-picture knowledge and skills that students should
have when they successfully complete a course.

4.3 Writing effective learning outcome statements

Selection of Action Words for course Outcome Statements: When stating student learning
outcomes, it is important to use verbs that describe exactly what the learner(s) will be able
to know or do upon completion of the degree program.

Many degree programs want to incorporate words that reflect critical or higher order
thinking into their learning outcome statements. Bloom (1956) developed a taxonomy
outlining the different types of thinking skills people use in the learning process.

4.4 Bloom’s Taxonomy

Benjamin Bloom was working along with a group of measurement specialists in early
1950s on the development of a taxonomy of learning.

» In 1956, the group produced “Taxonomy of Educational Objectives: The
Classification of Educational Goals. Handbook I: Cognitive Domain.” (Bloom,
Engelhart, Furst, Hill, & Krathwohl,1956). This became quite popular and was
generally called “The Handbook.”

» After a similar process of discussions involving several experts, a major revision
was proposed in 2001. Anderson, Krathwohl et. al. (Eds): “A Taxonomy for
Learning, Teaching, and Assessing: A Revision of Bloom’s Taxonomy of Educational
Obijectives”

A. Bloom’s Taxonomy: Learning Domains

e Any given task tends to be generally dominant in one of the three psychological
domains: cognitive, affective, or psychomotor.
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e The cognitive domain deals with a person's ability to process and utilize
information in a meaningful way.

e The affective domain relates to the attitudes and feelings that result from or
influence the learning process.

e The psychomotor domain involves manipulative or physical skills.

e This classification is for focus and convenience; all the three dimensions are
involved to varying degrees in all intended learning experiences and activities.

B. Blooms Level:

1. Remember - recalling relevant terminology, specific facts, or different
procedures related to information and/or course topics. At this level, a student can
remember something, but may not really understand it.

2. Understand - the ability to grasp the meaning of information (facts, definitions,
concepts, etc.) that has been presented.

3. Apply - being able to use previously learned information in different situations or
in problem solving.

4. Analyze - the ability to break information down into its component parts. Analysis
also refers to the process of examining information in order to make conclusions
regarding cause and effect, interpreting motives, making inferences, or finding
evidence to support statements/arguments.

5. Evaluate - being able to judge the value of information and/or sources of
information based on personal values or opinions.

6. Create - the ability to creatively or uniquely apply prior knowledge and/or skills
to produce new and original thoughts, ideas, processes, etc. At this level, studentsare
involved in creating their own thoughts and ideas.

Bloom's Taxonomy

Produce new or original work
e Design, ble, truct, jecture, develop, formulate, author, investigate

Justify a stand or decision
eva l u ate appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas

b

differentiate, organize, relate, pare, contrast, distinguish, examii

a n a lyze experiment, question, test

Use information in new situations
solve, use, d interpret, operate,

schedule, sketch

apply

understand

Explain ideas or concepts
classify, describe, discuss, explain, identify, locate, recognize,
report, select, translate

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state

remember

Fig 4.1 Bloom’s Taxonomy
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c. List of action words related to critical thinking skills

Definitions | I. Remembering| II. Understanding III. Applying IV. Analyzing V. Evaluating | VI. Creating
Demonstrate Present and
understanding Solve problems | Examine and defend Compile
o of facts and tonew breakinformation| opinions by information
Exhibit memory | . : . . . .
of previously ideas by situations by into parts by making together in a
Bloom’s learned material | °T8aNIZiNg applymg 1den.t1fy1ng judgments dlfferen'tvyay
. . comparing, acquired motives or about bycombining
Definiti by recalling facts, . . . :
; translating, knowledge, causes. Make information, elementsina
on terms, basic . . ) s
interpreting, facts, inferences and validity of new pattern
concepts, and gy . ) . . . .
giving techniques and | find evidence to | ideas, or quality| or proposing
answers. - . -
descriptions, rules in a support of workbased alternative
and stating differentway. generalizations. | on a set of solutions.
main ideas. criteria.
° ﬁgree. - Adapt
Appralse e Build
° SS€ss e Change
e Award
e Choose
e Choose .
e Combine
* Compare e Compile
e Analyze e Conclude
o e Compose
e Choose e Assume e (Criteria
. . L e Construct
e Define e (Categorize e (riticize e Create
e Find Apbl e (lassify e Decide e Delete
e How e (lassify ° pli(i, e Compare e Deduct e Desion
e Label e Compare © Bui e Conclusion e Defend . Devflo
e List e Contrast ° ghoose e Contrast e Determine | _ Discusf
e Match e Demonstrate | onstruct e Discover e Disprove
. e Develop . . e Elaborate
e Name e Explain , e Dissect e Estimate e Estimate
e Omit e Extend ° E}fperlment e Distinguish | e Evaluate
with o ) e Formulate
e Recall e [llustrate . e Divide e Explain
Verb 1 ¢ e [dentify E . e Happen
erbs e Relate . in er e Interview . xamllne e Importance | _ Imagine
e Select ntel."pret e Makeuseof | ® Function e Influence  Improve
e Show e OQutline e Inference e Interpret
- Spell « Rel * Model - Inspect * [Invent
pe elate e Organize rllspec ° ]udge e Make up
e Tell e Rephrase e List e Justify o
e Plan . e Maximize
e What e Show e Motive e Mark e
] e Select ; . e Minimize
e When e Summarize e Solve e Relationships| ¢ Measure e Modif
e Where e Translate - e Simplify e Opinion . -y
) e Utilize ) e Original
e Which e Survey e Perceive .
. o e Originate
e Who e Takepartin | e Prioritize
e Plan
e Why e Testfor e Prove .
e Predict
e Theme e Rate
e Propose
e Recommen .
d e Solution
e Solve
e Ruleon . S
e Select uppose
e Test
e Support e Th
e Value eory
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4.5 Structure of a CO statement

Action: Represents a cognitive/ affective/ psychomotor activity the learner should
perform. Action is indicated by an action verb, occasionally two, representing the
concerned cognitive process (es).

Knowledge: Represents the specific knowledge from any one or more of the eight
knowledge Categories

Condition: Represents the process the learner is expected to follow or the
condition under which to perform the action (This is an optional element of CO)
Criteria: Represent the parameters that characterize the acceptability levels of
performing the action (This is an optional element of CO)

4.6 How to write course outcome statements

Write in the future tense — ‘by the end of this course, students will be able to...’
Don’t try to use outcomes to replace your syllabus - identify the most important
things you want the students to learn, and try keep the number of outcomes to
between 4 and 6.

Make sure that your outcomes are achievable and assessable — think about how
you might assess the outcomes as you write them and excise any which are vague,
unclear, or un-assessable. (Avoid verbs such as “understand,” “appreciate,”and
“value,” which are not observable or measurable.)

Try to use language that students will understand - try to avoid jargon and
abbreviations. It should be limited to one verb.

Include process as well as product — try not to make the outcome match the
product, rather use the outcome to show what process you expect students to
undertake.

Write at the appropriate cognitive level for the course

Have a balance of different types of outcomes.

Sample COs Course: Software Modeling and Design

After the completion of the course, students will be able to

CO312.1 | Choose between available technologies and devices for stated IoT challenge

CO312.2 | Design an application using UML Static modeling as fundamental

tool.

CO312.3 | Design an application using UML Dynamic modeling as fundamental tool.

CO312.4 | Evaluate appropriate modern tool for designing and modeling

CO312.5 | Apply design patterns to understand reusability in OO design.

CO312.6 | Apply appropriate modern testing tool for testing web-based/desktop)

application
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5.Mapping of CO with PO and PSO

5.1 Correlation of CO with PO, PEO

Framework

{, Program Outcomes

~ ~ "

/" Curriculum & A g o o N
/ \ [ Course Outcomes

f : I o
\_ Teaching, Learnln};f’ % E /

FIG 5.1 Correlation of CO with PO, PEO

5.2. Steps involved in CO-PO Mapping.

1. CO Formulation process: For each course, subject teacher formulate the course
outcome and assign appropriate blooms level. The CO statements are defined by
considering the course content covered in each module of a course. For every course there

may be 5 or 6 COs.

2. CO mapping with PO and PSO: All the courses together must cover all the POs (and
PSOs). For a course, map the COs to POs through the CO-PO matrix and to PSOs through
the CO-PSO matrix as shown below. The various correlation levels are:

% “1” — Slight (Low) Correlation
¥ 2% — Moderate (Medium) Correlation

% %3 — Substantial (High) Correlation

o % jndicates there is no correlation.

K/
*

K/
*
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3. A sample CO-PO Course Articulation matrix

Table 5.1 CO-PO matrix

COURSE
COURSE/ OUTCO |PO1| PO2 | PO3 | PO4| PO5 | PO6 |PO7|PO8| PO9 [PO10|PO11|P0O12|PSO1|PSO2| PS03
SUBJECT| MES

CLASS

co1 2 1 1 - 1 2 - - 1 1 - 1 - -
co2 3 2 2 - 1 1 - - 1 1 - 1 1 - -
Co3 2 2 2 - - 2 - - 2 2 - 2 1 - -
TE XYZ
o4 3 2 2 1 1 1 - - 1 2 - 2 1 - -
CO5 2 1 1 - - 1 - - 1 1 - 1 1 - -
Co6 2 2 2 - 1 1 - - - - - 1 1 - -
AVG 2.33| 1.67 | 1.67 |1.00( 1.00 | 1.33 | - - [1.20]140| - |150]|1.00| - -

e It is necessary to determine the level (mapping strength) at which a particular
PO/PSO is addressed by the course.

e Subject teacher can estimate the mapping strengths between specific COs and
POs/PSOs based on subjective perception, taking into account the expected
cognitive level, as well as the nature of the course content. Such estimated values
can be entered into the matrix.

4. Mapping of assessment with CO, PO and PSO
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The course teacher prepare list of test paper ,assignments .All questions are mapped with
appropriate Blooms level, CO, PO,PSO. The analysis of distribution of cognitive level is done.
The assessment purpose is to measure the stated course outcome of student; hence
assessment tool is selected properly and aligned with CO.

JSPM’s Jayawantrao Sawant Cellege of Engineering Hadapsar, Pune
Department of Mechanical Engineering
MID TERM TEST
[BE-MECH]. Sem-1 (AY: 2019-20)

(Sub: CAD/CAM AND AUTOMATION)
Date: 12/08/2019 [Duration: 2 hours]
Time: 8:30 to 10:30 am Maximum Marks: SO
h?'o‘ Description Marks =5 A:;'"m':;:' —z
1a) An object is to be rotated about point A (-10,-10) by 90° in counterclockwise direction a 1 12 1 3
Calculate concatenated (C1) transformation matrix. *
A triangle ABC having coordinate point A (10, 10), 8 (40, 10) and C (40, 30). Perform
following operation in sequence:
1b) 1)  Mirrored about line y=x and 8 1 1,2 1 ]
2} Rotate by 30° aboul point A.
Write concatenated transformation matrix and new coordinates of the rectangle
1¢) Explain in detail Orthographic Transformations and lsometric Transformations from the A 5 K 5 »
perspectives of Computer aided Design i
Glven two lines Ly and Ly, end point for Ly are P, (1, 2, 7) and P, (5, 6, 1) end points for L,
are Ps (7, 3, 4) and P4 (3, 9, 10).
2a) Determine: = % ¥ 4 5

1) Parametric equations of lines.

2) Unit vectorsin the directions of lines.

3) Arethetwo lines parallel/ perpendicular ?
Find the points on the Hermite Cubic Spline curve at the value ofu = 0, 0.2, 0.4, 0.6, 0.8
and 1 having the end points P, {1, 1) and P, (7, 4). The tangent vector for end P, (5, 6) 6
and P, (10, 7).

30 Draw neat sketch a constructive solid geometry (CSG) technique of modeling. State its 3 | » 43 i 1
< two main advantages. =

Find stresses in step bar due to forces 10KN and 5
KN. Modulus of elasticity: E; 200 GPa & E;~70 %
a) | Gpa, Area. A, = 150mm’ & A;=100 mm’ e a0 ; N 3 .
Fip o
3b) Explain lincar shape functions in FEM, 4 3 1 1 2
3¢ Derive Element Stiffness Matrix for 1-D by any method a 3 1.2 1 3
Blooms Level wise Marks Distribution Course Outcome wise Marks
Distribution
8%
20 16 16 18
=
Dievel 1 ERUE
@level 2
o

M Eervet 3 co1 coz o3

Course Outcomes

CO — Course Outcomes

PO - Program Outcomes

PSO — Program Specific Outcomes

BL — Bloom’s Taxonomy Levels

(1- Remembering, 2- Understanding, 3 — Applying, 4 — Analyzing, 5 — Evaluating, 6 - Creating)

Fig 5.2 Sample Question Paper
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6. Assessment Tools and Evaluation Process

6.1 Assessment methods

* Assessment methods are tools and techniques used to determine the extent to
which the stated learning outcomes are achieved. A variety of methods, qualitative
and quantitative, direct and indirect, should be used.

6.2 Assessment tools

Tools used for course assessment are Direct Assessment Tools and Indirect Assessment
Tools.

Examples of Direct Assessment Examples of Indirect Assessment
Methods: Methods:
* Comprehensive exams * Peer institutions comparison

* Performance assessment Job placement

*  Writing proficiency exams Employer surveys

e Field Achievement Tests Performance in institute

* GRE subject exams Student graduation/retention rates

* C(Certification exams, Exit interviews

* Internal tests * Focus group discussions

* Mini project * Alumni surveys Tracking of alumni
* Portfolio evaluation awards, achievements (national,
* Internship evaluations state, international, etc.)

* Grading with scoring rubrics* Curriculum/syllabus analysis
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6.3 Sample Assessment Methods used at department

1. Written surveys and questionnaires - Asking individuals to share their perceptions
about a particular area of interest—e.g., their own or others' skills/attitudes/behavior, or
program/course qualities and attributes.

2. Exit and other interviews - Asking individuals to share their perceptions about a
particular area, of interest—e.qg., their own skills/attitudes, skills and attitudes of others,or
program qualities— in a face-to-face dialog with an interviewer.

3. Commercial, norm-referenced, standardized examinations - Commercially developed
examinations, generally group administered, mostly multiple choices, "objective" tests,
usually purchased from a private vendor.

4. Locally developed assessments - Objective or subjective designed by local
staff/faculty.

5. Focus groups - Guided discussion of a group of people who share certain
characteristics related to the research or evaluation question, conducted by trained
moderator.

6. Portfolios (collections of work samples usually compiled over time and rated using
scoring rubrics).

7. Performance Appraisals - Systematic measurement of overt demonstration of acquired
skills, generally, through direct observation in a "real world" situation—e.g., while student
is working on internship or on project for client.

8. External Examiner - Using an expert in the field from outside your program — usually
from a similar program at another institution — to conduct, evaluate, or supplement the
assessment of students.

9. Oral examinations - Evaluation of student knowledge levels through a face-to-face
dialogue between the student and the examiner—usually faculty.

6.4 Setting Course Outcome Targets
There are several ways to set target level. Course coordinator can decide target
consultation with module coordinator. Following are few ways to set target.

a. To set the target level average mark criteria is used. Average marks of last three
exams can be taken into consideration and it should be kept as target average marks.

b. If average marks of last exams are not available then current average marks can also be
considered as target level.

c. Target level can be different for each assessment method (e.g. Internal assessment:
assignmentl, assignment2, class testl, class test2 etc. External assessment: End Semester
exam/university exam, Practical external exam)

d. Same target can be identified for all the COs of a course.
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6.5 Definition of Attainment
Attainment can be defined as what percentage of students has above set target marks
.There are many ways to set attainment level. Course coordinator can select the attainment
criterion for a given course. E.g.

* Attainment Level 3: 60% of students score more than 60% marks out of the
maximum relevant marks.

* Attainment Level 2: 50% of students score more than 60% marks out of the
maximum relevant marks.

* Attainment Level 1: 40% of students score more than 60% marks out of the
maximum relevant marks.

6.6 Continuous Evaluation

To ensure effective academic progress and to decide corrective actions, continuous
internal evaluation is essential. Internal assessment broadly includes theory/objective
exam and student activity

1. Theory exam includes test, assignments and MCQs. Each of the questions is
mapped with CO and Bloom’s level. The proper attention is given to ensure the
weightage for each CO

2. Performance assessment in lab, projects and students’ activities are done through
well-defined performance rubric.

3.
Sr Method Tools for |Type of | Assessment Cycle
no. Assessment assessment
1 Direct Internal class Tests internal Two class tests per semester
2 Direct Assignments/Tutorial [internal Assignments (as applicable)
3 Direct Practical evaluation internal Every practical batch per
practical per student
4 Direct Seminar/project internal Once per semester
evaluation
5 Direct University Exams External Once per semester
6 Indirect Course Exit Survey internal At the end of Semester

A. Continuous assessment in the laboratory

Performance based internal assessment of students is carried out on each assignment during the

regular Practical Session, lab reports are also written and evaluated onregular basis.

Continuous Assessment of Experiment:

¢ Mapping of each experiment with one or more CO'’s, POs and PSOs

¢ Elaboration of aim and scope of each Lab assignment.

¢ Building of performance parameter along with rubrics.

e Implementation / conduction of assignment along with write-ups and
accordingly grading of performance parameter for individual students.

e The assessed marks are included in CO attainment calculation for respective labin

respective theory subject
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Fig 6.1 describes the process adopted for internal evaluation and articulated as below :

J Process of

| Continuous Internal
Evaluation(CIE)
1 v
in semester Exam .
Students’ Activities
l l l l ) 4 l
[ . \ | | Project/Seminar | | Co-curricular and
Descrptive’ || | SRS ALERI0. McQ Lab Evaluation Evaluati Extra Curricular
i (Reviews) [ Activities
Y:
| Design of
Mapping with Pi- Assessment tools
CO-BL | and Mapping with
] F __ PI.CO-BL
Review Module
Committee
(Approved from PA( > ‘
,Awrt:rr‘e’?et;aoz = |Reflect in Academic |
evaluation calendar > Calendarand
2. Model Question , publish
_paper/ Rubrics
Analysis,
Attainment and
Evaluation
Publish Resuits
Improvements Feedback
St and
Faculty

Fig 6.1 Process for Internal Evaluation
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6.7 Sample of Assessment Tools used to assess course outcomeswith
target and weightage
Course Assessment | Set Target | Weight age Attainment levels
Outcome Tools
Test 60% 30% No of students actively target =y
Practical 60% Rubric =42
C202.1 Experiment score 30% Total No of students =N=47CO
C202.2 attainment = (y/N) *
100=42/47*100=89.36
C202.3 Assignment 60% 30% Then attainment levels are
C202.4 0<AL0<40
' 40<=AL1 <50
50<=AL2<60
C202.5 Course end 60% 10% 60<=AL3<=100
C202.6 survey

6.8 Targets and attainment levels

Assessment Tool type

Outcome attainment

Internal Assessment Tools

Target: 60% of max allotted marks.
Authority: Course Coordinator

External Assessment Tools

Target: University exam -60 % of max allotted Marks
Authority: Program Assessment Committee

Attainment levels

AL = % age no of students achieving target

e ALO=0-39%
e AL2=51-60%

AL1=40-50%
AL3=61-100%

6.9 Overall Process of Internal Assessment isas shown in
flowchart:
\
Design & Co
assessment tool by Review by Module
instructor for Co-ordinator
: ’
v A
* Evaluation
Schedule 3
Design of program evaluation scheme
B and target setting by PAC and <
approved by DAB
* Collection of
Assessment data l
v _c :
Attainment > Verification of attainment data, review
Analysis of target by PAC
y D
Action Plan of
Improvements S
Feedback of stake holders ;
ERL '*=='£-l f
Fig 6.2 Steps involved in Internal Assessment
Page 21
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7. CO Attainment Process

7.1 CO Assessment Plan (Direct-Internal Assessment):

For each course, assessment plan is prepared which includes mark distribution,

assessment tool for each course outcome.

Sample Assessment Plan

c3081 |1 |18 |18 15 60 93 | 23.25
c3082 |11 |16 |16 15 30 61 | 15.25
€3083 |1 |16 |16 15 30 61 | 15.25
€308.4 |1V [ 16 16 15 30 61 | 15.25
C3085 |V |16 16 15 30 61 | 15.25
C308.6 | VI | 18 18 15 30 |63 | 15.75
Total 50| 50 | 15| 15| 15| 15| 15| 15| 120 | 30 | 30 | 30 | 400 | 100

IT= Internal Test OT=ODbjective Test
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7.2 Overall process to measure CO attainment

Attainment of COs can be measured directly and indirectly

Direct attainment of COs can be determined from the performances of students
in all the relevant assessment.

Indirect attainment of COs can be determined from the course exit survey.

The exit survey form should permit receiving feedback from students on all the
COs.

Computation of indirect attainment of COs is based on the student refection. Hence,
the percentage weightage to indirect attainment kept at a low value, say 10%.

7.3 Stepwise CO attainment

7.3.1 Direct CO Attainment

Direct attainment of COs is determined from the performances of students inContinuous
Internal Evaluation (CIE) and University Exam(UE)

The proportional weightages Internal assessment contributes 30% anduniversity
assessment contributes 70%.

Direct attainment of a specific COs is determined from the performances of students
to all the assessment items related to that particular CO. Hence, everyassessment
item needs to be tagged with the relevant CO.

Also, we need data about performance of students in all assessment.

7.3.2 Direct CO attainment from CIE

Continuous Internal Evaluation (CIE) is conducted and evaluated by the
Department itself

Course teacher has access to question-wise marks in all assessment in CIE.
As all questions are tagged with relevant COs, the performances of students
withrespect to each CO can be recorded.
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The process of CO attainment is articulated in figure

CO/Course Assessm ent
Tools and Process

l

Externsl assessment

{Waightage 70%)

Internal Assessment
(W eightaga 30%)

TOOL
1) Gradad ... (60%) F) CES...(10%} u,.‘;'ff,‘f,’;",‘,’:;,,..,,,
2} Hon-Gradad ... {30%) Oraland Practical
[Perform ance Rubrics)
r \ b 4
Quastion Mappad with CO and 8L Data Collection and
Analyzis

Data Collection and Analysis

' 4
Target for Divect External Attainment by

Individual Student CO Score in Grade* ndhddual Student
C'O Seare = 0.6 (Amainmaont theongzh Dincet T ey
. } o3 (.«\(mu\ll.\eﬂnl t.hr‘nugi.l D"«,u New PPU Exam is>=50% ,Studants attainment i
Graded; O/ (Course End Swusevy arkad ssoye

individual Student g) Score In Perecntage
[CO Score in Percentage = (CO Score/ 3) x 100 Tect External Course Attainment for
Individual Course in Percentags
Course Attainmant, CA = (Y/N) x 100

y "
- Whera ‘N iz Totalnumber of studants
.Sct'l'argetsfor WMMutCO&m‘nmt appearad for the SPEU Exam
HfIndividualStudent's CO Score >=560% then CO iz
Attained by the student

CO Attalnment In Percentage 0%
CO Attainment in Parcantage = (NumberofStudents
Attaining tha CO /Total Humbarof students) x 100

QOuarall Course Attainment
h 4 Course Attainment, CA » 30% (Course
Calculation of Coursc Attalnmaent, CA 0% Attainment by Direct InternalAssessm ent) +
CA wAverage of allthe CO percentage 70% (Courseattainment by Direct External
AsSsEssmMeEnt)

attainm &ents

“Seore in lerers of grode rmcons Uhe score coleulated ower scale of 3!

Fig 7.1 CO Attainment Flowchart
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TableZ.1 : Attainment of CO by Direct-Internal Assessment Method

Course:- Design Of Machine Elements-II (DME-II) (C308) [Semester-1I1 AY 2018-19]

C308.1 Attainment

Overall Score Of The Student Over Scale Of'3’, (D) = 0.6 X (A) + 0.3 X (B) + 0.1 X (C) & % Score Of The Student,
(E) = (D)/3X 100

Direct Non-

Direct-Graded CES Attainment
Graded

(Assessed "

2 By Total Score Of §

Max Marks 18 | 15 | 33 | g % . | Performa ™ S

s o g M L e The Student o
o = S « | Dce = © 5 e
5 = = © | Rubrics) ) o 2

T B 0 o Z s v
= - = - 0 'y =S
o A s O O W g =] >
2 e =] [ (?J Ba Q - Z o o *
» = 5 2| Ee| 5|2 = ° =
tg|9E a8l sl 2 |BE| 2 | B = 5%
Name Of The MT | oT | SE|&3 selx5| 2|88 B |2 |8 %
Student Q1) | Q1 Eg §os |52|5E =2 |83 B |2 oo | wE
5 |8238 |=¢|%%5| & |8 2 |5, 58| 3E
= 5525854 E|S8| | g2 22| 22
2as&S eS| S8 & |<85] S |88 & | &F

(A) B) | (@ | (D) (E)

4 11 15 45% 136 | 1.60 | Na | 1.60 | 3.00 | 1.60 | 53.27 No
12 12 24 73% 218 | 220 | Na | 2.20 | 3.00 | 2.27 | 75.64 Yes
14 10 24 73% 218 | 220 | Na | 2.20 | 3.00 | 2.27 | 75.64 Yes
14 4 18 55% 1.64 | 240 | Na | 2.40 | 3.00 | 2.00 | 66.73 Yes
00 00 00 00% 0.00 | 1.00 | Na | 1.00 | 0.00 | 0.30 | 10.00 No
14 8 22 67% 2.00 | 220 | Na | 2.20 | 3.00 | 2.16 | 72.00 Yes

MT= Midterm test, OT= Online Test, AS= Assignment,

CES=Course end survey
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7.3.4 Attainment of all Cos

COURSE Percentage Attainment
OUTCOMES
C308.1 54.79
2
C308.2 49.32
1
C308.3 53.42
2
C308.4 57.53
2
C308.5 45.21
1
C308.6 50.68
2
51.83 1.67
Average

7.3.5 Direct CO attainment from University exam

e External exam is conducted and evaluated by the University, so Departments get

only total marks scored in exam.

e Departments have no access of individual CO performance. So average marks in
university exam is considered as common attainment for all Cos.

Course Attainment by Direct [External] Assessment Process

Percentage attainment of the course will be calculated as,

(Number of Students Securing = 50%)

% attainment =

* 100

(Total number of students appearing for exam)

IQAC-PRPCEM
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SEMV
€308 DME-II [302048] TE MECH SEM-II AY 2018-19 Student’s
% Marks
Roll No RETETE 01 Percentage |Cross the
Student
I E Th E Oral E Total Marks (Out| marks of the |Threshol
nsem Exam eory Exam ral Exam of 125) student a*
(YES/
Marks |Maximu| Marks |Maximum| Marks |Maximum| Marks [Maximum| NO)
Obtained{m Marks|Obtained| Marks |[Obtained| Marks |Obtained| Marks
3101 28 30 56 70 22 25 106 125 84.80 YES
3102 15 30 46 70 20 25 81 125 64.80 YES
3103 22 30 29 70 18 25 69 125 55.20 YES
3372 1 30 28 70 AA 25 29 125 23.20 NO
3373 10 30 21 70 AA 25 31 125 24.80 NO
3374 18 30 42 70 13 25 73 125 58.40 YES
3375 0 30 AA 70 AA 25 0 125 0.00 NO
3376 12 30 45 70 3 25 60 125 48.00 NO
Total number of YES Y=134
Total number of students N=172
% Attainment 77.90
= (134/172)*100

Total marks as scored by each student for each course is calculated. Then percentage
marks as scored by each student for a particular course is calculated and the students
securing more than 50%%* mark for that course (subject) are assumed to have attained
that course (YES). The number of “YES” i.e. the number of students attained the course
is counted and total number of students appearing for that exam is also counted and
based on these two values, percentage attainment for that particular course(subject)
is calculated. This percentage is treated as the attainment by direct-external
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assessment process. The same is depicted in table (80% is assumed as threshold value

of direct-external assessment for each course/subject)

YEAR | COURSE COURSE F:O S?PU Total Attainment

OUTCOMES | Attainment | Attainment | Attainment Level
(Internal) (External)

C308.1 54.79 77.90 66.345 3

TE | DMEIL 1 c308.2 49.32 77.90 63.61 3
C308.3 53.42 77.90 65.66 3
C308.4 57.53 77.90 67.715 3
C308.5 45.21 77.90 61.555 3
C308.6 50.68 77.90 64.29 3
AVERAGE 51.82 77.90 64.86 3

7.3.6 Direct Attainment Computation of CO

(Weighted summation of direct-internal and direct-external percentage for
calculating overall attainment percentage)

Once direct-internal and direct-external percentage attainment is known for all the
courses of a particular semester of a particular academic year, assigning 30%
weightage for direct-internal and 70% weightage for direct-external attainment
percentage a weighted sum is calculated as overall percentage attainment for a
particular course.

Overall direct attainment of a course/subject = 30% of Direct Internal Percentage Attainment
+ 70% of Direct External Percentage Attainment

Internal Externa
1
Weightage 20% Weightage 80% Total
Attainment
YEAR | COURS | COURS = Attainmen
E E Students (0.2*interna tlevel
NAME CODE | Actual % | Weigh scored Weight 1
of internal t morethan attainment)
co average +
Attainmen marks in (0.8*externa
t SPPU exam lattainment)
TE DME- XYZ 51.82 0.3 717.90 0.7 70.07 3
II
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7.3.7 Total CO Attainment:

Computation of Attainment of CO = 0.9 * Direct CO Attainment + 0.1 * Indirect CO
Attainment.

Direct CO Indirect Total CO
CcoO Attainment % CoO attainment
Attainment
(Obtained from

COl1 66.35 90.00 78.17
CO02 63.61 85.00 74.31
CO3 65.66 87.00 76.33
CO14 67.72 90.00 78.86
CO5 61.56 85.00 73.28
CO 6 64.29 89.00 76.65

If set target is not attained, then improvements must be planned to bridge the gap next time.
In case, target attained or exceeded, attainment target may be enhanced next time.

7.4 KAction Plans for Improving the CO Attainments
e Action plans need to be as specific as possible.

e Indicate if any additional resources (Physical resources, Learning resources) are
required to implement the improvement plans.

e Indicate if any changes in the Lesson Plan are required.
e Avoid vague statements like “Motivate the students”, “Work harder”.
e Ifpossible, have the action plans reviewed by peers.
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8. PO and PSO attainment

8.1 POs and PSOs:

A. POs and PSOs are/can be addressed through:

% Core courses

*%* Projects (Major and Mini)

*%* Seminars / Presentations

*%* Internships

%* Co-curricular and Extra-Curricular Activities

+* For any activity to be considered for computing the attainment of POs/PSOs,
all students of a program are required to participate in that activity.

¢ For activities to be included for computing attainment, the related student

performances should be measurable.

B. Strength of CO-PO/PSO Mapping
Attainment of a PO/PSO depends both on the attainment levels of associated COs
and the strengths to which it is mapped

8.2 List of PO, PSO assessment tools and processes
Broadly the data collection to measure the attainment of POs and PSOs is done through

direct and indirect methods. The list of assessment tools is as stated in table

a. PO Assessment tools based on learning domain
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Table 8.1 PO Assessment tools based on learning domain

Learning Domain POs Tool Data Collection theme
Knowledge POl i) Test/Assignment Each que;tion is mgppedr WithCO,. PO,BL
e & analysis of matrixobtained against set
ii) SGBAU Exam target
Problem SolvingSkill PO2,3,4,5 i)Assignment ii)Mini/Major A rubric is designed with
ProjectLab Assessment performance indicators & analysis of
iv) Co-Curricular rubric score obtained against set
activities target.
Supportive skill P0O9,10,11 i)Lab Assessments A rubric is designed
ii)Project with performance
iii) Co-curricular indicators & analysis of
activities rubricscore obtained
against set target
Attitude PO6,7,8,12 i) Lab Assessments A rubric is designed with
ii) Project performance indicators & analysis
of rubric score obtained against set
111) Co-curricular target
activities

8.3 Relevancy of Assessment tools detail:

Table 8.2 Relevancy of Assessment tools

Tool Frequency Type PO/PSO Data Collected
Test After Direct PO 1-3
completion of
(Internal) each unit PSO 1-3
Assignment After Direct PO 1-5
completion of
(Internal) each unit PSO 1-3
Lab After Direct PO 4-10 Actual CO
Assessment(Internal) completion of Attainment of each
each practical PSO 1-3 course based on
Project 4 reviews per Direct PO 1-12 Percentage of
students scoring
Assessment(Internal) semester PSO 1-3 the set targets.
Student Once based Direct PO 1-12
Activity(Internal) on course PSO 1-3
requirement
SGBAU At the end of Direct PO 1-5,9,10
Exam(External) each semester PSO 1-3
Exit Survey At the time of Indirect AllPO/PSO Indirect attainment
Graduation level of each PO/PSO
Employer feedback Once every Indirect All PO/PSO based on
year survey/feedback
analysis.
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8.3 Process for Attainment of PO and PSO

Individual CO attainment (Direct- Internal)for each
course

CO attainment = 60% Direct Graded + 30% Direct Non-
Graded = 10% Course End Survey

Direct Internal Course Attainment for each
individual course Course attainment =
Average of allthe CO attainments for that
particular course

T

OverallCourse attainmentfor each individual course
Course attainment = 30% Direct Internal = 70% Direct External

Calculation of Basket Value‘&ased on Overall Course
attainment for each individual course
If Course Attainment >=60% , Attainment Level =3
If60% > Course Attainment >=50% , Attainm ent
Level =2 If 50% > Course Attainment >=40%,
Attainmentlevel=1If Course Attainment < 40%,

Formation of UO-PO /PSO and Course-
PO /PSO M atrix as shown

Using Course-PO/P50 mapping m atrix
Attainment of each individual PO/PSO =
(Average mapping of PO/PS0 for that course x

Average of all individual PO /PSO attainments

Attainme n&

OverallPO/PSO Attainment =80% Direct PO/PSQ
Attainment
= 20% Indirect PO/PS0O attainment

Direct External Course
Attainment in Percentage
based on SPPU Result

analysis
70%
PO /PSO
attainments
Indirect calculated by
‘POYTPSU """ | Indirect Tooals such

Attainment

as Student Exit
Survey, Alumni
feedback, Employer
Feedback

Fig 8.1 Process For Attainment Of PO and PSO
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1.Mapping of CO with PO and PSO

COURSE
COURSE PO1 | PO2| PO3 |PO4| PO5 |PO6|POZ(PO8|PO9|(PO10|PO11{PO12|PSO1|PSO2|PSO3
CLAS OUTCO
S / MES
SUBJEC
T M M| Mm M MM MMM M| M| M| M| M| M
co 2 1 1 0 2]l ofof 1 1 0 2 1 0 0
1
co 3 2 2 0 1ol o] 1 1 0 1 1 0 0
2
TE XYZ co 2 2 2 ol o[2]o0oflo]| 2] 2 0 2 1 0 0
3
co 3 2 2 1 11 ofof1 2 0 2 1 0 0
4
co 2 1 1 of| o 1l o] o] 1 1 0 1 1 0 0
5
co 2 2 2 0 1lo]lo|o]| o 0 1 1 0 0
6
2. Average mapping calculation
COURSE/ pol1 | POz | Po3| Po4 | Pos | pos | PO | PO pog | PO1 | PO1| POL| PSO| PSO | PSO
CLASS SUBJECT 7| 8 0 1 2 1 2 3
M| M| M| M| M| M| MMM M| M|{[M| M| M| M
e Ave| 233 | 167(1.67( 1.00 [1.00| 133 - | - [1.20|1.40| - |1.50|1.00( - -
3. Total CO Attainment
CcoO Total CO attainment
COl 66.345
CcO2 63.61
CO3 65.66
CO4 67.715
CO5 61.555
CO6 64.29
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4. PO/PSO Attainment

Attainment of PO/PSO = (Average of attainments of relevant COs) x Scale Factor

Scale Factor = (Actual Mapping Strength / Maximum Possible Mapping Strength)

= Actual Mapping Strength / 3

PO COs 2:1;1;1’;:;9 zgz{il;ls;::ent
POl C01,C02,C03,C04,C05,C0O6 2.33 50.37
PO2 C01,C02,C03,C04,C05,C0O6 1.67 36.10
PO3 C01,C02,C03,C04,C05,C0O6 1.67 36.10
PO4 CO4 1.00 22.57
PO5 CO4,CO6 1.00 22.00
PO6 CO01,C02,C03,C04,C0O5,C06 1.33 28.75
PO9 CO01,C02,C03,C04,CO5 1.20 25.99
PO10 CO01,C02,C03,C04,CO5 1.40 30.32
PO12 C01,C02,C03,C04,C05,C06 1.50 32.43
PSO1 C01,C02,C03,C04,C0O5,C06 1.00 21.62

8.4 Total Attainment of a PO / PSO

Combine the Direct Attainment with the Indirect Attainment using suitable

weights. Typical values are 0.8 and 0.2.

Determine the Indirect Attainment based on all the relevant Surveys. (Graduate
Exit Survey, Alumni Survey, Employer Survey)
To calculate final PO and PSO attainment all courses attainment is recorded
and average of each PO attainment is calculated.
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Total Attainment =0.8 * Direct Attainment + 0.2 * Indirect Attainment

Sr. | Subject | Subject
POl | PO2 | PO3 PO8 | PO9 | PO10 | POll PO12 PSO1 | PSO2 | PSOS3
No. Code Name
1 Cl10l EM-I 1.00 1.00
11 Cll1l1 FPL-I 1.00 | 1.00 1.00
23 Cc211 AT 2.00 | 2.00 | 2.00 2.00 2.00 1.00 1.00
27 C302 HT 2.00 | 2.00 | 1.00 1.67 | 1.83 1.83 1.00 1.83 2.00
32 C307 NMO 3.00 | 3.00 | 3.00 1.40 2.00 3.00 2.00
33 C308 DME-II 2.00 | 1.83 | 1.50 1.00 1.60 1.00 1.00
Average Direct
1.66 | 1.62 1.57 1.19 1.62 1.06 1.40 1.51 1.59 1.64
Attainment
80% of Average Direct
. 1.33 | 1.29 | 1.25 0.95 1.30 0.85 1.12 1.21 1.27 1.31
Attainment
Indirect Attainment 2.39 | 2.25 | 2.33 2.65 2.57 2.44 2.11 2.20 2.25 2.08
20% of Indirect
. 0.48 | 0.45 | 0.47 0.53 | 0.55 0.51 0.49 0.42 0.44 0.45 0.42
Attainment
Ovarall attainment of
1.81 | 1.75 | 1.72 1.48 | 1.81 1.81 1.34 1.54 1.65 1.72 1.73
PO/PSO

8.5 Closing the Quality Loop at the Program Level

For each PO and PSO:

Attainment target is set by PAC, the attainment evaluation is performed byPAC
Total attainment value for each PO and PSO is computed and checked it againsttarget.
The areas of weaknesses are identified in the program based on the analysis of

evaluation of POs & PSOs attainment

levels.

Measures

identified and

implemented to improve POs & PSOs attainment levels for the next assessment

years.
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Definitions

Lectures The traditional class where the teacher speaks; students listen and take notes.
These days lectures can be very interactive, allowing students to ask questions,
providing time for students to discuss ideas with each other and so on. It is good practice
to alternate delivery of content with more active student participation every 20 minutes
or so.

Tutorials A smaller class (usually no more than 20 students) which provides an
opportunity for discussion and feedback. The tutor will normally ask questions to check
that students have understood the material and to encourage debate. Students may also
be required to use this time to work in groups on set tasks and then feedback to the whole
class.

Seminars Similar to a tutorial. A smaller class (usually no more than 20 students) built
around discussion and exploration of the module content. Sometimesstudents will be
asked to prepare a short paper or presentation.

o Laboratory Sessions in which students are guided to undertake practical experiments
o Practicals /workshops These are sessions in which students practice their practical /

skills

IT workshops These take place in a classroom with computers and are dedicated to
teaching students how to use the software they need. They may also be used to engage
students with electronic resources that help them learn more about their subject, such as
through simulations, online quizzes and so on.

Directed reading This is where students are set tasks and asked to read materialin
between classes, in their own time.

Self-directed learning This refers to time that students study either by themselves, in
pairs or in groups. They will usually be set a task, but they will need their own initiative
to give shape to the task, for example by selecting and assessingjournal articles, or by
profiling contemporary or topical issues in their field.

Problem-based learning A method of teaching whereby students are set a problem and
work in groups to research and solve it.
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- survey (such as graduate exit survey, Alumni survey, employer survey and parent feedback
= . The following questionnaire need your valued considerations. Please find time and send
/our response. This report will be kept confidential.

s lollowing cuicome-based education. The assessment of outcome has to be through

] p O

Name of the Alumni: Ajnma Aol Bhordé

Deagree: B.E./M.E. in B\Zc\vc al
Year of Graduation: 2019

PRNNo: £%p54

T\Gme of the Organization where you are working: -
Designation: et =
) | Program | Excell | Very .
:,h Graduate Attributes | Outcomes | ent | Good [ Sood NjisatistactoryHliPoor
— ) ®Pos) ! 5 [ 4 3 2 1
usefulness of Basic and POL [
eering science  cowrses  in o o /
understanding problems you solved so far
| inyourcareer. _
: Publication of research papers, findings, PO2
° | and prometion in the organization. PO4 Z | \/
S G PO3 |
,  Abiity to design and develop system PSO1, i
compornents and processes PSOZ | |
4 New tools learnt and used during job and PO8 ['
| its applications PSOZ
Abiiity to factor in sustainability, ethical, PO6
health, public safety, and environmental POT \/ \// \/
issues in the soluticns developed and or PO8 ' i
_ padficipated by you. psoz | |
¢ Level of comfort in working in groups - POS [
~_initially and at present ‘
Communication skills (level of acquisition PO10
7 during the program, usefulness in the job, o
; additional acquisitions during work etc, )
Extent  of project management, PO11 i
5 nvestigation of various problems of ‘PSO1 : \/
electrical and electronic circuits and/or
_ | power systems. |
Enhancement of qualifications, knowledge PO12 |
9 | gain and technical and manageérial skills PSOZ \/
| developed by you.
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SOEM-IQAC CELL-GRADUATE SURVEY FORMAT-VER-1

; P. R. Pote (Patil) Education & Welfare Trust's
Fedl Group of Institutions

College of Engineering & Management, Amravati
(Recognized by AICTE, New Delhi & Affiliated to SGBAU, Amravati)

|
| Department of Electrical Fngineering \

GRADUATE SURVEY FORM
(Indirect Assessment)

“RPCOEM is following outcome-based education, The assessment of outcome has to be through
urvey (such as graduate exit survey, Alumni survey, employer survey and parent feedback

1), The following questionnaire need your valued considerations. Please find time and send
ur response, This report will be kept confidential.

Name 5qqa~r __AsheK_ Keswan’ PRN Number §X|3 3 \

Mailing Address

Email: Sﬂﬂgtlﬁamﬁ_@%nlml .Car) | Year of Passing [20IR 2019 |

‘Sr, Questions Excellent gz:‘; Good | Satisfactory ll Poor \

Qi i 5 4 3 2 e |
Engineering knowledge: Where you able to [ ]

apply the knowledge of mathematics, science, / | ] \
engineering fundamentals, and an engineering |
shization to the solution of complex i

|

onblcm analys:s anere you comfortable
--IJc-w ying, formulating, reviewing research
iterature, and analyze complex engineering
_;-.';';y;.e.':'-.s reaching substantiated conclusions |
using first principles of mathematics, natural | \
sciences, and engineering sciences.
Design/development of solutions: Where you
able 10 design solutions for complex engineering
problems and design system components or
3  processes that meet the specified needs with ‘./
appropriate consideration for the public health
and safety, and the cultural, societal, and
_environmental considerations.
Conduc't investigations of complex problems:
Vas it easy to use research-based knowledge and
:eseaxch methods  including design of
experiments. analysis and interpretation of data,
and synthesis of the information to provide valid
_conclusions,
~ Modern tool ‘usage: Where you able to create,
select. and apply appropriate techniques,
5 | resources. and modern engineering and IT tools l/// .
meluding prediction and modeling to complex
_engineering activities with an understanding of the

I
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j | limitations. NG
: , The engineer and society: Did you apply
| reasoning informed by the contextual knowledge o

6 | to assess societal, health, safety, legal and cultural !
' ! issues, and the consequent responsibilities :
| relevant to the professional engineering practice. e EEP TS SR
. Environment  and  sustainability:  Did T .
| ', youunderstand the impact of the professional \/ ! i
- | engineering solutions in societal and |
1' | environmental contexts, and demonstrate the
1 knowledge of and need for sustainable ,. '
‘- . development. :
| Ethics: Where youapply ethical principles and I
= 8 | commit to professional ethics and responsibilities . \_/
| and norms of the engineering practice
| Individual and teamwork: Did youfunction
| 9 | effectively as an incividual, and as a member or B
r
|
|

- .

| leader in diverse teams, and in multidisciplinary
__settings

!

r

}

— #
Communication: Did  you communicate f
effectively on complex engineering activities with 1
I

!

[

the engineering community and with society at

10 | large, such as, baing able to comprehend and

write effective reports and design documentation,

make effective presentations, and give and
| receive clear instruciions

"' - Project managemoen: and finance: Did you [

. demonstrate knowledge and understanding of the
1 | engineering and management principles and \/ /
. apply these to one's own work, as a member and
leader in a team, to manage projects and in
, multidisciplinary environments.
- Life-long learning: How far you recognize the *
' need for and have the preparation and ability to I /
ol engage i independent and life-long learning in
the broadest context of technological change. .
Did you apply fundamental knowledge to identify, T ——

———— el

p| formulate, design and investigate various / |
. problems of electrical and electronic circuits and i I
power systems. _ o .
Where you apply software tools for design,

i1 simulation and analysis of electrical systems, skill
) 14 | based technical traininy and to engage in life- long
learning and tc successfully adapt in multi-
disciplinary

4 me
4 Where you Solve ethically and professionally
" | ;g |various Electrical Engineering problems in e i‘/l
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Attainment Procedure of Pos and Cos with Sample data

Marks allocation of university: The division of marks given by the university, and weightagesin arriving at at
the attainment of cos are as given below.

Sr.No. | Types of | Internal | External | Total Net Co atanment level as per
course Marks Marks Marks weighttage

1 Theory 20 80 100 0.2* CIA level +0.8 *SEE Level

2 Laboratory 25 25 50 0.5* CIA level +0.5*SEE Level

3 Seminar 50 - CIA Level

4 Project 75 75 150 0.5* CIA level +0.5 *SEE Level

Direct assessment tools and indirect assessment tools tomeasure attainment of the COs.

7

> Direct attainment displays the student’s knowledge and skills from their performance.
It can be determined from the performance of the students in all the relevant assessment
instruments — like internal assessments, unit test, assignments, quiz and final university
examination. These methods provide a sampling of what sudents know and/or can do and

provide strong evidence of student learning.

R/

% Indirect methods such as surveys and interviews ask the stakeholders to reflect on student’s
learning. They assess opinions or thoughts about the graduate’s knowledge or skills.

R/

% Indirect measures can provide information about graduate’s perception of students learning

and how different stakeholders has valued this learning.

Table shows type of assessment with Courseassessment, evaluation method, process and

frequency of assessment

Type of Assessment tool
assessment Process Frequency

Department will conduct two internal | Twice a semester
tests and assignment, scheduled in
accordance with the university and

college calendar of events.




Direct

assessment

Theory Internal
Assessment (1A)
tests and

assignment

The faculties will prepare the Question
papers and assignment for the respective
subject and will be submitted to UT
coordinator well in advance.

Once in semester

The faculties will follow scheme and
solutions for each test and assignment to
evaluate the performance of students as
per the assessment rubrics. The Internal
assessment marks are based on average
of two tests and one assignment
conducted.

Laboratory

Assessment

Laboratory in-charge faculties will
follow the rubrics, which is set by the
department for evaluation of laboratory

experiments/programs.

There shall be maximum of 25 Marks IA

in each practical.

Continuous

practical wise
assessment and
internal exam once

in semester

Seminars

The Department selects a senior faculty

member as a Seminar coordinator.

Seminar Coordinator hasto sit with other
faculty to assess the Technical seminar

presentations by students.

He/She would ensure that the students
choose advanced concepts in eectrical

engineering field.

One seminar presentation per student in
the VII1 semester would be conducted as
per the schedule mentioned prior in Time
Table.

Seminar coordinators follow rubrics,
which is set by the department for

evaluation of seminar.

Project batches are formed as per the

instruction given by project coordinators.

Synopsis will be submitted to the project

coordinators for scrutinizing.

Once in semester




Project

Project Batches are adlotted to the
based on the
specialization and competency skills of

internal  guides

the faculties.

Each internal guide will continuously
monitor their students on a weekly basis
to observe the progress of the work.

The project guide along with project
coordinator conduct 2 project reviews as
per the rubrics, which is set by the
Department and the submit the Internal
Assessment marks to the Head Of
Department.

Once in semester

Term end exam

At end of each semester, term end
examination is conducted by university
for all theory and laboratory courses. The
questions for this examination covers
entire syllabus of the courses. The
questions are mapped with the COs.
COs

percentage of students getting target

Attainment  of depends on

Once in semester

Indirect

assessment

marks.
Alumni Alumni feedback is obtained every year
Feedback during alumni meetings and also during
visit of alumni to college for placement
activities, guest lectures and other | Oncein Year
occasions.
Employer Survey | Feedback forms are circulated among the
employers for our departmental students
to understand their views regarding POs. | Oncein Y ear
Course Exit On completion of every semester, a
Survey feedback is obtained from the students | Oncein Y ear

for the courses which they have learnt.
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SOEM-IQAC CELL-GRADUATE SURVEY FORMAT-VER-1

; P. R. Pote (Patil) Education & Welfare Trust's
Fedl Group of Institutions

College of Engineering & Management, Amravati
(Recognized by AICTE, New Delhi & Affiliated to SGBAU, Amravati)

|
| Department of Electrical Fngineering \

GRADUATE SURVEY FORM
(Indirect Assessment)

“RPCOEM is following outcome-based education, The assessment of outcome has to be through
urvey (such as graduate exit survey, Alumni survey, employer survey and parent feedback

1), The following questionnaire need your valued considerations. Please find time and send
ur response, This report will be kept confidential.

Name 5qqa~r __AsheK_ Keswan’ PRN Number §X|3 3 \

Mailing Address

Email: Sﬂﬂgtlﬁamﬁ_@%nlml .Car) | Year of Passing [20IR 2019 |

‘Sr, Questions Excellent gz:‘; Good | Satisfactory ll Poor \

Qi i 5 4 3 2 e |
Engineering knowledge: Where you able to [ ]

apply the knowledge of mathematics, science, / | ] \
engineering fundamentals, and an engineering |
shization to the solution of complex i

|

onblcm analys:s anere you comfortable
--IJc-w ying, formulating, reviewing research
iterature, and analyze complex engineering
_;-.';';y;.e.':'-.s reaching substantiated conclusions |
using first principles of mathematics, natural | \
sciences, and engineering sciences.
Design/development of solutions: Where you
able 10 design solutions for complex engineering
problems and design system components or
3  processes that meet the specified needs with ‘./
appropriate consideration for the public health
and safety, and the cultural, societal, and
_environmental considerations.
Conduc't investigations of complex problems:
Vas it easy to use research-based knowledge and
:eseaxch methods  including design of
experiments. analysis and interpretation of data,
and synthesis of the information to provide valid
_conclusions,
~ Modern tool ‘usage: Where you able to create,
select. and apply appropriate techniques,
5 | resources. and modern engineering and IT tools l/// .
meluding prediction and modeling to complex
_engineering activities with an understanding of the

I
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j | limitations. NG
: , The engineer and society: Did you apply
| reasoning informed by the contextual knowledge o

6 | to assess societal, health, safety, legal and cultural !
' ! issues, and the consequent responsibilities :
| relevant to the professional engineering practice. e EEP TS SR
. Environment  and  sustainability:  Did T .
| ', youunderstand the impact of the professional \/ ! i
- | engineering solutions in societal and |
1' | environmental contexts, and demonstrate the
1 knowledge of and need for sustainable ,. '
‘- . development. :
| Ethics: Where youapply ethical principles and I
= 8 | commit to professional ethics and responsibilities . \_/
| and norms of the engineering practice
| Individual and teamwork: Did youfunction
| 9 | effectively as an incividual, and as a member or B
r
|
|

- .

| leader in diverse teams, and in multidisciplinary
__settings

!

r

}

— #
Communication: Did  you communicate f
effectively on complex engineering activities with 1
I

!

[

the engineering community and with society at

10 | large, such as, baing able to comprehend and

write effective reports and design documentation,

make effective presentations, and give and
| receive clear instruciions

"' - Project managemoen: and finance: Did you [

. demonstrate knowledge and understanding of the
1 | engineering and management principles and \/ /
. apply these to one's own work, as a member and
leader in a team, to manage projects and in
, multidisciplinary environments.
- Life-long learning: How far you recognize the *
' need for and have the preparation and ability to I /
ol engage i independent and life-long learning in
the broadest context of technological change. .
Did you apply fundamental knowledge to identify, T ——

———— el

p| formulate, design and investigate various / |
. problems of electrical and electronic circuits and i I
power systems. _ o .
Where you apply software tools for design,

i1 simulation and analysis of electrical systems, skill
) 14 | based technical traininy and to engage in life- long
learning and tc successfully adapt in multi-
disciplinary

4 me
4 Where you Solve ethically and professionally
" | ;g |various Electrical Engineering problems in e i‘/l
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ALUMNI SURVEY FORMAT
(Indirect Assessment)

- survey (such as graduate exit survey, Alumni survey, employer survey and parent feedback
= . The following questionnaire need your valued considerations. Please find time and send
/our response. This report will be kept confidential.

s lollowing cuicome-based education. The assessment of outcome has to be through

] p O

Name of the Alumni: Ajnma Aol Bhordé

Deagree: B.E./M.E. in B\Zc\vc al
Year of Graduation: 2019

PRNNo: £%p54

T\Gme of the Organization where you are working: -
Designation: et =
) | Program | Excell | Very .
:,h Graduate Attributes | Outcomes | ent | Good [ Sood NjisatistactoryHliPoor
— ) ®Pos) ! 5 [ 4 3 2 1
usefulness of Basic and POL [
eering science  cowrses  in o o /
understanding problems you solved so far
| inyourcareer. _
: Publication of research papers, findings, PO2
° | and prometion in the organization. PO4 Z | \/
S G PO3 |
,  Abiity to design and develop system PSO1, i
compornents and processes PSOZ | |
4 New tools learnt and used during job and PO8 ['
| its applications PSOZ
Abiiity to factor in sustainability, ethical, PO6
health, public safety, and environmental POT \/ \// \/
issues in the soluticns developed and or PO8 ' i
_ padficipated by you. psoz | |
¢ Level of comfort in working in groups - POS [
~_initially and at present ‘
Communication skills (level of acquisition PO10
7 during the program, usefulness in the job, o
; additional acquisitions during work etc, )
Extent  of project management, PO11 i
5 nvestigation of various problems of ‘PSO1 : \/
electrical and electronic circuits and/or
_ | power systems. |
Enhancement of qualifications, knowledge PO12 |
9 | gain and technical and manageérial skills PSOZ \/
| developed by you.
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Sample Rubrics Developed:

P. R. Pote (Patil) College of Engineering & Management, Amravati

Department of Electrical Engineering

Name of the Program: B. E. (Electrical &
Electronics) Engineering

Academic Year:

Class: VII Sem-Section-A Section: A

Course/Subject: SwitchGear & Protection Lab Course Code:

Course Owner: Dr. S. B. Warkad Designation: Professor
SN List of Experiment

—

To study different equipment used in electrical power system/switchgear
and protection laboratory

To study the Arc extinguish phenomenon using MATLAB tool.

To plot the characteristics of Fuses and Miniature Circuit Breaker

To Study Transformer Differential Protection using Numerical Relay

To plot the characteristics of Electromagnetic IDMT Relay.

To plot the characteristics of Directional Over Current Relay.

To study the operation of Numerical Overvoltage and Undervoltage Relay.

To study the operation of Numerical Overcurrent Relay.

O©0N®|01 (> |W|DND

To study the earth fault and phase protection in power system.

—
o

To simulate Protection of Three phase line against different types of faults
using MATLAB

Lab Course Outcomes
After Successful completion of Laboratory course, the students will able to

SN

Outcomes

1

understand and list various equipment used in electrical power
system/switchgear and protection laboratory.

2

explain and demonstrate Arc extinguish phenomenon using MATLAB tool.

explain or illustrate the characteristics of Fuses and Miniature Circuit
Breaker used for protection.

understand and demonstrate working of Transformer Differential
Protection, Overvoltage, Undervoltage, Overcurrent, earth fault and phase
protections using Numerical Relays.

explain or illustrate the characteristics of IDMT, and directional
overcurrentelectromagnetic Relays.

simulate Protection of Three phase line against different types of faults
using modern tools i.e. MATLAB




Assessment Strategy: Rubrics for continuous evaluation in lab session

Allocated . .
Parameters Marks High Medium Low
Student answered Student answered Student did not
only few prelab
all the prelab . answer any prelab
. questions and .
questions and artial Know question and not
Prelab test Objective of the partiat aware about objective
2 . objective of the .
experiment. . of the experiment
experiment.
2 1 0
Student performed | Student performed Student performed or
or executed | or executed .
. . executed experiment,
experiment, experiment, .
. . obtained results, and
obtained results, | obtained results, .
In-Lab drawn conclusion
5 and drawn | and drawn
performance . . . below the
conclusion fully as | conclusion partially .
. . expectation.
per expectation. as per expectation.
5 4-3 2-1
Student answered :Lusi:erl'te d tiaert?élsz Student did not
the Post lab Viva . answer the Post lab
. lab Viva  voce . .
voce questions and sestions and Viva voce questions
Post lab test fully confirms the ques . and not confirms the
3 . partially confirms .
understanding  of . understanding of the
. the understanding .
the experiments. . experiments.
of the experiments.
3 2-1 0
Records submitted | Records submitted Records submitted by
by the Student | by the Student
. the Student found
found highly | found moderately |, . . .
Lab Record . . highly dissatisfactory
5 satisfactory after | satisfactory after .
. . after evaluation.
evaluation. evaluation.
5 4-3 2-1
Total Marks 15 Marks (Continuous Assessment)
Assessment Strategy:Rubrics usefor Internal Examination
Parameters Allocated High Medium Low
Marks
Students able to | Student partially able | Student not able to
conduct the given | to conduct the given | conduct given
Performance 5 experiment with | experiment with | experiment with
desired output. desired output. desired output.
5-4 3-1 0
Student answered Student . answered Student did not
. theQuestions
. theQuestions answer the
Viva Voce 5 . . moderately .
satisfactorily. . : Questions.
satisfactorily.
5-4 3-1 0
Total marks 10 Marks (Internal Examination)
Grand Total Marks Continues Assessment (15)+Internal Examination (10) =25 Marks




Mapping Relation Between Rubrics and Course Outcomes for Overall Assessment

SN Rubrics Parameters Course Outcome

A): Continuous evaluation in lab session

1 | Prelab test COl, C0O2, CO3, CO4, CO5, CO6
2 In-Lab performance CO02, C03, C0O4, CO5, CO6

3 | Post lab test COl, C0O2, CO3, CO4, CO5, CO6
4 | Lab Record COl, C0O2, CO3, CO4, CO5, CO6

B): Internal Examination

1 Performance CO2, C03, C0O4, CO5, COs6
2 Viva Voce CO1,CO02,C03, CO4, CO8B, CO6

Take sum of average of each CO for attending respective

PO

Set Target attainment:
e High: 70% students scoring = 60% average marks

in Internal Lab Assessment
Total Mapping

e Medium: 60% students scoring = 60% average

marks in Internal Lab Assessment

e Low: 50% students scoring = 60% average marks

in Internal Lab Assessment
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Seminar Assessment Rubrics

RUBRICS Max Marks:50
Topic selection 10
Presentation 10
Communication skill 10
Report Writing 10
Question & Answer 10
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Project Assessment Rubrics

Review # Agenda Assessment Review Over all
Assessment Weightage
Weightage
Review 1 Project Rubric R1 50
Defining
Seminar Format
Review 2 Project Review | Rubric R2 50 (R1+R2+R3)/2
Seminar
Review 3 Project Rubric R3 50
Presubmission
Seminar
External Evaluation (100) 15
Total 150

Rubric 1 (R1): Phase -1 Evaluation (25 Marks)

Parameters Low (0-35%) Medium High (66% — Max
(36% - 65%) 100%) Marks
Knowledge and | Less Need more | Overall good 30
information Knowledge and | knowledge knowledge with
about proposed | information about topic with | proper survey.

work including | about proposed | need of more

literature work including | paper to
survey inadequate review.
literature
survey
Presentation Poor Average Good 10
Presentation Presentation presentation
Project report & | Unorganized Unorganized Well organized 10
Contents project report | project report | Project report &

and short with | and all contents | all contents

contents




Rubric 2 (R2): Phase -2 Evaluation (25 Marks)

Parameters Low (0-35%) Medium High (66% - Max
(36% - 65%) 100%) Marks
Progress of Less than 40% | Less than | 60% of work 30
proposed of work done 60%of work done
project work
since last
seminar
Presentation Poor Average Good 10
Presentation Presentation presentation
Project report & | Unorganized Unorganized Well organized 10
Contents project report | project report | Project report &
and short with | and all contents | all contents
contents
Rubric 3 (R3): Phase -3 Evaluation (25 Marks)
Parameters Low Medium High Max
(0-35%) (836% - 65%) (66% 100%) | Marks
Completion(Final Less than 60% | Less than 100% | 100 work
results/observations/publi | work work and | completed 30
cations if any) of proposed incomplete with  project
project work report report
Presentation Poor Average Good 10
Presentation Presentation presentation
Project report & Contents Unorganized Unorganized Well
project report | project report | organized 10
and short with | and all | Project report
contents contents & all contents
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Direct attainment by CIA sample calculation
Power Electronics (6EP03) 6" — Semester
Table-I Unit Test-1 internal exam attainment
Target Target Target Target
CO1 | Level co1 Level CO2 | Level CO2 | Level
la | 1b Q1 [>=60%| 2a |2b Q.2 |>=60%| 3a |(3b Q3 |>=60% |4a |4b | Q.4 |>=60%
Roll number |(7M)| (8M) | (15M) [Marks |(7M) |(8M) |(15 M) |Marks | (7M) |(8M) [(15 M) [Marks |(7M) |(8M) |(15M) [Marks
A301 7 7 14|y 71 6 13|Y
A302 7 7 14[Y 6| 4 10|Y
A303 5 7|N 12]Y
A304 13]Y 12]Y
A305 8 14{Y 4 8 12]Y
A306 10|y 2l 6 8(N
A307 7 141Y 7 141Y
A308 6 7 13[Y 7|N
A309 14\Y 14|Y
A310 7IN 6 13|y
Target achived Y 26 21 Y 24 21
Target not achived N 4 4
Not appeard NA NA 0 NA NA
CO1 Attainment 0.89| CO1 Attainment 0.87| CO2Attainment | 0.85| CO2Attainment | 0.84
Avg Attaintment CO1|(0.89+0.87)/2=0.88 Avg Attaintment CO2 (0.85+0.84)/2=0.845
Attainment Level 3 Attainment Level 3
Attainment level Value Target

1 50% students scoring>=60% marks out of relevant maximum marks
2 60% students scoring>=60% marks out of relevant maximum marks
3 70% students scoring>=60% marks out of relevant maximum marks

Similarly, for unit test-11 and assignment co atainment level are obtained is obtained




Direct attainment by SEE sample calculation

Power electronics(6EP03) Sixth Semester
Table-Il Semester End exam attainment

Univer | Target
S.N. ENROLLMENT NO. UNIVER;:)TY ROLL NAME OF STUDENT sity Level
' Marks | >=30%
1 16644506 168179130199 |ABHIJEET DHONDIBA BHANGE 40 Y
2 16669237 168179130199 |ADITYA SUNIL SARODE 44 Y
3 16644508 168179130199 [AJINKYA ANIL BHARDE 6 N
4 16644510 168179130199 |AKSHAY BALKRUSHANA DHOKE 27 Y
5 16644511 168179130199 |[AMOL RAMESHRAO IRAPACHI 22 N
6 16644514 168179130199 |BHAVESH RAJENDRARAO BELSARE 19 N
7 16644516 168179130199 [BHUSHAN GANESH KHUPSE 51 Y
8 16644517 168179130199 |CHAITANYA VINOD TADE 25 Y
9 16644447 168179130199 |Ku.CHANCHAL ATMARAM PATIL 33 Y
10 16644526 168179130199 |KAUSTUBH MANOJ WANKHADE 29 Y
11 16644456 168179130199 |Ku.KETKI PRAFULRAO BHUYAR 24 Y
12 16644446 168179130199 Ku.CHAITALI SUNIL LIPNE 12 N
13 16644457 168179130199 |Ku.KIRTI RAVINDRA KALSKAR 24 Y
14 16644458 168179130199 |Ku.LAXMI MANOJ DHOTE 35 Y
15 16644461 168179130199 |KuMEENA GAJANAN DHOTE 54 Y
Target Achived Y 35
Target not Achived N 18
Not Appeared NA 0
COs Attainment 0.66
Attainment Level
. Attainment Level
Sr.No. |Attainment Level Target
Values

1 40% students scoring>=30% marks out of relevant

Low 1 maximum marks
5 50% students scoring>=30% marks out of relevant

Medium 2 maximum marks
3 60% students scoring>=30% marks out of relevant

High 3 maximum marks




Table-111 Overall direct attainment of power electronics(6EPO3)
Internal/External/Overall atkainment

INTERMAL ASSESSMENTS {COLLEGE EXAMS) Cverall

Attainment Percentage of Cos Attainment Level of Cos intermal
Course [COLHCO2 |C03 [CO41005 |CO6| COTC02 | 003|004 |CO5 | 006 | attalnment
GERD3 &9 85| B3] 69 90| @0 3 3 2 P 3 ) 2.a7

Overall attainment
Theory | 0.2*Cwerallinternal | 0.8%Cverall External Querall | Target
Coirse attainment attalnment attainment
GEPO3 0.53 24 293 2.4

Indirect Attainment Process

For indirect attainment graduate exit survey, alumni survey and employer survey are carried

out once in a year for different attributes to be addressed by survey and depending on

attributes weightages are decided

?‘::j:“"m poi | PO2| PO3 [PO4| POS |PoS | POT | PO | Poo | oto| Po11 |PO12 | BS01 | P502 | PSO3
Graduates Exit

Survay a0% | 50| 409 |40% | St a0 | some | 305 | 409 | 30% | 505 | 30% | s0% | so% | s0%
Alumni

Survey 0% | 30%| 30% |30% | 20% 305 | 30% | 30% | 20% | 20% | 205 | 30% | 30% | 30% | 0%
Employer

Survey 30% | 20%| 30% |30% | 20% [30% | 20% | 20% | 20% | ao%| 208 | aoss | 20% | 20% | 20%

Assuming 80% weightage to University examination and 20% weightage to Internal assessment,
the attainment calculations will be (80% of University level) + (20% of Internal level)

In overall attainment 80% weightage is given to direct assessment and 20% toindirect assessment.

Sample calculation for Network analysis (3EP02)

Cell number 3EP02-PO1: PO attainment value =

mapping Table x Overall CO attainment value for course (3EP02)/3 =(3x2.9)/3

(Corresponding cell value from CO-POs

H.O.D. (BElect. Dapt.)
TR Pote {Padl) College
Amravati.



Sample Overall CO-PO attainment of an Academic Year (2017-21)

Department of Electrical Engineering

Program Outcome attainment levels for all POs

Course PO correlation Matrix

Course POl | Po2 | PO3 | Po4 | PO5 | PO6 | PO7 | PO8 | PO9 | POI10 | PO11 | POI12
Semester-1

1A 1(M1) 23 | 28 [20] 20| 20 [00] 00 00| 00| 00 ] 00 | 00
1A 2(Phy) 25 | 25 [ 00 ] 13 20 [00] 20 00| 20 | 20 | 1.0 | 15
1A 3(EM) 25 | 25 [ 20 [ 20 00 [00] 00 00| 00| 00 ] 00 | 00
1A 4(ED) 23 | 25 |25 | 25| 20 [20] 00 |00 ] 00| 20 | 00 | 1.0
1A 5(WS01) 21 | 25 [20] 20 20 [20] 00 00| 00 | 07 | 0.0 | 01
1 A 6(PhyLab) 25 | 20 [20[ 20| 20 [00] 20| 25| 20 | 25 | 25 | 25
1A 7(EM Lab) 30 | 23 [ 21 ]00 ] 20 [00] 00| 00| 00| 20 | 00 | 25
1 A 8(EDLab) 21 | 20 [20]20] 00 [00] 00 |00] 00| 00 ][00 | 00
1B 1(M2) 25 | 20 [ 20 [ 20| 20 [00] 00|00 00| 00 ] 00 | 00
1 B 2(Chem) 30 | 20 | 23] 20| 27 [00] 00 |00 ] 00| 00 | 20 | 00
1B 3(CP) 23 | 20 [22]00] 00 [20] 00 |00] 00| 00 ] 00 | 23
1B 4(EE) 22 | 21 [ 15[ 22 ] 00 [00]00][00] 00 [ 00 [ 00 | 00
1B 5(W.S02) 20 | 20 [ 20 [ 20| 00 [00 ] 00|20 00 [ 00 | 00 | 20
I1B6(ChemlLab) | 30 | 20 |00 [ 20| 00 [ 20|00 ][00 00 ] 00 | 00 | 20
1B 7(CP Lab) 20 | 20 [ 20 [30] 80 [00 [ 28 [ 00| 00 [ 00 [ 00 | 30
1 B 8(EE Lab) 30 | 20 [ 283 [ 20| 27 [00 ] 00|00 00 | 00| 20 | 00
3EPO1(M III) 20 | 23 [ 10] 15[ 00 [00] 00 |00 ] 00 | 00 | 00 | 00
3EPO2(NA) 29 | 20 [ 20 [ 00| 80 [00 ] 00][20] 00 [ 00 [ 00 | 00
3EPO3(ERG) 23 | 23 [ 23 [ 20| 00 [00 |35 ] 00| 00 | 00 ] 00 | 20
3EP04(EDC) 21 | 20 [27 [ 17 ] 00 [00 ] 0000 00 [ 00 [ 00 | 00
3EPO5(EMI) 21 | 25 [258 25| o0 o | oo 0 0 0 0
3EPO6(NA Lab) 20 | 20 [ 30 [ 00| 30 [00] 28] 0 0 0 0 | 30
3EPO7(EDCLab) | 2.1 | 10 [ 27 |19 ] 00 |00 | 00 [ 00] 00 | 00 | 00 [ 0.0
3EPO8(EMI Lab) 2 2 2 | 3 3 o | oo 0 0 0 0
4EP01(EMO1) 283 | 25 | 2 | 2 2 o | o] o 0 1.6 | © 2
4EPO2(ET) 20 | 19 [ 00 [ 00| 80 [00 ] 0000 00 [ 00 [ 00 | 10
4EPO3(ADC) 1.5 | 1.8 |22 [ 1.0 00 |00 ][00 ][00/ 00 ] 00| 00 | 00
4EP04(M IV) 14 | 25 |22 (00| 0.0 [ 000000/ 00| 00| 00| 00
4EP05(NMCP) 30 | 20 [20 |20 30 [00 00 |00][ 00 | 00 | 20 | 0.0
4EPO6(EM1 Lab) 2 2 2 | 315 2] 0] 0] 19] 3 19 | 2
4EPOT(ADCLab) | 30 | 20 |23 | 20| 17 |00 | 00| 00] 00 | 00 | 20 | 0.0
?EPOS(NMCPLab 30 | 20 |28 |20 | 17 [ 00| 00|00 00 | 00 | 20 | 0.0
5EP01(CS01) 25 | 25 [ 20|23 0.0 [00]00]00] 00/ 00 ] 00] 00
5EP02(MPMC) 19 [ 20 [ 20 [ 25| 1.9 | 000000 ]| 19 | 24 [ 2.4 | 01
5EPO3(EM02) 30 [ 20 [ 20|20 0.0 [00]00]00][ 00 00| 00| 00
BEP04(SS) 30 [ 20 [ 30|00 2.0 [00]00]00] 00/ 00 ] 00 ] 0.0
SFEPPO5(EQ) 23 [ 2.0 [ 2400 0.0 [00]00]00] 00/ 00 ] 00 ] 00
5EP06(Com.S) 00 | 00 [00 [ 00| 00 [27]27 ][00 27 [ 00 | 25 | 2.0
BEPO7(CSOlLab) | 2.0 | 22 [ 2.0 | 20| 20 |00 ] 00 [00] 20 | 00 | 00 [ 0.0
5EP08(MP Lab) 233 | 233 [25 [ 25| o0 0o | oo 2 2 2 | 00
5EPO9(EMO2Lab) | 2.8 1 0| o 0 2 [ 0o | o 2 [ 28] 0 2
5EP010(Com 2.3
Lab) ( 0 0 0| o 0 S| 1|0 | 15] 0o | 18 |166
6EPO1(EP01) 26 | 22 |18 [ 20| 10 [ 00 ] 00 ][00 ] 00 [ 00 [ 00 | 00
6EP02(OT) 3.0 | 2.0 [2.0/2.0] 30 |00[00]/00] 20 | 00 | 20 | 0.0
6EPO3(PE) 2.3 20 |22 |00 | 00 | 20|20 | 00| 0.0 | 0.0 | 0.0 | 0.0
6EP04(CAMD) 30 | 20 [ 00|00 20 [00]00[00] 0.0 | 00/ 0.0 0.0
6FEEPO5(NCS) 20 | 20 [20] 20 00 [00] 00| 20] 00| 00 ] 00 | 20




6EP06(EEU) 3.0 20 | 00| 20| 00 | 00| 00|00/ 00| 00 | 00 | 0.0
6EPO7(PE Lab) 20 | 20 [3.0] 00| 3.0 | 00|28 |00 00| 00 | 00 | 3.0
6EP08(CD Lab) 3.0 20 | 00| 20| 20 | 00| 00| 00| 00 | 00 | 00 | 0.0
6EPO9(EU Lab) 3.0 20 | 00| 20| 00 | 00|00 ] 00| 00| 00 | 00 | 0.0
TEP01(CS02) 2.3 28 | 20|20 | 20 | 00| 00| 00]| 00| 00 | 00 | 0.0
TEP02(PSOC) 2.5 20 | 00| 20| 20 | 00|00 ] 00| 00| 00 | 00 | 20
TEPO3(EP02) 2.5 18 | 25 | 17| 1.7 | 00| 00| 00| 00 | 00 | 00 | 0.0
'ZEPO4(SGP) 2.3 1.8 2.5 2.2 1.0 2.0 0.0 0.0 0.0 1.5 0.0 1.0
TEPO5(CMPSA) 30 | 22 [ 2.0 (20| 2.0 | 2.0| 00/0.0| 20 | 0.0 | 20 | 0.0
TEPO6(P&S) 1.0 10 [ 23|20 16 | 27|10 |21 | 28 | 20 | 22 | 1.5
7TEPO7 (EP02Lab) | 3.0 20 | 00| 20| 00 |00 00| 00| 00 | 00 | 00 | 0.0
TEPO8(SGP Lab) 2.5 1.6 | 20| 20| 00 | 00| 00|00/ 00 | 00 | 00 | 00
8EPO01(PSS) 2.2 21 | 00| 00| 00 [20]] 00|00 00| 00| 00 | 25
8EP02(HVE) 3.0 20 |22 [ 20| 23 | 00|00 ] 00| 00 | 00 | 00 | 0.0
8EP03(DSP) 3.0 20 | 23|20 20 | 00| 00| 00| 00 | 00 | 00 | 0.0
8EP04(PQ) 2.0 20 [ 20| 20| 10 | 00| 00 | 20| 00 | 00 | 00 | 20
8EP05(P&S) 13| 20 |[20[20| 20 |25|10 /25| 26 | 24 | 25 | 1.5
8EP06(DSP Lab) 20 | 20 |20[20| 30 [20(00/00| 20| 00| 2.0 | 0.0
Program overall attainment levelsfor all POs Session(2017-21)

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Target 2.1 21 | 21|21 (21| 21| 21 | 21| 21 2.1 2.1 2.1
Direct
Attainment 237 | 202 | 212|201 (215|214 | 213 | 214 | 210 | 207 | 205 | 1.89
Indirect 253 | 251 | 253 | 253|251 | 253| 251 | 255| 253 | 255 | 251 | 255
Attainment
Total 240 | 212 | 220|212 222|222 | 220 | 222 | 218 | 217 | 214 | 202
Attainment
Result Attain | Attai | Atta | Atta | Atta | Atta | Attai | Atta | Attai | Attain | Attai | Attaine

ed ned | ined | ined | ined | ined | ned | ined | ned ed ned d

ol
e
H.O.D. (Elect. Dopl.)
PR Pote (Padl) Collage of Engg. & Maaagenan:




Sample CO-PSO attainment of an Academic Year (2017-21)

Course PSO correlation Matrix
Course
PSO1 PSO2 PS03

3EPO1(M III) 0.0 2 0
3EP02(NA) 2 3 2
3EPO3(ERG) 0 0 2.33
3EP04(EDC) 2 0 0
3EPO5(EMI) 1.9 2 0
3EPO6(NA Lab) 3 2.5 2
3EPO7(EDC Lab) 2.33 0 0
3EPO8(EMI Lab) 2 2 0
4EPO1(EMO1) 2 2 2
4EPO2(ET) 2 2 0
4EPO3(ADC) 2.33 1.25 1
4EP04(M IV) 3 2.67 1.67
4EPO3(NMCP) 2.25 0 2.5
4EPO6(EM1 Lab) 2 2 0
4EPO7(ADC Lab) 2.33 1.25 1
4EPO8(NMCPLab) 0.0 0.0 2
BEP01(CS01) 2 2 0
BEP02(MPMC) 2.4 2.4 2
5EPO3(EMO02) 2.0 0.0 0.0
BEP04(SS) 3 2 0
SFEPPOS(EQ) 2.66 2 0
5EP06(Com.S) 2 2 2.5
5EP07(CSO1 Lab) 2 3 0
5EPO8(MP Lab) 2.33 2.33 0
5EPO9(EMO2Lab) 2 0 2
5EP010(Com Lab) 2 0 2.5
6EPO1(EPO1) 2.5 2 2.5
6EP02(0T) 2.5 2 2.6
6EPO3(PE) 2 3 2
6EP04(CAMD) 3 0 0
6FEEPO5(NCS) 0 0 2
6EPO6(EEU) 2 0 2
6EPO7(PE Lab) 3 2.5 2
6EP08(CD Lab) 2 0 2
6EPO9(EU Lab) 2 0 2
TEP01(CS02) 2.5 0 2
TEP02(PSOC) 2 2 2
TEPO3(EP02) 0.0 0.0 2
TEP04(SGP) 1 0 2
TEPO5(CMPSA) 2.5 2 2
TEPO06(P&S) 1.7 2.5 2.5
TEPO07 (EPO2Lab) 0.0 2 0
TEP08(SGP Lab) 1 1 2
8EP01(PSS) 2.1 0 2




8EPO2(HVE)

8EP03(DSP)

8EP04(PQ)

8EP05(P&S)

8EPO6(DSP Lab)

DD OO Ww(w

DN DN O ([~

DD O OO (N

Program overall attainment levels for all PSOs

PSO1 PSO2 PSO3
Target 2.1 21 21
Direct
Attainment 2.28 2.08 2.04
Indirect
_ 2.53 251 2.55
Attainment
Total
_ 2.33 2.16 2.14
Attainment
Result Attained | Attained | Attained

—
H.O.D. (Elect. Dapt.)
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