Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 4 — EXAMINATION - SUMMER 2026

Subject Code: DI04000071 Date: 21/05/2026
Subject Name: Introduction to Data Analysis

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

1. Attempt all questions.

2. MakeSuitable 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.

Q.1 (a) Define Data Analysis. List any four applications of data analysis. 03
A () 3zt (QeAME catvalRd $2A. 32t [@Qanletl 518 URl AR GUAN AU, 03
(b) Explain the difference between structured and unstructured data with examples. 04
() GelsWU UL structured Aol unstructured Sel el dglelc ALl 0¥
(¢) Explain the various phases of the Data Analytics Lifecycle. 07
(5) 32l AlARSU AlBs BSAAL dotssl AMsLAl. 09
AHYq|
OR
(c¢) Explain the concept of Big Data. What are the characteristics of Big Data (5 V's)? 07
(5) Big Data ol AMslcll. Big Data ol (QAMARA (5 V's) 9 &? 039
Q2 (a) What is NumPy? State the difference between a NumPy array and a Python list. 03
Az (1) NumPy 9 8? NumPy array 24al Python list el dslalcd ¥Rl 03
(b) Write a Python code to create a 2D NumPy array of shape (3,3) with random numbers. 04

Also demonstrate vertical and horizontal stacking of two arrays.
(4) Random Numbers UL (3,3) VSR oll 2D NumPy array ®ollclcll HI2 Python 0¥
code AWl. ol arrays oll vertical el horizontal stacking UGl galdl.

(¢) Explain Pandas DataFrame with an example. Write Python code to: (1) Read a CSV 07
file, (i1) Handle missing values, (iii) Find top 3 rows using nlargest().
(5) GelgRWl U8 Pandas DataFrame ML, Python code AUL: (i) CSV Sl 09
aiA, (i) missing values handle 53\, (iii) nlargest() ad top 3 rows Anal
AHYq|
OR
Q.2 (a) What is Web Scraping? Mention its purpose. 03
U R .
(¥) web Scraping 2 & ? dell &d ¥l 03
(b) Explain Data Normalization and Data Transformation with suitable examples. 04
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GRd GelswL Ul Data Normalization Al Data Transformation UMt .

Explain Beautiful Soup library for web scraping. Write a Python program that sends a
GET request to a website and extracts all paragraph tags using Beautiful Soup.

Web scraping e BeautifulSoup library AHes Al Python program Avll ¥

website UR GET request HlsA wal BeautifulSoup ald paragraph tags extract
$2.

Define Mean, Median and Mode with examples.
GELeRML UL Mean, Median Wl Mode cluALRA 3.

Explain Pearson's Correlation Coefficient. What does a value of +1, 0, and -1
indicate?

Pearson's Correlation Coefficient AH%lcll. +1, O Aol -1 o{ value %l %Lua 87

Describe Normal, Poisson, Exponential, and Bernoulli probability distributions with
their definitions and importance.

Normal, Poisson, Exponential Aol Bernoulli probability distributions ofl catvaul
ol Heel arlal.

¥Hq|
OR

What is the Method of Least Squares? State its use.

Least Squares Method 2| 8? doll Guallal asBlLdl.

Write a short note on scatterplots and state its use in identifying correlation between
variables.

Wendlad UR &8l ol vl ol variables dAAsll correlation ol WAL CULH
dell GualloL eLal.

Explain Descriptive Statistics in detail. Write a Python program to calculate Mean,
Median, Mode, and Pearson's Correlation Coefficient for a given dataset.

Descriptive Statistics (Qotcalr AHostal. Python program AWl % dataset HI2

Mean, Median, Mode wal Pearson's Correlation Coefficient OL@.

What is Data Visualization? State its importance.

Data Visualization 2 8? dof Héccl QUL

Differentiate between Matplotlib and Seaborn libraries for data visualization.
Data visualization Hl& Matplotlib ¥l Seaborn libraries A d$lalcd $3.

Write a Python program using Matplotlib to plot a line chart, bar chart, and scatter
plot for sample data.

Matplotlib alu3la sample data H(2 line chart, bar chart el scatter plot elRal
HL2 Python program GAW.

AHYq|
OR
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What is Plotly? State any two advantages of using Plotly for visualization.
Plotly 9] 8? Visualization H(2 Plotly GUallol s2cllell Sl&f uRl ol st2Ael Rl

Explain Time Series Data Visualization with a suitable example.

GR GeleRWL ULA Time Series Data Visualization - Al.

Write a Python program using Seaborn to:

1. Create a bar plot showing the average income across regions using the 7ips’ dataset.

2. Create a box plot to visualize the distribution of income across regions.
Seaborn oll GUdL $3lal Python WALLH AW:

9. ‘tips' dataset ol UL 3ol QAW Y& NHL U2 S (income)
galadl bar plot oleilcl.

2. (Al y&Hi Auase] [AdRal (distribution) €2lcal M2 box plot Glatldl.

What is Generative AI? How is it different from Predictive AI?
Generative Al 2 8? d Predictive Al &l 3c{l Id wcol B?
Explain any four challenges of Big Data Visualization.

Big Data Visualization oll $l¢&§ URL AR USSR Al
Explain Power BI and its key features.

Power Bl ol dell YUl features AMxLcll.

AHYq|
OR

List any three uses of Generative Al in Analytics.

AA(ARsU Hi Generative Al ol UL 2Rl GUANAl 20 €] 2.
Explain bias, fairness, and privacy challenges of Generative Al
Generative Al oll bias, fairness ¥l privacy challenges AHstal.

Explain how to visualize large datasets using Power BI. Describe the role of Al
copilots in Business Intelligence.

Power Bl cllu3lal large datasets visualize 3cfl A sal A AHL A Business
Intelligence Hi Al copilots ol GL@SL C{Qicn.
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