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Science
Data Science (140511)

Course Objective: To equip students with the necessary skills and knowledge to effectively analyze and interpret
data using Python, enabling them to make data-driven decisions and contribute to the field of data science.

Unit 1: Need for data science, benefits and uses, facets of data, data science process, Introduction of basics
python tool, Setting working Directory, Creating and saving a script file, File execution, removing variables
from environment, clearing environment, Commenting script files, Variable creation, Data types and
associated operations, Arithmetic and logical operators.

Unit 2: Control structures, loop, Functions, data structures: Lists, Arrays, Tuples, Dictionary, Sets, NumPy
library, Data Collection: Getting to know your data, Types of Data, Data collection strategies, Data Pre-
processing, Feature engineering, Exploratory Data Analytics.

Unit 3: Descriptive Statistics, Mean, Standard Deviation, Skewness and Kurtosis, inferential statistics:
hypothesis testing, probability: probability theory, conditional probability, Pandas library, dataframe and
dataframe related operations, Reading files.

Unit 4: Data Cleaning and Preparation, Handling Missing Data, Data Transformations using pandas and
sklearn library, Removing Duplicates, Replacing Values, Detecting Outliers. Data visualization on different
dataset using matplotlib and seaborn libraries, Scatter plot, Line plot, Bar plot, Histogram, Box plot, Pair
plot.

Unit 5: Supervised learning: Regression, classification, Linear regression, logistic regression, decision tree,
tree creation with entropy and information gain, ID3 algorithm, random forest, naive bayes theorem, K-
nearest neighbor and ensemble methods for solving real world problems, Unsupervised learning: Clustering,
Reinforcement learning.

BOOKS AND REFERENCES

1. Mastering python for data science, Samir Madhavan

2. Introduction to linear algebra - by Gilbert Strang

3. Applied statistics and probability for engineers — by Douglas Montgomery
4. Pattern Recognition and Machine Learning, Christopher M. Bishop

COURSE OUTCOMES:
After completing the course, the student will be able to:
CO1l. Define different Data Science techniques.
CO2. Ilustrate various tools used for Data Science technique.
COs. Build exploratory data analysis for Data Science methods.
CO4. Apply data visualization techniques to solve real world problems.
COS. Apply Data Science techniques for solving real world problems.
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Microprocessor and Interfacing (140512)
Course objectives: To introduce the basic concepts of microprocessor and microcontroller and to develop
assembly language programming skills along with their use in various applications.

Unit I: Introduction to Microprocessor: History and evolution of microprocessor and their classification,
Introduction to microprocessors and microcomputers, Study of 8 bit Microprocessor, 8085 pin configuration,
Internal Architecture and operations, Interrupts, Interrupts and interrupt service routine.

Unit II: 8085 Assembly Language Programming: 8085 instruction set, 8085 assembly language programming,
Addressing modes, Counters and Time delays, Instruction cycle, Machine cycle, T-states, timing diagram for 8085
instructions.

Unit III: Peripheral Devices and their Interfacing: Introduction to memory interfacing and various interfacings
chips like: Programmable input/output ports 8155/8255, Programmable interval timer 8253/8254, keyboard/display
controller 8279, Programmable communication interface 8251 USART, Programmable interrupt controller 8259,
DMA controller 8257.

Unit IV: Architecture and Programming of 16-Bit Microprocessor: 8086 Block diagram and Architecture, Pin
configuration of 8086, Execution Unit (EU) and Bus Interface Unit(BIU), Minimum mode & Maximum mode
operation, Memory segmentation, Instruction set and addressing modes of 8086, Introduction to 8086 assembly
language programming.

Unit V: Microcontrollers & Embedded Systems: Introduction to microcontrollers and embedded systems, 8051
architecture, Pin description, I/O configuration, Interrupts, Addressing modes, an overview of 8051 instruction set,
use of microcontrollers in real time embedded system design.

Text Book:

1. Ramesh. S. Gaonkar, Microprocessor architecture Programming and Application with 8085 Penram
International Publishing, 4:Edition.

2. B. Ram, “Fundamentals of Microprocessors and Microcomputer” DhanpatRai, S*Edition.

Reference Books:

L. Douglas V Hall., “Microprocessor and Interfacing” Tata Mcgraw Hill

2. A.K. Ray and K. M. Bhurchandi , “Advance Microprocessor and Peripheral”, Tata Mcgraw Hill

Course Outcomes
After successful completion of the course, students will be able to:

COl. Explain the architecture and organization of 8085 microprocessors.

CO2. Develop assembly language programming skill for 8085.

COs. Design the Interfacing circuitry of memory and I/O devices using interfacing chips/PICs with
8085.

CO4. Discuss the architecture and organization of 8086 microprocessors.

COS. Describe the instruction set and architecture of 8051 microcontroller.
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Electromagnetic Fields (140515)
Course objectives: To develop an understanding of fundamental concepts of electromagnetic fields with an emphasis
on wave propagation and to create ability to relate basic electromagnetic concepts to the performance of devices,
circuits, and systems.

Unit I Electrostatics: Coulomb’s Law, Electric field intensity, Electric flux and flux density, Gauss law,
Boundary relations, Concept of divergence, Curl, Scalar and vector potential, Divergence theorem, Stokes
theorem, Electric field in dielectric and conductor, Continuity equation, Poisson’s and Laplace’s equations.

Unit II Magnetostatics: Lorentz force, Magnetic field intensity (H) — Biot—Savart’s Law— Ampere’s
Circuit Law — H due to straight conductors, Circular loop, Infinite sheet of current, Magnetic flux density
(B) —in free space and conductor, Magnetic materials — Magnetization.

Unit III Electrodynamic Fields: Magnetic field in multiple media — Boundary conditions, Scalar and vector
potential, Poisson’s equation, Magnetic force, force between current carrying wires, Magnetic circuits — Faraday’s
law, Displacement current — Maxwell’s equations (differential and integral form) —for steady, time varying and time
harmonic fields.

Unit IV Electromagnetic Wave Equation: General wave equation, Uniform plane wave in free space,
Perfect dielectric, Lossy dielectric and conducting medium, Skin depth, Poynting vector and Poynting
theorem.

Unit V Polarization and Reflection of Wave: Wave Polarization- linear-elliptic-circular, Reflection of
uniform plane waves, Normal incidence and Oblique incidence, Brewster angle, Total internal reflection.

Text Books:

1. Elements of Engineering Electromagnetic Third Edition- N.N. Rao- Prentice Hall, India.
2. Elements of Electromagnetic, Second Edition- Matthew N.O. Sadiku- Saunders coll Publishing.

Reference Books:

1. Fields & Waves in Communication Electronics - S. Ramo, J.R. Whinnery & T. Van Duzer- John
Wiley & Sons.

2. Electromagnetic - J.D. Kraus-McGraw Hill.

3. Electromagnetic Waves & Radiating Systems - E.C. Jordan & K.G. Balmain- Prentice Hall.

Course Qutcomes
After successful completion of the course, students will be able to:

CO1.  Solve the problems associated with static electromagnetic fields in different engineering situation.
CO2.  Describe static and dynamic electric and magnetic field.

CO3.  Apply boundary conditions for electric and magnetic fields at the interface of two different media.
CO4.  Solve diverse engineering problems with the help of Maxwell equations.

COS.  Analyze the behavior of plane waves in different media.
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Data Communication (140519)

Course objectives: To provide an introduction to fundamental computer network architecture concepts and their
applications.

Unit I Introduction to Switching Techniques: Circuit switching, Message switching, Packet switching,
Protocols, Layered network architecture and architecture OSI & TCP/IP reference model, Physical layer
transmission medium, RS 232 C, Modem, Topologies.

Unit II Data Link Layer: Framing BSC, HDLC. ARQ: Stop and wait, Sliding window, Efficiency, Error
detection and Error correction, Hamming codes, Parity checks — CRC, Checksum, HARQ.

Unit IIT MAC Layer: MAC sub layer — LAN protocols, ALOHA, Slotted and pure ALOHA, CSMA, CSMA/CD,
Token bus, Token Ring, TDMA, CDMA, FDMA, Ethernet, Bridge, Router, Gateway, Switch.

Unit IV Network Layer: Routing — Data gram and Virtual Circuit, Distance vector and Link state Routing,
Dijkstra’s Algorithms, Congestion Control: Leaky bucket algorithm, Slow start, ATM model and ATM traffic
management — AAL, X.25, IP layer, IP addressing.

Unit V Transport Layer: Connection oriented transport protocol mechanism, TCP, Transport flow regulation,
UDP Segmentation & Reassemble, Session and Transport Interaction, Synchronization, Session protocols, FTP,
Remote login.

Physical Layer: Signals and Transmission, Data Encoding, Transmission Media, Transmission Impairments,
Multiplexing, Transmission Modes, Networking Devices, Error Detection and Correction, Physical Layer
Protocols, Link Budget and Signal-to-Noise Ratio (SNR).

Text Books:
1. Data Communication & Networking — B.A. Forouzan, Tata Mc-Graw Hill
2. Dataand Computer Communication — W. Stallings, Pearson

Reference Books:
1. LANs—Keiser,TataMc-Graw Hill
2. Internetworking with TCP/IP — VOL-I —D.E. Comer, PHI
3. ISDN and Broad band ISDN with Frame Relay & ATM — W. Stalling, Pearson

Course Qutcome:
After successful completion of the course, students will be able to:

COL1. Analyze the error and flow control in communication network.
CO2. Explain the concepts of MAC layer.

COas. Identify the different types of routing used in IP.

CO4. Classify the transport mechanism in TCP/UDP.

COS. Explore the different application protocol used in internetworking.
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Digital Signal Processing (140520)
Course Objectives: Understanding of the fundamental concepts of digital signal processing, designing of digital
filters, and brief knowledge about the Multirate digital signal processing.

Unit I Review of Transform Domain Techniques: Review of discrete time signals and systems, Properties and
applications of discrete time Fourier transform, Review of Z transform, Analysis of minimum phase, maximum
phase and inverse system.

Unit II Discrete Fourier Transform (DFT): Introduction and properties of DFT, Computation of circular
convolution using DFT, Decimation in time FFT algorithm, Decimation of frequency FFT algorithm with radix-2,
and radix-4.

Unit III Digital Filters (Part-I): Characteristics of practical frequency selective filters, various signal flow graph
structure of IIR filters. IIR Filter design: Overview of Butterworth, Chebyshev and Elliptic approximations,
Design of discrete time IIR filters using Impulse invariant, and Bilinear transformation methods, Spectral
transformation of IIR filters.

Unit IV Digital Filters Part-II: Introduction and Signal flow graph structure of FIR Filter.

FIR Filter design: Symmetric, and Asymmetric FIR filters, Design of linear phase FIR filters using windows, and
Frequency sampling method, Design of Optimum Equiripple linear phase FIR filters, Design of FIR
differentiators.

Unit V Multirate Digital Signal Processing: Introduction, Decimation and Interpolation, Sampling rate
conversion by a Rational factor.

Implementation of Sampling rate Conversion: Sampling rate conversion with Cascaded integrator, Comb filters
, Polyphase structures for decimation, and interpolation filters, Application of multirate signal processing.

Text Books:

1. John. G. Proakis, “Digital Signal Processing”, 4» Edition, Pearson Education.

2. Oppenheim and Schafer, “Digital Signal Processing”, 2« Edition, PHI Learning.

Reference Books:

L. Johnny R. Johnson, “Introduction to Digital Signal Processing”, 1+ Edition, PHI Learning.

2. Rabiner and Gold, “Theory and Application of Digital Signal Processing”,3~ Edition, PHI Learning.

3. Ingle and Proakis, ”Digital Signal Processing- A MATLAB based Approach”, 3« Edition, Thompson,

Cengage Learning.

Course Outcomes:
After successful completion of the course, students will be able to:
CO1. Analyze discrete time system using transform methods.
CO2. Compute DFT using FFT algorithms.
CO3. DesignIIR Filters.
CO4. Design FIR Filters.
COS. Apply the concept of multi-rate signal processing in practical applications.
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Subject Code: 140511

Course Objective: To equip students with the necessary skills and knowledge to effectively analyze and
interpret data using Python, enabling them to make data-driven decisions and contribute to the field of
data science.

10.

5.

Co

LIST OF EXPERIMENTS

. Write a Python Program to perform various arithmetic operations (+, -, * / ...) and display the

results.

Create a List using Python program and perform following operations:

(a) Reverse the items of the list

(b) Find consonants and vowels in the list

(c) Change a particular character/number in the list

Write a Python Program to create a Matrix (using Numpy Library) and perform multiplication of
two matrices.

Write a Python Program to create a Matrix (using Numpy Library) and perform Transpose of a
matrix.

Write a Python Program to create a Matrix (using Numpy Library) perform inverse of a matrix.
Write a Python Program using Pandas Library to perform arithmetic operations on two
Pandas Series.

Write a Python Program using Pandas Library to join the two given dataframes along rows
and assign all data.

Write a Python program to generate a Line Plot for random data points using MatPlotLiB Library,
also customize line style, color, markers and labels.

Write a Python program to generate a Bar Plot for random data points using MatPlotLiB Library,
also customize line style, color, markers and labels.

Write a Python program to create multiple subplots (for standard functions like sine, cosine...)
and display it in a single figure, also customize titles, layouts and axes of subplots.

Skill based Mini Project

. Develop a machine learning model that predicts the prices of houses based on the features such

as —size, location and number of rooms in the house.
Develop a machine learning model to categorize iris flower from iris flower dataset into different
species based on petals and sepal measurements.

. Develop a machine learning model to predict whether the credit card holder will default on their

payments based on the historical credit data.

Develop a machine learning model that predicts that patients have diabetes or not based on
various medical measurements.

Develop a machine learning model to classify fake images based on features of the faces.

urse Outcomes:
After successful completion of the course, students will be able to:

CO1. Write a program in Python.
CO2. Analyze and evaluate datasets using Python for data science tasks.
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Subject Name: Microprocessor and Interfacing
Subject Code: 140512

Course Objectives
This course gives the ability to the students to learn the assembly language programming of 8085, 8086
microprocessor and 8051 microcontroller and their interfacing with different peripherals.

List of Experiments
1. Write an assembly language program to perform different arithmetic operations on 8 bit numbers

using 8085 microprocessor.

2. Write an assembly language program to find whether the number is even or odd using 8085
MiCroprocessor.

3. Interface a Stepper Motor to the 8085 microprocessor system and write an 8085 assembly
language program to control the Stepper Motor.

4. Write an assembly language program to generate standard waveforms using DAC and display
waveforms on CRO with 8085 microprocessor.

5. Write an assembly language program to obtain 2’s complement of a given number using 8086
MiCroprocessor.

6. Write an assembly language program to perform arithmetic operations of two BCD numbers using
8086 microprocessor.

7. Write an assembly language program to interfacing 8253 Timer with 8086 microprocessor in
different modes.

8. Write an assembly language program to interfacing temperature measurement card with 8086 and
display the temperature on LCD.

9. Write an assembly language program to interface ADC card with 8051 microcontroller and
display the digital value of the LCD.

10. Write an assembly language program to interface 7 segment display with 8051 Microcontroller.

Value added Experiments:

1. Write an assembly language program to interfacing temperature measurement card with 8086 and
display the temperature on LCD.
2. Write an assembly language program to interface 7 segment display with 8051 Microcontroller.

Course Outcomes:
After successful completion of the course, students will be able to:

COl. Develop the assembly language programs for the different arithmetic and logical operations
using 8085, 8086 microprocessor and 8051 microcontroller.

CO2. Design interfacing circuits for different /O devices using PPIs with 8085, 8086
microprocessors and 8051 microcontroller.
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1. Develop an 8085 microprocessor assembly language program to generate Fibonacci series using
8085 Simulator.

2. Develop an 8085 microprocessor assembly language program to calculate the square root using
8085 Simulator.

3. Develop an 8086 microprocessor assembly language program to interface virtual stepper motor
with 8086 on Emu86 simulator.

4.  Develop an 8086 microprocessor assembly language program to check a string as palindrome or
not on Emu86.

5. Write an assembly language program to interface virtual ADC card with 8085 and display the
digital value on the LCD using 8085 Simulator on 8085 Simulator.

6.  Develop an 8051 microcontroller assembly language program to display counting from 01 to 10
on virtual Seven Segment Display using EdSim 51 Simulator.

7. Develop an 8051 microcontroller assembly language program to interface virtual ADC with 8051
and perform analog to digital conversion operation on EdSim 51 Simulator.

8. Develop an 8051 microcontroller assembly language program to interface virtual Stepper Motor
with 8051 and perform clockwise rotation at defined RPM on EdSim 51 Simulator.

9.  Develop an 8051 microcontroller assembly language program to interface virtual DAC with 8051
and perform digital to analog conversion operation on EdSim 51 Simulator.

10.  10.Develop an 8051 microcontroller assembly language program to interface virtual LCD display

with 8051 and show real time entered number on LCD using EdSim 51 Simulator.
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Departmental Lab Course

6.

Subject Name: Minor Project-I
Subject Code: 140516

Course objective

This course gives the basic introduction of electronics hardware system and provides hands-on
training with familiarization, identification, testing, assembling, dismantling, fabrication and repairing
such system by making use of the various tools and instruments available in the electronics workshop.

List of Exercise/ Experiments

Familiarization/Identification of electronics component with specification (Functionally, type, size,
colour coding, package, symbol, cost etc. [Active, Passive, Electrical, Electronic, Electronic-
Mechanical, Wires, Cables, Connectors, Fuses, Switches, Relays, Crystals, Displays, Fasteners, Heat
sink etc.]
Drawing of electronic circuit diagrams using symbols, Interpret data sheets of discrete components
and IC’s, Estimation and costing.
Familiarization/application of testing instruments and commonly used tools. (Multimeter, function
generator, power supply, CRO etc.) (soldering iron, De-soldering pump, Pliers, Cutters, Wire
strippers, Screw drivers, Tweezers, Crimping tool, Hot air soldering and de-soldering station etc.)
Testing of electronic component (Resistor, Capacitor, Diode, Transistor, UJT and JFET using
multimeter.)
Inter-connecting methods and soldering practices.[Bread board, Wrapping, Crimping, Soldering —
types-selections of materials and safety precautions, Soldering practice in connectors and general
purpose PCB, Crimping.]

Printed circuit board (PCB) [Types, Single sided, Double sided, Processing methods, Design and

fabrication of a single sided PCB for a simple circuit with manual etching (Ferric chloride) and drilling.]

Course Outcomes

After successful completion of the workshop, students will be able to:

CO1.
CO2.

COa3.
COA4.
COs.

Identify electronics components and their testing.

Operate measuring instruments (such as multi-meter) and electronics equipments likes CRO, dual-
power tracking power supply & function generator.

Design the electronics circuits on bread-board.

Perform soldering and de-soldering of the circuit components properly.

Troubleshoot a not working electronic circuit and to rectify it.
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