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COURSE STRUCTURE

No.of No. of
Year | Semester (Course Title of the Course Hrs %
Credits
_ /Week
Advanced Accounting 5 4
I v 9 Cost and Management Accounting 5 +4
5 Data Science using Python 3 3
Data Science using Python-Practical |2 1




SEMESTER-IV
COURSE 10: DATA SCIENCE USING PYTHON

Theory Credits: 3 3 hrs/week

Course Objectives:

1. To mtroduce students to the foundational concepts and significance of data science in
modern business and technology contexts.

2. To develop proficiency in Python programming, focusing on data types, control structures,
and core operations.

3. To equip students with skills in handling and manipulating structured and unstructured data
using Python libraries.

4. To enable students to perform exploratory data analysis and data cleaning using tools like
NumPy and Pandas.

5. To foster the ability to visualize data effectively using Python libraries such as Mat plot lib
and Sea born.

Course Outcomes:

1. Understand the role of data science, its components, and its relationship with AI and machine
learning.

2. Apply Python programming constructs such as strings, lists, tuples, sets, and dictionaries to
solve basic data problems.

3. Demonstrate the ability to perform data manipulation and cleaning using NumPy and
Pandas.

4. Conduct exploratory data analysis and extract insights from data sets using Python- based
tools.

5. Create and customize data visualizations usmg Mat plot lib and Sea born to communicate
analytical findings.

Unit-1: Introduction to Data Science

Importance of Data Science:Needfor Data Science,What is Data Science? Data Science
process Business Intelligence and Data Science, Categories of Data: Unstructured
data, Structured data, Semi Structured data, Time series data, Sources of data: APIs, Web pages,
Databases, Files, Taxonomy of types of data. Data Scientist: Responsibilities of a data scientist,
Skills required for a data scientist, Programming and Analysis tools for Data Science.

Unit-II: Basic Python: Part-1

Features of Python,writing and executing python program,Indentation,Constants,Identifiers,
Variables, Keywords,Data types,Input/Output,Operators. Conditional statements,Loopmg
Statements. Strings: Definition, Positive, Negative indexing, String slicing, String
Operations:Concatenation, Repetition, Membership(in,notin),Comparison, StringMethods:upper(),
lower( ),strip( ), replace( ), split( ), jomn( ),find( ). Lists:Definition, Indexing,Slicing, Negative
Indexing, Nested Lists, Modifying Lists: Updating, Inserting, Deleting elements, List Functions:
len( ),max( ),min( ),sorted( ),Looping through Lists.



Unit-IIT : Basic Python: Part-1II

Tuples : Definition, Indexing, Slicing, Nested tuples, Tuple Operations: Concatenation,
repetition, membership testing, Tuple Methods: count( ), index( ). Sets: Definition, Accessing
Setelements, Modifying Sets,Set Operations: Union, Intersection, difference, Symmetric
Difference. Dictionaries: Definition, accessing elements, Modifying Dictionaries, Dictionary
methods. Functions: User defined finctions, built-in finctions, lambda functions, recursive
functions. Modules: math, random.

Unit-IV :Advance Python: Part-I

Exploratory Data Analysis: What 1s EDA,Steps involved in EDA, Python Libraries used in
EDA. Numpy:Basics, ArrayAttributes,Slicing(1D,2Dand3D), Numpy Array Iteration,Operations
onArrays: Concatenating Arrays, Reshaping Arrays,Splitting Arrays,Statistical Operations on
Arrays. Pandas:Basics, Series, Data Frame, Comparison between Series and Data Frame.
Readng data from various data sources into python Data Frame (Read from Excel Data Source,
Read data from .csv file, Read data from Dictionaries). Data Cleaning: Handling missing values,
Removing duplicates, Correcting Inconsistencies.

Unit-V :Advance Python: Part-I1

Datavisualization: Introduction to Data Visualization, Benefits of Data Visualization, Popular
Python Data Visualization Libraries. Matplotlib: Introduction, Basic Plots: Line plot,Bar chart,
pie chart, Histogram, Scatter plot, Plot Customization: Titles, labels and legends, Gridlines and
ticks, Colors, markers, and line styles, Subplots and Layouts. Seaborn: Introduction,
Comparison with mat plothib, Generating Plots: Heatinaps, Boxplots.

Text Books:
1. Kooper, Steven. DataSciencefrom Scratch. 2nd Edition. O’Reilly Media, 2019.
2. Vasiliev, Yuli. Python for Data Science: AHands-On Introduction. No Starch Press,
2022.
3. Acharya,Seema.ReimaginingDataVisualizationUsingPython.Chapman&Hall/CRC, 2022
4. VanderPlas,Jake. PyvthonDataScienceHandbook: EssentialToolsfor WorkingwithData.2nd
Edition. O’Reilly Media, 2022.
ReferenceBooks:
1. Data Science and Analytics with Python. Chapman &Hal/CRC Data Mining
andKnowledgeDiscovery Series, 2017.
2. Nelson,Daniel DataVisualizationinPython. Stack Abuse,2020. AvailableviaStackAbuse.
3. McKinney, Wes. PythonforDataAnalysis:DataWranglingwithPandas,Num Py,andIPython.
2nd Edition. O’Reilly Media, 2017.
OnlineResources:
1. https://www.coursera.org/leam/python-data-science
2. https://www.mltut.com/best-free-resources-to-learn-python-for-data-science/

3. https://onlmecourses.swayam?2.ac.in/




Activities

1. Understanding DataScience, Al, and MachineLearning

Activity:

Conducta group-basedconceptmappingsession. Studentscollaboratetocreate avisual
diagramshowingconnectionsamongdatascience, Al andmachinelearning Eachcomponent  (e.g.,
dataanalysis, modeling, tools likePython) islinked with explanations.

Evaluation Method:

Assesstheconceptmapsonal 0-pointscalebasedonCompletenesso fiopics(20%),Accuracy of
relationships (40%), Clarity and organization (20%) and Group discussion and presentation
(20%)

2. Applying Python Programming Constructs

Activity:

Givestudentsaminicodingchallenge:writeaP ythonscripttocountwordfrequencyina paragraph
using strings, lists, dictionaries, and sets.

Evaluation Method:

Evaluate onl 10-pointscale onthebasisof Correctuse ofeachconstruct(40%), Code
readabilityandcomments(20%), Outputaccuracy(30% )andBonusfor optimizedsolutions (10%)

3. Data Manipulation andCleaning Using NumPy&Pandas

Activity:

Provideamessydataset(e.g.,withmissingvalues,duplicates, incorrectformats). Askstudents to clean
and transform thedata using NumPyandPandas.

Evaluation Method:

Rubricincludes:Identificationo fcleaningtasks(25% ), Implementationcorrectness(40%), Useof
appropriatefunctions and methods (20%),Final cleaned dataset quality (15%)

4. Exploratory DataAnalysisand Insight Extraction

Activity:

StudentschooseapublicdatasetandperformanED Aprocesstouncoverkeytrendsand outliers. They
documenttherrobservations 1 aJupyterNotebook.

Evaluation Method:
Evaluatedon:Depthofanalysis(30%),Useofstatisticalsummariesandvisualizations(40%),
Insightful interpretations(20%) andNotebook presentation quality (10%)

5. Creating Visualizations Using Matplotlib and Seaborn

Activity:

Assignastorytellingtask:createadatadashboardusingMatplotlibandSeabomthatexplains
aspecifictrend (e.g., COVID-19 cases, sales overtime).

Evaluation Method:

Evaluateonl 10-pointscaleonthebasisof:Correctuseofcharttypes(25%), Visualappeal and clarity
(25%), Annotation and labellmg (20%), Connection to thenarative (30%)



SEMESTER-IV
COURSE 10: DATA SCIENCE USING PYTHON

Practical Credits: 1 2 hrs/week

List ofExperiments:
. WriteaPython program to demonstrate basic data types in python.
. WriteaPython program to illustrate arithmeticoperators.
. WriteaPython program to find themaximumof threenumbers.
. WriteaPython Program to find thesuin of digits of anumber.
. WriteaPython Program to check whether agiven numberis palindromeor not.
. WriteaPython program to check whether agiven numberis primeor not.
. WriteaPython program to calculate SimpleInterest and CompoundInterest.
. WriteaPython program to illustrate Strings and String methods.
. WriteaP ython program to illustrate string slicing.
. Create alist and perform thefollowing methods.
a) append()b) extend()c) insert() d)pop()e) remove()f) clear
9. Create alist and perform thefollowing functions. a) len() b)max( )c) min( )d) sorted()
10. Writeaprogram to mputn numbers from theuser. Storethesenumbersin a tuple.
Print themaximumand minimum number from this tuple.
11. Create adictionary and apply thefollowmg methods.
a) Print thedictionary items b) Access items c¢) Useget( )d)Useget() e) Uselen()
12. WriteaPython program to find thefactorial of anumberusing functions.
13. WriteaPython program to find thefactorial of anumberusing recursion.
14. WriteaPython program to find themaximumof two numbers using lambda function.
15. WriteaPython program to illustrate a math module.
16. WriteaPython program to illustrate a random module.
17. WriteaPython program to illustrate numpyarray attributes: ndim, shape, size, dtype.
18. WriteaPython program to illustrate numpyarray statistical operations.
19. Writeapython program to demonstrate Reading data from varied datasources into
Pandas DataFrame.
a) Read Datafrom Excel Data Sourceand display.
b) ReadDatafrom™iris.csv”intopandasDataFrameanddisplay. [source: UCIMLrepository]
¢) Load aPython Dictionary into aDataFrame.
20. Consider any DirtyDataset forData Cleaning [Source: KaggleDataset Repository] And
perform thefollowing.
a) Remove Rows that contain empty cells.
b) Clean WrongFormat.
¢) Clean WrongData.
d) Remove Duplicates.
21. Byusing matplotlibgenerateBar chart for revenueby product category.
22. Byusing matplotlibgeneratePie chart for market sharedistribution ofcompanies.
23. By using matplotlibgenerateHistogram forcustomer agedistribution.
24. By using seaborngeneratecorrelation Heatmap.
25. By using seabornillustrate Boxplot.
Note:Thelistofexperimentsisnotlimitedtothosementionedabove. Acomprehensivesetof
programmingorsoftware tool-basedexercisesmaybe developedbytherespective faculty members.
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MODEL QUESTION PAPER
SEMESTER —III
COURSE 10: Data Science Using Python

(w.e.f. 2026-2 7)
Time :3Hrs Max Marks 75

SECTION - A
Answer any Five of the following 5 X 3= 15 Marks
1. Short answer question from Unit-1
2. Short answer question from Unit-1
3. Short answer question from Unit-2
4. Short answer question from Unit-2
5. Short answer question from Unit-3
6. Short answer question from Unit-3
7. Short answer question from Unit-4
8. Short answer question from Unit-4
9. Short answer question from Unit-5
10. Short answer question from Unit-5

SECTION-B
Answer Five of the following 5 X 12=60 Marks

11. a) Essay question from Unit-I
OR
b) Essay question from Unit-1

12. a) Essay question from Unit-II
OR
b) Essay question from Unit-1I

13. a) Essay question from Unit-IIT
OR
b) Essay question from Unit-II1

14. a) Essay question from Unit-IV
OR
b) Essay question from Unit-IV

15. a) Essay question from Unit-V
OR
b) Essay question from Unit-V



