By the end \ apter, you will be able to:

Explain the concept and importance of data science in everyday life.
Describe each step in the Data Science Life Cycle (DSLC).

Identify and define real-world problems that can be solved using data.
Collect data using surveys, online forms, and observational techmques
Perform data cleaning and validation to improve accuracy.

Use simple SQL queries (SELECT INSERT) to retrieve and store data from
databases.

Analyze data using basic algorithms (sorting, classification, clustering).
Create bar charts and dashboards to visually represent data insights.

e  Communicate results clearly using charts and written summaries.

Long Questions pnepﬁred in the | Ilght of new Exarmination Technlques
(Knowle

dge, uur\dlm'standmg, Application, Analytical & Conceptual)

/ Introduction /4

Q. Why Data science is important now a days?

Ans: Data Science:

Data science is the process of using data to understand problems, discover patterns,
and make smart decisions. In the current digital era, data is everywhere-i.c., from surveys .
to mobile apps, social media, onlme shopping, and health services.
Importance:

Data Science helps us turn this raw data into useful information. Whether it is
predicting weather, understanding interests of students, or 1mprov1 healthcare, Data

Science is transforming the way we live, learn, an cross the whole =
world use data to improve decns1on- ak(im gve %@ ate better services. 3
This chapter introdycy ce-Ioife Cycle (DSLC), which includes

understanding the proble d cleanmg data, analysing and interpreting data,
and finally commuyn &f\' e results using charts and visuals. Each step builds critical
thinking and -\N- lem-solving skills.

Students will also learn how to collect, clean, analyse, interpret and visualize data
using simple tools like surveys, spreadsheets, and charts. The chapter includes real-world
examples, and hands-on activities that help them apply Data Science in classroom and

daily llfe




5.1 @\&\3\3 ‘

. Introduction to Data Scienc
0 1. Define Data Science? Also

describe ] .'@‘5‘5\ v l
Ans: % %

Data science is tw ng data to understand problems, discover patterns,
and make smart decisi hether we are using a mobile phone, searching on Google,
shopping online, or even walking with a fitness tracker, data is being collected.

Purpose of Data Science:

Data Science is the field where we use data to ﬁnd patterns, answer questions, and
help people or businesses make better decisions. It involves collectmg, organizing,
analyzing, and visualizing data.

Importance of data in decision making:

Data plays a big role in helping people and organizations make better decisions.
‘Without data, decisions may be based on guesses or personal oplmons which can lead to
mistakes.

Example: . @
if the school admlmstratlon desires to start@ iﬁ 9 can ﬁrst collect
u S

data on which sports students enjoy ost. mart and fair choice.
Q.2. Explain real life appllcatlons
Ans: Real Life Applicati ta Science:

Social media: Applications like Facebook, YouTube and Instagram use data to show us
posts and videos we might like.

Online shopping: E-commerce websites suggest products using data of our previous
purchases.

Healthcare: Hospitals use data science to predict diseases and manage patient care more
effectively. ,

Transport: Applications like Google Maps use traffic data to suggest the fastest routes.
Education: In schools, data from student attendance and test results is used to improve

learning strategies and track progress. ' m
' Overview of Data Science Life Cycle cO
Q.3. Define DSLc and write the n

e
Ans. Hﬁﬁ@ ‘ ,

Data Science is WN@W a single step. It follows a series of steps that are
helpful in‘solving a em. This is what we call Data Science Life Cycle (DSLC).
DSLC usually comprises of the following steps:
e  Understanding the problem

e  Collecting Data
® Cleaning and Validating data




e  Analyzing Data

@
@ Interpreting Data \ i\wa
e  Visualizing and Comi % @@
0.4. Explain Understandi %ﬁﬁ\b in DSLC? -

Ans:

Understanding the problem is the most important step in DSLC. Before we start
talking about collecting data, it is necessary to clearly understand the problem under
consideration. In case. we do not understand the problem properly. we may collect the _
wrong data resulting in useless or wrong results. In this initial step. we need to ask
questions such as: : '

‘® What are we trving to find out?

° Why is this problem important?

e Who will use the results? :

Sub-sections of ["'ndcrstanding the Probiem:

Identifving and I)chmng a Problem

- First. we need to identify a pm m C&@ e uams, data. The problem
can be related where dCCI@ on information. Once a problem is
identified. then we must ‘ - and sumply When dehmng a problem. we need
to consider the

(1) Use clear and simple words

(ii) Focus on one specific question

(ili) Avoid unclear or general terms.

TIDBIT\

A g‘odd problem is on¢ that can be answered by collecting and analyzing data.

Setting Clear objective:

- Once we have identified and defined the problem, we must decide what we want
to achieve. These are called our dbjectives which help in gu1dmg the rest of the data
science process. They state:

(i)  What kind of data we need

(u) What qucstnony@ we will ask | K@@@@Wo@

[iosg W R e
- Write your objectives like a checklist. This helps keep your pm|cct focuscd

Examples: School, Health, Business rclated Problems and Objectives _

This subsection covers a few icallsm examples to understand the Lonccpt in a
better way. Table 5.1 provides example problems and obwclwcs related to different
domains such as school. health and business.




Table 5.1: Example Problems and Objectives 7 j
Domain . Example Problem Objectives

V L1 :
I “‘“ Find out how many students arrive
OKX : fate in month. :

Identify reasons for being late (¢.g..|
School Many students arrive late at school transport, distance. emergency.

weather issucs).

Suggest solutions to reduce Iau
arrivals.

: Coiiect data on how much water
Health Many students are not drinking|students drink daily.

enough water during school hours. Find out reasons for low water
intake.
Business 7 o ‘ Recommend steps to_promote

healthy habits\ @(0)

A school canteen wams to l@ ¢ Wﬁ? on their favorite
whlch snacks stud%l s _
Q Compare popuiarity and sales data.

Help the canteen manager make
smart ordering decisions.

REMEMBER 3

1.  The first step in any data science project is to understand the problem.

2 We must define the problem clearly and set specific goals.

3.  Good problems are solvable using data.

4. Clear objectives help in collecting the right data and reaching useful results.

Q.5. Define data collection and aiso explain the methods of data coilection?
Ans:
Data is like raw material, and we must gather the right kind of data before we can

clean, store, or analyze it. For coilectmg the data, we use Q|16 &@
e  Data Collection methods @ w
e  Choosing the right source f@@%ﬂ
e  Assecssing ddtww
Data Collection M L
There are many ways to collect data, depending on the problem and available tools.
Surveys (Online/paper based):

Surveys are the easiest and most common method. We ask people qucstlons and record
their answers.




T NN N Wy O

To find out which sports students enjoy., we %%&gv@ey with questions
using Google form and share its link w@m .
| QV\V’RQ 0
DO YOU KNOW 3 AR\RARAS |

Surveys ¢ one using Google Forms (online), and Printed paper forms
(manual).
APIs and Online Sources: ; ;
Application Programmer Interface (APIs) allow software collect data from
websites or applications (apps in short) automatically.
Example: '

A school may use an attendance API to pull daily attendance data into a report.
IoT and Sensor Data: ' !

Internet of Things (IoT) devices like smart watches, water dispensers, or
temperature sensors can automatically collect data.

Example: @
. To study water drinking habits, scBoo W t water meters near 5
fountains, T\/70) Q

e

(e o0
IoT devicesﬂ@m@éﬁ{l\\gﬁ ealth, safety, and environmental monitoring.
Web Scraping: VUV ‘
It is a process of programmatically- collecting public data from websites. For
example, A business student Mmay scrape or extract prices of snacks from online stores to

compare them with school canteen prices.
Web scraping should bnly be donc with teacher for websites that allow it.
Q.6. Explain choosing the right data source and assessing data quality and bias?

Ans: Choosing the Right Data Source; ,
Not all data is useful. We must choose reliable, accurate, and relevant sources.

When selecting a data source, ask a few questions like (i) Is. thi @@ a .trusted
place? (ii) Is it recent or outdated? and (iii) D%s i % want to solve?

Example: If we want to know favorite ‘@‘L‘“ﬂ‘ 5, we should avoid using

a survey done in 2020. OK&
Assessing Data Quality a iz :
Data Quality:

Data quality means the data is:

(i) Complete (no missing values)
(i) Correct (no mistakes)

(iii) Relevant (matches our problem).




Bias
Bias means the data only shows part of the truth and misses the full picture.
Example: .
If we only survey boys about their favorite’ sports we wil mmlons of
girls. The results will be unfair or biased towarg Oy ﬁ
Measures to avoid Bias: 5

Remember the following t \s
e Ask fromadi\W& Egmi
e  Keep question | and not leading.

e Review answers for strange patterns.

TIDBIT \Y

Always collect fresh and problem -related data.

[ REMEMBER 3

1.  Afier defining a problem, we need to collect data that can help in solving the
problem.

2.  There are different methods of data collection such as surveys, APIs, sensors, and
web scraping.

3. We should always check for data quality and fairness (bias) before moving to the

next step.
Data that is incomplete or biased can leag t ,5\“@@”}&9@ @

0 7 Explam Cleaning and Vali WS“U\JJU o

Ans
' Aﬂcr collectﬂ@m]w next important step is to clean and validate it. Remember
that earlier we collected data using surveys and other methods. Now, we need to check if
that data is correct, complete, and ready for use. This step ensures that the data we
analyze later is trustworthy. :
Raw Data:

Raw data is the original information we collcct from people, sensors, websites, or
apps. It has not been checked or cleaned yet.
Example: Assume that 20 students filled your survey about favorite sports Some of the
‘entries are miss or written wrong. |
Common Issues in Raw Data
‘Error Fype &
Missing data i Blan Iccelfs (eg\| b\spontna
2 |Duplicate entries O\ m¥®Wered twice
3 |Inconsistent formats)] O\jUWflé’liet", "cricket”, "CRICKET"
4 |Spelling mistakes "Football”, "Daliy”
5 |Outliers (strange values) |Frequency = 1000 times/week




- S———_a

a0\
Data Validation Techniques: : @ O@©“U i
- Data validation means checking jf the data @W iR
(i)  Follows correct rules 8 ub Bort e es) :
(i) Has the right type of »Mﬁ bers where numbers are expected)
5 .

(iii) Is not fake or sj
Example Vali ule: :
Only allow one of these values for "Favorite Sport": Football, Cricket, Badminton,

Data Cleaning Methods: | _

~ Once we find mistakes, we need to fix or remove them. This is called data cleaning,
The following are a few basic steps to clean data:
®  Fix spelling errors: "Footbell" - "Football"
®  Standardize formats: "CRICKET" - "Cricket"
¢  Remove duplicates (redundancy): Delete repeated entries for the same student.
®  Handle missing values: Ask the person again OR remove the row.
® | @@m've it.
Q. ?

Fix invalid data: [f frequency is written as "ten hun a
8. Explain Analyzing Data? Describ si_mvglji @ ;; fSi
Ans: ' - i&“

o)
s7

® S

Now that our data is ﬁ -and cleaned properly, we can move on to the ,
analysis steps. This ¢ look at the data to find patterns, trends, and answers to
- the questions. A ing data means carefully examining data to (i) Summarize it, (ii)

Compare different groups, (iii) Find patterns,
Using Simple Tools for Analysis; |
- . You can start analysing data with simple tools such as Google Sheets, Microsoft
Excel or manual writing in a notebook . : ¢ :
Example: You surveyed 20 students. Table 5.4 shows what You may have found.

‘ Favourite Sport -__Frequency
Cricket ol 10

Fbotbail ; 5

Hockey 4 : .
Badminton \ O ﬂmwﬁjo;g@m _

~ From this data, we can observe tha ts\ ] Eé(‘.gf cricket.

e O ER
. Data analysis helps us fi @ and make decisions.
2. Weuse counW;& sons to understand data.
3
Q

Even simplc tools like tablc;s or spreadsheets can help us analyze data
.9. Explain Data Interpreting? Also explain data visualization angd communication
results? B
Ans: :

This step is to finding meaning from data (i.c., identifying trends and patterns).




After summarizing the data, we may ask ourselves: @ @@\X\N
e  What do the numbers tell us? e @W o

e  Why are some options more popula “@ﬁ :

®  Are there any surprises o

Example: If we find that most nts live far from the school, we can recommend
providing tr. Ww&t as a solution. e

Visualizing and Communicating Results: ,

People usually understand pictures better than numbers, which is why we use data
visualizations. : ' :

Remember that in previous steps, we found that cricket was the most popular sport.
In this step, we will create a chart that shows this clearly. This makes it easy to present -
our findings to classmates, teachers, or others. . , ' 3
Importance of Data Visualization:

Data Visualization is important because it
(i) makes data easier to understand, B
(ii) shows patterns at a glance,
(iti) helps share ideas clearly in presentations or reports.
Example: Instead of saying "10 students like cric i
- Common Types of Charis and Graphs i

é@ﬁ@@chaﬁ,

- Always choose a chart thatMatek ‘ ~Table 5.6 shows the commbnly used
types of charts, its use case withi&) ‘;ﬁi .

Chart / Bar Type ; Used For : ‘. Example -

Bar Chart Comparing groups | Number of students who like each
; N sport |
Pie Chart Showing parts of a whole Percentage of favorite snacks
Line Chart - |Showing changes over time |Number of students arriving late
' each week

TIDBIT \3

Keep your charts simple, clean, and properly labeled.
Communicating Results: : :

Once the chart is ready, explain your findings. You can write 2-3 li m L
"Most students (10) like cricket, followed by footb @3@ students like
badminton (1).” : LA e (\Y\

e

| ST

Use visuals and WOr

| a data story {clear, short, and useful).

REMEMBER RRRE/NV AN ,‘
. Visualizing data means using charts or graphs to show findings.
It makes data easier to understand and share.

Use the right chart for your data type.

Always label and explain your visuals.

oo P




Tools for Visualization

Q.10. Describe tools for visualizatio cdure' to draw a chart?
Ans: - A\ .
Once you W of chart to use, the next step is to create it using tools.
In this step, we charts make it easier to understand and present data. It i is easy to
create chart and graphs using specific softwares. ‘
Google Sheets and Microsoft Excel are simple yct powerful tools to create charts
and graphs from tables.
Steps to Create a Chart in Google Sheets:
i.  Enter your data into rows and columns.
ii. Select the data range. :
iii. - Click on the "Insert" menu ? choose "Chart."
iv. Pick the chart type (bar, pie, line).
v.  Customize the chart with a title, label, and color.
Advantages of Spreadsheet software:

avecoll
We make use of spreadsheets bes@@

A (i) Easytouse

(ii) No installation ne S% Dogle Sheets)
(iii) . Good for s edium-sized projects.
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Figure 5.1: Favorite Sport of Students (Based on Data OWS)

REMEMBER w (o
1. Google Sheets and Exc‘ct): ng charts.

2. A dashboard shows mt(l\‘\ n one place to tell a clear data story.

Use of DSLC IW a2 ‘ : ‘
‘ The standard DSLC consists of 6 main steps, however, in some real-world

applications/ scenarios, some additional steps may be added. One such step can be

Storing and Organizing Data, especially in large projects or team settings where

* databases and structured storage are important. These are usually managed through
systems like DBMS and SQL. ° ‘




Q.11. Define Database? Why \*‘ 2 \data? Differentiate between

- spreadsheet and database? %@ . 5
Ans:

A Database is an organized collection of data. It stores data in the form of tables.
Each table is like a mini spreadsheet with rows and columns. Databases help in storing,
retrieving, and updating data efficiently. :
Purpose of Database:

After cleaning a messy survey table, there isa need to storc the cleaned data in a
proper format (either in a spreadsheet or a database), so that it is organized, searchable,
and ready to analyze. There are two main ways to store structured data i.c.,

(i) Spreadsheets ‘

(ii) Databases.

Difference between Database and Spreadsheet:
Method : Description

Spreadsheets |A grid of rows and colu (
small datasets O mw
Databases A structured.s t%ﬂ\é\él\dre and |MySQL, SQLite

N\[‘ a in tables

Database Terms: Meanmgs and Examples:

Term Example

Table A group of related data - |Sports Survey :
Record - | A single entry (row) in the table Ali's full row of data
Field A specific piece of information Name, Sport, Frequency

TIDBIT \y

Spreadsheets are good for small projects. Databases are better for big or
multi-user data systems.

0.12. Define DBMS? Also explain some queries written in SQL?

Ans: | @O@@m

A Database Management System (D Wﬁw create, manage, and
interact with databases. Examples ite, and Microsoft Access.

To work with data i e use a language called Structured Query
Language (SQL). S s to add update, delete, or retrieve data using simple
commands. Some basic SQL querles are as follows:

e SELECT * FROM Sports: This simple query shows all the data from the table
- named Sports.

e SELECT Name FROM Sports WHERE Favorite_Sport = 'Cricket": This
query shows names of students present in Sports table who like cricket.




e  INSERT INTO Sports (Niimie, Pavorite Spor @@\W’“'Football ):

This query adds a new entry.
These basic SQL sta %@ ing and retrlevmg spec:f' ic data from
large databases -efficient Jﬂ

ol b

Data should be stored in a structured way for easy access and analysis.
Spreadsheets are useful for small datasets.

Databases are used for bigger and more complex data.

A table stores data using records (rows) and fields (columns).
Organized data reduces duplication errors and makes analysis easier.

S".“P‘!“!"‘a

3 ObjectiVe Ejpe 'O'ues‘tions-'

e P Ty p— O (R e—  am—.

Mulhple Choice Questions prepared in the hghr of new Examination 1 chniques

(Knowledge, Understanding, App\‘ \ca\hm\, Analytical & Conceptual) /

1. PurposW' nce: , :
(A) Represent data in Formal way - (B) Convert data into information
(C) Botha, b . (D) None of them
2.  Which of the following is 2 method of data collection? ‘
(A) Surveys (B) Social Media  (C) Mobile Apps (D) All above
3. ~ Which of the following is not Advantage of data Science?
(A) Predicting weather ; - (Bj Calculate cash
(C) Health services (D) Customer care
4. Why organization use data Science? |
(A) Decision Making - (B) Product Development

(C) Control Machines (D) None of them

"5, Which of the followi
(B) Googic Search
(D) None of them

ing dat . ' i
(A) Fitness tracking @@
(C) Showw o _ _
6.  Which ofthe following is a data science technique?

(A) organizing (B) Analyzihg (C) Visualizing ~ (D) All above
7.  Which can lead to mistakes?
(A) Analyzing data ! (B) Make a guess

(C) Visualizing \ (D) Collection through sufvey |




10.

11.

12.
13.

14.
15

16.

17

18.

19.

20.

2%

- Suggestion of productsisdoneby platform

V(A) Social Media : @) s ma @©m

- (C) Transport '
Which of the following is nc&t}%@ of data Science?

~ (A) Education (B) Transport

. (C) collection o réncy notes (D) Health Care
Which Data Science apphcatlon is used to track progress of learning
lmpmvement"
(A) Education (B) Transport - (C) Health Care (D) online shopping

| Overview of Data Science Life Cycle
DSLC stands for: ‘

(A) Data Science long cycle ; (B) Data Science large cycle |
(C) Data Science life cycle (D) Data Science iife circle
‘Total number of steps in DSLC: 7

(A)2 aud FENH (D)
Data Science life cycle is helpful in:

(A) Data collection (B) Problem sol %@@@ (D\ Analwmg:
Problem understanding m%mﬁ\)ﬁ

(A) collecting Data (B) Data Analyzmg

(©) Importanc',ewfﬁ;}@{&mJ | (D)None of them

Making a clear target to solve a problem is referred to:

(A) Understanding Data (B) collecting Data

(C) Analyzing Data 5 (D) Interpreting Data

When we refine a problem, we
(A) use clear words (B) Focus on target (C) Av01d unclear (D) All above
Importance to setting clear objective:

(A) calculate cost e (B) Guiding data Science pro‘cess
(C) show schedule (D) Defining Targets

Which of the following allow user to focus on Pr()ject"

(A) Identity Problem
(C) Botha.b

Next step after Problem id tlficatm
(A) Data collection %

- (C) Data Analww (D) Data VISuallzmg
Method in whiel’ we asked questlon and record answers:

(A) loT and sensor data - (B) APIs source

(C) Surveys ‘ ' - (D) Web scraping '

Which of the following is the best tool for conduct online survey?

(A) Social Media  (B) Google Form (C) MS Word (D) Googlc colab




22,
23.

24.
25.

2.
27.
28.
29.
30.
31.

& ok
33
34.

35.

36.
gl

38.

s st i) ST TAEN AT RV W R ER

Which allow software to collect data frc
(A) Surveys Q

IoT is useful in:

T
(C) API %ﬂ eb scraping
Erfn o

(B) Health and safety -

(A) Transportati -

(C) Educati gL (D) online shopping

Public data collection method is: :

(A) Surveys (B) IoT & Sensors  (C) Web scraping (D) APIs

Data only shows part of truth and miss the full picture:

(A) Incomplete (B) Bias - (C)Reliable . (D) relevant
Raw data is often: . : -

(A) Messy (B) Incomplete (C) Irrelevant (D) All above

Data Validation is important for:

- (A) Cleaning (B) Arrangement (C) A'nalysié (D) Relevant

Data which has not been checked or cleaned:

(A) Raw Data (B) Reliable Data  (C) Re O@@@mplem Data
"How many types of common Daq E%@M .

(D) 4

(A)1 ey |
How many type of Da %%&@ techniques are there?
(A) 1 W&@)@ . (©)3 e

tool’help to validate data:

(A) Ms word (B) Ms-Excel (C) Google sheet (D) Both b, ¢
Redundancy handling is done in: |

(A) Data Collection (B) Data Analyzing
.(C) Data cleaning (D) Data visualizing

After data cleaning next step is: ' ,

(A) Data Analysis (B) Data interpretation

(C) Data visualization (D) None of them

'Find trends & patterns involved in:

(A) Data Analysis (B) Data interpretation

(C) Data visualization (D) Data cleaning @@m
i
sheet (D) Google Form

Which of the following is used as a tool for

(A) MS Word (B) CorelDra Kg@@
Which method is used t ({ﬁ% om data? :
(A) Data Analysis ' : : (B) Data Interpreting
(C) Data visw (D) None of them
Final step of DSLC method:

(A) Data visualization _ (B) Data Interpretation

(C) Data Analysis - (D) None of them

Share the results is called: ‘

(A) Interpreting (B) Communicating (C) Presenting (D) Explanation




39. ‘

(A) CorelDraw h AOT | (D) MS Word
40. data visualization elpsiin: _

: (A) DATA Analys S (B) Data Representation

(C) Decision making (D) All above
41. Data in charts and graphs are inserted through: ;

(A) Tables ~ (B) images (C) Paragraphs - (D) Reports
42. Histogram is a: : '

"~ (A) Graph (B) Chart (C)Both a, b (D) None of them
54 Database and Storing Data ' '
43. Storing and organizing Data is called: : :
(A) Data Gathering (B) Database (C) Data collection (D) storage
44. SQLis a: ‘ '

(A) Survey software Dat @m

(C) Database Language m
45. Which of the following i ta"
 (A)MS Excel et  (C) Database (D) Google Form
46. Which Struc stem store large Data" ;s

(A) Spreadsheet  (B) Google sheet  (C) MySQL (D) All above
47. Database store Data in the form of:

(A) Reports (B) Tables (@) images (D) Paragraphs
48. MS Access is a: |

: (A) Database (B) Data Structure  (C) DBMS (D) SQL
49. Which of the following is a DBMS? ‘

(A) MS Excel (B) MS-Word (C) MS-Powerpoint (D) MySQL
50. In DBMS, Rows are also called:.

(A) Fields (B) columns (C) cells (D) Records
g Ve
i e o W@W v
) AR o 9, “ B - 14. C
15. A 16. & 20, C 21. B
22. C 23_. C 25. B 26. D p i B @ 28. A
pi. S 30. C 31 D 3l 35 A 34. A 35. €
36. B 37. A 3 B 39. C 40. D 41. A 42. A
43. B 44. C e 46. C 47. B 48, € iid% D
50. D :
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Short Answer Questions prepared

Introduction

1.  Define Data Science. : ‘ : _

Ans: Data science is the process of using data to understand problems, discover patterns,
and make smart decisions. - ' . :

Example: Daraz online shopping app use data science to increase their sales.

2.  Why data science is important? R

Ans: Data Science helps us turn this raw data into useful information.” Whether it is

- predicting weather. understanding interests of students, or improving healthcare.

Data Science is transforming the way we live, learn, and work.

3.  How data science techniques used by business organizations?

Ans: Organizations across the whole world use data to improvT@ @@m
% @) ) :

Decision-making
; ‘ O
® Save costs - “@@
e  (Create better services, O m
Write down the na 0 DSLC. ;

Ans: Data Scienc : include:
Understanding the problem
Collecting and cleaning data
Analysing Data
[nterpreting data :
Visualizing and communicating the results

5.1 Introduction to Data Science

What is the purpose of data science? :

Ans: Data Science is the field where we use data to find patterns, answer questions, and
help people or businesses make better decisions. It involves collectiﬁwrganizing.

analyzing, and visualizing data. @@ : =

6.  Why data is important in decision al{in @W@O

Ans: Data plays a big role in i % nizations make better decisions.
Without data, decisions. %%m on guesses or personal opinions which can
lead to mistak@w%@ﬂﬂ‘I o | ,

Example: e

if the school administration desires to start a new sports club. they can first collect
data on which sports students enjoy most. This helps them make a smart and fair
choice. '

h




g i Explam real life applications of data scnence m socis ec@@ nline
shopping. a

(®)
Ans: Social media:
Applications like Facebook, \% agram use data to show us posts and

videos we might li
Online shopping:
E-commerce websneq suggest products using data of our previous purchases.
8.  Explain real life applications of data science in health science and education.
Ans: Healthcare:
Hospitals use data science to predict diseases and manage patient care more
effectively. ' e
Education: ;
In schools. data from student attendance and test results is used to improve learning
strategies and track progress. i b

5.2 Overview of Data Science Life Cycle

9. Define DSLC and write the name of its steps
Ans: Data Science is not covered in a sing @ erles of steps that are
ata

helpful in solving a problem m Science Life Cycle (DSLC).
DSLC usually comprises. g steps:

Understanding t

Collecting Data

Cleaning and Valldatmg data

Analyzing Data

Interpreting Data

Visualizing and Communication Results

10. Why it is important to understand the problem?

Ans: It is necessary te clearly understand the problem under consideration. In case. we
do not understand the problem properly, we may collect the wrong data resulting in
useless or wrong results. '

11. How many steps are considered to identify the problem?

Ans: When defining a problem, we need to consider the following:

(i) Use clear and simple words

(ii) - Focus on one specific question “@@@W

(iii) Avoid unclear or general ter

12. What is meant by setti h%
Ans: Once we have i efined the problem we must decide what we want to

achieve. These are called our objectives which help in guiding the rest of the data
science process. They state:

(i) What kind of data we need

(i) What questions we will ask

(iii) What results we are looking for.




) &1 What are the advantages of clear understand a prob LS
Ans: @ _
: ® Good defining probl \‘

. Clear objectives hel ?@ rlght data and reachmg useful results.
14. Defme data coﬂ@@ﬁﬁﬁ me the steps of data collection methods.
Ans: Data is like raw'material, and we must gather the right kind of data before we can
" clean, store, or analyze it.
Data Collection Methods: |
e Survey
e APIs and online source
e loT and Sensors
e Web scraping
'15.  Define surveys with example.
Ans: Surveys are the easiest and most common method. We ask people questlons and
record their answers.
- Example:
To find out which sports students cnjog

» o
m%i%&% with questions

16. What is the purpose of 3 rces"

AT “' 3
~ Ans: Application Prg er\lnterface (APls) allow software collect data from
~ websites or a ions (apps in short) automatically. &

Example:

A school may use an attendance API to pull daily attendance data into a report

17. Define IoT and Sensor data.

Ans: Internet of Things (IoT) devices like smart watches, water dispensers, or

temperature sensors can automatically collect data. '

- Example: -

To study water drinking habits, schools can place smart water meters near fountains -

18. What is web scraping? ,

Ans It is a process of programmatlcally collecting publlc data from websites. For
example, A business student may scrape or extract prices of snacks from onlme
stores to compare them with school canteen prices.

19. What is data quality?

O
Ans: Data quality means the da%%s %“@ @W@ @

(i) Complete (no missing val
(ii) Correct (no mista
(iii) Relevant (ma r problem)
20. What is bias in data collection? :
Ans: Bias means the data only shows part of the truth and mlssés the full plcture
Example:
If we only survey boys about their favorite sports, we will mlss the opinions of
girls. The results will be unfair or biased toward boys.

o




ZL What measures are taken to avoid bias? @ @
Ans: Remember the followmg to avoid bias: @@W
- e Ask from a diverse group ‘Ef €0 “@

e  Keep questions neutral an :
® Review answer

22. What is raw data" € an example

Ans: Raw data is the original information we collect from people, sensors, websites, or
apps. It has not been checked or cleaned yet.

Example:

Assume that 20 students filled your survey about favonte sports. Some of the
entries are miss or written wrong.

23. Describe data validation techniques.
Ans: Data validation means checking if the data:
(i) Follows correct rules (e.g., only valid sport names)
- (ii) Has the right type of values (e.g., numbers where numbers are expectem
(iii) Is not fake or silly a @
24. Define data cleaning method @W
Ans: Once we find mistakes, we nee m ThlS is called data cleaning.
The following are a fe ean data
e Fixspellinge ootbell“ — "Football"
¢  Standardize formats. "CRICKET" — "Cricket"
]
@

Remove duplicates (redundancy): Delete repeated entries for the same student.
Handle missing values: Ask the person again OR remove the row.

e  Fix invalid data: If frequency is written as "ten hundred", fix it or remove it.

25. Name the simple tools for analyzing data.

Ans: You can start analysing data with simple tools such as Google Sheets, Microsoft
Excel or manual writing in a notebook.

26. Explain communication the results.

Ans: People usually understand pictures better than numbers, which is why w data
visualizations. : @

Remember that in previous steps we fou * most popular sport.
In this step, we V\(lll create a- clearly. This makes 1t easy to
present our findings to rs, or others.

27. What is the impomw visualization?

Ans: Data Visualization is important because it
(i) makes data easier to understand,

(i) shows patterns at a glance,
(iiii) helps share ideas clearly in presentations or reports.




Ans: Steps to Create a Chap|

—— R L N TN S et e

, Tools for visualization
Write down the steps to creafd 3 chart\ & eheet.

i.  Enter your
it. " Sel a range.

iii. Click on the "Insert" menu — choose "Chart."
iv..  Pick the chart type (bar. pie, line).

. V. Customize the chart with a title, label. and color.

29

Ans:

30.

A_nls:

3l.

Ans:

3%;

Ans:

What are advantages of spreadsheet software?

We make use of spreadsheets because they are:

(i) Easytouse :

(ii) No installation needed (for Google Sheets)
(iii) Good for small to medium-sized projects.
Describe the uses of DSLC in real life.

The standard DSLC consists of 6 main steps. howeve
applications/ scenarios. some additionalste ‘ni @

Storing and Organizing Data, '
databases and structu %
systems like DBMS 7 [\

_ Databases and Storing Data

@?@@ne real-world
One such step can be
jrojects or team settings where -
rtant. These are usually managed through

NG

Define Database.
A Database is an organized collection of data. It stores data in the form of tables.
Each table is like a mini spreadsheet with rows and columns. Databases help in
storing, retrieving, and updating data efficiently.

What is the purpose of Database?

Purpose of Database: : :
After cleaning a messy survey table, there is a need to store the cleaned data in a

_proper format (either in a spreadsheet or a database), so that it is organized,

- searchable, and ready to analyze. There are two main ways to store structured data

N

Ans:

34.

Ans:

i.e.,

) S Sy ATCCl
g \\@@m@ ..

interact w

Define DBMS. Give O%@
A DatabaWﬁ ystem (DBMS) is software used to create, manage, and
atabases. ' : ; :
Examples: L ?

MySQL* SQLite. and Microsoft Access.

Explain some queries used in SQL.

Some basic SQL queries are as follows:




l Multiple Choice Ouestlons

L
6.

SELECT * FROM Sports This slmplc quer\ shows th@ m the table

~ named Sports.
SELECT Name FRO S or onrt = 'Cricket': This
Sp

orts table who like cricket.

INSERT IN me, Favorlte _Sport) VALUES ('Ali', 'Foutball')
This query s"a new entry. These basic SQL statements help in managing and
retrieving specnﬁc data from large databases efficiently. =

1.  What is the first step in the Data Science Life Cycle (DSLC)?
(a) Collecting Data (b) Visualizing Data
(¢) Understanding the Problem (d) Analyzing the Data
2.  Which method is best for collecting opinions from many students?
(a) loT Devices (b) Survey (c) Web Scraping @ base
3. What is "bias" in data? ﬁ
(a) Very large data sxz% ’ ne-SIded data
: (c) Well- cleancd data d) High- speed data
4. Which t nners to create charts?
~ (a) Tableaw’ (b) Python (c) Google Sheets  (d) Hadoop
5. A relational store information in the form of:
(a) Slides ' (b) Tables (c) Blocks < {d) Layers
6. Which of the following charts is best for comparing groups?
(a) Pie Chart. (b) Bar Chart = (c) Line Chart (d) Area Chart
7.  What is the main goal of analyzing data? '
(a) Delete old data (b) Decorate data
(c) Find patterns and make decisions  (d) Upload to the internet
8.  Which of the following tools is an advanced data visualization platform?
' (a) MS Paint (b) Google Data Studio
(c) Notepad d) Wha @ @@m
9.  What should be done before st @W
(a) Add animations “@%@?\f&éan and validate it
(¢) Encrypt it “ (d) Translate it
10. Which oﬁwmple of a data source?

(@) YouTube (b) Survey form  (c) Whiteboard (d) Slide show

() 2. (b) 3. (b) 4 {c) 5 (b)
(b). 1 () 8. (b) R 10. (b)




I Short Questions

What is the nnportance of unde
Ans Before we start tal

2\ @O
em before collecting data?

‘\# g ata, it is necessary to clearly understand
the problem und on. In case, we do not understand the problem
propeer t the wrong data resulting in useless or wrong results.

Name any 'two methods of collecting data and give examples of each.

Ans Survey: '
we can create a survey with qucstlons usmg Google form and share its link v.i:h
students for response.

APIs: A school may use an attendance API to pull dally attendance data into a report.

3.  What do we mean by "cleaning" data?

Ans: Remember that earlier we collected data using surveys and other methods. Now,
we need to check if that data is correct, complete, and ready for use. This process is
called Data Cleaning. This step ensures that the data we analyze later IS
trustworthy.

4. Why it is important to validate data before using :t"

Ans: Data validation important because it checkm
(i) Follows correct rules (e. :_ oxg} %@

(ii) Has the nght - ere

. cot

numbers are expectcd)

yis ualmng data using charts?
SH pictures better than numbers, which is why we use data
visualizations. Data Visualization is important because it _
() makes data easier to understand, ‘
(ii) shows patterns at a glance, :
(iii) helps share ideas clearly in presentations or reports.
6. How does bias in data affect results?
Ans: Bias means the data only shows oart of the truth and misses the full picture.
Example:
If we only survey boys about their favorite sports, we will miss thc opinions of
glris The results will be unfair or biased toward boys.
7.  Write two steps you will follow to clean a messy survey.
Ans: The following are few steps to clean data:
e  Standardize formats: "CRICKET" —» ,
e Remove duphcates (rcdu . clete) re ed cntries for the same student.
8. Name any two tools us 18 char
Ans: Google Sheets and Excel are snmplc yet powerful tools to create charts

Long Questions

- Explain the six steps of the Data Science Life Cycle (DSLC) with one line each.
Ans Data Science is not covered in a single step. It follows a series of steps that are
helpful in solving a problem. This is what we call Data Science Life Cycle (DSLC).
DSLC usually comprises of the following steps:




- Understanding the

: It is necessary to clearly understand 8\&3
do not understand the proble e

Analyzing Data:

problem:

sroperl
N pe

1d we must gather the right kmd of data before we can

Collecting Data: \m
Data is like ial) \2
clean, store, o

¢ it. There are many ways to collect data, depending on the
problem and available tools.
Cleaning and Validating data:
we need to check if that data is correct, complete, and ready for use. This step
ensures that the data we analyze later is trustworthy.

- Analyzing data means carefully examining data to (l) Summanze it, (ii) Compare
different groups, (iii) Find patterns.

Interpreting Data:

/

P

Tlus step is to ﬂndmg mwmng from data (i.e., identifying trends and patterns)

W

se |T o

'co‘mpare

To

the

show

To show trends,

figures of different
produets,
population of]

different categories|P rop ortion or|patterns, or changes
“lor groups. percentage of a whole|over a continuous
__|(parts of awhole).  |period (usually time).
Data Type Categorical or|Categorical data, Continuous data,
discrete data. where categories sum |especially time-series
; ‘ up to a whole. data.
Axes One axis shows|No axes; it is a circle|Both axes show
| categories, the other|divided into slices.  |continuous variables
shows values. \ (e.g., time on X-axis,
: ___ |value-on Y-axis).
Visual Rectangular bars|A ircl m@ﬁ@@%‘)ﬁoinw connected
Representation |With leng %@%{5&@ €|by straight lines.
' propon area of each 0
va I 'slice is proportional to
f\r\rr\\ its quantity. :
o Companng sales|Showing market share| Showing stock prices

of companies, budget
allocation, survey
percentages, etc.

over a year, website
traffic over a week,
temperature changes,

different cities, eftc.

jetc.




e s - —
{Strengths |Easy to read and V;sually simple n@ EXecellent for
ﬁons at

compare mdmdue} displaying trends,

categorles Go patterns, and rates of
Isho ance. | change over time, .
diffe i

Weaknessewwynv be c om e|Difficult to compare|Can be misleading. if
cluttered if there are|individual slices if[the time intervals are|

too m a n y|there are many small|not consistent. Not

categories. slices. Cannot show good for comparii.

trends over time. discrete categories.

| Example Comparing the Showing the market Showing the monthly

" |population of five|share of smartphone|sales of a company

different countries: operating systems:|from January to

USA, India, China,|Android (70%), i0S | December-.

Brazil, and Nigeria. (28%), Others (2%).

3. Dlﬁerentlate hetween DBMS and SQL.
Ans:

Feature/Aspect DBMS (Database Management \\JL,(StructurLd Query

-Svsiem) 35 o meu‘mu

Basic Definition [It is ‘%Q‘:“ ' It is a programming language

. i WW@, anage, and organize|used to communicate with and
atabases, manipulate databases.

Nature It is a software application or a| It is a query language or a syntax
system (e.g., MySQL, Oracle). used to perform tasks.

Function It acts as an interface between the| It acts as a tool to execute specific

| database and the users or commands, like retrieving,
applications. |inserting, or updating data.
Components Includes utilities, administrators, | Consists of commands, clauses,
; storage managers, and a query|and operators (e.g., SELECT,
processor to run SQL commands. |INSERT, WHERE).

" |Purpose To store, retrieve, and manage| To perform speg operations on
data efficiently while ensurin @:@ the DBMS.;
security and integrity. O /S\Y\ ﬁi@j

4. Write a Query in SQ WWWMM who's roll_number is 15 from

student table.
Ans: :
SELECT
FROM STUDENT

WHERE roll_number = 15;




