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Three Year Bachelor of Science Degree in Data 

SciencePreamble 

Data Science refers to extraction of knowledge from large volumes of data that are 

structuredor unstructured, which is continuation of data mining and predictive analytics. It 

involvesdifferentcategoriesofanalyticalapproachesformodellingvarioustypesof 

businessscenariosand arriving at solution and strategies for optimal decision-making in 

marketing, finance,operations, organizational behaviour and other managerial aspects. This 

new field of studybreaks down into a number of different areas, from constructing big data 

infrastructure andconfiguring the various server tools that sit on top of the hardware, to 

performing the analysisanddeveloping the righttransformations to generate usefulresults. 

DataScienceisaninterdisciplinaryfieldthatcombinesthemagicofprogramming,mathematicsandb

usiness.CombinedwithMachineLearning,ithelpstoidentifyafuturetrendwhich can be used to 

derive actionable insights for creating future impact. These skills 

willhelpfortheroleofaDataScientist.AsaDataScienceaspirant,learnerwillbeemphasisingofthe 

knowledge to share from the quantitative analysis to programming concept and extendedto 

business intelligence. Data science can add value to any business which can use the datawell.  

DataScienceconsistsof3partsnamely: 

MachineLearning:MachineLearninginvolvesalgorithmsandmathematicalmodels,chieflyempl

oyedtomakemachineslearn and preparethem toadaptto everydayadvancements. 

Big Data: Everyday, we are producing so much of data in the form of clicks, orders, 

videos,images, comments, articles, RSS Feeds etc. These data is generally unstructured and is 

oftencalled as Big Data. Big Data tools and techniques mainly help in converting this 

unstructureddatainto a structuredform. 

Business Intelligence: Each business has and produces too much data every day. This 

datawhenanalysedcarefullyandthenpresentedinvisualreportsinvolvinggraphs,canbringgooddec

isionmakingtolife.Thiscanhelpthemanagementintakingthebestdecisionaftercarefullydelvingint

o patterns anddetails thereports bring tolife. 

WhatDoesaDataScientistDo? 

 Empowerthemanagementandcontrolling officerstomakebetterdecisions

 Directactionsbased ontrends,which inturn helptodefinenew goals

 Identifyopportunities

 Makingdecisionswithquantifiable,data-drivenevidence

 Testthedecisionstaken

 Identifyandrefinethetargetaudiences

 Recruittherighttalent fortheorganisation



  

ProgrammeSpecificOutcomes 

 
 Buildastrongfoundation ofstatisticsfordata science.

 UseallthefeaturesandnewupdatesofPythonandR fordatascience.

 PerformscientificandtechnicalcomputingusingthePythonSciPypackageanditssub-

packagesIntegrate, Optimize, Statistics, IO,andWeave.

 GainexpertiseinmathematicalcomputingusingtheNumPyandScikit-Learnpackage

 Gainanin-depthunderstanding ofdatastructureanddata manipulation

 Understandanduselinearandnon-linearregressionmodelsandclassificationtechniquesfor 

data analysis

 Obtain a comprehensive knowledge of supervised and unsupervised learning 

modelssuch as linear regression, logistic regression, clustering, dimensionality 

reduction, K-NNandpipeline

 Master the concepts recommendation engine, time series modelling, gain 

practicalmasteryoverprinciples,algorithms,and applicationsof MachineLearning

 Learn to analyse data using Tableau and Power BI and become proficient in 

buildinginteractivedashboards

 UnderstanddeepreinforcementlearningtechniquesappliedinNaturalLanguageProcessin

g

 Understand the different components of the Hadoop ecosystem and learn to work 

withHBase, its architecture and data storage, learning the difference between HBase 

andRDBMS, and useHiveandImpalaforpartitioning

 UnderstandMapReduceanditscharacteristicsandlearnhowtoingestdatausingSqoopandFl

ume



  

Courses 

SEMESTER1 
Course

Code 

CourseType CourseName Credits Marks 

USDS101 DSC DescriptiveStatistics 2 100 

USDS1P1 DSC DescriptiveStatisticsPractical 2 50 

USDS102 DSC IntroductiontoProgramming 2 100 

USDS1P2 DSC IntroductiontoProgrammingPractical 2 50 

USDS103 DSC WebTechnology 2 100 

USDS1P3 DSC WebTechnologyPractical 2 50 

USDS104 AECC BusinessCommunicationandI

nformationEthics 

2 100 

USDS1P4 AECC ICTPractical 2 50 

USDS105 DSC Precalculus 2 100 

USDS1P5 DSC PrecalculusTutorials 2 50 
  Total 20 750 

 

 

 

 

 
 

SEMESTER2 
Course

Code 

CourseType CourseName Credits Marks 

USDS201 DSC ProbabilityandDistributions 2 100 

USDS2P1 DSC ProbabilityandDistributionsPractical 2 50 

USDS202 DSC DatabaseManagement 2 100 

USDS2P2 DSC DatabaseManagementPractical 2 50 

USDS203 DSC RProgramming 2 100 

USDS2P3 DSC RProgrammingPractical 2 50 

USDS204 AECC EnvironmentalScience 2 100 

USDS2P4 AECC ProjectPresentationonDataScienceinEn

vironmentalScience. 

2 50 

USDS205 DSC Calculus 2 100 

USDS2P5 DSC CalculusTutorials 2 50 
  Total 20 750 



  

ProposedCoursesinSemester3,4,5and 6(Subject tochange) 

SEMESTER3 
Course

Code 

CourseType CourseName Credits Marks 

USDS301 DSC TestingofHypothesis 2 100 

USDS3P1 DSC SPSSPractical 2 50 

USDS302 DSC DataStructures 2 100 

USDS3P2 DSC DataStructuresPractical 2 50 

USDS303 SEC Microeconomics / Principles 

ofManagement 
2 100 

USDS3P3 SEC CaseStudieson Microeconomics 2 50 

USDS304 DSC DataWarehousing 2 100 

USDS3P4 DSC DataWarehousingPractical 2 50 

USDS305 DSC Linear Algebra and 

DiscreteMathematics 

2 100 

USDS3P5 DSC TutorialsonLinearAlgebraandDi

screteMathematics 

2 50 

  Total 20 750 
 

 
 

SEMESTER4 
Course

Code 

CourseType CourseName Credits Marks 

USDS401 DSC OptimizationTechniques 2 100 

USDS4P1 DSC OptimizationTechniquesPractical 2 50 

USDS402 DSC BigData 2 100 

USDS4P2 DSC BigDataPractical 2 50 

USDS403 SEC E-

CommerceandBusinessEthics/Fun

damentalsofAccounting 

2 100 

USDS4P3 SEC MATLABPractical 2 50 

USDS404 DSC AlgorithmsinDataScience 2 100 

USDS4P4 DSC AlgorithmsinDataSciencePractical 2 50 

USDS405 DSC NumericalMethods 2 100 

USDS4P5 DSC NumericalMethodsPractical 2 50 
  Total 20 750 



  

SEMESTER5 
Course

Code 

CourseType CourseName Credits Marks 

USDS501 DSC ArtificialIntelligence 2 100 

USDS5P1 DSC ArtificialIntelligencePractical 2 50 

USDS502 DSC BusinessResearchMethods 2 100 

USDS5P2 DSC BusinessResearchMethodsPractical 2 50 

USDS503 DSC DataMining 2 100 

USDS5P3 DSC DataMiningPractical 2 50 

USDS504 SEC CampustoCorporate 2 100 

USDS5P4 DSC ProjectDissertation 2 50 

Elective1(Select Anyoneof thefollowing) 

USDS505a DSE ReinforcementLearning  
2 

 
100 

USDS505b DSE MarketingandRetailAnalytics 

USDS505c DSE SupplyChainandLogisticsAnalytics 

USDS505d DSE RoboticProcessAutomation 

CompulsoryPractical 

USDS5P5 DSC DataVisualisationwithPowerBI/Ta

bleau 

2 50 

  Total 20 750 
 

 

 

 

SEMESTER6 
Course

Code 

CourseType CourseName Credits Marks 

USDS601 DSC MachineLearning 2 100 

USDS6P1 DSC MachineLearningPractical 2 50 

USDS602 DSC Cloud Computing 2 100 

USDS6P2 DSC CloudComputingPractical 2 50 

USDS603 SEC InternetofThings 2 100 

USDS6P3 SEC InternetofThingsPractical 2 50 

USDS604 DSC BusinessForecasting 2 100 

USDS6P4 DSC BusinessForecastingPractical 2 50 

Elective2(Select Anyoneof thefollowing) 

USDS605a DSE FinancialAnalytics  
2 

 
100 

USDS605b DSE SocialMediaAnalytics 

USDS605c DSE KnowledgeManagement 

USDS605d DSE DataSecurityandCompliance 

Compulsory(ProjectImplementation) 

USDS6P5 DSC ProjectImplementation 2 100 
  Total 20 800 



  

TableofContents 

USDS101:Descriptive Statistics ....................................................................... 2 

USDS1P1:Descriptive StatisticsPractical ....................................................... 5 

USDS102:Introduction toProgramming ......................................................... 8 

USDS1P2:Introduction toProgrammingPractical ....................................... 11 

USDS103:WebTechnology ............................................................................ 13 

USDS1P3:WebTechnologyPractical ............................................................. 16 

USDS104:Business CommunicationandInformation Ethics........................ 18 

USDS1P4:ICTPractical ................................................................................. 20 

USDS105:Precalculus .................................................................................... 22 

USDS1P5:PrecalculusTutorials .................................................................... 24 

USDS201:Probabilityand Distributions ........................................................ 26 

USDS2P1:ProbabilityandDistributionsPractical ......................................... 28 

USDS202:DatabaseManagement .................................................................. 30 

USDS2P2:DatabaseManagementPractical ................................................... 32 

USDS203:RProgramming ............................................................................. 34 

USDS2P3:RProgrammingPractical .............................................................. 36 

USDS204:EnvironmentalScience .................................................................. 38 

USDS2P4:Case Studieson Environment ....................................................... 40 

USDS205:Calculus ......................................................................................... 41 

USDS2P5:CalculusTutorials ......................................................................... 43 

EvaluationScheme .......................................................................................... 44 
 



1  

 

 

 
SemesterI 



2  

USDS101:DescriptiveStatistics 
 

B.Sc.(Data Science) Semester–I 
CourseName:DescriptiveStatistics CourseCode:USDS101 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 

CourseObjectives: 

 Tounderstandtheuseofdatafortabulatingandanalyzestatisticalinformationgivenindescripti

veform with attributes. 

 Tousegraphicaltechniquesaswellastocomputevariousmeasuresofcentraltendency. 

 Tocomputevariousmeasuresofdispersion,skewnessandkurtosisandtocalculaterangeofvari

ablesand the deviation ofspecificdata point. 

 TocomputethecorrelationcoefficientforbivariatedataandCalculatethesimplelinearregressi

onequation for a set of data. 

 ToDescribeandverifymathematicalconsiderationsforanalyzingtimeseries. 

 
Unit Details Lectures 

 

 

 

 

 

 

 

 

 

 

 

 
I 

1.IntroductiontoStatisticsand Usein Business: 

a) MeaningofStatisticsasaScience,ImportanceofStatistics, 

b) Scope of Statistics : In the field of Industry, Biological 

Sciences,MedicalSciences,EconomicsSciences,Social,Sciences,M

anagementSciences,Agriculture,Insurance,InformationTechnology

,EducationandPsychology. 

c) StatisticalorganizationsinIndiaandtheirfunctions:CSO,ISI,NS

S, IIPS (Devnar,Mumbai),BureauofEconomicsandstatistics. 

d) CaseStudy 

2.TypesofDataandDataCondensation: 

a) Methodofsampling:Conceptofpopulationandsample.Finite 

,Infinitepopulation,NotionofSRS,SRSWORandSRSWR 

b) TypesofCharacteristics,Differenttypesofscales:nominal,ordinal,int

ervalandratioscale.Linearandcircularscale. 

c) TypesofData:Primarydata,Secondarydata,Collectionofdataandconc

ept of a questionnaire and a schedule, Cross-sectional 

data,timeseriesdata,failuredata,industrialdata,anddirectionaldata. 

d) Tabulation. 

e) Dichotomousclassification- 

fortwoandthreeattributes,Verificationforconsistency. 

f) Associationofattributes:Yule’scoefficientofassociationQ.Yule’sco

efficient of Colligation, 

g) Notionofastatisticalpopulation:Finitepopulationinfinitepopulation,

homogeneouspopulationandheterogeneouspopulation.Notionofsa

mple,random sampleandnon-randomsample. 
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3.PresentationofData 

a) Univariatefrequencydistributionofdiscreteandcontinuousvariables.

Cumulativefrequencydistributionandrelativefrequencydistribution. 

b) Graphical representation of frequency distribution by 

Histogram,frequency polygon, Cumulative frequency curve. Stem 

and leafdiagram 

c) Checksheet,Paratodiagram 

 

 

 

 

 

 

 

 

 
II 

4.Measuresofcentral tendencies 

a) Conceptofcentraltendencyof data.Requirementsofgoodmeasure 

b) Locationalaverages:Median,Mode,andPartitionValues:Quartiles, 

Deciles,andPercentiles,BoxPlot,Percentileranks 

c) MathematicalaveragesArithmeticmean(Simple,weightedmean,comb

inedmean), Geometricmean, Harmonicmean 

d) Empiricalrelationbetweenmean, medianand mode 

e) Meritsanddemeritsofusingdifferentmeasures&theirapplicability 

f) PartitionValues:Quartiles,DecilesandPercentiles,BoxPlot,Percentile

ranks 

5.Measuresof Dispersion,Skewness&Kurtosis 

a) Conceptofdispersion.Requirementsofgood measure. 

b) Absolute and Relative measures of dispersion: Range, 

QuartileDeviation,Mean absolutedeviation, Standarddeviation. 

c) VarianceandCombinedvariance,rawmomentsandcentralmomentsa

nd relations betweenthem. Their properties 

d) Concept of Skewness and Kurtosis: Measures of Skewness: 

KarlPearson’s,Bowley’sandCoefficientofskewnessbasedonmomen

ts.MeasureofKurtosis 

 

 

 

 

 

 

 

 
12 

 

 

 

 

III 

6.Meansquaredeviation: 

a) Definition, minimality property of mean square deviation 

(withproof), 

b) Variance and standard deviation: Definition, merits and 

demerits,effectofchangeoforiginandscale,combinedvariance(deriva

tionfor 2 groups), combined standard deviation, generalization for 

ngroups. 

c) Measuresofdispersionforcomparison:coefficientofrange,coefficien

t of quartile deviation and coefficient of mean 

deviation,coefficientofvariation (C.V.) 

 

 

 

 

12 

 

 

 

IV 

7.Correlationandregression analysis 

a) ScatterDiagram,Productmomentcorrelationcoefficientanditsproper

ties.Spearman’sRankcorrelation.(Withandwithoutties) 

b) Conceptoflinearregression.Principleofleastsquares.Fittingastraight

lineby method ofleast squares. 

c) Relation between regression coefficients and

correlationcoefficient. 

d) Fittingofcurvesreducibletolinearformbytransformation.Conceptan

d useofcoefficient of determination(R2). 
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 e) Fittingaquadratic curvebymethodofleastsquares. 
f) Casestudy 

 

 

 

 
V 

TimeSeries 

a) Definitionoftimeseries .Itscomponent.Modelsoftimeseries. 

b) Estimation of trend by: i) method of Freehand curve   ii) methodof 

semi average iii) Method of Moving average iv) Method of 

leastsquares(linear trend only) 

c) Estimationofseasonalcomponentbyi)methodofsimpleaverage 

ii)Ratiotomovingaverage iii)Ratiototrend method 
d) CaseStudy 
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BooksandReferences: 

Sr. 
No. 

Title Author/s Publisher Edition Year 

1. Statistical 

Methods,AnIntrodu

ctoryText, 

MedhiJ. New 

AgeInternati

onalLtd. 

Second

Edition 

 

2. BasicStatistics AgarwalB.L. New 

AgeInternati

onalLtd. 

  

3. Theory and 
Problems

 of

Statistics, 

SpiegelM.R. Tata McGraw-

Hill. 

  

4. FundamentalsofStat

istics,VolumeII 

Goon A.M., 

GuptaM.K.,Dasgu

ptaB. 

TheWorldPress

Private 

Limited,Calcutt

a. 

  

5. Complete 

Businessstatistics 

AczelSounderpandian TataMcGraw

Hill 

  

6. Excel 

DataAnalysis 

Modelingandsimul

ation 

HectorGurrero Springer Second

Edition 

 

7. DataAnalysisand

DecisionMaking 

Albright,Wilston,Zappe Thomson   

 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 Tounderstandtheuseandimportanceofstatisticaldatabytabulatingandimplementingsampl

ingmethods.

 Ableto identifyassociation between the variablesas wellas computing 

consistentandinconsistentdata.

 Abletocomputelevelof measuresandapply aswellasinterpretdataintographs.

 Applymeasureof centraltendencyto minimizethesum ofsquareddeviation.

 Abletounderstandthebasicassumptionbehindregressionanalysisanddeterminethemodeli

ssignificanceaswell asable toapply varioustechniques forthemodelling.
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USDS1P1:DescriptiveStatisticsPractical 
 

 

B.Sc(DataScience) Semester–I 
CourseName:DescriptiveStatisticsPractical CourseCode:USDS1P1 

Periodsperweek(1Periodof50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem PracticalExamination 2½ 50 

Internal -- -- 

 
CourseObjectives: 

 Toenhanceexcelbaseddata modeling skills. 

 TounderstandDataConversion,datacategorization,selectionofappropriatedatacategoryan

d Collectionand to utilizeexcel baseddatamodeling skills. 

 TocomputeLogicalandMathematicalAverages,measuresofdispersion,computeskewness,

moments andkutosisand to use graphfrom graphical tool. 

 Torepresentdataonthe 

graph,Cumulativefrequency,subgroupofdatawithHistogramandsubgroup ofdatawith 

Histogram aswell as with bar chart. 

 Toanalyzedataaboutthefrequencyof 

problems/Causeofproblemandtousefinancialfunction. 

 Tocomputevariance,coefficientofvariation,standarddeviationtwosubgroups,correlationa

nd co-variance. 

 Toimplementstatisticalfunctiononseriesofdataandforecastingtechniques. 

 

ListofPractical: (Can bedoneinMS-Excel-oranySpreadsheet) 

1. IntroductiontoExcel 

a. UnderstandingDataTools 

b. UnderstandingFormula Tools,insertfunctionallibraryusinginsertfunction 

c. Add-InsAnalysisToolpacks 

2. UsingFormulaeandCharts 

a. Formulawriting,Functions,usingCellreference 

b. Understanding InsertTool:ChartTools,Different typesofchartsandtheiruse 

3. DataEntryandmanipulation 

a. Toolsfordataentryandaccuracy:QuickAccessToolbarcustomization,Formtool. 

b. DataTranspositiontoFitExcel(asAn Array). 

c. DataConversionwiththeLogicalIF,VLOOKUP,HLOOKUP.Pivottable,Pivotcha

rt. 

d. DataConversionofTextfromNon–

ExcelSources,UsingText To Column(From Data 

tool) 

e. DataQuerieswithSort,Filter,andAdvancedFilterExa

ctfunction dataentry comparison 

4. DataValidation 

a. Specifyingavalid range ofvalues for acell 

b. Specifyingalistofvalid valuesforacell 

c. Specifying customvalidationsbasedonformulaforacell 



6  

5. Measuresofcentral tendency 

a. CalculatingMean,Median,Mode,Minimum,Maximum,rangewithcellreference 

b. UsingSummarystatistics 

c. CalculateA.M.,G.M., H.M. 

d. StatetheFindingsofallaboveexercise. 

6. Measuresof Dispersion,Skewness&Kurtosis 

a. CalculateRange,QuartileDeviation,Meanabsolutedeviation,Standarddeviationwi

th cell reference 

b. Using summary 

statisticsMeasuresofSke

wness 

Coefficientofskewnessbasedonmoments.M

easureof Kurtosis. 

c. GraphicalrepresentationofSkewness. 

d. Statethe Findingofexercise. 

7. GraphicalPresentationwithExcel -1 

a. ProducingaHistogram 

b. ImprovingtheGraph 

c. ProducingaCumulativeFrequencyDiagram 

d. ProducingaHistogramofsubgroupsofdata 

8. GraphicalPresentation withExcel–2 

a. Producingabar chartof subgroupsofdata 

b. Peratochart 

c. Combinedvariance (derivationfor2groups),Combinedstandarddeviation. 

d. Coefficientofvariation(C.V.). 

9. Correlation 

a. Useof formula forcalculatingcorrelation andCo-variance. 

b. Useoferror checking(UsingExact(),IF) 

c. Useoffrequentlyusedfinancialfunctions(e.g.NPV) withsuitableexample 

ofcorrelation. 

d. StatetheFindingsofallaboveexercise. 

10. Regressionanalysis 

a. UsingSummarystatistics/CrosssectionalData:DescriptiveStatistic 

b. LinearRegressionandvisualanalysis(Chart) 

c. MultipleRegressionequationwithcoefficientstandarderrorandvisualchart 

d. StatetheFindingsofallaboveexercise. 
 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 Use Microsoft Excel for business and data analytics, applying insert function 

library,make use of “Add-Ins Tool pack” for different statistical and mathematical 

function,learn to use formula and function with cell reference and able to use different 

types ofchartsuitable to the data.

 Do Data Entry and manipulation using data context, to transpose the tabular 

data,convertdataintotabularformatandabletousetheexceltoolsfordatacategorization.

 Discover Measures of central tendency by using analysis tools and formula and 

ablestatethe conclusion.
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 FindMeasuresofDispersion,Skewness&Kurtosisbyusingformula,calculatestatistics 

measures using add-ins analytical tools, Able to use graph/chart from charttooland 

deriving theconclusion ofthe experiment.

 DisplayGraphicalPresentationwithExcelbyusinggraph/Chart,templatestoimproveprese

ntation of data, represent cumulative frequency, data analysis, understand 

“causeanalysis”,makeuseofformulaandanalyticaltoolstocomputecombinedvarianceand

StandardDeviation andcomputecoefficient ofvariation.

 Find Correlation by applying statistical formula and analytical tool, identifying 

wrongdata entries, make use of financial function using insert and deriving conclusion 

of theexperiment.

 DoRegressionanalysisbypredictingusingdataanalysistools,makeuseofforecastingtechni

ques,Abletousemultipleregressionusingtimeseriesdataandderivingconclusionofthe 

experiment.
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USDS102:IntroductiontoProgramming 
 
 

B.Sc (DataScience) Semester–I 
CourseName: Introductionto Programming CourseCode:USDS102 

Periodsperweek(1Period is50minutes) 5 

Credit 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 
 

CourseObjectives: 

 LearnProgrammingfundamentalsusingPython

 Understandthe conceptsandusagedatatypes,variablesandotherbasicelements

 Learn aboutusingoperatorsand controlstatementsinPython

 Learn aboutusingarraysandstringsinPython.

 Learn aboutusingIPythonarchitectureforPython.

 Introduce data Science Tools and plot data using appropriate Python 

visualizationlibraries

 

Unit Details Lectures 

 

 

 

 

 
 

I 

Introduction to Python Language: Overview, Features of 

Python,Execution of a Python Program, Innards of Python, Frozen 

Binaries,Python Interpreter, Comparison of Python with C and Java, 

InstallingPython,Writing & Executing, IDLE 

Data Types, Variables AndOther BasicElements: 

Comments,Docstrings,Data types-Numeric, Compound, Boolean, 

Dictionary,Sets,Mapping,BasicElementsofPython, Variables 

Input and Output Operations: Input Function, Output 

Statements,CommandLineArguments 

Control Statements: Control Statements- Loop Statement, The 

elseSuite, break Statement, continue Statement, pass Statement, 

assertStatement,returnStatement 
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II 

Functions:Defining&CallingaFunction,ReturningResults,Returning

MultipleValues,Built-

inFunctions,ParametersandArguments,RecursiveFunctions,Anonymo

usorLambdaFunctions 

Operators:Arithmeticoperators,Assignmentoperators,Unaryminusop

erator,Relationaloperators,Logicaloperators,Bitwiseoperators, 

Membership operators, Identity operators, Precedence 

ofOperators,Associativity ofOperators 

Arrays:CreatingArrays,IndexingandSlicing,BasicArrayOperations, 

Arrays Processing, Mathematical Operations on 

Array,AliasingArrays,SlicingandIndexinginNumPyArrays,Basic 

Slicing. Advanced Indexing. Dimensions of Arrays, Attributes of 

anArray 
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Strings:CreatingStrings,FunctionsofStrings,WorkingwithStrings,Len

gth of a String, Indexing & Slicing, Repeating& 

ConcatenationofStrings,CheckingMembership,ComparingStrings,Re

movingSpaces,FindingSubstrings,CountingSubstrings,StringsareImm

utable,SplittingandJoiningStrings,ChangingCase,Checking 

Starting and Ending of a String, Sorting & Searching in the 

Strings,FormattingtheStrings, Working withCharacters 

 

 

 

 

 

 

 

 
III 

ListsandTuples:Lists,ListFunctionsandMethods,ListOperations,Tupl

es 

Dictionaries:CreatingaDictionary,OperatorsinDictionary,Dictionary

Methods,UsingforLoopwithDictionaries,OperationsonDictionaries,O

rderedDictionaries 

RegularExpressions:WhatisaRegularExpression?SequenceCharacte

rsinRegularExpressions,QuantifiersinRegularExpressions,SpecialCha

ractersinRegularExpressions,UsingRegular Expression on Files, 

Retrieving Information from an HTMLFile 

Date and Time in Python: Date and Time, Date and Time 

Now,Combining Date and Time, Formatting Dates and Times, 

FindingDurationsusing“timedelta”,ComparingTwoDates,SortingDate

s, 

StoppingExecutionTemporarily,KnowingtheTimetakenbyaProgram,

Working withCalendar Module 
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IV 

IPython:BeyondNormalPython,HelpandDocumentationinIPython, 

Keyboard Shortcuts in the IPython Shell, IPython 

MagicCommands,InputandOutputHistory,IPythonandShellCommand

s,ErrorsandDebugging, Profiling andTiming Code 

Introduction to NumPy: Understanding Data Types in Python, 

TheBasics of NumPy Arrays, Computation on NumPy Arrays: 

UniversalFunctions,Aggregations:Min,Max,andEverythingInBetwee

n,ComputationonArrays:Broadcasting,Comparisons,Masks,and 

Boolean Logic, FancyIndexing, Sorting Arrays, Structured 

Data:NumPy'sStructured Arrays 
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V 

Data Manipulation with Pandas: Introducing Pandas Objects, 

DataIndexingandSelection,OperatingonDatainPandas,HandlingMissi

ng Data, Hierarchical Indexing, Combining Datasets: Concatand 

Append, Combining Datasets: Merge and Join, Aggregation 

andGrouping, Pivot Tables, Vectorized String Operations, Working 

withTimeSeries. High-PerformancePandas: eval()and query() 

Visualization with Matplotlib: Simple Line Plots, Simple 

ScatterPlots, Visualizing Errors, Density and Contour Plots, 

Histograms,Binnings,andDensity,CustomizingPlotLegends,Customiz

ingColorbars,MultipleSubplots,TextandAnnotation,CustomizingTick

s,CustomizingMatplotlib:ConfigurationsandStylesheets, 

Three-

DimensionalPlottinginMatplotlib,GeographicDatawithBasemap,Visu

alizationwith Seaborn 

 

 

 

 

 
 

12 
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BooksandReferences: 

Sr.No. Title Author/s Publisher Edition Year 

1. Programming 

throughPython 

M. T. Savaliya, 

R.KMaurya,G.MMa

gar 

StareduS

olutions 

1st 2018 

2. PythonDataScience

Handbook 

JakeVanderPlas O'Reilly

Media 

1st 2016 

3. LetUsPython Y.Kanetkar, BPB 1st 2019 

4. Programming in 

Python3 

MarkSummerfield PearsonE

ducation 
2nd 2018 

5. LearningPython LutzM O’Reilly-

Shroff 

5th 2013 

6. BeginningPython MagnusLieHetland Apress 2nd 2009 

7. StarPython StarCertification StarCertifica

tion 

1st 2018 

 

CourseOutcome: 

Uponthesuccessfulcompletion of thiscourse, thestudentwill beable to achive: 

 

 Proficiencyinusingandapplyingvariousdatatypesincluding,string,arraylist,tupleanddictionary.

 Abilitytouseregularexpressionstoperform complexoperationsinlesscode.

 LearningtomakeuseofdateandtimeinPythonforvariousapplications.

 ProficiencyinusingIPythonarchitectureforDataScienceApplications.

 Knowledgeabout useofvariousdatasciencetools
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USDS1P2:IntroductiontoProgrammingPractical 
 
 

B.Sc(DataScience) Semester–I 
CourseName:IntroductiontoProgrammingPractical CourseCode:USDS1P2 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem PracticalExamination 2½ 50 

Internal -- -- 
 

CourseObjectives: 

 

 ToexplorePython Programmingelementsfordevelopinginteractiveprograms.

 Togaininsightabouttheconceptoffunctionsandtoexplorethedatastorageofsimilartypeswi

th their features.

 Tolearnaboutspecialoperators, Arraysandlistsandoperation onthem inPython.

 ToexploreDictionaries,Sets,Textprocessingandoperationonthem.

 Tolearn about date andtimemodulein Python

 Toexplorepopulardata sciencetool,packagesfordatavisualization.

 

ListofPractical: 

1. IntroductiontoPythonLanguage 

a. Write a Python program to explore various data types including numeric 

types,Booleantypes and compound types. 
b. WriteaPythonprogramtoperform InputandOutputOperations. 

c. WriteaPythonprogramtodemonstrateloopinginpythonanduseofbreakstatementandcont

inuestatement 
  

2. Functions 

a. WriteaPython program to defineand usefunctions 

b. WriteaPython programto demonstrate theuseofBuilt-in Functions. 

c. WriteaPythonProgramtoimplementLambdaFunctions. 
  

3. ArraysandString 

a. WriteaPythonProgramtoimplementarraysforstoringhomogeneousdata 

items.Applyindexing and slicingoperations to access elementsof array. 
b. WriteaPythonProgramtodemonstrateoperationsandpropertiesofstringdata types. 

c. Write a Python Program implement and demonstrate the use of Membership 

operatorsandIdentityoperators 

d. WriteaPythonProgramtoimplementNumpyforhandlingmultidimensionalarrays. 
  

4. ListandTuples 

a. WriteaPythonProgramtocreatelist,apply variousfunctionstoit. 

b. WriteaPythonProgramtodemonstrateconceptofaliasingand cloning. 

c. WriteaPythonProgramtoimplementtuplesforstoringdata.Verifytheimmutability 

propertyontuples. 
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5. Dictionariesand Sets 

a. WriteaPythonProgramtoimplementDictionaryandoperationsondictionaries 

b. WriteaPythonProgramtocreatesetsandvariousoperationsonit. 
  

6. RegularExpressions 

a. WriteaPythonProgram forimplementingvarious 

methodsforsearchingandreplacingoperations. 
b. WriteaPythonProgram forRetrieving InformationfromanHTML File 

7. Dateand Time 

a. WriteaPythonProgramtocomparedatesand implementcalendar module 
  

8. UsingIPython 

a. UsingIPythonandJupyternotebook 

b. DebuggingerrorsinIPython. 
  

9. UsingtheNumPyPackage 

a. ProgramsusingNumPyPackage anddifferentfunctionsavailableinit. 
  

10. Usingthepandaspackage 

a. ProgramsusingPandasPackageanddifferentfunctionsavailableinit. 
 

CourseOutcomes: 

 

Aftercompletion ofthecourse, astudent should beable to: 

 Knowledge about input and output functions in python and have ability to use 

loopsandcontrol their execution.

 AbilitytodevelopmodularProgramsusingfunctionsanddatatypeslikestring,arrayand 

listof Python.

 Abilitytodevelop modularPrograms usingDateandTimeofPython.

 InteractwithIPythonand Jupyternotebook.

 Makeuseof NumPy Packageanddifferentfunctions availableinit.

 AbletowritecodeusingPandasPackageanddifferentfunctionsavailable init.



13  

USDS103:WebTechnology 
 
 

B.Sc(DataScience) Semester–I 
CourseName:Web Technology CourseCode:USDS103 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 
 

CourseObjectives: 

 

 Introducingthebasicconceptsof Internetandweb designtolearners.

 Providingbrief knowledgeaboutHTML5 concepts.

 Givinginsight of thePagelayout andnavigationwith HTML5.

 Makingstudentsawareaboutuseof Tables, Forms andMediawith HTML5.

 Providingknowledgeofweb pagedesign using CSS.

 TeachingdatavalidationusingJavaScript.

 Givingknowledgeabouttransmissionofdataonweb pageusing JSONobject.

 

Unit Details Lectures 

 

 

 

 

 

 
 

I 

Internet and the World Wide Web: What is Internet? Introduction 

tointernet and its applications, E-mail, telnet, FTP, e-commerce, 

videoconferencing,e-

business.Internetserviceproviders,domainnameserver,internet address, 

WorldWide Web(WWW):WorldWide 

Webanditsevolution,uniformresourcelocator(URL),browsers–

internetexplorer,Netscapenavigator, opera, Firefox, chrome, Mozilla. 

search engine, web saver –apache,IIS, proxy server, HTTP protocol 

What Is Web Design?:Defining Web Design, Web Design 

Themes,LearningWeb Design. 

User-Centered Design: Usability, Who Are Web Users? 

CommonUser Characteristics, Memory, Response and Reaction 

Times, Dealingwith Stimulus, Movement Capabilities, The User’s 

World, 

GeneralTypesofUsers,WebConventions,Accessibility,BuildingaUsable

SiteHTML5: Introduction, Why HTML5? Formatting text by using 

tags,usinglists andbackgrounds, Creatinghyperlinks and anchors. 

 

 

 

 

 

 
 

12 

 

 

 

 

II 

HTML5Page 

layoutandnavigation:Creatingnavigationalaids:planning site 

organization, creating text based navigation bar, 

creatinggraphicsbasednavigationbar,creatinggraphicalnavigationbar,cr

eatingimagemap,redirectingtoanotherURL,creatingdivisionbasedlayout

s: HTML5 semantic tags, creating divisions, creating 

HTML5semanticlayout, positioning and formatting divisions. 

HTML5 Tables, Forms and Media: Creating tables: creating 

simpletable,specifyingthe size of the table,specifyingthe widthof 

thecolumn, merging table cells, using tables for page layout, 

formattingtables: applying table borders, applying background and 

foregroundfills,changingcellpadding,spacingandalignment,creatinguser

 

 

 

 

12 
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forms: 
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 creatingbasicform,usingcheckboxesandoptionbuttons,creatinglists,addi

tionalinputtypesinHTML5,Incorporatingsoundandvideo:audioand 

video in HTML5, HTML multimedia basics, embedding 

videoclips,incorporating audio on web page. 

 

 

 

 

 

 

 

 

 
III 

Introduction to Style Sheets : Understanding Styles, 

ConstructingStyle Rules, Creating Styles for Nested Tags, Creating 

Classes and 

IDsforApplyingStyles,ApplyingStylestoHyperlinks,CreatingandLinkin

gto External StyleSheets 

Formatting Text by Using Style Sheets: Specifying a Font 

Family,Specifying a Font Size and Color, Applying Bold and Italics, 

ApplyingStrikethroughand Underlining, 

CreatingInline Spans ,AdjustingSpacing 

BetweenLettersFormattingParagraphsbyUsingStyleSheets:Indentin

gParagraphs,ApplyingaBordertoaParagraph,SpecifyingaBorderStyle,S

ettingBorderPadding,SpecifyingBorderWidthandColor,FormattingBor

derSidesIndividually,SettingAllBorderAttributesatOnce,Specifyingthe

HorizontalAlignmentofaParagraph,SpecifyingVerticalSpacewithin 

aParagraph 

DisplayingGraphics:SelectingaGraphicsFormat,PreparingGraphics 

for Web Use, Inserting Graphics, Arranging Elements on 

thePage,ControllingImageSizeandPadding,HyperlinkingfromGraphics, 

Using ThumbnailGraphics,IncludingAlternate Text 

forGraphics,AddingFigure Captions 
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IV 

JavaScript:Introduction,Client-SideJavaScript,Server-

SideJavaScript,JavaScript Objects, JavaScriptSecurity 

Core JavaScript (Properties and Methods of Each) : Array, 

Boolean,Date,Function, Math, Number, Object, String, regExp 

Document and its associated objects: document, document 

objectmethods,Link, Area, Anchor,Image, Layer 

EventsandEventHandlers:GeneralInformationaboutEvents,Defining 

Event Handlers, event, onAbort, onBlur, onChange, 

onClick,onDblClick,onDragDrop,onError,onFocus,onKeyDown,onKe

yPress,onKeyUp,onLoad,onMouseDown,onMouseMove,onMouseOut

,onMouseOver,onMouseUp,onMove,onReset,onResize,onSelect, 

onSubmit, onUnload 

 

 

 

 

 
12 

 
V 

JSON: Introduction, JSON Grammar, JSON Values, JSON 

Tokens,Syntax, JSON vs XML, Data Types, Objects, Arrays, Creating 

JSON,JSONObject,ParsingJSON,PersistingJSON,DataInterchange,JS

ONHTML,JSONP 

 
12 

 
 

BooksandReferences: 

Sr. 
No. 

Title Author/s Publisher Edin
 Year 

1. HTML5Step byStep FaitheWempen MicrosoftPress  2011 

2. Web Design 

TheCompleteRefere

nce 

ThomasPowell TMH  2009 

3. HeadFirstHTML5p

rogramming 

EricFreeman O’Reilly  2013 
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4. JavaScript 2.0: 

TheCompleteRefere

nce 

Thomas 

Powelland 

FritzSchneider 

TMH 2nd 2004 

5. BeginningJSON BenSmith Apress 1st 2015 
 

 

CourseOutcomes: 

 

Aftercompletion ofthecourse, astudent should beable to: 

 

 Understandthemeaningofthebasicterminologiesofwebtechnologyandexplore,usetheHT

ML5 concepts. Understand thebasicrequirement ofwebdesign.

 UnderstandandusethePagelayout,Navigation,Tables, 

FormsandMediafeaturesofHTML5.

 UnderstandanduseCascadingStyle sheet forbeatifyingthewebpages.

 Understandand usethe JavaScriptforvalidation ofuser formsin web pages.

 Understandandusethetechniqueoftransmittingdatabetweenaserverandwebapplicationus

ing JSON.
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USDS1P3:WebTechnologyPractical 
 

B.Sc(DataScience) Semester–I 
CourseName:WebTechnologyPractical CourseCode:USDS1P3 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem PracticalExamination 2½ 50 

Internal -- -- 

CourseObjectives: 

Provide the hands on the HTML5, CSS, JavaScript and JSON technologies for designing 

theattractive webpages with dealing user data validation and transferring the values among 

thewebpagesand servers. 

 IntroducingbasicsofHTML5tolearners.

 Givinginsight of thePagelayoutand navigationwith HTML5.

 Makingstudentsawareaboutuseof Tables, Forms andMediawith HTML5.

 Providingknowledgeofweb pagedesign using CSS.

 TeachingdatavalidationusingJavaScript.

 Givingknowledgeabouttransmission ofdata onweb pageusingJSONobject.

ListofPractical: 

1. Useof BasicTags: 

a. Designawebpageusingdifferenttextformattingtags. 

b. DemonstrateuseofFonttagwithitsattributesandHTMLvariouscoloroptionsinwebpage. 

c. Designawebpagewithlinkstodifferentpagesandallownavigationbetweenweb 
pages. 

  

2. Navigation,listandparagraph: 

a. Designaweb pageto demonstrate text-basednavigationbar. 

b. Demonstrateuseoflistsandbackgroundsinwebpage. 

c. Demonstrateuseofparagraph anditsassociatedtags inwebpage. 
  

3. Lists,imagesandsemantics: 

a. Demonstrateuseofmultipleimagetagin web page. 

b. DesignawebpagewithImagemaps. 

c. Designaweb pagedemonstratinguseofvarious semanticstags 
  

4. MultimediaandUsercontrols: 

a. Designawebpagewithaformthatusesall types ofusercontrols. 

b. Designawebpage embeddingwith multimediafeatures. 

c. Designa3pagestaticwebsitewithappropriate tagsandattributes. 
  

5. CSS withlist,linksandtable: 

a. Createandusedifferentstylerules withavailabletypes oflists. 

b. Createandusedifferent styleruleswithhyperlinks. 

c. Createandusedifferent styleruleswithtables. 
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6. CSS withfont,paragraph andtypes: 

a. Createandusedifferentstyleruleswith fontelements. 

b. CreateandusedifferentstyleruleswithParagraphelements. 

c. Demonstratetheuseof inline,internaland externalCSSin onewebpage. 
  

7. JavaScript:Validating Userfields 

a. DemonstratetheuseofDocumentobjectmethods. 

b. Usingjavascript,demonstratevalidatingTextInputFields,Drop-

downListsandCheckboxes. 

c. Usingjavascript,demonstratevalidatingRadiobuttonsandValidatingMulti-

SelectBoxes. 
  

8. JavaScript :Handlingtheevents 

a. Usingjavascript,demonstratetheuseofonAbort,onBlur,onChange,onClick,onDblClick

events. 
b. Usingjavascript, demonstratetheuseofonDragDrop,onError, onFocusevents. 

c. Usingjavascript,demonstratetheuseofonKeyDown,onKeyPress,onKeyUp,onLoad,onR

eset, onResize,onSelect, onSubmit, onUnloadevents. 

d. Usingjavascript,demonstratetheuseofonMouseDown,onMouseMove,onMouseOut,on

MouseOver, onMouseUp, onMoveevents. 

e. Usingjavascript,demonstratetheuseofonKeyDown,onKeyPress,onKeyUp,onLoad,onR

eset, onResize,onSelect, onSubmit, onUnloadevents. 

f. DemonstratecompletevalidationofUserRegistrationformusingappropriatefieldsofhtml 

and events of javascript. 
  

9. JSONBasics 

a. CreatingJSON 

b. ParsingJSON 

c. PersistingJSON 
  

10. Workingwith JSON 

a. DemonstrateuseofJSONobjectsinarray,printarrayonwebpageusingdocumentobject. 

b. ReaddatafromjsonfileandconvertitintoaJavaScriptobjectanddisplaythedatainwebpage

using document object. 
c. DemonstratemessagesformattingusingJSON. 

 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 

 Usebasic tagssuchasfont, link andtext formattingtags.

 UseandapplyNavigation,lists,imagesetcinwebpages.

 UseUser controlsandembedMultimediainwebpage.

 UseandapplyCSS withlist,links, fontstableetc. inwebpage.

 UseandapplyJavaScriptforValidatingUser fieldsonwebpage.

 Create,parseandpersisttheJSON objectandextractanduseitsvalueson webpage.

 UseJSONobjectwith arraysandmessageformatting onwebpage.
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USDS104:BusinessCommunicationandInformationEthics 
 
 

B.Sc(DataScience) Semester–I 
Course Name: Business Communication

 andInformationEthics 

CourseCode:USDS104 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 
 

CourseObjectives: 

 

  Todiscussvariouscomponentsofcommunication,explainhownon-

verbalcommunicationtechniquesenhancecommunicationandexplainthebarrierstocomm

unication.

 To discuss various business activities which are essential at workplace. To 

explainbusiness communication covering the structure and layout of a letter, planning 

of aletteranduseof language.

 Toexplaintheuseofagendaandminutesforeffectivefunctioningofanyorganisation.

 Todirectthelearners’attentiontothesignificanceofeffectivewritingandtheimportanceand 

structure of reports.

 To explain to interpret information ethics (IE) as the branch of the philosophy 

ofinformation that investigates, in a broad sense, the ethical impact of Information 

andCommunicationTechnologies (ICTs) on humanlifeand society.
 

 
Unit Details Lectures 

 

 
I 

InterpretationofCommunication 

Basicsofcommunication,Non-

verbalcommunication,Barrierstocommunication. 

Businesscommunicationatworkplace 

Lettercomponentsandlayout,Planningaletter,Processofletterwriting

. 

 

 
12 

 
II 

Businesscommunicationatworkplace 

Emailcommunication,Memosandmemoreports,Employment 

communication. Notice, Agenda and minutes of

 meeting,Brochures. 

 
12 

 

III 

ReportWriting: 

Effectivewriting,Typesofbusinessreports,Structureofreports,Gathe

ringInformation. 

 

12 

 

IV 

ReportWriting: 

Organisationofmaterial,writingabstractsandsummaries,Writingdefi

nitions,Visual aids, User InstructionManual. 

 

12 

 

V 

InformationEthics 

Ethicsaftertheinformationrevolution,whatisinformationethics?The

method ofabstraction. 

 

12 
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BooksandReferences: 

Sr.No. Title Author/s Publisher Edition Year 

1. ProfessionalCo

mmunication 

ArunaKoneru TataMcGrawHill -- 2008 

2. The Ethics 

ofInformatio

n 

LucianoFloridi OxfordUniversity

Press 

-- 2013 

3. BusinessComm

unication 
A. C.“Buddy” 

Krizan,Patricia 

Merrier, 

JoyceLogan,KarenWill

iams 

Thomson 7e 2008 

 

 

CourseOutcomes: 

 

Aftercompletion ofthecourse, astudent should beable to: 

 

 Communicateeffectivelyinnon-verbalway,draftandwriteeffectivebusinessletters.

 Effectivelycarryoutcommunicationactivitiesofbusinessbyfollowingemailetiquettes,dra

fting memos

 Writeelegant businessreports andprepareuser instruction manual.

 Applytheinformation ethicsin allwalks oflife.

 Becomeagoodcommunicatorin life.
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USDS1P4:ICTPractical 
 
 

B.Sc(DataScience) Semester–I 
CourseName:ICTPractical CourseCode:USDS1P4 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem PracticalExamination 2½ 50 

Internal -- -- 
 

Objectives: 

 

 TohelpthelearnersbecomecompetentandconfidentusersofICTwhocanmakeefficient,effectiv

eandcreativeuse of basicapplication softwareintheireverydayactivities.

 To encourage the learners to become critical and reflective users of ICT who can 

evaluatethecapabilitiesandlimitationsofthetechnologyandofsocial,technical,political,ethica

l,organisationaland economical principles associated with itsuse.

 TopreparethelearnersforthesocietyoftomorrowbymakingthemadaptableusersofICTwho 

have the necessary openness and flexibility of mind to be able to adjust to 

futurechangesin thetechnology.

 To encourage the learners to develop the appropriate social skills that are essential for co-

operativeandcollaborativelearning basedaroundICT.

 To empower ICT disadvantaged learners by ensuring sufficient access for those 

learnerswhohavelittle out-of-school opportunities to usethe technology

 

ListofPractical: 

1. WordProcessor:Usingwordprocessorforletters,documentationandreportswithpro

per formatting and advanced features. 
  

2. PresentationSoftware:Usingpresentationsoftwareforpreparingelegantpresentatio

ns with voice and videos and giving different effects to make it 

moreinterestingand catchy. 
  

3. UsingGoogledocsandforms 
  

4. Usingonlinecollaborationandvideoconferencingtools 

  

5. Usingscreenrecordingandaudiotools 
  

6. Usingvideoeditingtools 
  

7. UsingGoogleMaps,GoogleStreetview,BingMaps 
  

8. UsingSocialMedia(Facebook,Instagram,Twitter,Linkedin,youtube,snapchat,

reddit,quora,dig,Pintrest,flipboard,Wordpress,Tumblr,Medium)forbusiness 

and learning 
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9. Usingplagiarismsoftware 
  

10. UsingICTingovernance,agricultureandhealthcare 

 

CourseOutcomes: 

 

Aftercompletion ofthecourse, astudent should beable to: 

 

 Effectiveusethe ICTsoftwarefordifferentpurposesinallwalksoflife.

 Developtheappropriatepersonalskillsthatareessentialforindependentlearningbasedarou

nd ICT

 Develop their potential to their fullest by facilitating the acquisition of knowledge; 

byhelping the learner concentrate on higher order cognitive tasks rather than on 

lowerorderroutinetasksandbypositivelyaffectingtheattitudeofthelearnertowardsfurtherl

earning

 Facilitate better communication between the learners thereby promoting greater 

socialunderstandingand harmony

 EffectivelyusetheICTingovernance,agricultureandhealthcare.
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USDS105:Precalculus 
 
 

B.Sc(DataScience) Semester– I 
CourseName:Precalculus CourseCode:USDS105 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 
 

CourseObjectives: 

 Tomasterthenumberfundamentals,equationsanddifferenttypesofmathematicalfunctions

.

 Toreview andexplainthetrigonometryandgainexpertise trigonometricidentities.

 Tounderstandanalyticaltrigonometryandinverse functions.

 Togivethedetailed knowledgeaboutcomplexnumbers, vectorsandmatrices.

 Tounderstandtheconics,sequencesandseriesand

 

Unit Details Lectures 

 

 

 

 

 

I 

Fundamentals:RealNumbers,ExponentsandRadicals,AlgebraicExpressi

ons,RationalExpressions,Equations,ModelingwithEquations,Inequalities

,CoordinateGeometry,GraphingCalculators;SolvingEquations and 

Inequalities Graphically, Lines, Making Models UsingVariation. 

Functions: What is function? Graphs of Functions, Getting 

Informationfrom the Graph of a Function, Average Rate of Change of a 

Function,TransformationsofFunctions,CombiningFunctions,One-to-

OneFunctionsand TheirInverses. 

Polynomial and Rational Functions: Quadratic Functions and 

Models,Polynomial Functions and Their Graphs, Dividing Polynomials, 

RealZerosofPolynomials,ComplexNumbers,ComplexZerosandtheFunda

mentalTheorem ofAlgebra,RationalFunctions. 

 

 

 

 

 

12 

 

 

 

 

 
II 

Exponential and Logarithmic Functions: Exponential Functions, 

TheNaturalExponentialFunction,LogarithmicFunctions,LawsofLogarith

ms, Exponential and Logarithmic Equations, Modelling 

withExponentialand LogarithmicFunctions. 

Trigonometric Functions: Unit Circle Approach: The Unit 

Circle,TrigonometricFunctionsofRealNumbers,TrigonometricGraphs,In

verseTrigonometricFunctionsandTheirGraphs,ModellingHarmonicMoti

on 

Trigonometric Functions: Right Triangle Approach: Angle 

Measure,Trigonometry of Right Triangles, Trigonometric Functions of 

Angles,InverseTrigonometricFunctionsandRightTriangles,TheLawofSin

es,TheLaw ofCosines. 

 

 

 

 

 
12 

 
III 

AnalyticTrigonometry:TrigonometricIdentities,AdditionandSubtractio

nFormulas,Double-Angle,Half-Angle,andProduct-

SumFormulas,BasicTrigonometricEquations,MoreTrigonometricEquati

ons 

 
12 
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 SinusoidalFunctions:Aspecialclassoffunctions,Sketchingasinusoidal 

graph, Functions not in standard sinusoidal form, sinusoidalbehaviour. 

Inverse Circular Functions: Solving three equations, inverse 

Circularfunctions,applications, solving trigonometricequations 

 

 

 

 

 

 
IV 

PolarCoordinatesandParametricEquations:PolarCoordinates,Graphs

ofPolarEquations,PolarFormofComplexNumbers;DeMoivre'sTheorem, 

Plane Curvesand ParametricEquations 

VectorsinTwoandThreeDimensions:VectorsinTwoDimensions,TheDo

tProduct,Three-DimensionalCoordinateGeometry,VectorsinThree 

Dimensions, The Cross Product, Equations of Lines and 

PlanesSystemsofEquationsandInequalities:SystemsofLinearEquations

inTwoVariables,SystemsofLinearEquationsinSeveralVariables,Matrices

andSystemsof LinearEquations,TheAlgebra of 

Matrices,InversesofMatricesandMatrixEquations,DeterminantsandCram

er'sRule,PartialFractions,SystemsofNonlinearEquations,Systemsof 
Inequalities 

 

 

 

 

 
12 

 

 

 
V 

ConicSections:Parabolas,Ellipses,Hyperbolas,ShiftedConics,Rotationof 

Axes, PolarEquations of Conics 

Sequences and Series: Sequences and Summation Notation, 

ArithmeticSequences,GeometricSequences,MathematicsofFinance,Math

ematicalInduction, TheBinomialTheorem 

Limits:APreviewofCalculus:FindingLimitsNumericallyandGraphically

,FindingLimitsAlgebraically,TangentLinesandDerivatives,LimitsatInfini

ty;Limits ofSequences, Areas 

 

 

 
12 

 

BooksandReferences: 

Sr. 
No. 

Title Author/s Publisher Year 

1. Precalculus–

MathematicsforCalculus 

JamesStewart,LotharRed

lin,SaleemWatson 

Cengage

Learning 

2013 

2. Precalculus DavidH.Collingwood, 
K. David

 Prince,Matthew

M. Conroy 

Free 
SoftwareFoun

dation 

2011 

3. PrecalculusDemystified RhondaHuettenmueller TataMcGra

wHill 

2005 

4. ContemporaryPrecalculus:A

GraphingApproach 

ThomasW.Hungerford,D

ouglasJ. Shaw 
Thomson

HigherEd

ucation 

2009 

 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 Applytheknowledgeof numbers,graphandfunctionsinreallife.

 Applytrigonometryin modellingreal lifeproblems.

 Useanalytictrigonometryandinverse circularfunctionstosolvevarietyof problems.

 Applycomplexnumberstheorytodifferentdomains,usevectorsandmatricestosolvereallife

problems.

 Identifydifferenttypes of conics from 

equations,understandsequencesandseriesandbasicsoflimits and derivatives.
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USDS1P5:PrecalculusTutorials 
 

B.Sc(DataScience) Semester– I 
CourseName:Prrcalculus Tutorials CourseCode:USDS1P5 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem TutorialExamination 2½ 50 

Internal -- -- 

*10Tutorialsbased onthePrecalculus(USDS105)theoryshouldbeconducted. 
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SemesterII 
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USDS201:Probabilityand Distributions 
 
 

B.Sc(DataScience) Semester–II 
CourseName:ProbabilityandDistributions CourseCode:USDS201 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 
 

CourseObjectives: 

 Toexploreaboutrandomvariablesandimplement variousdistributionfunctions

 Tofamiliarizewithconceptsofprobabilityandlearnimplementationofdifferenttypesofprobabi

lities.

 Learnandimplementtheconceptofexpectation,relatedtheoremsandgeneratingfunctions

 ToknowtheconceptandimplementationofdiscretedistributionsincludingBernoulli,Binomial

and power series distributions

 Togetacquaintedwiththeoryandpracticalimplementationofconceptsofcontinuousdistributio

ns

 

Unit Details Lectures 

 
I 

TheoryofProbability:Introduction,history,differentterms,mathematica

l tools, Axiomatic approach to probability, 

Mathematicalnotation,multiplicationawandconditionalprobability,Bay

estheorem, 
Geometricprobability. 

 
12 

 
II 

Random Variables and Distribution Functions: Random 

Variable,distributionfunction,discreterandomvariable,continuousrando

mvariable,jointprobabilitylaw,transformationofone-

dimensionalrandomvariable,transformationoftwo-

dimensionalrandomvariable 

 
12 

 

 

 

 
III 

MathematicalExpectationandGeneratingFunctions:Mathematical 

expectation, Expectation of a Function of a 

RandomVariable,AdditionTheoremofExpectation,MultiplicationTheor

emofExpectation,ExpectationofaLinearCombinationofRandomVariabl

es, Covariance, Variance of a Linear Combination of 

RandomVariables,MomentsofBivariateProbabilityDistributions,Condi

tionalExpectation and Conditional Variance, Moment Generating 

Function,Cumulants,CharacteristicFunction,Chebychev'sInequality, 

Convergence in- Probability, Weak Law of Large Numbers, 

BorelCanteliLemma,  ProbabilityGenerating Function 

 

 

 

 
12 

 
 

IV 

TheoreticalDiscreteDistributions:Introduction,BernoulliDistribution

,BinomialDistribution,PoissonDistribution,NegativeBinomialDistribut

ion,GeometricDistribution,HypergeomeiricDistribution, Multinomial 

Distribution, Discrete Uniform Distribution,PowerSeries Distribution 

 
 

12 

 
V 

TheoreticalContinuousDistributions:RectangularorUniformDistribu

tion,NormalDistribution,GammaDistribution,BetaDistribution of First 

Kind,Beta Distribution of Second Kind, 

TheExponentialDistribution,LaplaceDoubleExponentialDistribution, 

 
12 
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 WeibulDistribution,CauchyDistribution,CentralLimitTheorem,Compo

undDistributions,Pearson\sDistributions,VariateTransformations,Orde

rStatistics,Truncated Distributions 

 

 

BooksandReferences: 

Sr.No. Title Author/s Publisher Edition Year 

1. Fundamentals 

ofMathematicalstatisti

cs 

S.C, Guptaand V. 
K.Kapoor 

S.Chand

andSons 

Tenth 2002 

2. Applied Statistics 

andProbabilityforEngine

ers 

Douglas 

C.Montgomery 

andGeorgeC.Run

ger 

Wiley Sixth 2014 

3. Probability, Statistics, 

andStochasticProcesses 

Peter Olofsson 
andMikaelAnderss

on 

Wiley Second 2012 

 

CourseOutcomes: 

Aftercompletionofthe course,astudentshould beableto usespreadsheet/excel: 

 Organize,manage andpresentdata

 Analysestatisticaldatagraphicallyusingfrequencydistributionsandcumulativefrequency
distributions

 Usethebasicprobabilityrules,includingadditiveandmultiplicativelaws,usingtheterms,in
dependent andmutually exclusiveevents.

 Translatereal-worldproblemsintoprobabilitymodels.

 Derivetheprobabilitydensityfunctionoftransformationofrandom variables.

 Calculateprobabilitiesandderivethemarginalandconditionaldistributionsofbivariaterand
om variables.
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USDS2P1:ProbabilityandDistributionsPractical 
 
 

B.Sc(DataScience) Semester–II 
CourseName:ProbabilityandDistributionsPractical CourseCode:USDS2P1 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem PracticalExamination 2½ 50 

Internal -- -- 
 

CourseObjectives: 

 Toprovidestudentswiththefoundationsofprobabilisticandstatisticalanalysismostlyusedin 

varied applications in engineeringand science

 Topracticallylearnthetheory conceptsandapplyin realtime

 

ListofPractical: (Can bedoneinMS-Excel-oranySpreadsheet) 

1 IntroductiontoProbability: 

a Formulate and apply Bayes’ Theorem Calculations for problems like The “Two-

Supplier Example”. [Hint: Use Prior Probabilities and Conditional Probabilities 

tocomputeJoint and PosteriorProbabilities.  ] 

b Design spreadsheet to demonstrate the association Between Two Variables 

byComputingtheCovarianceandCorrelationCoefficient.[Hint:UseCOVARandC

ORREL)] 
  

2 DiscoverProbabilityusingformulas: 

a Designandspreadsheetexperimenttocomputetheprobabilityusingthegeometricdistrib

utionformula. 

b CreateaspreadsheetapplicationtocomputetheConditionalProbability.Also 
determinetheprobabilitythatarandomlychosenevent. 

  

3 Random VariablesandDistributionFunctions: 

a CreatespreadsheetapplicationtoComputetheExpectedValue,Variance,andStandardD

eviation 

b CreateaspreadsheetapplicationtoComputeBinomialProbabilities.[HintUseBINOM

DIST] 
  

4 ProbabilityDistributionandLaw: 

a CreateaspreadsheetapplicationtoPoissonProbabilityDistribution.[Hint:UsePOISSO

N] 
b Createaspreadsheetapplicationtoimplement jointprobabilitylaw. 

  

5 MathematicalExpectationandChebychev’sTheorem: 

a Createa spreadsheetapplicationtocompute theexpectationof aFunctionof 

aRandomVariable 

b CreateaspreadsheetapplicationtoapplyChebychev’s Theorem. 
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6 ConditionalExpectationandGeneratingFunctions: 

a CreateaspreadsheetapplicationtocomputeConditionalExpectationandConditionalVar

iance. 
b Createaspreadsheetapplication todemonstratetheuseofGeneratingFunctions 

  

7 TheoreticalDiscreteDistributions1: 

a CreatespreadsheetapplicationtodemonstrateBernoulliDistribution. 

b Create 

spreadsheetapplicationtouseexcelfunctionforcomputinghypergeometricprobabilitie

s. 
  

8 TheoreticalDiscreteDistributions2: 

a CreatespreadsheetapplicationtoCalculateBinomialDistributioninExcel.[Hint:UseBI

NOM.DIST] 

b CreatesuitablespreadsheetapplicationtoworkwithPowerSeriesDistribution. 
  

9 TheoreticalContinuousDistributions1: 

a Createspreadapplicationforcomputingprobabilitiesandzvalues 

forthestandardnormaldistribution. [UseNORMSDIST andNORMSINV] 

b Createspreadapplicationforcomputingprobabilitiesfortheexponentialprob

abilitydistribution. [Hint: UseEXPONDIST] 
  

10 TheoreticalContinuousDistributions2: 

a CreatespreadapplicationfordemonstratingWeibullDistributiontoobtainamodelfor 

data sets. [Hint: UseWEIBULL.DIST] 

b CreatespreadapplicationfordemonstratingPearson\sDistributions. 

 

CourseOutcomes: 

 

Aftercompletion ofthecourse, astudent should beable to 

 

 Usediscreteandcontinuousprobabilitydistributions,includingrequirements,meanandvarianc

e,and making decisions.

 Definebinomialoutcomes andcomputeprobability ofgetting XsuccessesinNtrials.

 Usethenormalprobabilitydistributionincludingstandardnormalcurvecalculationsofappropri

ate areas.

 Usedifferentdistributionsto solvesimplepracticalproblems.
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USDS202:DatabaseManagement 
 
 

B.Sc(DataScience) Semester–II 
CourseName:DatabaseManagement CourseCode:USDS202 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 
 

Course Objectives: This course concentrates the concept of the DBMS with respect 

toprinciples, design and implementation of DBMS. It aims to specify the functional and 

datarequirements for a typical database application and to understand creation, manipulation 

andqueryingofdata in databases. 

 TounderstandOrganizing,structuringandstoringdata

 UnderstandDatabaseasRelationalmodel

 TounderstandSQLtoretrievedataandconceptof redundancy

 Tospecifythefunctionalanddata requirementsforatypicaldatabaseapplication

 Tounderstandcreation,manipulationandqueryingofdatain databases

 

Unit Details Lectures 

 

 

 

 

 

 
I 

Introduction & DBMS Architecture: Why Databases? Data 

versusInformation, Introducing the Database, Role and Advantages of 

theDBMS,TypesofDatabases,WhyDatabaseDesignIsImportant,Evoluti

on of File System Data Processing, Problems with File 

SystemDataProcessing, DatabaseSystems 

Data Models – Data Modeling and Data Models, The Importance 

ofData Models, Data Model Basic Building Blocks, Business Rules, 

TheEvolutionof Data Models, Degrees ofDataAbstraction 

EntityRelationshipModel:Entities,attributes,Relationships,Connectiv

ityandCardinality,ExistenceDependence,RelationshipStrength,WeakE

ntities,RelationshipParticipation,RelationshipDegree,RecursiveRelatio

nships,Associative(Composite)Entities,Developing an ER Diagram, 

Database Design Challenges: ConflictingGoals. 

 

 

 

 

 

 
12 

 

 

 
II 

Advanced Data Modeling: The Extended Entity Relationship 

Model,Entity Clustering, Entity Integrity: Selecting Primary Keys, 

DesignCases:LearningFlexibleDatabaseDesign 

NormalizationofDatabaseTables:DatabaseTablesandNormalization,

TheNeedforNormalization,TheNormalizationProcess,ImprovingtheDe

sign,SurrogateKeyConsiderations,Higher-

LevelNormalForms,NormalizationandDatabaseDesign,Denormalizatio

n,Data-Modeling Checklist 

 

 

 
12 

 
 

III 

StructuredQueryLanguage(SQL):IntroductiontoSQL,BasicSELECT

Queries,SELECTStatementOptions,FROMClauseOptions,ORDERBY

ClauseOptions,WHEREClauseOptions,AggregateProcessing,Subqueri

es,SQLFunctions,RelationalSetOperators,Crafting SELECT Queries 

 
 

12 
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IV 

AdvancedSQL:DataDefinitionCommands,CreatingTableStructures, 

Altering Table Structures, Data Manipulation 

Commands,VirtualTables:CreatingaView,Sequences,ProceduralSQL,

EmbeddedSQL 

DatabaseDesign:TheInformationSystem,TheSystemsDevelopmentLif

eCycle,TheDatabaseLifeCycle,ConceptualDesign,DBMSSoftwareSele

ction,LogicalDesign,PhysicalDesign,DatabaseDesignStrategies,Centra

lized versus DecentralizedDesign 

 

 

 
12 

 

 

 

 

 

 

 
V 

Transaction Management and Concurrency Control: What Is 

aTransaction?ConcurrencyControlwithLockingMethods,Concurrency

ControlwithTimeStampingMethods,ConcurrencyControlwithOptimisti

cMethods,ANSILevelsofTransactionIsolation,DatabaseRecovery 

Management 

Database Performance Tuning and Query Optimization: 

DatabasePerformance-Tuning Concepts, Query Processing, Indexes 

and QueryOptimization, Optimizer Choices, SQL Performance 

Tuning, 

QueryFormulation,DBMSPerformanceTuning,QueryOptimizationExa

mples 

Database Administration and Security: Data as a Corporate 

Asset,The Need for a Database and Its Role in an Organization, 

Introductionof a Database:SpecialConsiderations,The Evolutionof 

DatabaseAdministration,TheDatabaseEnvironment’sHumanCompone

nt,Security,DatabaseAdministrationTools,DevelopingaDataAdministr

ation Strategy, The DBA’s Role in the Cloud, The DBA 

atWork:Using Oracle forDatabase Administration 

 

 

 

 

 

 

 
12 

 

BooksandReferences: 

Sr.No. Title Author/s Publisher Edition Year 

1. Fundamentals 

ofDatabaseSyste

ms 

ElmasriRamez 

andNavatheShamkan

tB, 

PearsonE

ducation 

6thEditi

on, 

2010. 

2. Database 

SystemConcepts 

Silberschatz,Korth,

Sudarshan, 

McGraw

Hill, 

5 
Edition, 

2006. 

3. DatabaseManagement

Systems, 

Ramakrishnam,

Gehrke, 

McGraw‐

Hill, 

 2007 

4. Murach’sMySQL JoelMurach, Murach,  2012 
 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 Studentsshouldbeabletoevaluatebusinessinformationproblemandfindtherequirementsof

aproblem in terms of data.

 Studentsshouldbeabletodrawdatabasedesigninlogicalstructureandcanidentifytheentities 

which exist in a system

 Studentsshouldbe able 

toconstructnormalizeddatabaseandfunctionaldependenciesbetweenattributes and 

relational algebraqueries

 Studentsshouldbeabletodesignthedatabaseschemawiththeuseofappropriatedatatypesfor 

storageof data in database.

 Studentsshouldbeabletocreate,manipulate,queryandbackupthedatabaseswithfeaturesof 

SQL.
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USDS2P2:DatabaseManagementPractical 
 
 

B.Sc(DataScience) Semester–II 
CourseName:DatabaseManagement Practical CourseCode:USDS2P2 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem PracticalExamination 2½ 50 

Internal -- -- 

 

Course Objectives: Provides the hands on the SQL language for retrieving the data from 

thedatabaseindifferentscenarios.Theprimaryfocusistounderstandrelationaldatabaseconceptsan

ddesign by using SQL. 

 Identifyentitiesanditsrelationshipwithrelationalmodelstructure.

 TounderstandrelationaldatabaseusingSQLandconstraintsimplementationusingcreatetab

lequery

 ToUnderstandDMLoperations andbackingofdatabase

 Tounderstandhowtoretrievedatafromdatabaseandlearnhowtoretrievesinglevalueafterpe

rforming calculations on group ofvalues

 Tounderstandbuilt-infunctionsto performoperationsondata

 To understandhow tofetchdata fromtwoor more 

tables,whichisjoinedtoappearassingleset of data

 Tounderstandnested andlarger queryasadvancedfetchingofdata

 Tounderstandconceptof virtualtable.

 Tounderstand howto controluseraccess inadatabase.

ListofPractical: (Canbedonein Oracle/SQLServer/MySQL) 

1. Forgivenscenario 
DrawE-Rdiagramand convertentitiesandrelationshipstotable. 

  

2. WriteSQLqueryforgivenproblemstatement: 

a. Viewingalldatabases 

b. CreatingaDatabase 

c. ViewingallTablesina Database 
  

3. Perform thefollowingOperations: 

a. CreatingTables(WithandWithoutConstraints) 

b. Inserting/Updating/DeletingRecordsinaTable 

c. Saving(Commit)andUndoing(rollback) 
  

4. PerformthefollowingOperations: 

a. AlteringaTable 

b. Dropping/Truncating/RenamingTables 

c. Backingup/RestoringaDatabase 

5. Performfollowing: 

a. SimpleQuerieswithWhereOperators 

b. WherewithKeywordsandLogicalOperators 
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c. SimpleQuerieswithAggregate functions 

d. QuerieswithAggregate functions(groupbyandhavingclause) 
  

6. PerformQueriesinvolving: 

a. DateFunctions 

b. StringFunctions 

c. MathFunctions 
  

7. RetrievingData fromMultipleTable: 

a. JoiningTables(InnerJoins,Outer-Joins) 

b. AliasesforTableNames 
  

8. Subqueries: 

a. WithINclause 

b. WithEXISTSclause 

c. HandlingNULL 
  

9. Views: 

a. CreatingViews 

b. DroppingViews 

c. Selectingfromview 
  

10. DCLstatements: 

a. Grantingandrevokingpermissions 
 

CourseOutcomes: 

Aftercompletion ofthecourse,astudent shouldbeableto: 

 

 Studentsabletodrawrelationshipdiagram.

 Studentsabletoperformvariousoperationssuchasinsert,updatedeleteandretrievedatafrom 

databaseusingSQLqueries.

 Studentsabletoperformalterationintablesandcanrestoreandtakebackupofthedatabase.

 Studentsabletoperformoperations 

usingsimpleSQLQueriestofetchdataandlearnsvariousaggregate functions to get single 

value.

 StudentsabletoperformSQLQueriesusingJOINkeywordforjoiningtwoormoretables.

 Studentsabletoperform nestedqueriesusingin,existsoperators.

 Studentsabletocreatenewtablebyjoiningoneormoretablesandlearnhowtohideattributefro

m end user.

 Studentsabletorestricttheuser fromaccessingdataindatabase.
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USDS203:RProgramming 
 

B.Sc(DataScience) Semester–II 
CourseName: RProgramming CourseCode:USDS203 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 

CourseObjectives: 

 MastertheuseoftheRinteractiveenvironmentandexpandingbyinstallingRpackages

 ReadStructuredDataintoRfromvarioussources

 Understandthedifferent datatypes anddatastructures inR

 Manipulatestrings,datesinR

 Understandbasicregular expressionsinR

 UnderstandbaseR graphics

 FocusonGGplot2graphicsforRandbe familiar withtrellis(lattice)graphics.
 

Unit Details Lectures 

 

 

 

 

 

 

 
 

I 

GettingstartedwithR:RSoftware:ObtainingRandRStudio,FirstREncou

nter, Getting started: R as a big calculator, Assignment, 

Basicoperators, Help with functions and features, Quiz, A few 

importantpoints on R 

WorkingwithR 

RInterfaces-

UsingRandRStudio:RSoftware,ObtainingRandRStudio,ThedefaultRin

terface,RStudioInterface,ExampleDatasetsin R, R Packages, Installing 

new R libraries, Customizing R Start-

upObjectsinR:UsinglsandrmtomanagingRObjects,TypesofRobjects,At

tributesofRObjects,Creatingandaccessingobjects,Modifyingelements, 

Quick recap, Exercise 

Reading and writing data to and from R: Importing and reading 

textfiles data into RStudio, Importing data using R command 

read.table(),Exercise,ImportingtextfilesUsingscan(),Parsingeachline–

Readlines, Writing Data table from R, Exercise, Importaing Data 

fromother Software, Reading data from Excel into R, Import/Export 

fromotherstatisticalsoftware,FromaDatabaseConnection,Samplingand 
Creatingsimulateddata,Exercise 

 

 

 

 

 

 

 
 

12 

 

 

 

 

 
II 

Introduction to programming and writing Functions in R: Why 

dowe want to write functions?, Conditional statements (if, ifelse, 

switch),Repetitiveexecution:ForandWhileloops,TheApplyFunctions,Ex

ercise,Functionsforparsingtext,ProgramminginR:Moreadvanced,Viewi

ngCodeoffunctionsfromRpackages,Exercise-Parsing Real Data - World 

Population Data from Wikipedia, Writingfunctions: more technical 

discussion -Scoping, Options for Runningmemoryor CPU intensive 

jobs in R, Efficient Rcoding 

IntroductiontographicsinR:TheRfunctionplot(),Exercise,Customizep

lotwithlow-levelplottingcommands,Defaultparameters 

–par,Interactingwithgraphics,Savingplots,UsefulGraphicsResources 

 

 

 

 

 
12 
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III 

AdvancedGraphics:AdvancedplottingusingTrellis;ggplots2,Lattice, 

Examples that Present Panels of Scatterplots using 

xyplot(),Simpleuseof xyplot 

Importing Data- readr: Functions for Reading Data, File 

Headers,Column Types, String-based Column Type Specification, 

Function-basedColumn TypeSpecification 

ParsingTimeandDates,Space-

separatedColumns,FunctionsforWritingData 
RepresentingTables –tibble:CreatingTibbles,IndexingTibbles 

 

 

 

12 

 

 

 

 

IV 

ReformattingTables–

tidyr:TidyData,GatherandSpread,ComplexColumn Encodings, 

Expanding, Crossing, and Completing, MissingValues,Nesting Data 

Pipelines – magrittr: The Problem with Pipelines, Pipeline 

Notation,Pipelines and Function Arguments, Function Composition, 

Other PipeOperations 

WorkingwithStrings–

stringr:CountingStringPatterns,SplittingStrings,CapitalizingStrings,W

rapping,Padding,andTrimming,Detecting Substrings, Extracting 

Substrings, Transforming StringsWorkingwithFactors–

forcats:CreatingFactors,Concatenation,Projection,Adding Levels, 

Reorder Levels 

 

 

 

 

12 

 
 

V 

ManipulatingDataFrames–dplyr:SelectingColumns,Filter,Sorting, 

Modifying Data Frames, Grouping and Summarizing, JoiningTables, 

Income inFictional Countries 

Working with Dates – lubridate: Time Points, Time Zones, 

TimeIntervals 

 
 

12 

 

BooksandReferences: 

Sr.No. Title Author/s Publisher Edin
 Year 

1. Introduction 

toProgramming 

andStatisticalModellingi

nR 

AedinCulhane HARVARD

SCHOOL 

1st 2013 

2. RDataScienceQuickR

eference 

ThomasMailund Apress 1st 2019 

3. THEBOOKOFR TilmanM.Davies Nostarchpress 1st 2016 

4. PracticalDataScience

with R 

NINA 

ZUMELJOHN

MOUNT 

MANNING  2014 

5. Beginning 
DataScienceinR 

ThomasMailund Apress  2017 

 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 
 TouseR StudioandexplorethefeaturesforRprogramming.

 TouseRfunctions andgraphics within Rprogramming forsolving problems.

 ToworkwithadvancedgraphicsofR,importandusethedataandrepresentthedatainto tables.

 Toapplyformattingontable,usePipelinesinapplicationandusestrings,factorsinRprogram

me.

 TomanipulatingData FramesandmakeuseofDates inRapplication.
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USDS2P3:RProgrammingPractical 
 

B.Sc(DataScience) Semester–II 
CourseName:RProgrammingPractical CourseCode:USDS2P3 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem PracticalExamination 2½ 50 

Internal -- -- 

CourseObjectives: 

 Tolearnimplementing expressionsinR 

 Tolearnandimplementcontrolflowusingloops 

 ToexploreandusebasicdatastructuresinR 

 

ListofPractical: 

1. IntroductiontoRProgrammingElements 

a. WriteanRProgramtoimplement expressions,assignment and decisionmaking 

b. Writean RProgramtodesign andimplementloops. 

c. Write a R program to demonstrate the use of essential data structures in R 

[Hint:Vectors,Matrix, Arrays] 
2. UsingList,DataFramesandFunctionsin R 

a. WriteanRprogramto 

managedataandexhibitoperationsonitusingListdatastructure 

b. WriteanRprogramtomanagedataandexhibitoperationsonitusing DataFrames 

c. Writean Rprogram to demonstratetheuseof : 

i. user-definedfunctions 
ii. built-innumericfunction,characterfunctionsetc. 

3. ImplementingStringsinR 

a. WriteanR programto storeandaccess stringin 

Robjects(vectors,matrix,arrays,data frames, and lists) 

b. WriteanRprogramtodemonstrate useofvariousstringmanipulation 

functions.[Hint:paste(), print(),noquote(),format(), cat(),toString(), sprint()] 
4. PerformingStatisticswithR-I 

a. Write an R program to apply built-in statistical functions. [Hint: mean, 

median,standarddeviation and others] 

b. WriteanRprogramtodemonstrateLinearandMultipleRegressionanalysis. 

5. PerformingStatisticswithR-II 

a. WriteanR programtoimplement 

i. NormalDistribution.[Hint:dnorm(),pnorm(),qnorm(),rnorm()] 

ii. BinomialDistribution:[Hint:dbinom(),pbinom(),qbinom(),rbinom()] 

b. WriteanRprogram toperformtime-seriesanalysis forthegivendata. 

6. DataVisualizationandAnalysis 

a. WriteanRprogramtolearnaboutTabulationandrelatedconcepts[Hint:ContingencyT

ables,SelectionofParts,Conversion,ComplexTables,CrossTabulation] 
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b. WriteanRprogramtodemonstratevariouswaysofperformingGraphicalanaly

sis.[Hint:Plots, Special Plots, Storing Graphics] 
  

7. ObjectOrientedProgramminginR 

a. WriteanRprogram todemonstrateOOPconcepts,the constructionanduseofS3and 

S4 classes 
b. WriteanRprogramtodefinereferenceclassandoperationson them. 

  

8. DataInterfacesinR 

a. WriteanRprogramtodemonstratedatainterface withCSVfiles[Hint:creatingdatafor 

CSV, analyzing, writing CSV files] 

b. Write an R program to work with spreadsheet (Excel) programs. [Hint: 

installing,loading,verifying, creating data for xlsx file] 

c. WriteanR programto managedata usingXML files.[Develop 

datainterfaceformaintainingEmployeeInformation] 

d. WriteanRprogramtodemonstrateworkingwithRMySQLPackage 
  

9. HandlingErrorsin R 

a. WriteanRprogramtodemonstratevariouserror messagesinR Programming 

b. WriteanRprogramtoimplementErrorHandlinginR 

[Hint:warning(),stop(),try(),tryCatch(),CallingHandlers()] 
  

10. MeasuringPerformance 

a. Write R program to measure the performance with the help of bult-in 

functionlikemocrobechmark(). 
 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 Useexpression fordecision making, getKnowledgeof typesof loops andloop 

controlstatementsand ableto create,accessandmanipulate essentialdatastructures.

 DevelopskillstomanagemultipledatathroughvariousoptionsavailableinR.

 Use R object, simple statistical function for data analysis and Differentiate between linear 
andmultipleregression analysis.

 Get the knowledge about various function for Normal and Binomial Distribution and able 

toimplement andanalyse datausingdifferenttimeintervalsand multipletimeseries

 To create Tabulation for presentation of data and operation of them and get the 

knowledgeaboutvarious ways of plotting dataand saving them

 GettheknowledgeofimplementingclassconceptinRandabletodefinereferenceclass,createobjects,

accessandmodifyfields

 GettheknowledgeaboutdevelopingdatainterfaceforstoringdatainCSVfilesalsoknowledgeabout 
working with Excel files and able to interface with XML files and able to interface 

withMySQL,query and manipulate datain it.

 Gettheinsightintoerrorsrelatedtonameerrors,controlstructureerror,connectionerrorsetc.,andable

to identify andhandle errorsin Rcode

 Toanalyzeperformanceofthe R code.
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USDS204:EnvironmentalScience 
 
 

B.Sc(DataScience) Semester–II 
CourseName:Environmental Science CourseCode:USDS204 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 
 

CourseObjectives: 

 Tolearn andsensitizelearners totheirenvironment

 Toknowabout natural resources, ecologyandecosystem

 Tolearninsightsofbiodiversity,pollutionanditsimpact

 Exploreabout Social Issues andtheEnvironment

 TolearnaboutEnvironmentManagement andsustainabledevelopment
 

Unit Details Lectures 

 

 

 
I 

IntroductiontoEnvironmentalStudies 

ImportanceofEnvironmentalEducation,EnvironmentalLiteracy,Environme

ntalEngineering,Environmentalism,ComponentsofEnvironment and their 

Interactions, Man and the Biosphere, Impacts ofDevelopmenton 

Environment 

NaturalResources 

ForestResources,Dams,WaterResources,FoodResourcesEnergyResources,

Land Resources 

 

 

 
12 

 

 

 

 

 

 
II 

Ecology 

Ecosystem,Ecosystem-AnthroposystemComparison,BiomeandEcosystem, 

Energy Flow through the Ecosystem, Ecological Succession,Food Chains 

and Webs, Ecological Pyramids, Biological Magnification 

orBiomagnification, Human versus Natural Food Chains, 

BiogeochemicalCycles,TheWaterCycle(HydrologicCycle),CarbonCycle,

OxygenCycle,,NitrogenCycle,ForestEcosystems,,GrasslandEcosystems,A

quaticEcosystems 

Biodiversity 

GeneticDiversity,SpeciesDiversity,EcosystemDiversity,ValueofBiodivers

ity,ValueofGenes,Biopiracy,BiogeographicalClassificationofIndia,Indiaas

aMegaDiverseNation,EndemicSpeciesofIndia,Threats 

toBiodiversity,HotspotsofBiodiversity,EndangeredSpecies,Conservationo

fBiodiversity, GeneticEngineering and Biodiversity 

 

 

 

 

 

 
12 

 

 

III 

EnvironmentalPollution 

Air Pollution, Water Pollution, Soil Pollution, Marine Pollution, 

NoisePollution,ThermalPollution,SolidWasteManagement,HazardousWas

teManagement,Pollution Prevention, DisasterManagement 

HumanPopulationandtheEnvironment 

PopulationGrowth,HumanRights,ValueEducation,HIV/AIDS,Environmen

tandHumanHealth,FamilyWelfareProgrammes,Women 

 

 

12 
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 andChildWelfare,RoleofInformationTechnologyinEnvironmentandHuman

Health 

 

 

 

 

 

IV 

SocialIssuesandtheEnvironment 

FromUnsustainabletoSustainableDevelopment,UrbanProblemsRelatedtoE

nergy,WaterConservation,WatershedManagement,ResettlementandRehab

ilitation, Environmental Ethics, Acid Rain, Ozone Layer 

Depletion,GreenhouseEffect,GlobalWarmingandClimateChange,Pollution

Control Boards and Control Pollution Acts in India, Nuclear Hazards 

andAccidents,EnvironmentalImpactAssessment,RiskManagement,Precaut

ionaryPrinciple,Polluter-PaysPrinciple,TheBeneficiary-PaysPrinciple, 

Role of Non-Government Organizations, ISO 14000 Series 

ofEnvironmentalManagementStandards, Economyand Environment 

 

 

 

 

12 

 

 

 

 
V 

EnvironmentalManagement 

EnvironmentalImpactAssessment,Methodology,WasteasaResource,Envir

onmentalLaws,RequirementsofaContract,Environmental Legislations, 

Powers and Functions of Pollution ControlBoards, Case Studies, 

Environmental ManagementPlan,EnvironmentalAudit,Policies for 

QualityImprovement, Problems, Policy 

SustainableDevelopment 

Ethics, Laws of Nature, Progress, Environmental Stress, 

Sustainability,Self-

purificationandRegeneration,ActionPlan,ComputerizationandInformation

Technology 

 

 

 

 
12 

 

BooksandReferences: 

Sr.No. Title Author/s Publisher Edition Year 

1. EnvironmentalStudies Benny Joseph McGrawHill 3rd 2017 

2. Principles of
 EnvironmentalScie

nceand Engineering 

P.Venugopala Rao PHILearning 6th 2014 

3. IntroductiontoEnvironmentalEngi

neering 
GilbertMMaster Pearson 3rd 2015 

4. EnvironmentalEthics:AVeryShort 
Introduction 

RobinAttfield Oxford 1st 2019 

5. Fundamental Concept

 inEnvironment

al Studies 

D.D.Mishra S.Chand Revised

Edition 

2010 

 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 Abilitytorecogniseexplainimportantofenvironmentandits resources

 Knowledgeaboutinsights ofecology andbiodiversity

 Recognisethecauseandeffectsofenvironmentalpollutionandothersocialissues

 Knowledgeaboutpopulation anditsimpact onenvironment

 Insightintoenvironment managementandsustainabledevelopment.
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USDS2P4:CaseStudiesonEnvironment 
 
 

B.Sc(DataScience) Semester–II 
CourseName:CaseStudies onEnvironment CourseCode:USDS2P4 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem TutorialExamination 2½ 50 

Internal -- -- 
 

 

* 10Casestudiesrelated toEnvironmentalScience(USDS204)shouldbe conducted. 
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USDS205:Calculus 
 

B.Sc(DataScience) Semester–II 
CourseName:Calculus CourseCode:USDS205 

Periodsperweek(1Period is50minutes) 5 

Credits 2 
 Hours Marks 

EvaluationSystem TheoryExamination 2½ 75 

Internal -- 25 

CourseObjectives: 

 Togivetheinsightofcalculus startingwithcontinuityandderivatives. 

 Togainproficiencyinintegration. 

 Toapplyderivativesand integrationtovariousdomains. 

 Tousepolarcoordinatesfordifferentconicsand understandmultipleintegrals. 

 Tounderstandpartialdifferentiationanddifferentialequations. 

 

Unit Details Lectures 

 

 

 

I 

ContinuityandDerivatives:LimitsatInfinity;HorizontalAsymptotes, 

Derivatives and Rates of Change, The Derivative as aFunction. 

Differentiation rules: Derivatives of Polynomials and 

ExponentialFunctions, The Product and Quotient Rules, The Chain 

Rule, 

ImplicitDifferentiation,DerivativesofLogarithmicFunctions,RatesofCh

angein the Natural and Social Sciences, Exponential Growth and 

Decay,RelatedRates,LinearApproximationsandDifferentials,Hyperboli

c 
Functions. 

 

 

 

12 

 

 

II 

Integrals:Areasanddistances,TheDefiniteIntegral,TheFundamentalThe

oremofCalculus,IndefiniteIntegralsandtheNetChangeTheorem,The 

Substitution Rule, Integration by Parts, Trigonometric 

Integrals,TrigonometricSubstitution,IntegrationofRationalFunctionsby

PartialFractions,StrategyforIntegration,IntegrationUsingTablesandCo

mputerAlgebraSystems,ApproximateIntegration,ImproperIntegrals. 

 

 

12 

 

 

 
III 

Applicationsofdifferentiation:MaximumandMinimumValues,TheMe

anValueTheorem,DerivativesandShapeofaGraph,IndeterminateFormsa

ndL’Hospital’sRule,CurveSketching,GraphingwithCalculus and 

Calculators, Optimization Problems, Newton’s 

Method.ApplicationsofIntegration:AreasbetweenCurves,Volumes,V

olumesbyCylindricalShells,Work,AverageValueofaFunction, 

ArcLength,AreaofaSurfaceofRevolution,ApplicationstoPhysicsandEng

ineering,ApplicationstoEconomicsandBiology,Probability. 

 

 

 
12 

 

 

IV 

Parametric Equations and Polar Coordinates: Curves Defined 

byParametricEquations,CalculuswithParametricCurves,PolarCoordinat

es, Areas and Lengths in Polar Coordinates, Conic 

Sections,ConicSections in PolarCoordinates. 

MultipleIntegrals:DoubleIntegralsoverRectangles,IteratedIntegrals, 

Double Integrals over General Regions, Double Integrals 

inPolarCoordinates,ApplicationsofDoubleIntegrals,TripleIntegrals, 

 

 

12 
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 TripleIntegralsinCylindricalCoordinates,TripleIntegralsinSphericalCo

ordinates,Changeof Variables in Multiple Integrals 

 

 

 

V 

PartialDerivatives:FunctionsofSeveralVariables,LimitsandContinuity

,PartialDerivatives,TangentPlanesandLinearApproximations, The 

Chain Rule, Maximum and Minimum Values,LagrangeMultipliers. 

DifferentialEquations:ModellingwithDifferentialEquations,Direction 

Fields and Euler’s Method, Separable Equations, Models 

forPopulationGrowth, Linear Equations,Predator-Prey Systems. 

 

 

12 

 

BooksandReferences: 

Sr. 
No. 

Title Author/s Publisher Edin
 Year 

1. Calculus–

EarlyTranscend

entals 

JamesStewart Thomson 6th 2008 

2. Calculus

 and

AnalyticalGeometry 

GeorgeB.ThomasJ

r.,RossL.FinneyM

auriceD.Weir 

Addision 

WesleyPublishin

gCompany 

-- 1998 

3. Schaum’s3000SolvedP

roblemsinCalculus 

ElliotMendelson TataMcGrawHill -- 1988 

4. The Advanced 
Calculus

 Problem

Solver 

StaffofResearch&

 Education

Association 

Research

 &

EducationAssociati

on 

--- 2007 

5. CalculusMadeeasy Silvanus

 P.

Thompson, 

MartinGardner 

PALGRAVE  1998 

CourseOutcomes: 

Aftercompletion ofthecourse, astudent should beable to: 

 Quicklyand easily findthederivativeofafunction. 

 Performintegrationoffunctionswithease. 

 Applytheknowledgeofderivativesandintegrationtodifferentdomainsandobtaintheresults

. 

 Applytheknowledgeofmultipleintegralsandpolarcoordinatestosolvereallifeproblemswit

h ease. 

 Usepartialderivativesanddifferentialequationstosolvevarietyofproblems. 
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USDS2P5:CalculusTutorials 
 

B.Sc(DataScience) Semester–II 
CourseName:CalculusTutorials CourseCode:USDS2P5 

Periodsperweek(1Period is50minutes) 3 

Credits 2 
 Hours Marks 

EvaluationSystem TutorialExamination 2½ 50 

Internal -- -- 

* 10tutorialsbasedonCalculus(USDS205)should beconducted. 
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EvaluationScheme 

1. InternalEvaluation(25Marks). 

i. Test:1Class testof20marks.(Canbetakenonline) 

Q Attemptanyfourofthe following: 20 

a.   

b.   

c.   

d.   

e.   

f.   

 

ii. 5marks:Activeparticipationintheclass,overallconduct,attendance. 

 

2. ExternalExamination:(75marks) 
 Allquestionsarecompulsory  

Q1 (Basedon Unit1)Attempt anythree ofthefollowing: 15 

a.   

b.   

c.   

d.   

e.   

f.   

   

Q2 (Basedon Unit2)Attempt anythree ofthefollowing: 15 

Q3 (Basedon Unit3)Attempt anythree ofthefollowing: 15 

Q4 (Basedon Unit4)Attempt anythree ofthefollowing: 15 

Q5 (Basedon Unit5)Attempt anythreeofthefollowing: 15 

 

3. Practical/TutorialExam:50marks 

 

ACertifiedcopy journalis essentialto appearforthepractical examination. 

 

1. PracticalQuestion1 20 

2. PracticalQuestion2 20 

3. Journal 5 

4. VivaVoce 5 

OR 

1. PracticalQuestion 40 

2. Journal 5 

3. VivaVoce 5 

 

ForTutorialExam, apaper of50 marks to besolved. 
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Bridge Course on Mathematics and Statistics 
 

The students who have not opted for Mathematics during their class 12 will have to complete the 

bridge course for being eligible for the admission to First Year of B.Sc. Data Science. 

The training should be for 30 hours, 2 hours session on each of the following topics followed by 

examination of 75 marks with 5 marks questions on each of the following topics.  

1. Measurement of Angles 

2. Trigonometric Functions 

3. Trigonometric Functions of compound Angles 

4. Factorization Formulae 

5. Linear inequations 

6. Determinants 

7. Logarithms 

8. Sequences  

9. Permutations and Combinations 

10. Mathematical Induction 

11. Binomial Theorem 

12. Differentiation 

13. Integration 

14. Statistics 

15. Probability  

 

Question paper pattern: 

Q I Attempt any three of the following: 15 

1.  Measurement of Angles  

2.  Measurement of Angles  

3.  Trigonometric Functions  

4.  Trigonometric Functions  

5.  Trigonometric Functions of compound Angles  

6.  Trigonometric Functions of compound Angles  

   

Q II Attempt any three of the following: 15 

1.  Factorization Formulae  

2.  Factorization Formulae  

3.  Linear inequations  

4.  Linear inequations  

5.  Determinants  

6.  Determinants  

   

Q III Attempt any three of the following: 15 

1.  Logarithms  

2.  Logarithms  

3.  Sequences   

4.  Sequences   

5.  Permutations and Combinations  

6.  Permutations and Combinations  

   

Q IV Attempt any three of the following: 15 

1.  Mathematical Induction  

2.  Mathematical Induction  

3.  Binomial Theorem  
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4.  Binomial Theorem  

5.  Differentiation  

6.  Differentiation  

   

Q V Attempt any three of the following: 15 

1.  Integration  

2.  Integration  

3.  Statistics  

4.  Statistics  

5.  Probability   

6.  Probability   

 

Nominal fee can be charged for the bridge course to cover the training, examination and result 

declaration cost. 
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