Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 6 (NEW) —- EXAMINATION - Summer-2025

Subject Code: 4360707 Date: 16-05-2025
Subject Name: Introduction to Data Analysis

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1.  Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3.  Figures to the right indicate full marks.

4 Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks

Q.1 (a) Classify types of data. 03
usll ) Selell Uskle adilsel s, 03
(b) Describe vertical stacking and horizontal stacking with example. 04
(@) dllsa R8I w1 SlRleed 2519 Gelel W] arld). ¥
(¢) Discuss characteristics of data and need of data analysis. 07
(5) Selsfl alei(@sdizilell uUl 520 2 321 Weildlflyed]l w@eRUd 09

qeld).

OR

(c) Discuss various phases of data analytics life cycle. 07
(5) data analytics =il %l &l 38l ae{l UL 52). 09
Q.2 (a) Listrandom module functions. 03
USL2 (W) oSH HISYE §5RUetedl ULE] dul. 03
(b) Describe merge operations with multiple data frames using pandas 04

library.
(W) Ulsllsy dloailell Hee ol Heglud 32l 3ol GUALIL silad Hos oy

U321+l qeld).

(c) Write a pandas program to implement following operations : 07

(1) Use the loc function to display rows where ‘Survived’ is 1
(2) Display the top 3 passengers with the largest ‘Age’
(3) Show the 3 passengers with the smallest ‘Age’
(5)  ilAsdl (sA1H) WHGH| Y54l HI2 pandas WIAIH Q) 09
(1) Use the loc function to display rows where ‘Survived’ is 1
(2) Display the top 3 passengers with the largest ‘Age’
(3) Show the 3 passengers with the smallest ‘Age’

OR
Q.2 (a) Liststeps for handling missing values in dataframe. 03
Usl2 1) Sel dHui MRId Ay o5d sdl Hlell W qul. 03
(b) Describe data normalization and transformation. 04
() 3elelHalgRelst wa 2leuslHelst drld), oY

(c) Write basics of sending GET/POST requests, accessing response 07
content and authenticating with requests.
(5) GET/POST [deic{la{] Hlsdal, Uldale AHALA W5AA 5L 2 09
[cloicl) U1 UMLQld S2alefl Yed sileid) quil,
Q.3 (a) Listdifferent correlation techniques. 03
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el el Usleil s131Q21et 25o{lss{l Ulel dul.

Describe regression modeling to analyze relationships between
variables.

ARANGE ARl FlAQeilua weiiaies s3AA Al HISETDL
agidl.

Apply basics of descriptive statistics including measures of central
tendency. Include mean, median and mode.

3edlU delilell Ul AUled d letlcis Aissiuilell Hoed wloid
@19 521, ARULL, He Aol H1S NG 520,
OR
List different probability distributions.
AelYel USIRell Aeldell [Adalefl Ylel qul.
Describe methods of least squares.
dl2e AW s quld),
Calculate and interpret person’s correlation coefficient for examining
the relationship between fare and passenger class on the titanic dataset.

2lo2fels 3212 U @IS wa e o] deil Auitefl duly s:dl

HI2 cSclotl Aot ARliseil A8Id3] 5 wa def welelest 52,
Describe fundamentals of data visualization and its role in effective
communication of insights.

Sel [ApydlgReleta HOeyd A deld) 1a HidE[Bell MASRS
AURHL Al oHst u aulq).

Describe multivariate analysis for a comprehensive examination of
multiple variables simultaneously.

AsHIA Weldd uGle{l Alus duld Hie H(dRAe (asdNels

SEEERN

Create a python script that uses matplotlib to generate bar charts from
sample data. Customize the appearance of plot including labels, colors
and annotations.

A5 Yol R512 telldl @ Arud S2iuiedl ek YL wlelladl HIR
matplotlib o1l GUALIL 53 B. A&, 0] wa ZlsIx) Alsd Wil
ulldel 5L 52U,

OR
Discuss importance of data visualization.
321 [Apydlsdeletell Hecdsfl YUl 52,
Describe different probability distribution analysis techniques.
([cl(dy eildetl (AL (RNl dseflsls] drlst 520
Generate a Seaborn strip plot to visualize the distribution of total bill
amounts within different days of the week in the "tips" dataset.

"Rt Seldeul WedLSUlell el el [edvlUi s (o1eef] 25U

(AR ([Apyalems sdl 112 Alodlot 221U d)2 vielld).
List data visualization techniques for big data.

oflor SeL ULe 32l (dapyelssblel dselslell Rl elsild).
Describe data visualization tools.

321 [AYa1oD2Ust 264 5] dlel 53).
Describe basic data visualization with matplotlib.

matplotlib 18 YNed 321 [AnyeleDelste] clel 53
OR
List various data visualization tools for handling large data sets.

oflol el Aea &w5d sal Ui [aldy 32l (Aryaleabele aesil
ylel weildl.
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Discuss challenges of big data visualization.

ool 321 ([Anyalsdelaeil usslell YAl 53,

Discuss interactive data visualization with ploty.
ploty 419 8e23[52d Sl [ARYaleMleteil YUL 5
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List the difference between structured, semi-structured, and unstructured
data.

RSUS, AHRRSUS U AR KUS 321 dstl dslddstl YR Wetld)

What is the purpose of web scraping? Discuss the legality and ethical
considerations associated with it.

Ao Balell &d 2 8?7 Aol Al AsNAG SRIRUAL e A[dS
wloidlefl AUl 5.

How does a Big Data platform differ from traditional data processing
systems?

(042 321 W slH uuRdld 32l AR ReHel 3dl 2ld 1Eal 82

OR
Describe briefly all phases of the data analytics lifecycle.

321 Well(@25U RdtUSetl dHIH dusSIAle] 25HI dRlel 3.
List the difference between a NumPy array and a Python list.

NumPy array 24al Python list deil d§lddsil [ eildl.
What is data normalization, and how does it differ from rescaling?
521 normalization 2} 8 34 d rescaling &l 3dl 2ld 2462l U3 &7

Find the top 5 and bottom 5 records of a DataFrame based on a specific
column by using Pandas' nlargest() and nsmallest() functions

Pandas il nlargest() ol nsmallest() §5lelell GUANL s3] U1ss5Y
STEH UR W1HLRd S2lEHetl 21etl 5 1A oflAeil 535153 2l

OR
Name three common file formats that can be read using Python's file
reading methods.

Python's file didel Ueg(dallell GUALIL s il 2AsI” ddl Al

UL 5186 SlHeedl o 14 w14

Describe any four functionalities provided by BeautifulSoup for navigating
and manipulating HTML elements.

HTML dedl al[ddle sdl Wl &5 5dl HIS BeautifulSoup GIRL YR
UlsAlHi #4194 S18URL IR sl aele 53,
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Write a Python script using Selenium to automate the process of logging
into a website and extracting specific data from a dynamically loaded page.

dulyleHi dlolL 8¢l sclell Ulsdla rAL[Ed Sl HI2 Selenium il
BU1L 531a Python script @ull wa a(deild 2ld dls Al yyuigll
A1ssY S2l sladl.

List differences between Simple Linear Regression and Multiple Linear
Regression.

Simple Linear Regression ol Multiple Linear Regression Qs
dsladleil ALEl oetidl.

Describe briefly any two probability distributions.

S\8URL & probability distributions o} 25Hi dilel 53).

The manufacturing plant produces electronic components, and you are
tasked with improving the production process to reduce defects. Describe
how you would use the method of least squares to analyze the relationship
between process parameters (such as temperature, pressure, and cycle time)
and the occurrence of defects in the manufactured components.

NRYEARI Wiz 8452115 e2sle Gallest 53 8, WA dua Wil
gelsdl Hi2 Gaulesl UlsUMI YUR] Sdle] siH Aludidi 211d 8.
U(sAlell URMIQN (BU ¥ dluMlel, 6wl Ao s qHY) i Glled
2SI WIHAeAl eleetl dell Aoits] [ARANEL sl HIS di least

squares il U [cloll GUALL 3dl 1A 5220 def aalel 530,

OR
List the differences between mean, median, and mode as measures of
central tendency.

Central tendency el HIUES dl% mean, median ¥al mode dXsil
dslddlefl YR Welld) .

How does multivariate analysis differ from univariate analysis in terms of
scope and methodology?

w519l Wal Slllrl-ligﬁtvlfl ¢[(®W multivariate analysis o] univariate

analysis 5dl d wga us 82

As a data analyst for a retail company, you have been tasked with analyzing
the relationship between store foot traffic and daily sales revenue to
optimize staffing levels and improve customer service. Using scatterplots
and other graphical techniques, develop a comprehensive analysis plan to
identify the correlation between store foot traffic (independent variable)
and daily sales revenue (dependent variable).

[Red susfl Hle el (NS dl%, dHal LG9 R WI[LRULY P 54l
el Ales AdIHi YUIR] 5L HIZ 2R &2 2155 WA tleds Aulalefl
dlds dRell dolte] (AR(NQ sdle] s1H AU I B,
Scatterplots sl e AL[§5E dseilslel GUULIL 53], R 82 2LsS
RddA UE) el tleds AU wlds RILABA Yd) dAsil Holue
WAL HI2 WS AUS [AsdNgl Alwell [dsldl.

Define data visualization. List down importance of it.

32l ([AxpyaloReled cAlvylRld $A. de Hecd dull.

Describe Pearson's correlation coefficient and its significance in statistical
analysis.

Pearson's correlation coefficient Wal WisSISIY  (ARANRIHI  dsf
M&cd qeldl,

For a retail company, as a data analyst analyzing sales performance across
different product categories over the past year is tasked to you. Using
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Seaborn, develop an interactive data visualization dashboard that provides
insights into sales trends, seasonality, and product performance.

e $usfl HI2, 32l [AfNs dd uledl aNui (dldd lsse
32o13H1 ULl uelelsy (ANl sdle] SIH dHa AludiMi wley
8. Seaborn el GUUIL s34, A interactive 32l [APYEIOM2Aed
3QUG{lS [Asdld) B AUl e, HlHH M Gallest Usleiui
WidRE[® Uelsd 52 B

OR
List down any six common types of data visualizations used in practice.

Qd&RHL GUALAMI Adldl SISURL &9 UM USIRell Sel

[aopyeloRleteil AlEl weildl.

Describe the role of scatterplots and other graphical techniques in
identifying the correlation between variables in a dataset.

S2lA2H 1 variable dsi| UEioital W1 U] scatterplots Wl W
ALl554 dseilslel e4H sl abia 5.

For a marketing firm, as a data analyst you have to analyze the
effectiveness of different advertising campaigns across various channels.
Using Matplotlib, develop an interactive data visualization dashboard that
provides insights into advertising performance, audience engagement, and
return on investment (ROI).

HI5(3a1 s HIR, 32l [AsANs di3 duR (dldy Al [aqy en&d
HAAA] WASRSd L [A%ANBL 523G USQL.  Matplotlib <l GUUlaL
539, A5 vee(52d Sel [Anyalsdeled 3A6ilS ([Asaldl B &Ud
ye2lst, N&sle{l engagement 34al AL UR didR (ROI) Hi wide(®
Ueld 52 9.

List down two common types of plots used for visualizing time series data.
Describe briefly each plot type.

Time series el 32la [ABYUEIF Sl Hle GUAMI dldl &)
UM UsIRell Wl Alel wetldl. €35 Wl Usle] gsHi dile
5.

Describe the process of creating an interactive data visualization using
Plotly in Python.

Python Hi Plotly «ll GUULIL s ©e2sed 32l [dpyaleRele

Woilddlefl UlSAle] drlel s3.

List recent trends in data collection and analysis techniques and give brief
description of each technique.

Data collection ¥l analysis dseilslHi  dIBdRell ddRilsdl YR

Wolld) WA €35 dseflss] AU dRlel AL

OR
Name the Python library which is commonly used for data visualization,
particularly for creating statistical graphics and exploring datasets.
Describe it briefly.
Python dlOGla olld WUl el GuUAL AWML Ad 2l
[Apyalsdele Hie Adid 8, WId s wissIsly ALlssU wsilddl
uel 3212 e Ul s2dL HIZ. Ao 25Hi et 52,
How Box plot can be used for visualizing data distributions and identifying
outliers?

32l (SRRuRledad (ApYMalsy Ssdl A HiGedduda wlawdl
Hie o{lsd Wledl Gulal 3dl d s usl?
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(c¢) List challenges associated with big data visualization. Briefly explain any 07
three challenges and provide a potential solution for these three challenges.

(5) Big data [Apydlodel A8 AsnAd USsRIel YR olelldl. o9
SIOURL AR USSR UlBHHL dHosdl Aol WL AR USSRl HI2
deildd G4 ueled S2U.



