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Approval History:

1.

10.

11.

12.

1% year scheme and syllabus (1% and 2" semester) and Framework for higher semesters (3"
to 8") implemented from 2021-22 batch approved by 55"Board of Studies of USICT held on
dated 31.10.2021 .

1% year scheme and syllabus (1% and 2" semester) and Framework for higher semesters (3"
to 8") implemented from 2021-22 batch approved by Academic Council Sub-committee on
dated 22.11.2021.

Modification to BS-103 / BS-104 syllabus implemented from 2021-22 batch approved by
56"Board of Studies of USICT held on 24.01.2022.

1% year scheme and syllabus (1% and 2" semester) and Framework for higher semesters (3"
to 8") implemented from 2021-22 batch approved by 52™Academic Council vide agenda item
52.14 on dated 22.02.2022.

Modification to BS-103 / BS-104 syllabus implemented from 2021-22 batch approved by
52"Academic Council held on dated 22.02.2022 vide agenda item no. AC 52.33.

Scheme of study of 2" and higher years approved by the 58"BoS of USICT held on dated
10.09.2022.

Scheme and Syllabus of 2™ year approved by the 58"BoS of USICT held on dated 10.09.2022.

Inclusion of lateral entry guidelines and bridge course with effect from lateral entry
admissions in the year 2022-23 (regular batch 2021-22) approved by BoS on 10/09/2022.
And, the same approved in AC subcommittee on dt. 14.09.2022.

Inclusion of Basic Chemistry in lieu of Applied Chemistry for admitted students in the 1st
year, for students who did not study chemistry at 10+2 level, approved by BoS on 10
/09/2022 w.e.f academic session 2022-23. And, the same approved in AC subcommittee on
dt. 14.09.2022.

Scheme of study of 2" and higher years approved by Academic Council Sub-committee on
dated 14.09.2022

Scheme and Syllabus of 2" year approved by Academic Council Sub-committee on dated
14.09.2022.

Modification to the some paper codes and name & syllabus of ECC-210/ECC-313, ECC-212,
ECC-258, EEC-206, CEC-206, CEC-208, CEC-210, CEC-212 and CEC-254 implemented from
2021-22 batch approved by 60"Board of Studies of USICT held on 17.03.2023 and approved
by Academic Council Sub-committee on dated 20.03.2023.
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Provision for Smooth Implementation

This document describes the curriculum of the Bachelor of Technology Programmes that are
(or allowed to be) offered at the affiliated institutions of Guru Gobind Indraprastha
University, Delhi, under the aegis of the University School of Information, Communication
and Technology. In the event of any difficulty of implementation, and / or interpretation of
any clause of the document, the same may be brought to the notice of Dean of the
University School of Information Communication and Technology. The decision of the Dean,
University School of Information Communication and Technology shall be final and
implemented to resolve the issue. The same shall be put up in the subsequent meeting of
the Board of Studies of the University School of Information Communication and Technology
for its approval. If the decision of the Board of Studies of the University School of
Information Communication and Technology is at variance with the decision taken earlier by
the Dean of the School, the decision of the Board shall be effective from the date of the
approval by the Board of Studies. In the interim period (between the approval of the Dean,
of the School and the Board of Studies approval), the decision already taken by the Dean of

the school shall stand.
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Programme Outcomes

1.

10.

11.

12.

Engineering Knowledge (PO01): Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

Problem Analysis (PO02): Identify, formulate, review research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences and
engineering sciences.

Design/Development of Solutions (PO03): 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.

Conduct Investigations of Complex Problems (PO04): 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 for complex problems:

a. that cannot be solved by straightforward application of knowledge, theories and techniques applicable
to the engineering discipline as against problems given at the end of chapters in a typical text book
that can be solved using simple engineering theories and techniques;

b. that may not have a unique solution. For example, a design problem can be solved in many ways and
lead to multiple possible solutions;

c. that require consideration of appropriate constraints / requirements not explicitly given in the
problem statement such as cost, power requirement, durability, product life, etc.;

d. which need to be defined (modelled) within appropriate mathematical framework; and

e. that often require use of modern computational concepts and tools, for example, in the design of an
antenna or a DSP filter.

Modern Tool Usage (POO05): 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.

The Engineer and Society (PO06): 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.

Environment and Sustainability (PO07): Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

Ethics (PO08): Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

Individual and Team Work (PO09): Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

Communication (P0O10): 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.

Project Management and Finance (PO11): 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.

Life-long Learning (PO12): Recognize the need for, and have the preparation and ability to engage in
independent and lifelong learning in the broadest context of technological change.
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Acronyms for Core Disciplines:

CSE
IT
CST
ITE
ECE
EE
EEE
ICE
ME
CE

: Computer Science and Engineering

: Information Technology

: Computer Science and Technology

. Information Technology and Engineering

: Electronics and Communications Engineering
: Electrical Engineering

: Electrical and Electronics Engineering

. Instrumentation and Control Engineering

: Mechanical Engineering

: Civil Engineering

Acronyms for Emerging Area Disciplines:

MAE :
CSE-Al
CSE-AIML
CSE-DS
CSE-loT
CSE-ICB

CSE-Net
CSE-CS
EE-VDT
EC-ACT

Mechanical and Automation Engineering

: Computer Science and Engineering (Artificial Intelligence)

: Computer Science and Engineering (Artificial Intelligence and Machine Learning)

: Computer Science and Engineering (Data Science)

: Computer Science and Engineering (Internet of Things)

: Computer Science and Engineering (Internet of Things and Cyber Security including Block Chain

Technology)

: Computer Science and Engineering (Networks)

: Computer Science and Engineering (Cyber Security)

: Electronics Engineering (VLS| Design and Technology)

: Electronics and Communication (Advanced Communication Technology)

Acronyms for Minor Specializations(Applicable only for Core Disciplines):

Al
AIML
DS
BT
loT
ICB
Net
CS
MLDA
SC

SE
FSD
IPCV
RA

ES
VLSI
WMC
EV
MT
PS
PED
Cl
CADM
DMS
DT
TES
oM
CTM
IE
GTSE

. Artificial Intelligence

. Artificial Intelligence and Machine Learning

: Data Science

: Block Chain Technology

. Internet of Things

. Internet of Things and Cyber Security including Block Chain Technology
: Networks

. Cyber Security

: Machine Learning and Data Analytics

Soft Computing

: Software Engineering

. Full Stack Development

: Image Processing and Computer Vision

: Robotics and Automation

: Embedded Systems

: VLSI Design

: Wireless and Mobile Communications

: Electrical Vehicles

: Microgrid Technologies

: Power Systems

: Power Electronics and Drives

: Control and Instrumentation

: Computer Aided Design and Manufacturing
: Design and Measurement Systems

: Design Trends

: Thermal Energy Sources

: Quality Management

. Construction Technology and Management
. Infrastructure Engineering

: Green Technology and Sustainability Engineering
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CSE : Computer Science and Engineering

ECE : Electronics and Communications Engineering
EE : Electrical Engineering

SD : Software Development

ME : Mechanical Engineering

ICE : Instrumentation and Control Engineering

CE : Civil Engineering

UHV : Universal Human Values

Acronyms for Course / Paper Groups and Codes:

BS : Basic Science

HS : Humanities, Social Science

MS : Management Studies

ES : Engineering Science

MC : Mandatory Courses

PC : Programme Core, that is course/paper offered in the discipline of the programme as a compulsory
paper.

PCE : Programme Core Elective, that is elective course/paper offered in the discipline of the programme.

EAE/OAE: Emerging Area Elective / Open Area Elective offered in the institution

CIC : Computer Science / IT Core
CIE : Computer Science / IT Elective
ECC . Electronics Core

ECE . Electronics Elective

EEC . Electrical Core

EEE . Electrical Elective

ICC : Instrumentation Core

ICE . Instrumentation Elective
MEC : Mechanical Core

MEE : Mechanical Elective

CEC . Civil Core

CEE . Civil Elective

MAC : Automation Core

MAO : Automation Open Elective
Definitions:

Batch: The batch of the student shall mean the year of the first time enrolment of the students in the
programme of study in the first semester. Lateral entry students admitted in the 3" semester / 2™ year shall be
designated as students admitted in the previous batch as they are admitted one year later. A student re-
admitted in a programme of study in a lower / later batch shall be considered as the student of the original
batch for the purpose calculation of duration of study (lateral entry o readmission due to academic break).
Programme of study shall mean Bachelor of Technology.

Major / Primary specialization / discipline shall mean the discipline in which the student is admitted /
upgraded or transferred.

Minor specialization shall mean the specializations earned through the EAE or OAE route subject to fulfilment
of requirements specified in the scheme of study for the concerned minor specialization.

Other Acronyms:

PCC : Programme Coordination Committee

APC :  Academic Programme Committee comprising of all faculty of the department / institutions
and as defined in the implementation rules and the Ordinance 11 of the University.

L . Number of Lecture hours per week

T/P : Number of Tutorial / Practical Hours per week

C : Number of credits assigned to a course / paper

COE :  Controller of Examinations of the Examinations Division of the University.

SGPA/CGPA :  Semester/Cumulative Grade Point Average.

NUES : Non University Examination System - No term end examination shall be held. The evaluation

shall be conducted as per the scheme of examinations as described in the scheme of study.
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FIRST YEAR

Common Scheme and Syllabus
for

All Bachelor of Technology Programmes of Study
under the aegis of University School of Information,
Communication & Technology offered at Affiliated
Institutions of the University
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In light of the eligibility condition specified in the AICTE Process Handbook 2022-23 (Page Nos 89 and 90), the
Chemistry Papers BS-121 / BS-120 entitled “Basic Chemistry” shall be offered to students admitted from
Academic Session 2022-23 (in the 1%/ Z"dSemester) in lieu of Chemistry Papers BS-103 / BS-104 entitled
“Applied Chemistry”. This shall be offered only to students who have not studied Chemistry at 10+2 Level and
are admitted to the following disciplines only:

Computer Science and Engineering (CSE)

Information Technology (IT)

Computer Science and Technology (CST)

Information Technology and Engineering (ITE)

Electronics and Communications Engineering (ECE)

Electrical Engineering (EE)

Electrical and Electronics Engineering (EEE)

Instrumentation and Control Engineering (ICE)

Computer Science and Engineering (Artificial Intelligence) (CSE-Al)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)

Computer Science and Engineering (Artificial Intelligence and Machine Learning) (CSE-AIML)

Computer Science and Engineering (Data Science) (CSE-DS)
Computer Science and Engineering (Internet of Things) (CSE-loT)
Computer Science and Engineering (Internet of Things and Cyber Security including Block Chain

Technology) (CSE-ICB)

14) Computer Science and Engineering (Networks) (CSE-Net)

15) Computer Science and Engineering (Cyber Security) (CSE-CS)
16) Electronics Engineering (VLSI Design and Technology) (EE-VDT)
17) Electronics and Communication (Advanced Communication Technology) (EC-ACT)
Note: The corresponding practical paper (BS-155 / BS-156) shall be unchanged.(Addition from AY 2022-23)

First Semester

Group Code Paper | L | P | Credits
Theory Papers
*Any one of the following:
ES ES-101 Programming in ‘C’ 3 - 3
BS BS-103/BS-121% | Applied Chemistry / Basic Chemistry®
BS BS-105 Applied Physics — | 3 - 3
*Any one of the following:
ES ES-107 Electrical Science 3 - 3
BS BS-109 Environmental Studies
BS BS-111 Applied Mathematics — | 4 - 4
**Group 1 or Group 2 shall be offered:
HS HS-113 Group 1: Communications Skills 3 - 3
OR
Group 2:
HS HS-115 Indian Constitution*** 2 2
HS HS-117 Human Values and Ethics*** 1 1
ES ES-119 Manufacturing Process 4 - 4
Practical/Viva Voce
BS BS-151 Physics-I Lab - 2 1
Any of the following corresponding to the theory
paper offered:
ES ES-153 Programming in ‘C’ Lab - 2 1
BS BS-155 Applied Chemistry
ES ES-157 Engineering Graphics-I| - 4 2
Any of the following corresponding to the theory
paper offered:
ES ES-159 Electrical Science Lab - 2 1
BS BS-161 Environmental Studies Lab
Total 20 10 25

Applicable from Batch Admitted in Academic Session 2021-22 Onwards
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*For a particular batch of a programme of study one out of these two papers shall be taught in the first semester while the
other shall be taught in the 2" semester. Students who have to re-appear can only reappear in the odd semester if
originally offered to the student in the 1% semester and similarly for the students who study the paper in the second
semester. The institution shall decide which paper to offer in which semester.

**For a particular batch of a programme of study either the paper on “Communications Skills” (Group 1), or Group 2:
papers (“Indian Constitution” and “Human values and ethics”) shall be taught in the first semester while the other group
shall be taught in the 2" semester. Students who have to re-appear can only reappear in the odd semester if originally
offered to the student in the 1% semester and similarly for the students who study the paper(s) in the second semester. The
institution shall decide which paper group to offer in which semester.

***NUES: All examinations to be conducted by the concerned teacher as specified in the detailed syllabus of the paper.

#The students who have not studied Chemistry at 10+2 level shall be offered BS-121 in lieu of BS-103, as applicable in
applicable disciplines. (Addition from the Academic Session 2022-23)

Group Code Paper L P Credits

NSS / NCC / Cultural Clubs / Technical Society /

HS/Ms HS-352 Technical Club*

2

*NUES: Comprehensive evaluation of the students by the concerned coordinator of NCC / NSS / Cultural Clubs / Technical
Society / Technical Clubs, out of 100 as per the evaluation schemes worked out by these activity societies, organizations; the
co-ordinators shall be responsible for the evaluation of the same. These activities shall start from the 1* semester and the
evaluation shall be conducted at the end of the 6" semester for students admitted in the first semester. Students admitted
in the 2™ year (3™ semester) as lateral entry shall undergo training or participate in the activities for the period of 3™
semester to 6 semester only

Second Semester

Group | Paper Code | Paper | L | P | Credits
Theory Papers
*Any one of the following:
ES ES-102 Programming in ‘C’ 3 - 3
BS BS-104/B5-120" | Applied Chemistry / Basic Chemistry”
BS BS-106 Applied Physics — Il 3 - 3
*Any one of the following:
ES ES-108 Electrical Science 3 - 3
BS BS-110 Environmental Studies
BS BS-112 Applied Mathematics — Il 4 - 4
**Group 1 or Group 2 shall be offered:
HS HS-114 Group 1: Communications Skills 3 - 3
OR
Group 2:
HS HS-116 Indian Constitution*** 2 2
HS HS-118 Human Values and Ethics*** 1 1
ES ES-114 Engineering Mechanics 3 -
Practical/Viva Voce
BS BS-152 Physics-Il Lab - 2 1
*Any of the following corresponding to the theory
paper offered:
ES ES-154 Programming in ‘C’ Lab - 2 1
BS BS-156 Applied Chemistry
ES ES-158 Engineering Graphics-Il - 2 1
*Any of the following corresponding to the theory
paper offered:
ES ES-160 Electrical Science Lab - 2 1
BS BS-162 Environmental Studies Lab
ES ES-164 Workshop Practice 4 2
Total 19 12 25
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*For a particular batch of a programme of study one out of these two papers shall be taught in the first semester while the
other shall be taught in the 2" semester. Students who have to re-appear can only reappear in the odd semester if
originally offered to the student in the 1% semester and similarly for the students who study the paper in the second
semester. The institution shall decide which paper to offer in which semester.

**For a particular batch of a programme of study either the paper on “Communications Skills” (Group 1), or Group 2:
papers (“Indian Constitution” and “Human values and ethics”) shall be taught in the first semester while the other group
shall be taught in the 2" semester. Students who have to re-appear can only reappear in the odd semester if originally
offered to the student in the 1% semester and similarly for the students who study the paper(s) in the second semester. The
institution shall decide which paper group to offer in which semester.

***NUES: All examinations to be conducted by the concerned teacher as specified in the detailed syllabus of the paper.

#The students who have not studied Chemistry at 10+2 level shall be offered BS-120 in lieu of BS-104, as applicable in
applicable disciplines. (Addition from the Academic Session 2022-23)
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BRIDGE COURSES FOR THE B. TECH LATERAL ENTRY STUDENTS

All the Lateral Entry students of B.Tech., who are directly admitted in the 2" Year / 3"
Semester of the Progarmme of Study, have to pass the following bridge courses.

Paper Code Paper Name L/P
BC-181 Bridge Course in Mathematics 3
BC-183 Bridge Course in Programming in C 3

Implementation Rules for Bridge Courses:

1. The institutions are required to conduct the classes for the above bridge courses in the
3" Semester along with the classes of the other courses.

2. These papers have to be qualified by the students.

3. For these papers examination shall be conducted by the concerned subject teacher as
NUES, the same shall be transferred to Examination Division of the University.

4. The degree to be awarded to the student only subject to the acquiring qualifying
grade/marks in the bridge courses and the minimum credits in the regular courses of the
scheme of study as prescribed.

5. These Courses shall be qualifying in nature; they shall not be included for calculation of
CGPA. The qualifying marks shall be 40 marks in each paper.

6. A separate marksheet will be issued by the Examination Division of the University for the
Bridge Course.
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PaperCode: ES-101 / ES-102 Paper: Programming in ‘C’ L |[T/P|C

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1°%) question should be compulsory and cover the entire syllabus. This question
should be objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per
the syllabus. Every unit shall have two questions covering the corresponding unit of the
syllabus. However, the student shall be asked to attempt only one of the two questions in the
unit. Individual questions may contain upto 5 sub-parts / sub-questions. Each Unit shall have
a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper.
The standard / level of the questions to be asked should be at the level of the prescribed

textbook.
5. The requirement of (scientific) calculators / log-tables / data - tables may be specified if
required.
Course Objectives:
1: To impart basic knowledge about simple algorithms for arithmetic and logical problems
so that students can understand how to write a program, syntax and logical errors in ‘C’.
2: To impart knowledge about how to implement conditional branching, iteration and
recursion in ‘C’.
3: To impart knowledge about using arrays, pointers, files, union and structures to develop
algorithms and programs in ‘C’.
4: To impart knowledge about how to approach for dividing a problem into sub-problems

and solve the problem in ‘C’.

[ Course Outcomes (CO):

CO1 | Ability to develop simple algorithms for arithmetic and logical problems and implement

them in ‘C’.

CO2 | Ability to implement conditional branching, iteration and recursion and functions in ‘C’

CO3 | Ability to use arrays, pointers, union and structures to develop algorithms and programs

in ‘C’.

CO4 | Ability to decompose a problem into functions and synthesize a complete program using

divide and conquer approach in ‘C’.

Course Outcomes (CO) to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3:
High)

CO/PO | POO1 | PO0O2

CO1 3 3

C0o2 3 3

CO3 3 3

Cco4 3 3

PO10 | PO11 | PO12
1 1 3

PO04 | POO5 | POO6 | POO7 | POO8
1 1 : : :

S
w|w|[NIN|E
@
3
N|N(NIN|S
©

1 1 1 1 3
1 1 1 1 3
1 1 1 1 3

Unit |

Introduction to Programming: Computer system, components of a computer system, computing
environments, computer languages, creating and running programs, Preprocessor, Compilation
process, role of linker, idea of invocation and execution of a programme. Algorithms:
Representation using flowcharts, pseudocode.

Introduction to C language: History of C, basic structure of C programs, process of compiling and
running a C program, C tokens, keywords, identifiers, constants, strings, special symbols, variables,
data types, |1/0 statements. Interconversion of variables.

Operators and expressions: Operators, arithmetic, relational and logical, assignment operators,
increment and decrement operators, bitwise and conditional operators, special operators, operator
precedence and associativity, evaluation of expressions, type conversions in expressions.[8Hrs][T2]
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Unit Il

Control structures: Decision statements; if and switch statement; Loop control statements: while,
for and do while loops, jump statements, break, continue, goto statements.

Arrays: Concepts, One dimensional array, declaration and initialization of one dimensional arrays,
two dimensional arrays, initialization and accessing, multi-dimensional arrays.

Functions: User defined and built-in Functions, storage classes, Parameter passing in functions, call
by value, Passing arrays to functions: idea of call by reference, Recursion.

Strings: Arrays of characters, variable length character strings, inputting character strings,
character library functions, string handling functions. [8Hrs] [T2]

Unit Il

Pointers: Pointer basics, pointer arithmetic, pointers to pointers, generic pointers, array of
pointers, functions returning pointers, Dynamic memory allocation. Pointers to functions. Pointers
and Strings

Structures and unions: Structure definition, initialization, accessing structures, nested structures,
arrays of structures, structures and functions, self-referential structures, unions, typedef,
enumerations.

File handling: command line arguments, File modes, basic file operations read, write and append.
Scope and life of variables, multi-file programming. [8Hrs][T2]

Unit IV

C99 extensions. ‘C’ Standard Libraries: stdio.h, stdlib.h, assert.h, math.h, time.h, ctype.h,
setjmp.h, string.h, stdarg.h, unistd.h [3Hrs] [T1, R8]

Basic Algorithms: Finding Factorial, Fibonacci series, Linear and Binary Searching, Basic Sorting
Algorithms- Bubble sort, Insertion sort and Selection sort. Find the square root of a number, array
order reversal, reversal of a string [7Hrs][T1]

Textbooks:
1. How to solve it by Computer by R. G. Dromey, Prentice-Hall India EEE Series, 1982.
2. The C programming language by B W Kernighan and D M Ritchie, Pearson Education, 1988.

References:
. Programming Logic & Design by Tony Gaddis, Pearson, 2" Ed. 2016.
. Programming Logic and Design by Joyce Farrell, Cengage Learning, 2015.
. Engineering Problem Solving With C by Delores M. Etter, Pearson, 2013.
. Problem Solving and Program Design in C by Jeri R. Hanly and Elliot B. Koffman, Pearson, 2016.
. Structure and Interpretation of Computer Programs by Harold Abelson and Gerald Sussman with
Julie Sussman, MIT Press, 1985.
. How to Design Programs by Matthias Felleisen, Robert Bruce Findler, Matthew Flatt, and Shriram
Krishnamurthi, MIT Press, 2018.
7. ANSI/ISO 9899-1990, American National Standard for Programming Languages ‘C’ by American
National Standards Institute, Information Technology Industry Council, 1990 (C89).
8. ISO/IEC 9899:1999. International Standard for Programming Languages - C (ISO/IEC 9899) by
American National Standards Institute, Information Technology Industry Council, 2000 (C99).
9. INCITS/ISO/IEC 9899-2011.American National Standard for Programming Languages ‘C’ by
American National Standards Institute, Information Technology Industry Council, 2012 (C11).
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PaperCode: BS-103 / BS-104 Paper: Applied Chemistry L T/P | C

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instruction for paper setter:

1.
2.

5.

There should be 9 questions in the term-end examinations question paper.

The first unit will be compulsory and cover the entire syllabus. This question will have Five
sub-parts, and the students will be required to answer any THREE parts of 5 marks each. This
unit will have a total weightage of 15 marks.

Apart from unit 1 which is compulsory, the rest of the paper shall consist of 4 units as per the
syllabus. Every unit shall have two questions covering the corresponding unit of the syllabus.
However, the student shall be asked to attempt only one of the two questions in the unit.
Individual questions may contain up to 5 sub-parts / sub-questions. Each Unit shall have a
marks weightage of 15.

The questions are to be framed keeping in view the learning outcomes of the course/paper.
The standard / level of the questions to be asked should be at the level of the prescribed
textbook.

The requirement of (scientific) calculators / log-tables / data - tables may be specified if
required.

Course Objectives:

1: To understand the fuels and their uses.

2: To understand phase rule and its applications. Also, to understand the properties and
industrial applications of polymers.

3: To understand the methods used to make pure water.

4: To understand the chemical aspects of corrosion and gain a basic understanding about
the principles of Green Chemistry and Nano-chemistry.

| Course Outcomes (CO):

co1 Ability to use fuels and perform energy conversion calculations.

Cco2 Understand the phase rule and its applications. Also, to understand the properties and
industrial applications of polymers.

CO3 Ability to analyse water and use technologies to purify it.

Co4 Understand the chemical aspects of corrosion and its prevention. Also, to understand
the basics of Green Chemistry and Nano-chemistry.

Course Outcomes (CO to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3:

High

CO/PO PO0O1 | POO2 | POO3 | POO4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 | PO12

Cco1 2 2 3 3 2 - - - 1 1 - 1

CO2 2 2 3 3 2 - - - 1 1 - 1

Co3 2 2 3 3 2 - - - 1 1 - 1

Cco4 2 2 3 3 2 1 1 - 1 1 - 1

Unit |

Fuels: Classification and Characteristics of fuels, Calorific values, Comparison between solid, liquid
and gaseous fuels, calorific values of fuels, determination of calorific values using Bomb
calorimeter, Boy’s calorimeter, theoretical calculation of calorific value using Dulong formula and
numericals of Calorific values. Types of fuels: - Solid: Coal, proximate and ultimate analysis of coal
and numericals, carbonisation of coal in Otto-Hoffman oven with recovery of by-products,
metallurgical coke; Liquid: Petroleum products --- refining, cracking-thermal and catalytic, knocking
characteristics, Octane and Cetane rating; Gaseous: Natural Gas (NG), CNG, LPG, Coal gas, Oil gas,

Produce

Unit Il

r gas, Water gas; Combustion of fuels numericals. [9Hrs] [T1]

Phase rule: Terms used in Gibb’s Phase rule, phase diagram and its applications for study of one-
component systems: Water and Sulphur and two-component systems: Lead-Silver and Zinc-
Magnesium.
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Polymers: Classification, functionality and their types; Plastics: Synthesis (reactions) and properties
of Polyethylene Plastics (Addition polymers) ---low-density polyethene (LDPE), high-density
polyethylene(HDPE), linear low density polyethylene(LLDPE) and ultra-high molecular weight
polyethylene (UHMWPE); Vinyl Plastics (Condensation polymers) -Nylons, Phenol-formaldehyde
resins(Bakelite) and Glyptal; Speciality Polymers: Engineering thermoplastics, Conducting polymers,
Electroluminescent polymers, liquid crystalline polymers and biodegradable polymers.
[9Hrs][T1, T2]

Unit 1l

Water: Introduction, water quality standards, physical, chemical and biological characteristics;
hardness of water, disadvantages of hardness, determination of hardness (EDTA method) and related
numerical questions. Alkalinity and its determination; Boiler problems with hard water and their
prevention: Scale and sludge formation, boiler corrosion, caustic embrittlement, priming and
foaming, boiler water treatment -internal or in-situ: carbonate and phosphate conditioning,
colloidal and Calgon conditioning; external treatment: (a) Lime soda process and related numericals
(b) Zeolite process and numericals, (c) lon-exchange process. Municipal water supply - its treatment
and disinfection using break -point chlorination. Desalination, Reverse Osmosis, Electrodialysis and
defluoridation of water. [9Hrs][T1, T2]

Unit IV

Corrosion and its Control: Definition, effects, theory (mechanisms): dry/chemical,
wet/electrochemical corrosion, Pilling-Bedworth ratio; Types of corrosion: Galvanic corrosion, Soil
corrosion, Pitting corrosion, Concentration cell or Differential Aeration corrosion, Stress corrosion;
Mechanism of rusting of iron, Passivity. Factors influencing corrosion; protective measures:
galvanization, tinning, cathodic protection, sacrificial anodic protection; electroplating and
prevention of corrosion through material selection and design.

Green Technology and Green Chemistry

Twelve Principles of Green Chemistry, Zero Waste Technology, Atom economy, Use of alternative
feedstock, innocuous reagents, alternative solvents, designing alternative reaction methodology,
minimising energy consumption.

Nano Chemistry: Nanomaterials: Properties, synthesis and surface characterization techniques BET
and TEM and applications. [9Hrs][T1, T2]

Textbooks:

1. Applied Chemistry by Achyutananda Acharya and Biswajit Samantray, Pearson, 2017.

2. Engineering Chemistry: Fundamentals and Applications by Shikha Agarwal, Cambridge University
Press, 2019.

References:

1. Applied Chemistry: A Textbook of Engineers and Technologists by O. V. Roussk and H. D. Gesser,
Springer, 2013.

2. Engineering Chemistry by Raghupati Mukhopadhyay and Sriparna Datta, New Age Int. (PO Ltd.,
2007.

3. Engineering Chemistry by K. Shesha Maheswaramma and Mridula Chugh, Pearson, 2017.

4. Basic Engineering Chemistry by S.S. Dara, A. K.Singh, and Abhilasha Asthana, S. Cand and Co.,
2012.

5. Engineering Chemistry by K. N. Jayaveera, G.V. Subba Reddy, and C. Ramachandraiah, McGraw
Hill, 2016.

6. Engineering Chemistry by O. G. Palanna, McGraw-Hill, 2017.

7. Textbook of Engineering Chemistry by Jaya Shree Anireddy, Wiley, 2017.

8. Engineering Chemistry byE.R. Nagarajan and S. Ramalingam, Wiley, 2017.
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PaperCode: BS-121 / BS-120 | Paper: Basic Chemistry L T/P | C

Year of Inclusion: 2022-23 3 - 3

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instruction for paper setter:

1. There should be 9 questions in the term-end examinations question paper.

2. The first unit will be compulsory and cover the entire syllabus. This question will have Five
sub-parts, and the students will be required to answer any THREE parts of 5 marks each. This
unit will have a total weightage of 15 marks.

3. Apart from unit 1 which is compulsory, the rest of the paper shall consist of 4 units as per the
syllabus. Every unit shall have two questions covering the corresponding unit of the syllabus.
However, the student shall be asked to attempt only one of the two questions in the unit.
Individual questions may contain up to 5 sub-parts / sub-questions. Each Unit shall have a
marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course/paper.
The standard / level of the questions to be asked should be at the level of the prescribed
textbook.

5. The requirement of (scientific) calculators / log-tables / data - tables may be specified if
required.

Course Objectives:

1: To understand the fuels and their uses.
2: To lay foundation for the application of engineering materials such as cement and glass
Also, to understand the properties and industrial applications of polymers.
3: To understand the methods used to make pure water.
4: To understand the chemical aspects of corrosion.
| Course Outcomes (CO):
CO1 Ability to use fuels and perform energy conversion calculations.

Cc0o2 Course will impart knowledge about some important engineering materials such as
cement and glass. It will also enable the students to understand the properties and
industrial applications of polymers.

CO3 Ability to analyse water and use technologies to purify it.

Co4 Students will be able to understand the chemical aspects of corrosion and its
prevention.
Course Outcomes (CO to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3:
High

CO/PO | POO1 | POO2 | POO3 | POO4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 | PO12

Co1 2 2 3 3 2 - - 1 1 1

COo2

2 2 3 3 2 - 1 1 - 1
CO3 2 2 3 3 2 - - - 1 1 - 1
Co4 2 2 3 3 2 1 1 - 1 1 - 1

Unit |

Fuels: Classification and Characteristics of fuels, Calorific values, Comparison between solid, liquid
and gaseous fuels, calorific values of fuels, determination of calorific values using Bomb
calorimeter, Boy’s calorimeter, theoretical calculation of calorific value using Dulong formula and
numericals of Calorific values. Types of fuels: - Solid: Coal, proximate and ultimate analysis of coal
and numericals, carbonisation of coal in Otto-Hoffman oven with recovery of by-products,

metallurgical coke; Liquid: Petroleum products --- mining and refining of petroleum, knocking,
numericals based on combustion of fuels (excluding flue gas analysis) . [9Hrs] [T1]
Unit Il

Engineering Materials: Portland Cement: manufacturing by Rotary Kiln, role of gypsum, chemistry of
setting and hardening of cement. Glass: manufacturing by tank furnace, significance of annealing,
types and properties of soft glass, hard glass, borosilicate glass. Polymers: Basic concepts &
terminology, classification and functionality of polymers, Properties and applications of (excluding
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synthesis): polyethylene, polymethacrylate, nylon, bakelite, polycarbonate, conducting polymers,
liquid crystalline polymers, biodegradable polymers. [9Hrs][T1, T2]

Unit Il

Water: Introduction, water quality standards, physical, chemical and biological characteristics;
hardness of water, disadvantages of hardness, determination of hardness (EDTA method) and related
numerical questions, Alkalinity of water and related numericals. Boiler problems with hard water
and their prevention: Scale and sludge formation, boiler corrosion, caustic embrittlement, priming
and foaming, boiler water treatment -internal or in-situ: carbonate and phosphate conditioning,
colloidal and Calgon conditioning