
 

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)  

Department of Information Technology 

Scheme of Evaluation 

B. Tech. I Semester (Artificial Intelligence (AI) and Data Science) 
(for batch admitted in academic session 2022-23) 

S. 

No. 

Subject 

Code 

Category 

Code 
Subject Name 

Maximum Marks Allotted 

Total 

Marks 

Contact 

Hours per 

week 

Total 

Credits 

Mode of 

Teaching 

 

Mode of 

Exam. 

Duration 

of Exam. 

Theory Slot Practical Slot 

End Term 

Evaluation 

Continuous 

Evaluation End  

Sem. 

Exam. 

Continuous 

Evaluation 

L T P  Lab 

Work & 

Sessional 

Skill 

Based 

Mini 

Project 

End  

Sem. 

Exam 

$Proficiency 

in subject 

/course 

Mid 

Sem. 

Exam. 

Quiz/ 

Assignment 

1. 270121 DC 

Introduction to Artificial 

Intelligence & Data 

Science 

50 10 20 20 - - - 100 4 - - 4 Blended MCQ 1.5 Hrs 

2. 270122 DC Computer Programming 50 10 20 20 60 20 20 200 2 1 2 4 Blended AO 2 Hrs 

3. 270123 DC Digital Logic Design 50 10 20 20 - - - 100 2 1 - 3 Blended PP 2 Hrs 

4. 250100 BSC Linear Algebra  50 10 20 20 - - - 100 3 1 - 4 Offline PP 2 Hrs 

5. 100022 ESC 
Basic Electrical & 

Electronics Engineering 
50 10 20 20 60 20 20 200 2 1 2 4 Blended MCQ 1.5 Hrs 

Total 250 50 100 100 120 40 40 700 13  04  04 19 - - - 

7. 3000001 
Natural 

Sciences 

& Skills 

  Engineering Physics 50 10 20 20 30 10 10 150 1 - 2 GRADE Blended MCQ 1.5 Hrs 

Induction programme of three weeks (MC): Physical activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas, 

Familiarization to Dept./Branch & Innovations. 
$Proficiency in course/subject – includes the weightage towards ability/ skill/ competency /knowledge level /expertise attained etc. in that particular course/subject 

 Natural Sciences & Skills:  Engineering Physics / Engineering Chemistry / Environmental Engineering / Language 

 Credits of Natural Sciences & Skills will be added in the VI Semester 

 MCQ: Multiple Choice Question AO: Assignment + Oral      OB: Open Book  PP: Pen Paper      SO: Submission + Oral 

 

 

 

 

Mode of Teaching Mode of Examination 

Total Credits 
Theory Lab Theory Lab 

Offline Online Blended Offline PP AO MCQ SO 

04 - 13 02 07 03 7 02 19 

21.05% - 68.42% 10.53% 36.84% 15.79% 36.84% 10.53% Credits % 
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Scheme of Evaluation 

B. Tech. II Semester (Artificial Intelligence (AI) and Data Science) 
(for batch admitted in academic session 2022-23) 

S. 

No. 

Subject 

Code 

Category 

Code 
Subject Name 

Maximum Marks Allotted 

Total 

Marks 

Contact 

Hours per 

week 

Total 

Credits 

Mode of 

Teaching 

 

Mode of 

Exam. 

Duration 

of Exam. 

Theory Slot Practical Slot 

End Term 

Evaluation 

Continuous 

Evaluation 
End 

Sem. 

Exam. 

Continuous 

Evaluation 

L T 

 

P 

 

 Lab 

Work & 

Sessional 

Skill 

Based 

Mini 

Project 

End  

Sem. 

Exam 

$Proficie

ncy in 

subject 

/course 

Mid 

Sem. 

Exam. 

Quiz/ 

Assignment 

1. 270221 DC Data Structures 50 10 20 20 60 20 20 200 3 - 2 4 Offline PP 2 Hrs 

2. 270222 DC Python Programming  50 10 20 20 60 20 20 200 2 1 2 4 Blended PP 2 Hrs 

3. 270223 DC 
Database 

Management System 
50 10 20 20 60 20 20 200 2 1 2 4 Blended  AO 2 Hrs 

4. 270224 DC Operating System 50 10 20 20 - - - 100 2 1 - 3 Blended PP 2 Hrs 

5. 250106 BSC 
Probability and 

Random Process 
50 10 20 20 - - - 100 3 1 - 4 Blended PP 2 Hrs 

Total 250 50 100 100 180 60 60 800 12 04 06 19 - - - 

7. 3000002 
Natural 

Sciences 

& Skills 

   Engineering Chemistry 50 10 20 20 30 10 10 150 1   - 2 GRADE Blended MCQ 1.5 Hrs 

Induction programme of three weeks (MC): Physical activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas, 

Familiarization to Dept./Branch & Innovations. 
$Proficiency in course/subject – includes the weightage towards ability/ skill/ competency /knowledge level /expertise attained etc. in that particular course/subject 

 Natural Sciences & Skills:  Engineering Physics / Engineering Chemistry / Environmental Engineering / Language 

 Credits of Natural Sciences & Skills will be added in the VI Semester 

 MCQ: Multiple Choice Question AO: Assignment + Oral      OB: Open Book  PP: Pen Paper      SO: Submission + Oral 

 

 
Mode of Teaching Mode of Examination 

Total Credits 
Theory Lab Theory Lab 

Offline Online Blended Offline PP AO MCQ SO 

04 - 12 03 13 03 - 03 19 

21.05% - 63.16% 15.79% 68.42% 15.79% - 15.79% Credits % 
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INTRODUCTION TO INTERNET OF THINGS (IoT) 

230121  

L T P Total Credits 

4 - - 4 

COURSE OBJECTIVES 

 To understand basic terminology of Internet of Things. 

 To understand technology behind interaction between things. 

 To understand basic terminology of Internet of Things. 

---------------------------------------------------------------------------------------------------------------- 

Unit I 

Internet of things (IoT) : Introduction, Evaluation of IoT concept, Definition, Key features 

and components, IoT Building block, IoT Characteristics, Advantages and Disadvantages. 

Unit II 

IoT Applications, IoT application structures and driver technologies : collection, 

transmission, processing, managing, utilization phase, Telematics and Telemetry, 

Telematics vs IoT, Machine-to-Machine communication, M2M vs IoT, IoE, IIoT, V2V, 

V2X. 

Unit III 

IoT hardware and software, Study of IoT Sensors, Actuators, Wearable electronics, 

Standard devices, Concept of Cloud, Edge, Fog and Roof computing in IoT, Introduction 

to communication, Components of communication system, Modes of communication, 

Types of data transmission, IoT communication models : Device-to-Device, Device-to 

Cloud, Device-to-Gateway, and Back-End Data-Sharing, IoT Connectivity and 

Management. 

Unit IV 

Introduction to Internet and Networking Protocol, IoT protocols, Types of IoT Networks, 

Introduction of WSN, RF wireless sensors, RFID, WiFi, Bluetooth, IP Based Cellular 

Networks & 3G, 4G.  

Unit V 

IoT Challenges: Interoperability, Precision, Data volume and scalability, Internet 

connectivity, IoT Security: Security vulnerabilities in overall IoT system, Security 
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vulnerabilities at different layers of IoT architecture, IoT Privacy and Trust, 

Standardization gap.   

-------------------------------------------------------------------------------------------------------------------- ------------------- 

RECOMMENDED BOOKS 

 Internet of Things from Hype to Reality, The Road to Digitization, Ammar Rayes and 

Samer Salam, Second Edition, Springer 

 Internet of Things (IoT) Technology, Economic View And Technical Standardization, 

Etienne Schneider, Version 1.0, ILNAS 

 Internet-of-Things (IoT) Systems Architectures, Algorithms, Methodologies, Dimitrios 

Serpanos and Marilyn Wolf, Springer 

 Data Communications and Networking, Behrouz A Forouzan, Fourth Edition, McGraw 

Hill Education 

-------------------------------------------------------------------------------------------------------------------- -------------------  

COURSE OUTCOMES 

After completion of the course students would be able to:  

CO1.  explain basic terminology of Internet of Things. 

CO2.  illustrate the role of communication in IoT. 

CO3.  identify and use various protocols devices that are used in IoT. 

CO4.  classify networking, cloud and fog computing concept for data management. 

CO5.  investigate challenges, security and privacy. 

CO6.  discuss different IoT enabled techniques behind interaction between things. 

-------------------------------------------------------------------------------------------------------------------- ------------------- 
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE  

240121 

L T P Total Credits 

4 - - 4 

COURSE OBJECTIVES 

 To provide the most fundamental knowledge to the students so that they can understand 

what the AI is. 

 To present the basic representation and reasoning paradigms used in AI. 

 To investigate applications of AI techniques in intelligent agents, expert systems, artificial 

neural networks and other machine learning models. 

-------------------------------------------------------------------------------------------------------------------------------------------- 

Unit I 

Artificial Intelligence: Introduction, History of AI, AI Problem, Approaches, Goals, 

Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact, 

Cyber-Physical System, Evolution of Industry, Data Availability, Relation between 

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields. 

Unit II 

Conventional Vs Machine Learning Programming , Data/Information/Knowledge, Type of 

Data: Structure, Non Structure, Semi Structure, Images, Video, Temporal, Real Time, etc,  

Data Types: Categorical/Nominal/Ordinal, etc…, Data Types Conversion, Model, 

Algorithm, Model Development Life Cycle, Learning, Training, Testing, Validation, 

Importance of Data, AI Tools for Implementation.  

Unit III 

Introduction to Machine Learning: Basic Concepts of Machine Learning, Types of 

Learning: Supervised, Unsupervised and Reinforcement Learning, Categorical and 

Continuous Data, Skewness and Correlation, Regression Analysis Vs Classification. 

Introduction to Optimization: Evolutionary Algorithms, Genetic Algorithms: Basic 

Concepts, Optimization, Need for Optimization, Membership Functions. 

Unit IV 

Introduction to Intelligent Agent, Characteristics and functionalities, Introduction to Expert 

System, Roles of Expert Systems, Logic and Reasoning in AI: Introduction to Logic, Basic 
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of Boolean Algebra, Logic Gates, Propositional and Predicate Logic: Interpretation of 

Formulas, Syntax and Semantics of an Expression, Inference Rules. 

Unit V 

Artificial Intelligence in Real World: Speech Processing, Natural Language Processing, 

Planning, Engineering and Expert Systems, Fuzzy Systems, Models of Brain and Evolution, 

AI in Healthcare, Defence and Agriculture, Cyber Security, Agriculture, E-Commerce, 

Gaming, Finance, Smart Devices. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 

RECOMMENDED BOOKS 

 Artificial Intelligence A Modern Approach by Stuart J. Russell and Peter Norvig, Prentice 

Hall. 

 Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 

COURSE OUTCOMES 

After completion of the course students would be able to:  

CO1.  define basic concepts of Artificial Intelligence. 

CO2.  relate various computer components used in Artificial Intelligence. 

CO3.  identify different logical and reasoning techniques used in AI. 

CO4.  analyze the general approach of optimization, intelligent agent and expert system. 

CO5.  analyze the general approach of machine learning. 

CO6.  build AI enabled intelligent procedures for solving real world problems. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND DATA SCIENCE 

 270121 
L T P Total Credits 

4 - - 4 
 

COURSE OBJECTIVES 

 To provide the most fundamental knowledge to the students so that they can understand 

what the AI is. 

 To present the basics of Data Science (DS) and machine learning (ML) and how DS is 

different from ML. 

 To investigate applications of AI and DS techniques in social media analysis, mobile and 

IoT analysis, time series analysis, security and privacy for data analytics. 

--------------------------------------------------------------------------------------------------------------- ----------------------------- 

Unit I 

Artificial Intelligence: Introduction, History of AI, AI Problem, Approaches, Goals, 

Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact, 

Cyber-Physical System, Evolution of Industry, Data Availability, Relation between 

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields. 

Unit II 

Conventional Vs Machine Learning Programming, Data/Information/Knowledge, Type of 

Data: Structure, Non-Structure, Semi Structure, Images, Video, Temporal, Real Time. Data 

Types: Categorical/Nominal/Ordinal, Data Types Conversion, Model, Algorithm, Model 

Development Life Cycle, Learning, Training, Testing, Validation, Importance of Data, AI 

Tools for Implementation.  

Unit III 

Introduction to Machine Learning: Basic Concepts of Machine Learning, Types of 

Learning: Supervised, Unsupervised and Reinforcement Learning, Categorical and 

Continuous Data, Skewness and Correlation, Regression Analysis Vs Classification.  

Unit IV 

Introduction and importance of Data Science, modelling process in Data Science, various 

tools for data analytics, data handling and visualization, data scientist roles and 

responsibilities, privacy and security in Data Science. 
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Unit V 

Artificial Intelligence and Data Science in Real World: Speech Processing, Natural 

Language Processing, Satellite Data Analysis, manufacturing industry, logistic industry, 

retail industry. AI and DS in Healthcare, Defence and Agriculture, Cyber Security, 

Agriculture, E-Commerce, Finance, Smart Devices. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 

RECOMMENDED BOOKS 

 Artificial Intelligence A Modern Approach by Stuart J. Russell and Peter Norvig, Prentice 

Hall. 

 Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 

COURSE OUTCOMES 

After completion of the course students would be able to:  

CO1.  define basic concepts of Artificial Intelligence. 

CO2.  relate various computer components used in Artificial Intelligence. 

CO3.  identify different logical and reasoning techniques used in AI. 

CO4.  understand pattern discovery, data handling and data visualization 

CO5.  analyze the general modelling process in Data Science. 

CO6.  understand the real world problems and applications of AI and DS for solving the problems. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND MACHINE 

LEARNING 

280121 
L T P Total Credits 

4 - - 4 

COURSE OBJECTIVES 

 To provide the most fundamental knowledge to the students so that they can understand 

what the AI is. 

 To present the basics of Artificial Intelligence (AI) and machine learning (ML). 

 To investigate applications of AI and ML techniques in social media analysis, mobile and 

IoT analysis, time series analysis, artificial neural networks and other machine learning 

models. 

--------------------------------------------------------------------------------------------------------------- ----------------------------- 

Unit I 

Artificial Intelligence: Introduction, History of AI, AI Problem, Approaches, Goals, 

Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact, 

Cyber-Physical System, Evolution of Industry, Data Availability, Relation between 

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields. 

Unit II 

Conventional Vs Machine Learning Programming, Data/Information/Knowledge, Type of 

Data: Structure, Non Structure, Semi Structure, Images, Video, Temporal, Real Time. Data 

Types: Categorical/Nominal/Ordinal, Data Types Conversion, Model, Algorithm, Model 

Development Life Cycle, Learning, Training, Testing, Validation, Importance of Data, AI 

Tools for Implementation.  

Unit III 

Introduction to Machine Learning: Basic Concepts of Machine Learning, Types of 

Learning: Supervised, Unsupervised and Reinforcement Learning, Categorical and 

Continuous Data, Skewness and Correlation, Regression Analysis Vs Classification. 

Supervised Learning: Linear and Logistic Regression: Linear models for classification, 

Sigmoid, Logistic regressions with single and multiple variables, Polynomial regression. 
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Unit IV 

Unsupervised Learning: Clustering, Common distance measures, Hierarchical algorithms – 

agglomerative and divisive, partitioning algorithms – k-means and derivatives; Design and 

Analysis of Machine Learning Experiments: Guidelines for machine learning experiments, 

Factors, Response, and Strategy of experimentation, Cross-Validation and Resampling 

methods, measuring classifier performance. 

Unit V 

Artificial Intelligence and Machine Learning in Real World: Speech Processing, Natural 

Language Processing, Planning, manufacturing industry, logistic industry, retail industry. 

AI and DS in Healthcare, Defense and Agriculture, Cyber Security, Agriculture, E-

Commerce, Finance, Smart Devices. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 

RECOMMENDED BOOKS 

 Artificial Intelligence A Modern Approach by Stuart J. Russell and Peter Norvig, Prentice 

Hall. 

 Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer. 

 E. Alpaydin, Introduction to Machine Learning (3rd ed.), PHI, 2015. ISBN 978-

8120350786. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 

COURSE OUTCOMES 

After completion of the course students would be able to:  

CO1.  define basic concepts of Artificial Intelligence. 

CO2.  relate various computer components used in Artificial Intelligence. 

CO3.  learn about and practice a variety of Supervised and Unsupervised Learning approaches. 

CO4.  familiarize and learn about the latest trends and research in the field. 

CO5.  understand the real world problems and applications of AI and ML for solving the problems. 

----------------------------------------------------------------------------------------------------------------------------- --------------- 
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COMPUTER PROGRAMMING 

160122/230122/240122/270122/280122                         
L T P Total Credits 

2 1 2 4 

COURSE OBJECTIVES 

● To develop the understanding of algorithms, programming approaches and program 

documentation techniques. 

● To study the concepts of procedural and object oriented programming. 

● To design and implement basic programming solutions using programming constructs. 

--------------------------------------------------------------------------------------------------------------------- 
 

Unit I 

Introduction to Programming, Types of Computer Programming Languages, Program 

Execution and Translation Process, Problem Solving using Algorithms and Flowcharts. 

Introduction to C++ Programming: Data Types, Constants, Keywords, Variables, 

Input/Output, Operators & Expressions, Precedence of Operators. 

Unit II 

Control Statements and Decision Making: goto statement, if statement, if-else statement, 

nesting of if statements, switch statement, while loop, do...while loop, for loop, nesting of 

for loops, break and continue statement. Function Basics, Function Prototypes, Passing 

Parameter by Value and by Reference, Default Arguments, Recursion. Arrays: One 

Dimensional Arrays, Multidimensional Arrays, Passing Arrays to Functions. 

Unit III 

Strings, Pointers, Structures and File Handling: Operations on Strings, Basics of Pointers 

& Addresses, Reference Variable, Pointer to Pointer, Pointer to Array, Array of Pointers, 

Pointer to Strings. Dynamic Memory Allocation using New and Delete Operators. 

Structures & Union, Pointer to Structure, Self-Referential Structures. File Concepts, Study 

of Various Files and Streams, Operations on Files. 

Unit IV 

Object Oriented Paradigm, Features of OOPS, Comparison of Procedural Oriented 

Programming with Object Oriented Programming, Abstract Data Types, Specification of 

Class, Visibility Modes, Defining Member Functions, Scope Resolution Operator, 

Constructors, its types, and Destructors, Creating of Objects, Static Data Member, Static 
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Member Function, Array of Objects, Object as Arguments, Inline Function, Friend 

Function. 

Unit V 

Polymorphism: Introduction, Type of Polymorphism: Compile Time Polymorphism & Run 

Time Polymorphism, Function Overloading, Operator Overloading. Inheritance: 

Introduction, Visibility Modes, Types of Inheritance: Single Level, Multilevel, Multiple, 

Hybrid, Multipath. 

--------------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS 

● C++ How to Program, H M Deitel and P J Deitel, Prentice Hall. 

● Programming with C++, D Ravichandran, T.M.H. 

● Computing Concepts with C++ Essentials, Horstmann, John Wiley. 

● The Complete Reference in C++, Herbert Schildt, TMH. 

● Object-Oriented Programming in C++, E Balagurusam. 

● Fundamentals of Programming C++, Richard L. Halterman. 

--------------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completing this, the students will be able to: 

CO1. identify situations where computational methods and computers would be useful. 

CO2. develop algorithms and flowchart for a given problem. 

CO3. understand the concepts of procedural programming. 

CO4. explain the concepts of object oriented programming and its significance in the real world. 

CO5. analyze the problems and choose suitable programming techniques to develop solutions. 

CO6. develop computer programs to solve real world problems. 

--------------------------------------------------------------------------------------------------------------------- 
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DIGITAL LOGIC DESIGN 

160123/230123/240123/270123/280123  
L T P Total Credits 

2 1 - 3 

COURSE OBJECTIVES 

 To understand the fundamental operating components of Digital Computers.  

 To learn various number systems, boolean algebra employed in digital computers. 

 To understand the concepts of counters, latches and flip-flops. 

--------------------------------------------------------------------------------------------------------------------- 
 

Unit I                                                                 

Introduction to Digital Electronics, Needs and Significance, Different Number System: 

Binary Numbers, Octal and Hexadecimal Numbers, Conversions, Complement’s, Signed 

Binary Numbers, Binary Arithmetic’s, Binary Codes: BCD, ASCII Codes. 

Unit II                                                                                                  

Basic Theorems and Properties of Boolean Algebra, Boolean Functions, Boolean Relations, 

Digital Logic Gates, De Morgan’s Theorem, Karnaugh Maps and simplifications.  

Unit III                                                                     

Combinational Circuits, Half Adder, Full Adder, Binary Adder-Subtractor, Binary 

Multiplier, Comparator, Decoders, Encoders, Multiplexers. Programmable Devices: 

Programmable Logic Array (PLA), Programmable Array Logic (PAL). 

Unit IV                                                                   

Sequential Circuits, Latches, Flip-Flops: RS Latches, Level Clocking, D Latches, Edge-

triggered D Flip-flop, Edge-triggered JK Flip-flop, JK Master-slave Flip-flop; Registers, 

Shift Registers, Counters, Ripple Counters, Synchronous Counters. 

Unit V                                                                  

Introduction to Memory, Memory Decoding, Error Detection and Correction, Sequential (or 

simple) programmable logic device (SPLD), Complex programmable logic device (CPLD), 

Field-programmable gate array (FPGA), Digital Logic Design: RTL and DTL Circuits, 

TTL, ECL, MOS, CMOS, Application Specific Integrated Circuits.        

--------------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS 

 Digital Design, Morris Mano M. and Michael D. Ciletti, IV Edition, Pearson Education. 
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 Digital Electronics: Principles, Devices and Applications, Anil K. Maini, Wiley. 
 

------------------------------------------------------------------------------------------------------------------ 

COURSE OUTCOMES 

After completion of the course students would be able to:  

CO1.  explain the basic components and functional units to define computer architecture  

CO2.  explain different number systems and basic operations employed at machine level. 

CO3.  develop the understanding of combinational circuits. 

CO4.  analyse the basic concept of sequential circuits. 

CO5.  compare and differentiate various memories used in Computers. 

CO6.  reduce the boolean functions to mitigate hardware complexity issues. 

------------------------------------------------------------------------------------------------------------------- 
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DISCRETE STRUCTURES  

                                                          160124 

L T P Total Credits 

2 1 - 3 

COURSE OBJECTIVES 

● To perceive the knowledge of basic algebra  

● To describe function and its relation 

● To familiarize propositional logic 

● To know about the graph theory and its application in computer engineering  

● To familiarize the discrete numeric function and generating function 

-------------------------------------------------------------------------------------------------------------------------------- 

Unit-I  

Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion, 

Multisets, Functions and Relations, Binary Relations, Equivalence Relations and Partitions, 

Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle. 

Unit-II  

Prepositional Logic, Syntax, Semantics of ATF (Atomic Formula), WFF (Well Formed 

Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Normal and Closure Form of 

Prepositional Calculus. 

Unit-III  

Introduction and Basic Terminology of Graphs, Planner Graphs, Multi-Graphs and Weighted 

Graph, Shortest Path in Weighted Graph, Introduction to Eularian Paths and Circuits, Hamiltonian 

Paths and Circuits, Introduction to Trees, Rooted Trees, Path Length in Rooted Trees, Spanning 

Trees and Cut Trees. 

Unit-IV 

Introduction to Discrete Numeric Functions and Generating Functions, Introduction to Recurrence 

Relations and Recursive Algorithms, Linear Recurrence Relations With Constant Coefficients, 

Homogeneous Solutions, Particular Solutions and Total Solutions. 

Unit-V 

Introduction to Group, Subgroups, Generations and Evaluation of Power, Cosets and Lagrange’s 

Theorem, Group Codes, Isomorphism and Automorphism, Homomorphism and Normal Sub 

Groups, Ring, Integral Domain and Field. 

-------------------------------------------------------------------------------------------------------------------------------- 
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RECOMMENDED BOOKS  

 J. Tremblay and Manohar: Discrete Mathematical Structures with Application to Computer 

science. Narsingh Deo: Graph Theory. 

 Kenneth Rosen: Discrete mathematics and its applications (6th edition).2006. McGraw-

Hill 

 C. Liu, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.  

 T. Koshy: Discrete mathematics with applications.2003. Academic Press.  

 J. Hein: Discrete structures, logic and computability.2009. Jones & Bartlett Publishers. 

---------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. explain the basic concept of set theory, prepositional logic, graph theory, discrete numeric function 

and algebraic structure. 

CO2. illustrate the knowledge of course content and distinguish between them in terms of their 

applications. 

CO3. identify the concepts of graph and tree for solving problems in the computer science. 

CO4. apply the concepts of studied topics with suitable technique faced in engineering problems 

CO5. analyze the set theory, prepositional logic, graph theory, discrete numeric function and algebraic 

structure to examine the real world problem. 

CO6. build analytical skill and interpret applications of engineering beneficial in real time 

troubleshooting. 

------------------------------------------------------------------------------------------------------------------------------- 
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING 

100022 

L T P Total Credits 

2 1 2 4 

COURSE OBJECTIVES 

 To impart the basic knowledge of the DC and AC circuits and their applications. 

 To familiarize the students with the basic knowledge of magnetic circuits, transformer 

and its terminology. 

 To make familiarize the students about the working of rotating electrical machine, various 

electronic circuits and its importance. 

------------------------------------------------------------------------------------------------------------------- 
 

Unit I  

D.C. Circuits Analysis: Voltage and Current Sources: Dependent and independent 

source, Source conversion, Kirchhoff’s Law, Mesh and Nodal analysis. Network 

theorems: Superposition theorem, Thevenin’s theorem & Norton’s theorem and their 

applications.  

Unit II  

Single-phase AC Circuits: Generation of sinusoidal AC voltage, definitions: Average 

value, R.M.S. value, Form factor and Peak factor of AC quantity, Concept of Phasor, 

analysis of R-L, R-C, R-L-C Series and Parallel circuit, Power and importance of Power 

factor. 

Unit III 

Magnetic Circuits: Basic definitions, AC excitation in magnetic circuits, self-inductance 

and mutual inductance, Induced voltage, laws of electromagnetic Induction, direction of 

induced E.M.F. Flux,MMF and their relation, analysis of magnetic circuits.  

Unit IV 

Single-phase Transformer &Rotating Electrical Machines: Single phase transformer, 

Basic concepts, construction and working principal, Ideal Transformer and its phasor 

diagram at No Load, Voltage, current and impedance transformation, Equivalent circuits 

and its Phasor diagram, voltage regulation, losses and efficiency, testing of transformers, 

Construction & working principle of DC and AC machine. 
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Unit V  

Digital Electronics, Devices & Circuits: Number systems used in digital electronics, 

decimal, binary, octal, hexadecimal, their complements, operation and conversion, 

Demorgan’s  theorem, Logic gates- symbolic representation and their truth table, 

Introduction to semiconductors, Diodes, V-I characteristic, Bipolar junction transistors 

and their working, Introduction to CB, CE & CC transistor configurations. 

------------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS 

 Basic Electrical and Electronics Engineering, D.P. Kothari & I.J. Nagrath-Tata McGraw 

Hill  

 Basic Electrical and Electronics Engineering, V N Mittle & Arvind Mittal -Tata McGraw 

Hill 

 Basic Electrical and Electronics Engineering, S. K Bhattacharya -Pearson  

 Electrical Machinery- A.E. Fitzgerald, C. Kingsley and Umans - TMH 

 Principles of Electrical Engineering- Vincdent Del Toro- Prentice Hall.  

 Basic Electrical Engineering -A,E. Fitzgerald, Higginbotham and Grabel -TMH 

 Integrated Electronics- Millmann & Halkias 

 Electronics Devices & circuits- Sanjeev Gupta, Dhanpat Rai Publication 

 Basic Electrical and Electronics Engineering, D.C Kulshreshtha-Tata McGraw Hill  

------------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of the course students would be able to:  

CO 1. solve dc & ac circuits by applying fundamental laws & theorems 

CO 2. compare the behavior of electrical and magnetic circuits for given input 

CO 3. explain the working principle, construction, applications of rotating electrical machines  

CO 4. explain the working principle, constructional details, losses & applications of single phase 

transformer. 

CO 5. select the logic gates for various applications in digital electronic circuits. 

CO 6. explain characteristics of diode and transistor. 

------------------------------------------------------------------------------------------------------------------- 
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IT WORKSHOP 

160125 

L T P Total Credits 

- - 2 1 

COURSE OBJECTIVES  

 To make use of computers for various purposes like surfing the net, sending/ receiving 

emails, preparation of various documents and presentations, preparing small databases, 

maintenance of accounts. 

 To acquire the knowledge of computer system, mother board and its processing unit. 

 To be aware of different memories, windows installation, hardware and software 

troubleshooting. 

--------------------------------------------------------------------------------------------------------------------- 

Unit-I 

Computer Hardware: Introduction to Hardware Peripherals like RAM, ROM, Keyboard, 

Hard disk drive, Mouse , Processors, Generation of processor , Working of SMPS , Study 

of various ports, Assembly and Disassembly of Computer, Study of Networking Cable and 

it’s types, Installation and Partition of Hard Disk, Troubleshooting & Fault finding. 

Unit-II 

Operating System and software installations: Introduction to Operating System, Types 

of Operating System (Windows and Linux), Evolution of Operating System, Introduction 

of Software, Types of Software, Installation steps for Operating System (Windows, Linux 

etc), Creating Virtual Machine using VMware/ VirtualBox. 

Unit-III 

Word & Excel Orientation: Overview of Microsoft office word / Excel, New Features of 

Microsoft Office, Working with Documents in Microsoft Word /Excel, Saving the File, 

Formatting the Text, Alignment of Text, Applying Fonts, Spell Checking, Inserting Header 

and Footer , Charts and Graphics in Microsoft Word/Excel, Working with Tables, functions 

and Macros in Microsoft Word/Excel, Validating Data in Microsoft Excel, Using formulae 

in Excel, Creating project/certificates/Newsletter using Word.PowerPoint Presentation: 

Introduction to Microsoft PowerPoint, Use of Standard Formatting toolbar, Working with 

Charts and Tables, Editing slides, Changing templates, Slide Layouts, Inserting clipart & 
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Pictures into slide, Slide Transitions, Animation, Inserting sound and movies into slides, 

Create & Deliver dynamic presentation. 

Unit-IV 

Computer Application: Microsoft Disk Operating System (MS-DOS): Internal 

Commands, External Commands, Batch File etc. Overview of Linux, Common Linux 

Features, Essential Linux commands, Advantage of Linux, Creating E-mail Account, E-

mail Writing , Blog Writing, Net Surfing and Chatting ,Customize Web Browser with the 

LAN proxy setting, Bookmarks, Search Toolbars and Pup up Blockers, Install Antivirus 

Software, Configure personal firewall and Window update, Customize browser to block 

pop ups, Cyber Hygiene. 

Unit-V 

Internet: Introducing the Networking concept using LAN & WAN, Introduction, 

Evolution and Uses of Internet, Concepts of Web Browser, Web Page and Web Site, Study 

of various Internet based services like Email, Social Network, Chat, Introduction to Cyber 

Security and Cyber Laws. 

Server: Introduction to Server, Difference between server and normal desktop, Evolution 

of servers, Study of various servers. Web designing using HTML/CSS. 

--------------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS 

 Comdex Information Technology course tool kit Vikas Gupta, WILEY Dreamtech 

 The Complete Computer upgrade and repair book, 3rd edition Cheryl A Schmidt, WILEY 

Dreamtech. 

 Introduction to Information Technology, ITL Education Solutions Limited, Pearson 

Education. 

 PC Hardware and A+ Handbook - Kate J. Chase PHI (Microsoft) 

--------------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of the course student would be able to: 

CO1. understand the basic concept and structure of computer hardware and networking. 

CO2. demonstrate installation of windows and connections through ports at basic level. 

CO3. identify the existing configuration of the computers and peripherals. 

CO4. apply the knowledge about computer peripherals to identify/rectify problems onboard. 

CO5. explain the concept of Memory, Motherboard, Bus and SMPS. 
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CO6. manage data backup and restore operations on computer and update application software. 

--------------------------------------------------------------------------------------------------------------------- 

 


