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COMPUTER SCIENCE
Subject Code - 083
Class XI (2026-27)

1. Learning Outcomes

Students should be able to:

a} develop basic computational thinking

b) explain and use data types

c] appreciate the notion of algorithms

d} develop a basic understanding of computer systems- architecture and operating system
e) explain cyber ethics, cyber safety, and cybercrime

f) understand the value of technology in societies along with consideration of gender and
disability 1ssues.

2. Distribution of Marks

UnitNo.  Unit Name Marks
i Computer Systems and Organisation 10
2 Computational Thinking and Programming -1 45
3 Society, Law, and Ethics 15
Total 7a

3. Unit wise Syllabus

Unit 1: Computer Systems and Organisation

» Basic computer organisation: Infroduction to Computer System, hardware, software,
input device, output device, CPU, memory {primary, cache and secondary), units of memory
(bit, byte, KB, ME, GE, TE. PE)

» Types of software: System software [Operating systems, system utilities, device drivers),
pregramming tools and language translators (assembler compiler and interpreter),
application software

» Dperating System{05): functions of the operating system, 05 user interface

» Boolean logic: NOT, AND, OR, NAND, NOR, XOR. truth tables and De Morgan's laws, Logic
circuits

» Number System: Binary, Octal, Decimal and Hexadecimal number system;

» conversion between number systems

» Encoding Schemes: ASCIL, ISCIL and Unicode [UTFS, UTF32]

Mutannnal Thinking and Programming - 1

1]

T

Introduction to Problem-solving: Steps for Problem-solving [Analyzing the problem,
developing an algorithm, coding, testing, and debugging), representation of algorithms
using flowchart and pseudﬂ-nnde, decomposition

Familiarization with the basics of Python programming: Introduction to Python, Features
of Python, executing a simple "hello world”™ program, execution medes: interactive mode
and script mode, Python character set, Python tokens[keyword, identifier; literal, operator,
punctuator), variables, concept of l-value and r-value, use of comments

Knowledge of data types: Number (integer. floating point, complex). Boolean, sequence
[string, list, tuple), None, Mapping[dictionary}, mutable and immutable data types.
Operators: arithmetic operators, relational operators, logical operators, assignment
operators, augmented assignment operators, identity operators (is. is not), membership
operators (in not in}

Expressions, statement, type conversion, and input/output: precedence of operators,
expression, evaluation of an expression, type-conversion (explicit and implicit
conversion), accepting data as input from the consele and displaying output.

Errors- syntax errors, logical errors, and run-time errors




« Flow of Control: introduction, use of indentation, sequential flow; conditional and iterative
How

* Conditional statements; if, if-elze, if-elif-else, Howcharts, simple programs: e.g.: absolute
value, sort 3 numbers and divisibility of a number.

» Iterative Statement: for loop, range(), while loop, flowcharts, break and continue
statements, nested loops, suggested programs: generating patiern, summation of
zeries, finding the factorial of 2 positive number, etc,

* Strings: infroduction, string cperations (concatenation, repetition, membership and
slicing), traversing a siring using leops, built-in functions/methods-len{), capitalize(},
title(). lower(], upper(]). count{]. find(], index{), endswith(), startswith(],

» isalnum(). isalpha(), isdigit(]. islower(], isupper(]. isspace{)lstrip(). rstrip{]. strip{),
replace{], join({}, partiton(). split()

* Lists: introduction, indexing, list operations [concatenation, repetition, membership and
slicing), traversing a list using loops, built-in functions/methods-len{), list{), append(},
extend(). insert{), count{), index(), remove{), pop(), reverse{), sort(), sorted()., min{).
max(), sum(}; nested lists, suggested programs: finding the maximum, minimum, mean of
numeric values stored in a list; linear search on list of numbers and counting the frequency
of elements in a list,

» Tuples: introduction, indexing, tuple operations [concatenation, repetition, membership
and slicing): built-in functions /methods - len(), tuple{], count(), index{}, sorted(]. min{]},
max(}, sum{}; tuple assignment, nested tuple; suggested programs: finding the minimum,
maximum, mean of values stored in a tuple; linear
search on a tuple of numbers, counting the frequency of elements in a tuple.

= Dictionary: introduction, accessing items in a dictionary using keys, mutability of a
dictionary {adding a new term, medifying an existing item), traversing a dictionary, built-
in functions /fmethods - len{), dict(), keys(), values(), items(]), get{], update(), del, clear{]},
fromkeys(}, copy(). pop{]. popitem()}, setdefault(}, max{). min{), sorted[}); Suggested
programs: count the number of times a character appears in a given string using a
dictionary, create a dictionary with names of employees, their salary and access them,

= Iniroduction to Python modules: Importing module using import <module>" and using
from statement, importing math module {pi. e, sqrt{}, ceil{). Hoor{]}, pow(). fabs(). sin(},
cos(), tan()}: random medule [random(), randint(}, randrange(]), statistics module
[mean(]. median(}. mode(]).

Unit 3: Society, Law and Ethics
» Digital Footprints
» Digital Society and Netizen: net etiquettes, communication etiquettes, social media
etiquettes
= Data Protection: Intellectual property rights {copyright, patent, trademark], violation of
IPR {plagiarism, copyright infringement, trademark infrinsement), open-source software
and licensing (Creative Commons, GPL and Apache)
» Cyber Crime: definition, hacking, eavesdropping, phishing and fraud emails, ransomware,
cyber trolls, cyber bullying
» Cyber safety: sately browsing the web, identity protection, confidentiality
» Malware: viruses, trojans, adware
» E-waste management: proper disposal of used electronic gadgets,
» Information Technology Act {IT Act)
» Technology and society: Gender and disability issues while teaching and using computers

T
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5.No. Unit Name Marks (Total=30)
1. Lab Test {12 marks)
Python program (60% logic + 20% documentation + 12
20% code quality)
2. Report File + Viva (10 marks)
Report file: Minimum 20 Python programs 7
Viva voce 3
3. Project {that uses most of the concepts that have been g
leamt)

B ted Practical List Pethon P -

» Input a welcome message and display it.
= [Inputtwo numbers and display the larger / smaller number.

Input three numbers and display the largest / smallest number.
Generate the following patterns using nested loops:

Pattern-1 Pattern-2 Pattern-3

" 12345 A

e 1234 AB

FEE 123 ABC

FEEE 12 ABCD

FEEARr 1 AEE]]E

* Write a program to input the value of x and n and print the sum of the following series:

> Lot 3 oS o el §oasa et

» 1—xX4+xE—x3 -+ x%—--- 0

X+_ e

2 =3 =1 m

> = 3 & ™

s x X o o
xX+__+ -+ + -

=1 31 -+ !

» Determine whether a number is a perfect number, an Armstrong number or a palindrome.
= Input a number and check if the number 1= a prime or composite number.

» Display the terms of a Fibonacci series.

= Compute the greatest common divisor and least commeon multiple of two integers.

» Count and display the number of vowels, consonants, uppercase, lowercase characters in
string.

o [nput a siring and determine whether it is a palindrome or not: convert the case of
characters in a string.

» Find the largest/smallest number in a listftuple

» [nput a list of numbers and swap elements at the even location with the elements at the
odd location.

» Input a list/tuple of elements, search for a given element in the list/tuple.

» Create a dictionary with the roll number, name and marks of n students in a class and
display the names of students who have marks above 75.

6. Suggested Reading Material

T
i
i

» NCERT Textbook for Computer Science [Class XT)
» Support Material on CBSE website




COMPUTER SYSTEMS AND ORGANISATION

= A computer is an electronic device that can be programmed to accept data {input), process it
and generate result {output]. & computer aleng with additional hardware and software
together is called a computer system.

= A computer system primarily comprises a cenfral processing unit [CPU}, memory,
input/output devices and storage devices. All these components function together as a single
unit to deliver the desired output

= A computer system comes in various forms and sizes, It can vary from a high-end server to
personal desktop, laptop, tablet computer, or a smartphone.

= A computer works on the IPD cycle ie. Input -= Process -> Dutput

= Any kind of computer consists of HARDWARE AND SOFTWARE,

Hardware: Hardware refers to the tangible [physical) components of a computer system.
Input Devices {e.z., Keyboard, Mouse] Output Devices {e.g., Monitor, Printer)

Storage Devices (e.g., Hard Disk, S5D) Processing Unit {e.g., CPU, GPU)

Software: Software is a collection of programs or instructions that operate hardware and
perform specific tasks,

Input Devices: These devices are used to enter data and instructions into the computer.
Output Devices: The device that receives data from a computer system for display, physical

production, ete., is called cutput device. It converts digital information into human
understandable form.

input output

Opilical pan

Figl
COMPONENTS OF A COMPUTER SYSTEM

wErageppe LErakl

Sevasveullai-y
Srmrmgge

Frirr
11 “u_".::: fiwadl owin

{ 1]

H I e paced!
I, - Und = |bereccesssms-- H
(=N
£
ﬁ.rH.'Hm.-.‘ll-l: ok
s i bl L Fawin = Chaia Moy
1"""""'] ------- i auritresl ©oass

_Ill:l:llrl

LY I 4 T

T _-.._'I-'-.-.-"'-t i - LR _= Enifeer-
» . ?_

Camniral FProcessireg

Fig 2

[
ks = |
1]
i
1]




CPU (Central Processing Unit) - itis the electronic circuitry of a computer that carries out
the actual processing and is usually referred as the brain of the computer. It is commonly called
processor also.
Components of CPL:
1. Arithmetic Logic Unit (ALU)
o Performs arithmetic operations {addition, subtraction, etc.)
o Performs logical operations [AND, OR, NOT, etc.]
2. Control Unit (CU)
o Controls all operations inside the CPU
o Fetches instructions from memory and directs the execution
3. Registers
o Temporary, fast storage units inside the CPU
o Store data, instructions, and results during processing
Working of CPU:
+ Uses the Fetch-Decode-Execute cycle:
1. Fetch instruction from memory.
2. Decode it
3. Execute the instruction.
Memory:
Computer memory refers to the electronic components that store data and instructions
temporarily or permanently for processing by a computer.
Memory unit is used to store data and instructions.
It stores data in machine language i.e. in the form of 0 and 1. The binary digits 0 and 1 are known
as bits.(BInary DigiTS)
A) Primary Memory (Main Memory)
Primary memory refers to the memory that is directly accessible by the CPU. It stores data and
instructions that are currently being used or processed. This memory plays a crucial role in the
computer’s speed and performance.

» Types of Primary Memory:
1. RAM (Random Access Memory):
o RAM is a volatile memeory, which means that it loses all stored data when the
power is turned off.
o It is used to temporarily store data and instructions that the CPU needs while
performing tasks.
= RAM allows data to be read and written quickly, which is why it is often referred
to as working memory or temporary memory.
o The more RAM a compufter has, the better it can perform multiple tasks at once
[multitasking].
Types of RAM:
DYNAMIC RAM: [t consists of capacitors and fransistors. It uses electric charge to store
the data. It requires constant refreshing to maintain data.
STATIC RAM: [k consists of flip-flops (2 fundamental digital circuit that stores 2 single bit
of binary data [either 0 er 1]). It has faster access time compared to dynamic RAM.
2. ROM (Read-Only Memory}:
= ROM is a non-volatile memory, which means it retains its data even when the
power is switched off.
o I stores permanent instructions that are required to start (boot) the computer,
such as the BIOS [Basic Input Output System).
= Asthe name suggests, data in ROM can usually only be read, not modified {though
special types like EEPROM can be updated).
Types of ROM:
PROM [Programmable Read Only Memory): It can be programmed once.

S
i
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EPROM (Erasable Programmable Read Only Memory}: It can be erased by keeping the
ROM chip using Ultraviolet light. It can be reprogrammed.
EEPROM (Electrically Erasable Read Only Memory): It can be erased by electrical
signal, It can also be reprogrammed
B) Cache Memory: Cache memory is a high-speed memory located inside or very close to the
CPU. It stores the most frequently used data and instructions, allowing the CPU to access them
more quickly than if it had to fetch them from RAM.
» Cache iz much faster than RAM but also more expensive and has a smaller storage
capacity.
» If helps in reducing the time taken to access data, thereby improving the overall
performance of the computer.

Fig 3
C) Secondary Memory (Storage Devices): Secondary memory is used for the
permanent storage of data, files, softwware, and the operating system. Unlike primary memory, it
1s non-volatile, meaning data is not lost when the computer is turned off.
» Characteristics of Secondary Memory:
» Itis notdirectly accessible by the CPU; data must be loaded into primary memory [RAM)
before processing.
« If has large storage capacity compared to primary memory.
» Itisslower than primary memory, but suitable for long-term data retention.
» Examples of Secondary Storage Devices:
1. Hard Disk Drive [HDD):
= Magnetic storage device. Stores data in digital form using rotating disks.
2. Solid State Drive [S5D):
o Uses flash memory. It is faster, more durable, and more expensive than HDDs.
3. Optical Discs (CD/DVD):
o Uselasertechnology to read /write data.
4. Flash Drives [Pen Drives, USB drives):
o Portable, plug-and-play storage devices, Use flash memory
5. Memory Cards {SD Cards):
= Small in size but capable of storing gigabytes of data.

- _-_—
=
e s
Fig4

Data transfer between Memory and CPU:
Data need to be transferred between the CPU and primary memory as well as between the
primary and secondary memory.
Data are transferred between different components of a computer system using physical wires
called bus.
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Units of Memory: Memory in a computer system is used to store data and instructions. The
amount of data that can be stored in memeory is measured using specific units. These units help
us understand how much information a memeory device can hold.
Basic Unit: Bit
+ The smallest unit of memory in a computer is a bit,
+ A bit is short for Binary Digit.
+ It can hold only one of two values:
o 0O [off, false)
o 1 {on, true)
+ Computers use binary number system [base-2), so all data is stored using
combinations of bits,

+ 1Byte =8Bits
+ A byte is the basic unit of storage used to represent a single character (like a letter,
number, or symbol],
o Example: The character 'A’ is stored in 1 byte.

KB-1024 Bytes PB- 1024 GB
MB- 1024 KR EB- 1024 PR
GB- 1024 MB ZB- 1024 EB
TB- 1024 GB YB- 1024 B
TYPES OF SOFTWARE.:

Software is defined as a collection of programs which are used for different purposes.
There are three types of software:

1} System Software

2} Programming tools and language translators

3) Application Software

Types of Software :

/ \\_\

Sy sl | Propramming Applicntion
Saftware | “Toanls Saftware

= {Rperaling Sysieia ¢ MrenprosEnsiing = peneral Furpodse

= Bysdien LiilHiles Lonawgiatidg;en soflvware

= Drevies Drivers + Livinjjaingi « Custmmsised Softvware

Translnlors

- * EEI‘EI“ -
Fig 6
1. System Software
System scftware is a type of software that controls and manages the hardware components and
provides a platform for running application software.
a) Operating System [05]:
+ Acts asaninterface between user and hardware.
« Manages files, memory, processes, and devices.
+ Examples: Windows, Linux, mac05, Android
b] System Utilities:
+ Programs that perform maintenance and support tasks.
« Examples: Antivirus, Disk Cleanup, File Compression Tools {WinZip]
c) Device Drivers:
+ Specialized software that allows the 05 to communicate with hardware devices,
« Each device {printer, keyboard, etc.] needs its own driver,
« Example: Printer Driver, Graphics Driver

7|F=




2. Programming Tools and Language Translators

a] Programming Language: A programming language is a special language used to write code
that tells a computer what tasks to perform.

b)) Language Translators: Language translators in computers are programs that convert code
written in a programming language into a form the computer can understand and execute,

Types of Language Translators: .
- a) Assembler b) Compiler c) Interpreter
- Translates assembly Converts the entire source code Translates one line at a
language into machine | [high-level lanpuage) into machine | time from source code to
| code. | code at once. - | machine code.
One-to-one conversion. | Fast execution after compilation. 51m-ferti13n a mmpﬂer
' Used in low-level Example: C, C++ compilers Example: Python,
| programming, JavaScript interpreters

¢) Program Development Tools: These are tools used by programmers to write, test, debug, and
maintain computer programs. Example : [DE{Integrated Development Environment)

PROGRAMMING TOOLS g7
& LANGUAGE TRANSLATORS 7,

From Code You Write to Programs That Bun
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3. Application Software
Application seftware is designed to help users perform specific tasks or activities.
Types:
» General-purpose software - used by most users,
o Examples: MS Word (word processing), Excel (spreadsheet), PowerPoint
[presentation)
» Special-purpose software — developed for a specific task
o Examples: Billing Software, Library Management System
Note: Application software runs on top of system software.
OPERATING SYSTEM
An Operating System {05) is system software that acts as an interface between the user and the
computer hardware. It manages all software and hardware resources and provides services for

FUNCTIONS OF OPERATING SYSTEM 05 USER INTERFACE
= Memory Management » Command-based Interface
* Process Management » Graphical User Interface
= File Management = Touch Based Interface
# Device Management * Voice Based Interface
* User Interface Management = Gesture Based Interface
e Security and Access Control
* Job Scheduling / Task Management
= & Error Betecting o] Hoviclhing 3
QUESTION BANK

MULTIPLE CHOICE QUESTIONS
1. Which of the following is the correct order of memory units from smallest to largest?
a) Byte < Bit < KE < ME < GE b} Bit < Byte <« KB < ME < GB
c] Bit < KB < Byte < ME < GB d} Bit < Byte <« MB < KB < GB
A student saved a project on a pen drive. Which category of memory does this pen drive
belong to?
a) Primary Memory b) Cache Memory
c} Secondary Memory d) Virtual Memory
3. Which of the following devices temporarily hoids instructions and data that the CPU needs
while executing a program?
a) ROM b) Hard Disk
¢} RAM d) 55D
4. Which type of software is responsible for managing hardware and providing services to
other software?
a) Application Software b] System Software
c] Compiler d) Word Processor
5. Which of the following correctly matches the language translator with its function?
a} Assembler — Translates high-level code to binary
b} Compiler — Executes instructions line by line
c] Interpreter — Translates and executes code line by line
d} Compiler — Converts binary to assembly
6. Which of the following is NOT a function of an operating system?
a) File management b) Application development
c] Memory allocation d) Process scheduling
7. Auser interacts with a computer using a mouse and graphical icons, What type of user
interface is this?
a) Command-Line Interface [CLI) b) Text-Based Interface
c)] Graphical User Interface [GUI) d) Program Interface

I‘.I:l
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8. While working on a large data analysis pregram, a student notices the program runs slowly
due to frequent data access from RAM. Which memoery component would help speed up
processing in this situation?

a) Hard disk b) ROM
c)] Cache memory d) USE drive

9. Which of the following best explains why ROM is necessary in a computer system?
a} It contains the startup instructions for the computer
b) It speeds up program execution
c) It stores temporary program data
d} It manages power supply to components

10. Which of the following is not a system utility (software],

a} Disk Defragmenter b] Antivirus
c] Baclup Software d) Assembler

. ANSWERS = = =
| 2 3 | 4 5 | 6 7 | 5 g | 1o

| c C | b C | b c | c | a | 4
FILL IN THE BLANKS

Raw facts and figures are called

Processing takes place in the part of the computer known as the

The directs and coordinates all the activities within the CPU.

A is the sequence of instructions performed to solve one problem.
holds data and instructions that the computer is processing at the fime.

ANSWERS
3

Control Unit

AL

-
Primary
memory (RAM]}

1 2
‘Data | CPU [Central Processing Unit)

4
Algorithm

ASSERTION AND REASONING QUESTIONS

In the following questions, a statement of Assertion[A} is followed by a statement of

Reason (R). Make the correct choice as:

(A]Both A and R are true and R is the correct explanation for A

(B)Both A and R are true and R is not the correct explanation for A

(C}A is True but R iz False

(D}A is False but R is True

1. Assertion (A): The system software is set of programs which takes care of 3ll the
activities of a computer system.
Reason [R): The system software is designed by the manufacturers in low level
languages to serve as an interface between the user and the computer. It controls
the various hardware and software components of a computer system.

2. Assertion{A): An operating system is a system software that manages various
resources and the overall operations of a computer system.

Reason(R}): An operating system can be classified into two categories: single-user
and multi-user operating system. A single-user operating system allows enly one
user whereas, the multi-user operating system allows more than one user to
interact with the computer at a time,

3. Assertion(A): An operating system is a system software that manages wvarious
resources and the overall operations of a2 computer system.
ReasonfR): An operating system coordinates different hardware and software
components of 3 computer system. It also helps in the smooth functioning of
various peripherals.
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4. Assertion{A): Compiler and interpreter are the two important language
translators used in computer system.
Reason(R}): The compiler is the software that accepts the entire program in high
level language and converts into its equivalent machine language at once whereas,
the interpreter converts the instructions into its equivalent machine language line
by line,

5. Assertion{A): An application software is designed to run the computer system
smeocthly and effectively.
Reason{R): An application software is the set of programs te fulfil the specific
needs of the user. The Microsoft Office package includes some well-known
application software such as M5- Word, M5-Excel, MS-Power Point, M5-Access to

perform specific task
ANSWERS
1 2 3 4 | 2
A E A A D

SHORT ANSWER TYPE QUESTIONS
Q1. What is the role of the CPU in a computer system?
Q2. What is cache memory? How is it different from RAM?
Q3. What is an interpreter? How is it different from a compiler?
(4. List two differences between primary memory and secondary memory.
Q5. What is the function of device drivers in a computer system?
Q6. Explain the term 'bit’ and "byte’.
Q7. What is the rele of the operating system in process management?
(8. Name any two system utilities and their uses.
Q9. What iz a boot loader?
Q10. What do you understand by IPO cycle?

ANSWERS

Ans 1. The CPU [Central Processing Unit) is the brain of the computer. It performs all
arithmetic and logical operations, controls instructions, and manages the flow of data within
the system. It consists of the ALU [Arithmetic Logic Unit), CU [Control Unit}, and Registers.
Ans 2, Cache memory is a2 small, high-speed memory located near or inside the CPU that stores
frequently accessed data. It is faster than RAM but smaller in size. RAM is used for general
temporary storage while a program runs,
Ans 3. An interpreter translates high-level code line-by-line, whereas a compiler translates the
entire program at once into machine code. Interpreters are slower but allow real-time error
checking,
Ans 4. Primary memory is faster and volatile {e.g.. RAM]). while secondary memory is slower
and non-volatile [=.2., HDD].
Primary memory is used by the CPU during execution, secondary memory is used for long-term
storage.
Ans 5. Device drivers are system software that enable the operating system to communicate
with hardware devices like printers, scanners, or keyboards.
Ans 6. Abit (binary digit] is the smallest unit of data and can be either 0 or 1,
A byte consists of B bits and represents one character (like a letter or number).
Ans 7. The 05 manages execution of multiple processes, schedules CPU time, and ensures
smooth multitasking by switching between programs efficiently.
Ans 8. Antivirus software - scans and removes virises.
Disk Cleanup - removes temporary and unused files to free up space.
Ans 9. A Boot Loader {alse called a Boot Manager or Beot Program) is a special program that
lpads the operating system (0%) inte memory when the computer is turned on or restarted. It is
stored in a special part of the system's ROM or in the Master Boot Record {MER] of the hard
disk
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Ans 10. [PO cycle refers to the Input Process Output cycle where every operation undergoes
the phases namely input, process and output.

CASE STUDY BASED QUESTION

Taniya is a beginner of using software. She opened a start-up company to do business. She wants
to purchase some software for writing reports, saving employees data mathematical
calculations, watching videos, listening music, presentation in meeting, real time communication
with audio & video and email. She is confused to take proper decision for few applications
software. Being a well-wisher of Taniya, what will you suggest her to purchase the software for
the said purposes.

i) Writing report in office.

(iij  Database software to save employee data.

(iii} Software for mathematical calculations.

[iv) Sofbware for real time communication with audio & video,

(v] Application software for email communication.

ANSWERS

i] Ans: Microsoft Word, Google Docs, WordPad and Notepad
ii) Ans: Microzoft Access, MySQL, Microsoft SQL Server

iii}  Ans: Google Sheets, Apple Numbers and Microsoft Excel
iv)  Ans: Google Meet, Zoom, Skype

v) Ans: Gmail, Microseft Qutlock, Apple Mail

LONG ANSWER TYPE QUESTIONS
Q1. Explain the different types of memory in a computer system.
Q2. What are the key functions of an operating system? Explain any four.
Q3. Compare and contrast assembler, compiler, and interpreter.
Q4. Describe the components of a computer system with examples and Diagram.
(5. Differentiate between CLI and GUI. Give examples of 05 that use each.

ANSWERS

Ansl. 1. Primary Memory (Main Memory]

Primary memory is the main area where the computer stores data and instructions that are
currently being used. It is directly accessible by the CPU and is typically volatile, meaning it
loses its contents when power is turned off. Primary memory mainly includes:

« RAM (Random Access Memory): Temporary storage for active processes and data. It

allows both read and write operations and is essential for system performance.

+ ROM [Read-Only Memory): Contains permanent instructions such as firmware. It is non-

volatile and cannet be easily modified.
2. Secondary Memory (Storage Devices)
Secondary memory refers to non-volatile, long-term storage. Unlike primary memory, it retains
data even when the computer is turned off. It is used to store the operating system, software
applications, and user files.

« Commeon types include;

Hard Disk Drives (HDD) Solid State Drives (S5D)

Optical disc [CD/ DVD) USB flash drives
3. Cache Memory
Cache memory is a small, mgh-speed memory located close to the CPU. It stores frequently
accessed data and instructions to speed up processing. Because it's much faster than RAM, it
helps reduce the time the CPU takes to fetch data.

« [tistypically divided into levels: L1, L2, and L3, with L1 being the fastest and smallest.
Ans2. The cperating system [05) is system software that manages computer hardware,
software resources, and provides services for computer programs. it acts as an interface
between the user and the hardware.

Here are four key flunctions of an operating system, each explained clearly:
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1. Process Management

The 0OS manages processes in a system, including their creation, scheduling, execution, and
termination. It handles multitasking by allocating CPU time to various processes and ensures
efficient execution by prioritizing tasks.

2. Memory Management

The 0S manages the computer’s physical and virtual memory. It keeps track of each byte in a
computer's memory and allocates or deallocates memory spaces as needed by programs.

3. File System Management

The 05 manages files on storage devices. It handles operations like creation, deletion, reading,
writing, and organization of files in directories.

4. Device Management

The 05 manages input and output devices such as kevboards, mice, printers, and monitors
through drivers. It acts as a bridge between hardware and software by using device drivers.
Ans 3.

Tool | Definition  Purpose
 Assembler Converts assembly language into Eridges human-readable assembly and
| . machine code, | binary machine language. .
Compiler | Translates high-level language (e.g., | Converts entire source code into an
! G Java] into machine code. | executable file before running,
Interpreter Translates and executes high-level | Allows immediate execution of code
| eode line-by-line, | without creating an executable fle.
Amns 4,

Input Unit: Devices or components that send data and instructions into the computer [e.z.,
keyboard, mouse).

Primary Memory: Fast, temporary memeory that stores data and programs currently in use (e.g.,
RAM],

Secondary Memeory: Permanent storage for data and programs, even when the computer is off
(e.g., hard drives).

Contrel Unit: Part of the CPU that directs all operations by managing instructions and data flow.
ALU [Arithmetic Logic Unit): CPU component that performs arithmetic and logical operations.
Qutput Unit: Devices or components that display or deliver processed data to the user {e.g.,
monitor, printer).

Draw Components Of A Computer System(Fig2)

Ans3.
Feature CLI [Command Line Interface] | GUI [Graphical User Interface] |
What it looks like | You type text commands You click pictures, icons, and
| B |- . . buttons. IR
 How you use it Write commands on the keyboard | Use a mouse or touch to click
and select |
Easy or hard? | Harder for beginners, you need to | Easy and simple to use, goed for
[T I_l_&arr: commands | EVETVONE B
 Speed i Fast if you know commands Slower because of graphics
Uses more | Uses less computer power Uses more computer power
Tesources? |
Examples of | Linux (using Terminal), M5-DOS Windows, macOS, Ubuntu
Operating Systems | | [Desktop version}

3
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BOOLEAN LOGIC

Boolean logic is a branch of algebra that deals with trueffalse values, represented as 1
(True) and 0 (False). It is the basis of digital circuits and computer operations. It was
developed by the English Mathematician and logician George Boole. Boolean Algebra
comprizes of following:

1. Boolean Expression

2. ‘Boolean Variable
Boolean Expression
A boolean expression is an expression that consists of a combination of boolean variables,
boolean values and boolean operators {such as NOT, AND, OR). A boolean expression
evaluates to either True or False.

» Logic Statement - a sentence that is either true or false, but not both.
Boolean Variable
A boolean variable is a variable that holds boolean values True/ False or 1/0.
Truth Table
A truth table is a3 representation of all pessible combinations of the input variables and the
corresponding output values
The number of rows in a truth table are 27, where n is no. of input variables,
Example- Here, A and B are the input beolean variables, OR [+] is the operator, F is the cutput.

A B F=A0REB
o 0 0
0 1 1
1 0 1
1 1 1

Logic Gates - Logic gates are electronic circuits that perform Boolean logic operations on one
or more binary inputs {0 or 1) to produce a single binary cutput. They are basic building blocks
of digital circuits.

 GATE | SYMBOLS AND NOTATIONS TRUTH TAELE
 NOT GATE A A’
*Alco ralled D F 1'
Invertar A A
‘DD_ 1 0
AND GATE . n = i
o 0 0
| 1 i i
. L1 1 1 1 1 ||
' OR GATE A B A+B
A 0 g o
A+B d 1 1
B 1 0 1
' 1 ¥ 1
NAND GATE A | B | (AB) |
"NOT AND A. 0 0 1
A.B 0 1 1
B 1 0 1
1 1 0

3
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'NORGATE | A B (A<B)
“"NOT OR A . 0 0 i
A+B. .-.‘.]_. = .-i. = -.G.
B 1 0 0
1 = | a
XORGATE A E AGE
| “eXclusive OR 0 0 0
Gives high when A By
| oéd numbers of B 9 : 1
| [nputare kigh 1 (& 1
1 1 0
De Morgan's Laws

De Morgan's First Law states that when twe input variables are AND ed and complemented,
they are equivalent to the OR of the complements of the individual variables.

. s __[(A.B)'=A+B e
A = A' B’ AB {aB) A'+B'
0 0 1 1 0 1 1
0 1 1 0 0 1 1
1 D D 1 0 1 1
1 1 D 0 1 0 0

DeMorgan's Second Law states that when two input variables are OR'ed and
complemented, they are eguivalent to the AND of the complements of the individual

variables. £A+E]'=A'. B
A B A B’ A+E (A+B)' A'B
A - 1 | o | 3
0 1 1 0 1 0 | 0
1 0 0 1 1 0 ! 0
1 1 1] a 1 0 0
Logic Circuits

A logic circuit is an electronic circuit which performs logical operations on the input Boolean
variables, and transforms them into the output using a combination of Logic Gates.

Examples of a circuit diagram are:

——

n : _} v

; = Y ={A.B).BC'
A " E_:} l _1 Do it Yourself
o 2> Y=7
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=== BOOLEAN LOGIC -
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QUESTION BANK

MULTIPLE CHOICE QUESTIONS
1. The output of the two input OR gate is high when
a) Both inputs are low b) Both inputs are high
c) Any one input is high d] Only one input is high
2. The output of the two input AND gate iz high when
a) Both inputs are low b) Both inputs are high
) Any one input is high d) Only one input is high

3. Which of the following is/are the universal logic gates?
a] ORandNOR bJAND c)NANDand NOR  d}NOT
4. A Boolean Expression which always results in True is called

a) True  b) Tautology  c] Fallacy d) False
5. The output of the two input XOR gate is high when
2} Both inputs are low b} Both inputs are high
d] Any one input is high d)] Only one input is high
6. Todenote NOT operation which of the following symbols is used?
a) asterisk b] dot
c) plus d) bar
7. The dot symbol is used to represent which of the following operation?
a)  AND b) OR
€] NOR d) XOR

8. Which of the following are logical statements:
=y The Indian cricket team is a world champion in 2011,
b The NOT operator can take more than one boolean value as input,

c) Botha &b, d) None of the above
9. Which of the following gate is also Imown as an inverter
a] AND b) OR ] NOT d) NAND
10. Which two input gate(s) returns true if no input is high.
a}] NAND b) NOR c] XOR d) None of the above

_ B __ ANSWERS I
1 12 |3 [ [5 ‘ 6 T.? 8 |9 |10

c b | ¢ b d d a C c | a&b

SHORT ANSWER TYPE QUESTIONS
Q1. What is a truth table? What is its significance?
Q2. What is meant by tautology and fallacy? Prove that 1+Y is a tautology and 0.Y is a fallacy.,
Q3. Prove the complementarity law of boolean algebra with the help of a truth table,
Q4. Draw legical circuit for the following equation:
a) A.[B+C') blAB +C'
Q5. Write the eguivalent Boolean expression for the following logic circuit.

fod wl ol O

ANSWERS
Ans 1. A Truth Table iz a table which represents all the possible values of logical variables /
statements along with all the possible results of the given combinations of values.

Ans2, Tautology: - If the result of any logical statement or Boolean expression is always
TRUE or 1 for all input combinations, it is called Tautology.
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Fallacy: - If the result of any legical statement or expression is always FALSE or 0 for all
input combinations, it is called Fallacy.

o fweputvalue of Y=00r1in 1+Y, then result iz always 1 that's why this is tautology.
o Ifwe put value of Y = 0 or 1 in 1.Y, then result is always 1 that's why this is fallacy

Ans 3. (i} Truth Table for X + X' = 1 {if) Truth Table for XX =0

i _ E+X XX
| X | X | X+x | X | X | XX
.0 1 ] - o 1 0
& | @ | 1 | i g | 0
Ans 4. a)
Da
By~ -
(O—=
b)
>_|=D-
©—
Ans 5.

((K+Y) + (Y+2)) or X+F 4V +2
LONG ANSWER TYPE QUESTIONS

Q. 1 Draw a logic circuit for the following Boolean expression: AB + (A.C)’

Q. 2 Write the equivalent boolean expression for the following logic circuit.
i

B Q

c

Q3. State and Prove De Morgan's law using Truth Table,
Q4. Draw Truth Table for the following Boolean Expression

(A-B')+[C-A")
Q5. The boolean expression of the following logic circuit is:
- b
[

= 7
K rD

3
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Ans 1.

2o
S 17
”
ke
L
'.‘l __.-'

Ans2. 0Q=AB+(B+C).[BC)

Ans 3.
Demorgan's First Law - (A.B) =A"+B’ Demorgan's Second Law - (A+B) =A". B’
0 o | 1 1 1 0| B 1 11 1
I 0 | 1 | i 1 1 i 0 0 Fo [ 11 1 1| 0 1
[ 1] o | 0 o1 0 1ol v o] 1
f i | i il a i 1 1 0 o | O 0
Ans 4,
A B |c |8 |& |a8 | X Output
e lo |o |1 1 |0 0 [
o |o T — 1 1
0 1 0 |0 1 0 | 0 ]
o 1 1 |0 1 0 1 1
1 0 0 |1 0 la | o 1
1 & = 1 L] I3 | 0 |1
1 [+ o Jo o o o Lo
1 L L. Lo 0 L0 | o 0
Ans 5. AB.C+[B'+C').A
NUMBER SYSTEM

A number system is a way to represent and express numbers using a specific set of symbols
[digits) and 2 base {or radix). It defines how numbers are written, read, and interpreted in
mathematics and computing.
Each number system has:

» A base [radix): the total number of unique digits, including zero.

+ A sef of digits: the symbols used to represent numbers.

+ A positional value system: the position of a digit determines its value

[e.g..in decimal, 543 = 5x100 + 4x10 + 3x1).

Types of Number Systems
1. Binary Number System [Base-2)

+ Digitsused: 0and 1

» Used internally by almost all modern computers and digital systems

» Each digit is called a bit

+ Example:

[1011)e= (1% 23] #[0=27) +[1x21] +[1x27) =8+0+2+1=[11}1o

2. Octal Number System (Base-8)
« Digitsused:0to7
Commeon in early computing
Shortcut: 3 binary digits = 1 cctal digit

Example:
(17.5)e= [1%81) +[7x80) + [5%81)=8+7+(5%0.125)=15+0.625 = [15.625) sz
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3. Decimal Number System [Base-10])
+ Digitsused: 00?2
« Most commonly used system in daily life
+ Example:
[347)10= [3=x100) +[4=10) +[7=1]
4. Hexadecimal Number System (Base-16])
« Digitsused: 0 to 9 and Ato F [4=10, B=11, ..., F=15)
+ Widely used in computer memory addressing and color codes in HTML/CS5
+ Shortcut: 4 binary digits = 1 hex digit
+ Example:
2F.A1e= [2%167) +{15x165)+[10%161) =32+15+{10=0.0625)=47+0.625=[47.625 )=
Conversion Between Number Systems
1. Binary < Decimal
+ Binary to Decimal: Multiply each bit by 2= [from right to leff) and add.
» Digits before the binary point use powers of 27 (n = ).
+ Digits after the binary point use negative powersof 2 (27,272,273, .},
Example: Convert 101.101, to decimal
Split it into:
» Integer part: 101; = 1x2%+0x2*+1=2"=4+0+1=15
+ Fractional part:.101; = 1=2-1+0=2-2+1x2-3=0.5+0+0.125=0.625
101.101:=5 + 0.625 = [5.625) 10
2. Binary « Octal
+ Binary to Octal: Group binary digits in 3s from right, then convert each group.
o Example: 110101 — 110 101 =65 633
o Example:10101.1101 =010 101.110 100=25.64= [25.64)=
+ Octal to Binary: Convert each octal frlgt_t to 3-bit binary.
o Example: 73: - 111 011 — 111011,
= Example: 12.36: — 001 010. 011 110 — (1010.01111):
3. Binary «» Hexadecimal
+ Binary to Hex: Group binary digits in 45 from right. then convert each group.
= Example: 11011110, — 1101 1110=DE—DE,,
o Example: 101.110; -+ 0101. 1100 — 5 € = 2Cue
+ Hex to Binary: Convert each H;:?digittn 4-bit binary.
o Example: A3,, — 1010 0011 — 10100011,
o Example: 2B.F1.—00101011.1111 — (101011.1111);
4. Decimal < Other Bases
+ Decimal to Binary/Octal /Hex: Use repeated division by 2, 8 or 16 and write down
remainders [botiom to top).
+ Converting 12510into Binary, Octal and Hexadecimal

Elnar]-r . ) Dctal Hexadecimal
|Division | Quot |Rem = | p— sm—————
Ms=3 & | 1 | | |Division Quot Rem | Division | Quot | Rem |
oz e o Y| E5) M5 B Y| T B
[Gt=2] 15 | [(15=8] 1 [ 7] )J|[z=t6] o[ 7]

| =2 ] 7 | 1+8 | 0 1 | | |

[ — @ et 13 =D in hexadecimal
G2 1 1 i 1250 = (175} 15,0 = (TD)e

=21 o |

125 =(1111101):
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Encoding Schemes
1. ASCII (American Standard Code for Information Interchange)
+ 7-bitencoding [128 characters)
+ Represents English characters, digits. punctuation, and control codes
« Example:
= ‘A =653 =970 =48 {in decimal)
2. I5CIHI [Indian Script Code for Information Interchange)
+ B-bit encoding
» Designed for Indian scripts like Devanagari, Tamil, Bengali, etc.
» Superset of ASCII (first 128 values same}
+ Used for multilinsual computing in India
3. Unicode
+ Auniversal character encoding standard that supports almost every written seript
» Supersedes ASCII and ISCH
+ Common encodings:
o UTF-8: Variable-length [up to 4 blocks of B bits], backward compatible with
ASCIL. Most commonly used.
o UTF-32: Fixed-length {32 bits), uses more memory but faster lookup.
+ Example:
o A =U=+0041, ¥ [Devanagari} = U+0905

QUESTION BANK
MULTIPLE CHOICE QUESTIONS

1. Anorganized way of representing numbers is called:
a) Character System b) Number system c] Integer system  d) None
2. How graphics are represented by the computer?
a) Unicode b} ASCII c} Bitmap d} Binary
3. Using ASCII how many bits are required for character A7
g)11 b} 7 c} B d) 14
4. Which of the following is not an example of Octal number?
2456 b} 370 £} 78 d) 100
5. Which of the following symbeol is not a part of Hexadecimal number system?
a}0 b} o ¢} 10 d] &
6. 4 bit binary code for decimal number 15 is..c.u.
2) 1100 b) 1101 ¢] 1110 d} 1111
7. Binary equivalent of decimal number 32 is... ?
) 10000 b) 100000 c) 1000 d} 100
8. Which of the following will ccoupy more memory pace?
a) A2 b) 12 €} 10 d) 1111
9. Octal number equivalent to binary number 1110101 is... :
a] 115 b] 165 ¢} 65 d) 185
10. (1101011.10101): can be represented in Hexadecimal number as?
a] 6BSE  h)6B.AS c) 6B. AB1 d) 6A.AB
11. What is the decimal equivalent of the binary number 1010017
a) 41 b) 37 c} 45 d) 33
12. 'What is the hexadecimal equivalent of the octal number 76527
a) 1F5 b] 1E5 ¢) FAA d) FC5

13. What is the octal number 20 expressed in the decimal system?
a6 b}18 ) 20 d} 22
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14. 'What is the binary equivalent of the hexadecimal number 2F27
a}001011110010 b) 010011111111 ¢}00111311310101 d}0O101111113110
15. What is the octal number 4307 expressed in the decimal system?

a) 2247 b) 2347 c} 2447 d) 2547
ANSWERS
[ 1727 3[4l 5] 6l 7] 8] 9] 10] 1] 12] 13] 147 35
bl cl B[ el ¢ d | b | =a bl b al el al al a
TRUE OR FALSE QUESTIONS
i. Binary is a base-2 number system.
2. Decimal is a base-8 number system,
3. Octal uses 16 distinct digits.
4. Hexadecimaluses symbols 0 fo 15,
5. Inbinary, each digit represents a power of 2.
ANSWERS
1 | 2 | 3 | 1 5
| True | Falze | Falze | Falze | True
ASSERTION AND REASONING QUESTIONS

In the following guestions, a statement of Aszertion{A) is followed by a statement of Reason

[R}. Make the correct choice as:
(2) Both A and R are true and R is the correct explanation for A
(b) Both A and R are true and R is not the correct explanation for A

(c) Ais True but R is False fd) Ais false but R is True
(1) Assertion: The binary number 10101010 can be written a5 A4 in hexadecimal.
Reason: The hexadecimal number system uses 16 symbols, from 0 to 9and Ato

F, to represent Numbers.
Q2) Assertion: The octal number system has a base value of 8.

Reason: The octal number system uses 8 digits, from 0 to 7, to form numbers,
Q3] Assertion: ASCII can reprezent characters from all writing svstems around the world
Reason: ASCII is a2 widely used character encoding scheme in computing.
G4} Assertion: [SCII is primarily used to encode characters from non-Indian languages,
Reason: 15CI includes additional characters for Indian scripts,
Q3] Assertion: UTF-8 can represent all characterz in the Unicode standard,
Reasom: UTF-8 uses variable-length encoding,
Q&) Assertion [(A): Data i= stored inside a computer in the form of 0z and 1=,
Reason(R): Number sy=tem is a technigue of representing numbers in different forms,
Q7] Assertion {A): The base/radix of Octal number system is 8 because it has 8 digits.
Reason(R): 342287 iz an octzal number.
Q2] Assertion [A): If A+B=1 then it= dual will be A.B=0,
Reason [(R): In dual, 1 changes to 0 and 0 changes to 1.5imilarly,[+] changes tol.} andl.] o {+].

) _ _ _ AHSWERS _ B _
r || @ 3 | 4 | &5 | & | 7 | =&
A | A D . D | A B | c i 3

ul
Expand the following terms: ASCII, ISCIL

Explain octal and hexadecimal number system.

Explain decimal and binary number system.

Convert the following binary numbers to decimal:

2 el
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(a) 111010 (b) 101011111
5. Discuss UTF-8 encoding scheme. How is it different from UTF-32 encoding scheme?

ANSWERS

Ans 1. ASCIl: American Standard Code for Information Interchange,

ISCH: Indian Script code for Information Interchange,

Ans 2,

e Octal (base 3) was previously a popular choice for representing digital circuit
numbers in a form that is more compact than binary. Octal i= sometimes
abbreviated as oct. Octal counting goesas: 0.1, 2, 34, 5.6,
7,10,11,12,13,14,15,16,17.20, 21 and s0 on.

e Hexadecimal (base 16] is currently the most popular choice for representing digital
circuit numbers in a form that is more compact than binary. Hexadecimal numbers
are sometimes represented by preceding the value with ‘0%, as in Ox1B84.
Hexadecimal is sometimes abbreviated as hex. Hexadecimal counting goes: 0,1.2,
345 6.7,89,A.B,C,D,E F10 and so on.

Ans 3. Decimal (base 10] is the way most human beings represent numbers. Decimal is
sometimes abbreviated as dec. Decimal counting S0Es:
0,1,2,3,4,5,6,7,89,10,11,17,13,14,15,16,17,18 and so on.

e Binary [base 2) is the natural way most digital circuits represent and manipulate
numbers, Binary numbers are sometimes represented by preceding the value with
'0Ob’, a5 in 0b1011. Binary is sometimes abbreviated as bin,

Binary counting goes as: 0,1,10,11,100,101,110, 111, 1000, 1001, 1010,1011,
1100,1101,1110,1111,10000,10001 and so on.

Ans 4 :-
fa] — - ” . .
ESE 1 | D 1 K
25 | 2¢ 23 | o 21 6 | [111010)2=[58):0
(b)
‘._1_ of1 Jola T2 JaJa]a] |
2o |2 (o2 |2 [2]2]1 (101011111)2={174}:0 |

Ans 5:- UTF-8 is a variable-width encoding that can represent every character in the Unicode
character set. The code unit of UTF-5 is § bits (an octet}, It uses 1 to 4 octets to represent code
points, depending on their size. For example, it uses 1 byte for ASCI characters and up o 4
bytes for others. This makes UTF-8 a multi-byte encoding that efficiently handles different
character sets,

UTE-32, in contrast, is a fixed-length encoding scheme that always uses exactly 4 bytes (32
bits} to represent all Unicode code points, regardless of their size, making it less space-
efficient than UTF-8.
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INTRODUCTION TO PROBLEM-SOLVING

* Problem solving is the act of defining a problem: determining the cause of the problem;
identifying, prioritizing, and selecting alternatives for a solution; and implementing a
solution.

* In programming, this means taking a real-world issue or task and finding a way to solve it
using a computer program. Effective problem-solving iz essential for writing efficient,
accurate, and maintainable code.
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STEPS OF PROELEM SDLWHE

1. Analyse The Problem- It iz important to clearly understand a problem before we
begin to find the solution for it By analyzing a problem. we would be able to figure out
what are the inputs that our program should accept and the outputs that it should
produce.

2. Algorithm - A set of exact steps which when followed, to sclve the problem or
accomplish the required task
EXAMPLE 1- Algorithm to prepare Tea
1) boil water
2) add tea (bag or locse leaf]
3} add any desired ingredients like milk, sugar, and spices
4] brew the tea
5) serve and enjoy.
EXAMPLE 2 - Algorithm to calculate area of circle with radius greater than 20
1. Take input for radius from user in float
2. Ifradiusis greater than 20 then go to step 3 otherwise gotostep 1
3. Write the formula for area of circle. Area = [22/7) * radius * radius
4. Print the output — Area
Flowchart — Visual Representation of Algorithms
= A flowchart is a visual representation of an algorithm, A flowchart is 2 diagram made up of
bozes, diamonds and other shapes, connected by arrows. Each shape represents a step of the
solution process and the arrow represents the order or link among the steps OR FLOW OF
CONTROL OF THE PROGRAM.
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Example 1. Flowchart to find largest of two numbers

Example 2. Write an algorithm to find the square of a number and draw flowchart of it.
Algorithm to find square of a number.

Step 1: Input a number and store it to num

Step 2: Compute num * num and store it in square

Step 3: Print square

( Start )
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PSEUDOCODE

A pseudocode (pronounced Soo-doh-kohd) is another way of representing an algorithm,
It is considered as 2 non-formal language that helps programmers to write algorithm, It is a
detailed description of instructions that a computer must follow in a particular order.

There is no strict set of standard netations for pseudocode, but some of the most widely
recognised are:
INPUT/READ — indicates a user will be inputting something
OUTPUT /WRITE - indicates that an output will appear on the screen
WHILE - a loop (iteration that has a condition at the beginning)
FOR - a counting loop {iteration]
REPEAT - UNTIL - a loop (iteration]) that has a condition at the end.
IF - THEN - ELSE — a decision [selection} in which a choice is made

EXAMPLE 1 - Pseudocode to find out largest of two numbers
START

INPUT nl, nd

IF (nl = n2) THEN

Set max to ni Else

Set max to n2

EXAMPLE 2 - Pseudocode to print table of 5

START

SET number=75

FORIFROM 1TO 10 DO
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PRINT number = 1

END FOR
END
3. CODING

After finalising the algorithm, we need to convert the algorithm into the format which can
be understood by the computer to generate the desired solution. Different high lewel
programming languages can be used for writing a program. such as FORTRAN, C, C++, Java,
Python, stc.

import  math

rad= float (inputbt{('Enter radius in Float'})
Area-= math.pi*rad*rad ¥ or 3.1d4*rad*rad
print {"Area of Circle :',Area)

4. TESTING AND DEBUGGING
TESTING is the process of checking if a program works correctly and meets

requirements.
Importance of Testing:
* Saves time and cost by finding bugs early.
« Increases software reliability and user satisfaction.
DEBUGGING
Debugging is the process of finding and fixing errors {bugs) discovered during testing,

DECOMPOSITION

Decompoesition means breaking down a big problem into smaller, easier parts.
Use of Decomposition in programming

» Easier to solve small problems than one big one.

+ Helps organize tasks clearly.

» Makes code cleaner and easier to debug.
EXAMPLE 1- Organize a birthday party.
Decomposed inte smaller tasks:

Choose a date and time,

Make a guest list.

Decide on a location.

Plan the feod and drinks.

Buy decorations and party supplies.
Send invitations,

Set up and decorate,

. Hostthe party.

EXAMPLE 2- To build a calculator app.
we can decompose the problem as:
Input number and operations from user
Add two numbers

Subtract two numbers

Multiply two mumbers

Divide two numbers

Displaying Results

L an St S A ol
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BASICS OF PYTHON PROGRAMMING
Python is 2 high-level, interpreted programming language knmown for its simplicity and
readability. It was created by Guido van Rossum and first released in 1991.
Python is widely used in:
= Web development

= Data science

= Machine learning

= Automation

= Software development

Python Pluses / Features of Python
= Object Oriented Language

= Simple and Easy to Learn

= Expressive Language

= Interpreted Language

= Dynamically Typed

= Extensive Standard Library

= Its Completeness in library - "Batteries included”

* Cross Platform Language
Free and Open SourceHow easy and expressive python is, can be understood by
this example-

If we want to display a simple Hello World message on screen using python, we have to

execute the following command

print{"HELLO WORLD!!")

isn't this eazy and expressive.

Execution Modes in Python
There are two modes to work on python:
= Interactive (also called Immediate Mode]
= Script Mode
Working in Interactive Mode
Interactive mode means you type the command — one command at a time and the Python
executes the given command there and then and gives you the output
In Interactive mode, the commands are given in front of Python command prompt >>=
[Angular bracket].
Example
»=>» 12+ 13
43
>>> print[ Helle')
Hello
Interactive mode is useful for testing code. You type commands one by one, and Python
executes each command immediately, giving the result or error instantly.

27|
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Working in Script Mode -
Script Mode is used when we want to save all the commands in the form of program file and want
to see all output lines together rather than sandwiched bebween successive commands,

Steps for writing in Script mode -
1. Open Python IDLE
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2. From File Menu Choose — New File
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3. Type the codes on File named ‘Untitled’
4. Click on Save from file menu
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5. You will have a python file like this

A S L iy

1 . L LR R

oeint| Halping Hards |
priot| " Weltome to the Prtnon Worid )

6. Run/Execute the python file
& fastprgl.py - CGUsers

File Edil Formal Hygn Opliors Window  Help

print[ " Helping H:ER Lkl

print["Welcome |  Run.. Customized . Shift+F5
Check Mocduie All=X
Python Shall

7. Final Output

A IHFEShall 8129

Fie. Edil  Shell Debog Cphlore Wikdow Heip

LOneDowve/Desktopfirstprg 1. py...

- O X

- o b

| Pythan 1.12.3 {tags/va. 1 20066509, Apr 9 2024, 14:05:25) [MSE v 1538 64 bit [AMDG4]] anwiniZ

Type "help”, "ropyright”, "eredita” ar “hicense{ " for more Information

- RESTART G- /timars
Helpimg Hands
Weleomie to the Pyrlyen Woirld

=t

Interactive Mode Vs Script Mode

Lfnelivive fOesktop/Arstprgl gy

* Interactive Mode does not save the command entered by you in the form of a program but
it Script mode program can be saved for later use,

® In Interactive Mode the outpu

t is sandwiched between in the command lines while in

Script Mode the output of a program is displayed all together.
® In Interactive Mode, the output can be displayved as well as can be done using print

function.

® Butin Script mode, print { ] command is preferably used to print results.

PYTHON CHARACTER SET

It supports Unicode encoding standard

Universal coding
Letters from- A-Z,3-2
Digits- 0-9
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Character set is a set of valid characters that a language can recognize
It can be any letter, digit or any other special character. &,.; & ([} _f+="""!

ASCII - American Standard Code for Information Interchange




® Special Characters - space, +.-* /*\ [ [} /) = = =
_{underscore]

® White spaces - blank space, tabs [%) , carriage return{<}, new line, form feed

®  Other Characters 2 Python can process all ASCIH and Unicode characters as part of data
or literals.

PYTHON TOKENS

®  Token is the smallest individual unit of program
®  Alzo called as Lexical units or Lexical elements
= Types of tokens:
= Keyword
Identifier
Literal
Operator
Punctuator

£ 2,018 18 HE == @

1.) Keywords - These are reserve words which has special meaning to the compiler or

interpreter.

Python keywords: o o
 FALSE | None | True | and as | break | class | contimue | def pass
| for from |global | if import | in | is | ‘mot or raise
_del | elif | else |except| finally | with |return| try while

1] Identifiers — These are names given to the different parts of the program like variables, objects,
classes, functons, lists, dictionaries emc.

Identifier forming rules:

Valid combination of letters and digits.

First character can be a letter [A-Z ;a-z) or underscore{ ) but not a digit{0-9).

Upper case and lowercase alphabets are treated differently.

Unlimited in length.

Must not be a keyword eg, break, print

Cannot contain any special character except _ [underscore)

Valid Identifiers: Myfile, MYFILE, DATE 2, Z2T0Z%, CHEK, FILE13
Invalid 1dentifiers: DATA-REC, break, my.File, 19¢ct, First Name

3.) Literals - Literals are fixed or constant values used directly in code. They represent data
you assign to variables or use in expressions,

Types of literals
» String Literals = Text enclozed in single [* ").double {" "} or triple(™ ™) guotes.
Example -

name = "Alice”
greeting = "Hello'
message =" new things
new ways"™
» Numeric Literals & Reprezent numbers of different types:
Integer- Similar as integers in Maths ex. t=+7,y=-08
Without decimal points
Can have + or - sign (by default +)
Commas cannot be used
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Example:12,-17, 100000, 1220000 nl=-1234 n2=+34
Float - Numbers with decimal points, real numbers
Can have = or - sign
Example: 0.3, 56.8,-34.8, +90.1
Complex - a+bj
Example : 3+5j, -2
» Boolean Literals = True(1], False(0})
= Special Literal = None - Represents the absence of a value or null.
Example : data = None
= Literal Collections = Literal collections are ways to store multiple items in a single
variable using built-in Python data structures. They include lists, tuples, dictionaries, and

et ~ - = .
‘ Type Syntax Example | Ordered | Mutable | Duplicates Allowed
List Literal A I C O
[Tuple Literal i;_[":-:“. ¥z} |Yes "Hu ';:"!:’EE |
i];!ictinnary Literal  |{"key": "value"} |No _J'é‘:'es [|Kevs: No, Values: Yes
Set Liter: f1.2.3} No  |[Yes  [No

4.) Operators
Operators in Python are special symbols that let Python do something with values {called
operand]}.
Each operator type serves a different purpoese,
¢ Some commonly used types of Python Operators:
= Arithmetic Operators - Perform basic math
A 7 e
[Example: a + b, a " b)
= Relational (Comparison) Operators - Compare values
==l me 2=
(Example: a = b, a == k]
* Logical Operators - Combine conditions
and or not
[Example: a > 5and b < 10)
» Aszignment Operators — Assign values
= += -= "= [(=efr
[Example: x +=1 issameasx=x+1)
[Topic Operatar explained later)

Punctuators - Punctuators are the symbols that are used in programming languages to organize
programming sentence structures, and indicate the rhythm and emphasis of expressions,
statements and program structure,
Most common punciuators of Python programming Language are:

“\Noooe.:.=
Variables - A variable in a program is uniguely identified by a name {identifier]. Variable in
Python refers to an object — an item or element that is stored in the memory. Value of a
variable can be used and processed during program run.
Example - mum=89, marks=35
Name = Joseph, c=2+31

Dynamic typing - A variable pointing to a value of certain type, can be made to a pointto a value /ohject
of different type. This is called DYNAMIC TYPING.
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Example
x=25
print{x)
x= "Hello’ # same variable x is now string
print{x)
Concept of L-value and R-value
L-value {Left Value) - A L-value refers to a location that can appear on the left side of an
assignment.
It must be a variable or an object that can store a value.
Example: =x=10
# Here, ¥ is a L-value because it refers to a memory location where 10 is stored.
R-value [Right Value)- A R-value is any expression or value that can appear on the right side
of an assignment.
It represents data [a value), not a location.
Example: x=10
# Here, 107 is 2 R-value — it's the value being assigned to x.
COMMENTS - Comments are the lines or statements that are ignored by the compiler/
interpreter
These are additional readable information to clarify the source code.
It enhances the readability of the program. It is of two types -
Single Line comment
This type of comment begins with a symbel # (Pound or hash) character and end with end of
physical line,
Multiline Comment or Block Comment can be given in two ways:
1, Add a # symbol in the beginning of every physical line part of multi-line comments.
Example
# Multiline comments are useful for detailed
# additional information related to program
#It helps clarify certain important things.
2. Type comment as a triple- quoted multi-line string
Example
“multiline commenis ore useful for detailed
additional infermation related to program.
It helps clarify certoin important things.™
LR B LY LRE i LREdLL - e L ERNTREE I r il L =1 g
The docstrings are very useful in documentation.
BAREBONES (BASICS) OF PYTHON
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The above given sample program contains:
B Expressions
B Statemenis
" Comments
®  Blocks and Indentations

EXPRESSION - An expression is any legal combination of symbols and values that represents
a value,
Example
B [18/2) +15 - Arithmetic Expression
B [12>34) - Relational Expression
® 3andbnotb - Logical Expression
® ‘and’ + ‘else’ - String Expression
STATEMENT - A statement is a programming instruction that does something i.e. some
action take place,
Example
print{‘hello’)
print{a+5]}
BLOCKS AND INDENTATION - A group of statements which are part of another statement
or a function are called block or code-block or suite in Python.

Example:-
3= &
=101
1 T a=231
print (™ Eligible to vobe®)
poinbt ("Have a nice day™)
print ("Rot allgikla™)
print ("Good Byeu. ")
PYTHON DATA TYPES

= Diata Type specifies which type of value a variable can store,

= typel ] function is used to determine a variable's type in Pythen.
Example

>>> x=098.75

>>> type(x)

<clasa "ftloabt'>

i -I‘-‘-"_-..rt-l“-t::-n - Data _Tyrpauﬁ
. |
| | | |
Numerkc | DEctianary Booloan | Sat a'.qr!:;"_m" |
| I |
ntmrgor | FEoai | | Sirings | Tupla
[ f:i:;l'-l'i,'l-lli | Lisi
HH i snem S
NUMBER DATA TYPE -
1. Imtegers - This value is represented by int class. It contains positive or negative

whole numbers [without fractions or decimals).
Example : 12, -45
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2.  Float - This value is represented by the float class. It is a real number with a
floating-point representation. It is specified by a decimal point.

i} Fractional form or normal decimal notation:

Example: 3.14, 234.5678

ii)Exponential Notation

Example - 0.5E+5, 4.5E-10

3. Complex Numbers - A complex number is represented by a complex class. Itis
specified as (real part] + (imaginary part); .

Complex Number is 2 number of the form A + Bj, where j is the imaginary number, equal to
the square root of -1 i.e.+/—1 .

Example - 5-6j real part=5, imaginary part-6

BOOLEAN DATA TYPE - Boolean values are the two constant objects False and True,

s g

a2 b=3

ey ey Sreiy

>»> print{s)

False

3> print (tyvoedn))
[<erdlmea "haal '>

SEQUENCE DATATYPES IN PYTHON
Sequence data types store multiple values in an ordered way.

Types:
+ String (str] — Text, e.g., "hello”

» List{list) - Ordered, changeable, e.g., [1, 2, 3]

« Tupie {tuple] - Ordered, unchangeable, e.g., (1, 2, 3)
MAPPING DATA TYPES IN PYTHON
Mapping data types store key-value pairs.

» Dictionary (dict) - Unordered collection of key: value pairs
Example: { name"; "Ravi’, "age": 12}

NONE DATATYPE
None is 3 special data type in Pythen that represents "nothing” or no value.
x=None

print{x] # Cutput: None

MUTABLE AND IMMUTABLE DATA TYPES

In Python, data types are divided into two categories:

Mutable: Mutable data types are those data types whose value can be changed without
creating a new object. It means mutable data types hold a specific memory location and changes
are made directly to that memory location.

Immutable: Immutable data types are those data types whose value cannot be changed after
they are created. It means that if we make any change in the immutable data object then it will
be azsigned a new memeory location.

How does Python decide?
When a value is created, Python stores it at a memory location.
» If Python allows the same memory location to be updated, it iz mutable.
+ [fPython creates 2 new object with a new memory address on change, itis
immutable,
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' Data Type ! Mutable / Immutable  Data | Mutable /

. | Type  Immutable

| int | Immutable bool Immutable

| float | Immutable list | Mutable

| str | Immutable dict | Mutsble

\tuple | Immutable | set | Mutable i
Example to Understand:
| IMMUTABLE 0\ MUTABLE
- a="hello" b=[1,2, 3]
print{id{a]} # say memory addressis 101 | print{id{b}] # say memory addreszis 303
a=a+ " world” b[0] = 100

print{id{a)) # new address, e.g., 202 | print{id(b]) # still 303

DPERJ—'&TUHS

The symbols that trigger the operation / action on data are called Operators and the
data on which the operation is performed iz called as Operands.

® QOperators are the constructs which can manipulate the value of operands.

* (Consider the expression 4 + 5 =9, Here, 4 and 5 are called operands and + is called
operator.,

®* The operand specifies the data that is to be manipulated by the operator.

Ciparator

H+"y"

t 1

Dperands

TYPES OF OPERATORS
Python language supports the following types of operators:
Arithmetic Operators
Comparizon {Relational) Operators
Assignment Operators
Logical Operators
Membership Operators
# Identity Operators
Arithmetic Operators - Used to perform mathematical operations like addition, subtraction,
multiplication and division etc.

| OFERATOR | DESCRIPTION | EXAMFLE
|+ Addition | Adds values on either side of the operator, a=10, b=20
a+b=30
- Subtraction | Subtracts right hand operand from left hand operand. | = b=-10
E Multplication ;-]'-![u]t'lpliﬁ values on either zide of the operator | 2* b =200
/ Division Divides left hand cperand by right hand cperand b/la=2
| B4 Modulus 1 Divides left hand operand by right hand cperand and L bCta=0
A e e I I‘Emrrls !ﬂnajnder T S S N T S e S T M T A A S TR T T W e e pae e | il =l
. E:-':pl:mant Ferfumui E:punenual [p-un &1'] ca.[-:ulauun_n_nipf.zm_ri | 2**2 =100
/[ Floor Division | The division of operands where the result is the 8/f2=4,
| guotient in which the digits after the decimal poinz are 5.0/f2.0=4.0,
| removed. But if one of the operands is negative, the -11//3=-4,
| result is floored, ie., rounded away from zero {towards | -11.0//3=-4.0
| negative infinity) —

3
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Comparison (Relational) Operators - Relational operaters compares the values. It either
returns True or False according to the given condition.

Operator | Description Example

== If the values of two operands are equal, then the [a ==Db] Falze
condition becomes true.

I= If values of two operands are not equal, then condition | {a !=1b) True
becomes frue. 71=23 True

= If the value of left operand is greater than the value of | [a>=b) False
right operand. then condition becomes true.

< If the value of left operand is less than the value of (a<b] True
right operand, then condition becomes frue.

== If the value of left operand is greater than orequaltoc | (a>=b) False
the value of right operand, then condition becomes 7>=98 False
true.

<= If the value of left operand is less than orequal to the | [a ==b] True
value of right operand, then condition becomes true. <=9

Assignment Operators - The assignment operator is used {0 assign values to variables in

Python.
Operator Descripton Example
= Assigns values from right side operands to c=2+ b assigns
left side operand value of a+bintoc
, 1=78
+= Add AND It adds right operand to the left operand and | ¢ +=ais eguivalent
assign the result to left operand toc=c+a
-= Subtract AND | It subtracts right operand from the left c-=ais equivalent to
operand and assign the resultto leftoperand [c=c-a
*= Multiply AND | It multiplies right operand with the left € *= a is equivalent to
operand and assign the resultto leftoperand |c=c*a
/=Divide AND It divides left operand with the right operand | ¢ /= ais equivalent
and assign the result to left operand toc=c/ac/=ais
equivalenttoc=c/a
%= Modulus It takes modulus using two operands and ¢ %= ais equivalent
AND assign the result to left operand toc=c%a
**= Exponent Performs exponential [power] calculation on | c **= a is equivalent
AND operators and assign value to the left operand |toc=c*®™a
/f=Floor It performs floor division on operators and ¢ /f=ais equivalent
Division assign value to the left operand to c=cffa

Logical Operators - Logical operators perferm Logical AND, T_ugicai OR and Logical NOT
operations. It also returns either True or False.

OPERATOR | DESCRIPTION Example

and Logical AND: True if both the operands are true xandy
otherwise False

or Logical OR: True if either of the operands is true XOTY
otherwise False

not Logical NOT: True if operand is False and vice versa notx

Membership Operators - Python's memberchip operators test for membership in a sequence, such

as strings, lists, or tuples, This also results in True or False. There are two membership operators as
explained below -
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»»>str="HELLO 1238’

>>>X in str
=== False
Operator Description Example
in Evaluates to true if it finds a variable in the xiny, hereinresulisin a
specified sequence and false otherwise, 1 if x is a member of
SequUence V.
notin Evaluates to true if it does not inds a variable | x not in y, here not in
in the specified sequence and false otherwise. | resulisinalifxisnota
member of sequence v.

Identity Operators - Identity operators compare the memory locations of two objects.
is and is not are the identity operators both are used to check if two values are located on the
same part of the memory. Two variables that are equal does not imply that they are identical
Operator | Description Example
is Evaluates to true if the variables on either xisy, here is results in
side of the operator point to the same object | 1 ifid{x] equals id{y]).
and false otherwise,

is not Evaluates to false if the variables on either xisnoty, hereis
side of the operator point to the same object | not results in 1 if 1d{x)
and true otherwise. is not equal to id{y].
PRECEDENCE OF OPERATORS

Evaluation of the expression is based on precedence of operators. When an expression contains
different kinds of operators, precedence determines which operator should be applied first.
Higher precedence operator is evaluated before the lower precedence operator

Sr.No. | Operator Description

1 2R Exponentiation [raise to the power) I
2 - Complement, unary plus and minus [method names

for the last two are +(@ and -@]

3 * o ] Multiply, divide, modulo and floor division

< + - Addition and subtraction

5 o Right and left bitwise shift

B & Bitwise 'AND'

7 it Bitwise exclusive "OR’ and regular 'OR’

8 = & F ns \Comparison operators

9 > === Equality operators

10 =%= = [/=-=+="=**= |Azzionment operators

11 is, is not 'Idenﬁty pperators

12 |innotin _|Membership operators

13 not, or, and Logical operators |
Example : 2¥3**2 this will result in 18 as exponent has higher precedence than multiply.
TYPE CONVERSION

Type conversion means we can change the data type of a variable in Python from one type to
another.

[t is categorised into two types:

1. Implicit Type Conversion [Automatic)

Python automatically converts data type during operations when safe,

a=52 #int

b=2.0 # float

c=a+b #Result: 7.0 (float)
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2. Explicit Type Conversion [also called Type Casting)
You manually convert data using functons like:

int{] — Converts to integer

float[} — Converts to float

str{} — Converts to string

list{}. tuple(], etc.

x="123"

v = int{x) # Now y is an integer 123

More Examples:;

int{3.3) produces 3 str{3.3) produces “3.3"
float{3) produces 3.0 float{"3.5") produces 3.5
SIMPLE INPUT AND OUTPUT

= To get input from user use input()
= By default input function
<variable= = input {"<Prompt to be displayed=")
This will pause the program and wait for the user to type something,
Note : Whatever the user types is taken as a string.
Example
name = input [ ‘Enter your name’) #taking text input
age = input ('Enter your age’} # although user wants a number but input takes
#string by default,
Reading Numbers
age = int {input ["Enter your age'}] #input string converted into integer
#suppose user entered 10
g=age+l2 #10+12
print{s] #output - 22
Output through print () - display the result

print{ object, [sep ="' or <separator string = end = "\n’ or <end-string=|)

Example:
print{"Hello", "World", "III!", sep="-")
output: Hello-World-!!!!

print{"Hello”, end=" ")
print{"World"}
output: Hello World

DEBUGGING
= The process of identifying and resolving errors (bugs) in the code to ensure it behaves as

expected.
= Debugging refers to the process of locating the place of error, cause of error and removing
the errors by rectifying the code accordingly,
* An error in program caused while executing it or producing incorrect output is called as
Program bug.
= An error called as bug is the code that prevents a program from compiling and running
correctly OR DESIRED OUTPUT.
= These are of three types:
* Compile Time Error
* Ruan Time Error
* Logical Error
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1. COMPILE TIME ERROR - The errors that occurs during compile - time are called as Compile
time Errors.
When a program is compiled, it checks whether it follows the programming languages rules or
not.
It 15 of two Types:
= Syntax Errors
» Semanfics Error

Syntax Errors-
* Syniax refers to formal rules governing the construction of valid statementsin a
language.
= Python's indentation errors [wrong indentation] are syntax errors.
Example -
x=0

N==13 # xw==113
PRINT(x] & print{x)
if a=0:
print ‘negative’
Semantics Error-
® “Semantics refers to the set of rules which give the meaning of a statement.”
= This error occurs when the statement is not meaningful,
Example -

X'y =2
Z=X*Y
An expression cannot be on left side of assignment statement.
a==q if:
If a==q:
Z. LOGICAL ERROR -
» It executes the program successfully, but you will not get desired output
= Forexample - An incorrectly implemented alzorithm or use of variable before
initialization, wrong end of loop etc.
= Itis often hardest to prevent and locate,
Example - To Multiply 3 nos.

| = | I:d
by =722
= v

print (o)

J. RUN TIME ERROR -

A run-time error is an error that occurs while the program is running, causing it to stop or
crash. Such error happens after the program starts. when Python cannot complete an
instruction due to a problem during execution,

Examples:

+ Dividing by zero — 10 [ 0 {ZeroDivisicnError)
+ Using a value that doesn't exist — print{x) ([when x iz not defined)
¢ Accessing an invalid index — list[10] (if the list is smaller)

3
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QUESTION BANK

MULTIPLE CHOICE QUESTIONS

What is the first phasze in the Python project cycle?
a) Design b) Development
L] Begivement Analymit O estng B

What activity is commonly done in both the testing and maintenance phases?
2] Writing user stories b] Fixing bugs

£} Creating diagrams d} Writing documentation

Which of the following best defines an algorithm?

a)] A diagram showing steps b) A step-by-step procedure for solving a problem
c} A computer program d} A software model

What is a flowchart used for?
a) Drawing architectural models b) Writing code
¢} Visually representing algorithms _d] Designing databases

In 2 flowchart, which symbeol is used to represent a decision?

3] Rectangle b) Parallelogram ¢} Oval d] Diamond

Who developed Python?

a) Dennis Ritchie b) Guido van Rossum ¢ Bjarne Stroustrup  d) James Gosling

Which of the following is used to cutput data in Python?

_|.a) echo{]) b)write{} c]pring[} d} showt)

What is the correct way to create a variable in Python?
ajvarx=10 bjintx=10  c)x:=10 d)jx=10
What data type is the result of: type{"123")?7

alint  blstr c) float  d) bool

10,

|11,

12.

13.

| 14.

15.

| 3]st bltuple cjstr djint

Which of the following is NOT a Python data type?

aj ik bijtople el areay  d]dichosay
Python is: a) Compiled b) Interpreted c) Both d} None
Which of these is not a core data type?

a) List b) Dictionary c]Tuple  d] Class

‘What is the output of this code?
x= None
print{type(x])

2] =<class mull’>  bj <class empty >  cj =class NoneType=  d] <class str=
Which of the following is a mutable data type?

What will be the resultof 3+ 2* 27
ajio b)7 s dis

16

I17.

| 18.

What is the result of bool [0] in Python?

a) True bjFalse cj0 dj Error

What type of error is raised by the following code?

x=10

print{x / 0]

) NameError b) TypeError c) ValueError d} ZeroDivisionError
Which of the following is a valid Python variable name?

a) 1variable b)) @name c] wvalue d)class

| 19,

What will this code output?
a=[1,2 3]

print{a[3]}
a]3 b)IndexError c]Mone d}4

—— e e o e w —— e e -

Which of the following is NOT a keyword in Python?

a]None b)pass cjeval d)finally
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In the following gquestions, a statement of Assertion(A) is followed by a statement of Reason (R).
Make the correct choice as:

A Both A and R are true, and R is the correct explanation of A.

E. Both A and R are true, but R is not the correct explanation of A.

C. A is true, but R is false,

D. Ais false, but R is true.

B

1. | Assertion (A): int and float are both immutable data types.
Reason (R): Reassigning a number to a variable changes the data inside the same memory
_ location.
2. | Assertion [A): The None keyword in Python represents the absence of a value,
Reason [R): None can be used in conditional statements and evaluates to False.
3. Assertion Eﬁ] Lists in Python are mutable.
Reason (R): Lists do not support mde:nng ﬂIId slie:mﬂ
4 | Assestioni; [A] Division hv Zero in F].rl:hun raises an error.
Reason (R): The interpreter cannot represent infinity.
'5. | Assertion (a): The expression 4+5* 2 evaluates to 18.
Reason (R): In Python, operators are evaluated from left to right without any precedence.
6. | Assertion (A): is operator checks if two variables refer the same object in memory.
Reason (R): The == operator compares values, not identities.
' 7. | Assertion [A):x+=3is ashorthand forx=x+ 3.
Reason (R): += is a compound assignment operator that modifies the variable in-place for
 immutable types.
' 8. | Assertion (A): The expression 10 // 3 results in 3.
Reason (R): // operator performs floor division in Python,
l_[-i‘ Assertion [ﬂ]:!l._l_'n-‘EEE loop is preferred over a for loop when the number of iterations is not
knowm in advance.
Reason [R): The for loop in Python is mainly used with sequences and executes a fxed number of
Iterations
T_ Assertion [A): A syntax error in a Python program prevents the program from executing.
Reason (R): Syntax errors occur when the logical flow of the program is incorrect.
ST e il
[ Answer: C
Yes, they are immutable, but reazsigning creates a new object, not changes the value in-
place.
2. Answer: A
A Answer: C
Lists are mutable, but they do support indexing and slicing.
‘4, | Answer:B

Python raises a ZeroDivisionError for mathematical correctness, not because it can't

represent infinity {it can, e.g., via float{"inf"}}.
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Answer: C
Correct result is 14. Operator precedence means * is evaluated before +,

i B. Answer: A
‘ 7. Answer: C
x += 3 does not modify in-place if x is immutable (like an int), it creates a new object.
i 8. |Answer:A - _ i _
'3 | Answer:A
| 10 | Answer: C
l____ S T =
| 1. E}q:nlam pmbiem—sulmg and give its steps?
2. | Writean algorithm to find the la.rgﬂst of three numbers.
| 3. | Draw a flowchart to calculate area of circle
| 4. E:EEEE-EE between Interactive mede and Script n:md&"‘
' 5. | Differentiate between Heg,'wnrd and Identifiers?
6. | What are Literals in PFl:hl:m" Identify H’LE-fn]lﬂmmu o type of literals-
2] x="Rehan’ b} y=3+6j ] t= True' d) p=3.15
7. | Whatisthe purpose of comments in Python? In how many types we can give comments in
| P}Tﬂmn explain it
B Differentiate between mutable and immutable data types?
9. | Differentiate between List and Dictionary with example?
| 10. | When Tuple is preferred over List?
| 11. | Whatistype casting? E‘:.'q:llam with E::l-:amplﬂ
' 12. | Differentiate between S Syntax Error and Run time error?
13 |A -:-:Eudent mﬂtés-fﬁgﬁll_wn_ng code:
= "1@"
],r =5
z =x + striy)
print(type(z), z)
i Predictitsoutput
14 | A program is written to find factorial:
n=>5
fact = 1
for 1 in range(l, n):
fact = fact * 1
print{fact)
Identify the error and correct the code. Also state the correct output.
15 | Predict the Qutput
for 1 in range(l, 6):
if 1 ==
continue
if 1 == 5
break
print(i, end=" ") -
i ANSWERS
1 Problem Solving is the process of identifying a problem; analyzing it, and finding an
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ITtisa Le],r skill in pmgra.mnﬁi'lg and mmpu_tatmnalﬂll.;ﬂﬂng

Steps of Problem Solving
1. Analysing the problem,
2. Developing an algorithm,

3. Coding,
4. Testing, and debugging
2 Step 1: 5tart

Step 2: Input three numbers: A, B, and C
Step 3: Check If A > Band A > C, then
print Aisthe largest

Step 4: Else if B > C, then

Print B is the largest

Step 5: Else

Print Cis the largest

Step 6: Display the largest number

|1, Interactive Mode does not save the command entered by you in the form of a program

but in Script mode program can be saved for later use.

2. InInteractive Mode the output is sandwiched between in the command lines while in

Script Mode the output of 2 program is displayed all together.

3. Inlinteractive Mode, the output can be displayed as well as can be done using print

function.
But in Script moede, print() command is preferably used to print results.

Keywords are reserve words which has special meaning to compiler or interpreter,
Python keywords:

False, None, True, and , as, break etc

Identifiers are names given to the different parts of the program like variables, objects,
classes, functions, lists, dictionaries etc,

E:-:an:tple -3ge, sl:m:lent - name, totalSum, calculate area

| Literals are fixed or constant values values used directly in code, They represent datayou

assign to variables or use in expressions
a) x="Rehan’ - String Literal

b} v=3+6j - Complex Literal

c} &= "True’ - String Literal

d) p=3.15 - Float literal

Comments are the lines or statements that are Ig;nnred h}r the compiler/ interpreter
These are additional readable information to clarify the source code.
It enhances the readability of the program. It is of two types -
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Single Line comment - This l:g,rpe of comment E}Egm witha aymhnl & [Pﬂund or hash]
characterand end with end of physical line.
Multiline Comment or Block Comment can be given in two ways
1. Add a # symbol in beginning of every physical line part of multi-line comments,
2. Type comment as a triple- quoted multi-line string

8 Immutable data t}']}-e Cannot change once created [am' change creates a new object),

These data types cannot be changed after they are created.
[Type | Example
| Tx=10 ]
foa :5'75_14
T ———
15!1‘ :i]'-':ame="ﬂﬂ-.':er
;|-tup]1! |- colors = [(red”,"green”, "blus") )
Mutable Data types Can change after creation {modify content without changing
identity},
;iTy'pe || Example
it | nums =[1,2, ai
1|E11:t mﬁ:l {'name" DE'EI]:I-T " 'Gender':'Male’ CARE 23} |

8 fFeawre s [pictionary |
proicies Jewal ouiue Dusienet iy vohie it '-
Moess  [Byimdexes. listiO) ___[Bykey (eg, dieChey] |
Irﬁj.lmz.t :[Square brackers 0 ﬁu:]j'hm:es{j- ]
[Key-Value [ No (only values) = )
|Example ira", ", "e] ! a1, 3 |

110 | Tuples are immutable, meaning their values cannot be changed after creation. This
makes them more secure and reliable when storing constant data.

11 | Type casting is the process of converting one data type into another manually.
Python supporis two types of casting:

1. Implicit Type Casting {done automatically)
2.  Explicit Type Casting [done by the programmer]

Examples:

_ int(3.3] produces 3 str{3.3] produces "3.3°

12 | Syntax Error - Occurs when the miles of the programming language are broken.

Detected before the program runs [during compilation].
Example -
X=9
K=«d3 # x«=13
PRINT([x] # print{x]
if a<D:
print ‘negative’
Run-time Error - Occurs while the program is running. Syntax is correct, but something
goes wrong during execution
Example - dividing by zero, accessing invalid index.
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Oubput
<class 'str'> 105 Explanation:
« yisconverted to string using str{y)
¢ Siring concatenation occurs — "10" + "5 = "1057
o Result is of type string

| ABC school wants to dmre]upammple 1-3:,'1:11::'-11 éﬁ‘ipttn_sth}'é a student’s name, roll number,

and marks in three subjects. They also want to calculate the average marks and check if the
student has passed (pass markis 33 in each subject],
Questions:
1. Identify the appropriate data types for:
= Student name
= Roll number
= Marks
2. Write a Python code to store the above data and calculate average marks.
3. Use operators to check if the student passed in all subjects.
4. What error will occur if a string is added to an integer in the marks calculation?

Show how to correct it

| Rehan wants to create an ﬂmﬁiu}ﬂﬁe salary calculator which takes basic salary and caleculates |

HRA {20%] and DA [50%), then calculates the gross salary.
Gross Salary = Basic Salary+HRA+DA
Questions:
1. Define variables to store basic salary, HRA, and DA
2. Write the code to calculate gross salary.
3. Which operator will be used if we don't want decimal values?
4. Identify and fix the error if someone mistakenly writes
HRA = basic salary® 20/100%.

. 1. Student name — str

Roll number — int or sir {depending on format)
Marks — int or float
2. name = "Alice"
roll nomber=101
markl =78
mark?2 = 65
mark3 = 80
average = (markl + mark2 + mark3] / 3
print {"Average Marks:", average)
3. if markl »= 33 and mark? >= 33 and mark3 == 33:
print["Passed”)
elze:
print("Failed™)
4. TypeError: can only concatenate sir [not "int"} to siz

1. basic_salary = 20000
hra = basic_salary * 0.20
da = basic_salary * 0.50
2. gross_salary = basic_salary + hra + da
print ("Gross Salary:”, gross_salary)
3. // floor division
4, SyntaxError: invalid syntax due to % symbol in 20/100%
hra = basic salary* 20 / 100 # or basic salary * 0.20
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COMPETANCY BASED QUESTIONS

i1 | Question:
' You are building a banking system where users can deposit and withdraw money.

a.] Declare variables for account holder name, balance, and last transaction amount.
. b.)Write code to update the balance after a deposit 0f 21500 and a withdrawal of 2300.
' 2 | Question:
' An e-commerce platform calculates discounts based on the purchase amount. If the amount

iz more than 5000, a 10%, discount applies.

Write a Python program to take an amount as input and display the final price after applying
| | the discount if applicable.
'3 | Questiom:

You are developing a health tracking app. Each user logs their name, age, weight (in kg},

height {in m] and whether they exercised today {Yes/No).

a.) Identify appropriate data types for each of these atiributes.

'b.] Write a program to calculate BMI[weight /height?] according to values entered

ANSWERS —
' 1 | Competency Focus: Declare and use variables for storing and updating data.

a)

account_holder = 'Neha'

balance = 10000

last transaction =0

b)

# Deposit

last transaction = 1500

balance += last transaction

# Withdrawal

last transzaction =-800

balance +=last transaction
. print(Updated Balance: balance)
| 2 | Competency Focus: Use arithmetic, comparizon, and logical operators appropriatelyn

amount = fleat {input ["Enter purchase amount: "})

if amount > 5000:

discount = amount * 0.10
else;
discount =0

final price = amount - discount
. print(FinalPrice:’ finalprice] |
' 3 | Competency Focus: Select and use appropriate data types.

3

- Name — ‘str’

- Age —int’

- Weight — "Hoat™

-Height—"float’

- Exercised — "bool” or str’

o)

#input weight and height

bmi = Weight /{Height*Height)

print{bmi}
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FLOW OF CONTROL

oFlow of Control: introduction, use of indentation. sequential flow, conditional and
iterative flow eConditional statements: if, if-else, if-elif-else, flowcharts

slterative Statement: for loop. range [}, while loop, flowcharts, break and continue
statements, nested loops

47 |

Introduction to Flow of Control

In a program, instructions usually run cne after another, step by step. But in real life, we often
need to make choices or do things more than once, Control structures help us do that in
programming, They let us decide whatto do next orrepeat certain steps, making our programs
smarter and more useful

Use of Indentation

Indentation shows which lines of code belong together, especially inside loops or if
statements. In Python, it's very important! If the indentation is wrong, your code might not
run, or it might de the wrong thing,

Three fundamental types of flow control in programming:

# Sequential Flow
¢ Conditional Flow
& [terative Flow

Sequential Flow:
Sequential flow is the simplest form of flow control, where statements are executed one after
another in the crder they appear. Thiz iz the default mode of execution in most programming
languages,
Example:

print[ "start”)
print("process”)

print{"End")

Conditional Flow:
Conditional flow allows the program to make decisions and execute certain blocks of code

based on specified conditions. In Python we use conditional statements like if, if-elze, and if-
elif-else,

Example: Output:

agesint{input enter vour age pls™)) . ETEET Vour FlgE]JJiEt

if age >= 18: o | You are eligible to vote.
print{"You are eligible to vote.")

kol s
print"You are not eligible to vote." )

terative Flow:
[terative structures enable the repetition of a block of code multiple times. In python we use
for and while loops. These are essential for tasks that require repstition till certain no. of

times [FOR) or until a condition is true. [WHILE]

E:-IE.TBT.I:].E!: Dutl]ut: I-:.l:ll-l' |I: = I:II
for | in range{5): i
print(“value of ="} ot
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CONDITIONAL STATEMENTS

When the execution of any statement depends on some condition then such statements
are considered as Conditional Statements. Conditional statements in Python-
e  if Statement
¢  if-else Statement
o  if-elif-else Statement

if statement:
It 15 the simplest form of conditional statement. It evaluates a condition and executes a block

of code only if the condition is true.
syntax:

Enrt . if condition:
# code to execute if condition is true

o asre s o ilaprs

L

#
fadoo

e T rEAE ] - :

Example: Output:

number=48 :
T number is even
il number%2.  0-

print{ numberis even")

if-else Statement:
The if-else statement extends the if statement by providing an alternative block of code that
executes when the condition is false.

T, if condition:
x # code to execute if condition is true
< -.:-:pum;-_;:—luu—_ E].EE:
' X ' # code to execute if condition is false

- -
Fitmonamean number-7
if numbrer9ha2==0:
priint“mumber is even™)
ol
print{"number is odd")

ELIERmSTaE in
H tnmnein

-

&l -

Outpul:  |[number is odid

if-elif-else Statement: The if-elif-else statement allows for multiple conditions to be

checked sequentially. If the first condition is false, the program checks the next condition,
and so on. If none of the conditions are true, the else block is executed.

if condition1:
# code to execute if conditionl is true

elif condition2:
£ code to execute if conditionZ is true else:
# code to execute if both condition false

ia =]

fd
LI

n
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Example: OQutput:
number=7 The number 15 divishle by 7
If numberdp==0:

print{ “The number is even”)
elif number®S5=0:

print{ The number is divishle by 5]
ol number®7==0;

print] “The number is divisble by 77)
else:

print{"again check the amber”)

ITERATIVE STATEMENT

An iterative statement is used to repeat a block of code multiple times. Iterative statements help
loop through data or perform tasks repeatedly based on conditions,

There are two main types of iterative statements in Python:

1. forloop
2. while loop
for Loop:

for loops are used when we have a block of code (4 block in Python is o group of lines of code
that are meant fo run together.) which we want to repeat a fixed number of times for each item
in a sequence (like a list, string, or range of numbers etc.)

"

— e CHECR CERHTHIN =

T ‘ for item in seq:
1 o # block of code (loop body)
|_=mmn-mm- | else: <optional>
- ,f,”. - # Thiz part runs only when loop
L - | <t TUns nnrm;a.!lj'
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Example: Output:

ea=[1234 i
for § in 2eq 2
print(i] 3
else: 4
| print{ loop completed normally'] loop completed normally
range(] function in python:

The range{ } function in Python is used to generate a sequence of numbers, which is
commonly used in for loops.

Syntax:
range(stop) # starts from 0, ends at stop -1
range(start, stop) # staris from 'start’, ends at stop - 1
range(start, stop, step) # step controls increment {or decrement)
~ Example 1: I Output:
for 11n range(5): b
T 1
print(i) 5
3
4
Example 2: . Output:
for lin range(2,60}: 3
print{i) 4
=
Example 3: Qutput: |
foriinrange(1,10.2): 1
print{i) ::
)
Example 4: Dutput:
forimrange(10,0,-2): L0
print(i) z
4
£
while Loop:

Used when you want to repeat something as long as a certain condition is True.

']’ while condition:
b brminn
# block of code (loop body)

Wil leop




Example: Output:

:Illezi] i 15 0
Wi iig: 1
while nume5; it is::
rint{ "num is " num) i i : 24
2 HER P is; 3
IS P s 2 4
Jump Statement:-

A jump statement iz used to change the normal sequential flow of a program. Instead of
executing code line-by-line in order, a jump statement “jumps” the execution to a different part
of the code — either to exit, skip, or return.

1. break
2. continue
break Statement:
Immediately exits the loop, even if the condition is stll frue /iterations are left.
Example: Cutput:
or1in range(10]: 3
|r 1==5: 1
break i
print{i) 2
#loop stops when i becomes 5
continue Statement:
Skips the rest of the current loop iteration and moves to the next one,
Example: Quiput:
for i range(5): g
if i== 1
confinue 3
F{ARY, 4
print{i]

#when i == 2, continue skips print {i) for that iteration.
Nested loop: We call a loop, nested loop when one loop is inside another loop. This is often
used for working with grids, tables, or multi-dimensional data (like matrices).

|_| ILlEdl e

for outer in range(...): —l_
: - 1 _ Faied .- o4 1 <AH ] e g
for inner in range(..}: _“‘ - i
I'I.-
LAl T EomtOnd e per—.

BEirEmenl

J_ ________ F

Fig Feyscram tor readed for ioog
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Example Output
.

for iin range (1,5): -
forj in range(1):
print["*,end="") calile s
print(} £ % % %
Lensraling patterns m
Ant{input{“enter no of row™)) :
e
or | in range{ Lj+1): -
for jin range(i): 'ﬁ” & @ _.
print @ end« * %) i Iii' ﬁ_ﬂ: fit
print() @ g
QUESTION BANK

What will be the output of the following code?
x==1(
1 =)

print{” positive”]
elam;

print{” non-posttive”)

|3} Positive  b]Non-positive  c]Negative d)Error
Which statement checks if 2 number n is divisible by 3 and 57
alifn f3andn /5: b]]fn%ﬁ-—ﬂﬂrn%s——ﬂ:
c]ifn% 3==0andn%5==0: d) ifn==3and 5:
Which loop is best when the number of iterations is unlmown?
a) for b) while c)do-while d)if
What is the output of this code?
n=4
facl 1
foriinrange(1n+1}):
fact*=i
print{fact)
a] 10 b) 24 )16 d) 5
Choose the correct flow for if-elif-else:
a) Always executes all blocks b] Executes only one block
| «c)May skip the if block d) Executes in reverse order
Which of the following will print the numbers from 10 to 17
a) for i in range(10]: print(i} b] for iin range{1, 11}: print(i}

_c] foriin range{10. 0, -1): print{i] d) for i in range{0, 10, -1): print{i]

What will be the output of this code?

1=1
while <3
print{end=""]
1=
2012 b)123  cjo123 12
Which keyword is used to exit a loop early?
3] continue b) exit ] break d]stop
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9 Choose the correct statement about Iuaps in Python:

a} Only for loops can be nested b} break can only be used in for loops
c} while and for loops can both use break and continue

d) Pyvthon does not support nested loops

18 | What will this print?

foriin r’.—mHHI:H_!l:
print{"Telln”iend - ™"
a) Hello 1, Hello 2, Hello 3 b)}Helle 0 Hello 1 Helle 2
) __t¢] Helio 0 Hello 2 Hello 4 d]Error

11 | Whatis the nutput of this nested lnnp'?
foriin range(2):

for j in range(3):
IJITjI!I[h,j.ﬂ”d.:_nu}
., 2)(00)(1.0).(2.0] b)00O0102101112 cj2times dJ3times

12 | Which of the following is a valid if condition?
alif(x==10) b)ifx=10 c)jifx<==10 d}ifx=>10
13 | What does range(5, 1, -1) generate?

a}5432 b)54321 €531 d)51

14 | What is the output of this code?
for in range{2,6):

if i==%:
breal
print{i, end- ")
a) 23 b]2345 cj234 d)235
15 | Which of the following is NOT a valid loop in Python.
a} for o) while c) do-while d) All are valid
ANSWERS
1. b] Non-positive 2.c)ifn%3==0andn%5==
3. b) whils 4.b) 24
_5: 1] Exeeuies only aie block _b.c} for iin range (10, 0, -1}: printgs)
_ 7.aj012 B. c) break

9. c] while and for loops can both use break 10. b Hello 0 Hello 1 Hello 2
and continue

11.b)000102101112 12. a) if (x == 10)
13.a]5432 14.a]23
15, c} do while

ASSERTION AND REASONING QUESTIONS
In the following questions, a statement of Assertion{A) is followed by a statement of Reason
[R]}. Make the correct choice as;
1. Both Aand Rare true and R is the correct explanation of A,
2.  Both A and R are true but R is not the correct explanation of A,
3.  Aistrue butR is false,
4.  Aisfalse but R is true.
,1. Assertion [A]: break and continue are termed as Jump statements.

Reasoning (R}: Jump statements can only be used with looping constructs but not
with conditional constructs.
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Q2. Assertion (A}: In an if-else statement, the if block is executed if conditon is TRUE
whereas else block is executed if condition is FALSE,
Reasoning [R}: In a conditional construct, else bleck is mandatory.

Q3. Assertion [A}: The continue statermnent skips the rest of the current loop iteration and
moves to the next one.

Reason (R}: The continue statement ends the entire loop immediately,

Q4. Assertion [A): An elif block can exist without an else block.

Reason (R} elif provides additional conditional checks after the initial if.

(5. Assertion [A): range(5) generates numbers from 0 to 4,

Reason [R]: The range[ § function includes the start value but excludes the end value.

ANSWERS
. [A) Both A and R are true and R is the correct explanation of A,

(
. [C} Ais true but R is false.
[C) Ais frue but R is falze.
[E) Both A and R are true but R is not the correct explanation of A
(A) Both A and R are true and R is the correct explanation of A,
SHORT ANSWER QUESTIONS
Q1. What is the difference between else and elif constructs,
Q2. Convert the following for loop code into while loop.
for x in range (1,100,2):
print(x]

Q3 .What is an infinite while loop? Give an example.

Q4. Write a for loop that prints numbers from 10 down to 1.

Q5. Write a range| | statement that generates numbers from 1 to 20 {inchuding both]

Q6. What does the break and continue statement do in a loop?

Q7. Which keyword is used to add multiple dependent conditions in a statement? Write a

small code to explain

Q8 . What will this code print?

=11
while i=<i:
privtfi]
1-=1
Q9. Find output :
for i in range[3 )
it i==1;
break
printii)

Q 10. Write a2 program to accept a word from the user and print all the characters of the

word.

Q 11.Write a2 program to find the absolute value of any number.

Q 12. Write a program to sort 3 numbers.

Q 13. Write a program to check whether the number is divisible by other number.

Q 14. Write a program for summation of series,

Q15, Write a program te calcufate the factorial of a given number.
Q14. A program is written to find factorial:

1
2
3
4
3

n==5
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fact=1

foriinrange{1, n}:
fact=fact™i

print{fact)

Identify the error and correct the code, Also state the correct output
Q17. Predict the Output
for iinrange{1, a):
ifi==3:
contine
ifi==5:
break
print{i, end="")
ANSWERS

Answer 1:

‘else’ is used along with “if’ to define the alternative path of condition mentioned in the 'if
'statement is incorrect. This means that only one statement can be evaluated using the if...elif
statement. If more than one statement if need to be evaluated than "elif used.

Answer I:
x=1
while x < 100:

print{x]

X+=2
Answer 3:A loop that never ends unless broken manually.
while True:

print["Looping forever")
Answer 4:
foriin range{10, 8, -1}:
print(1]

Answer5: range{l, 21)
Answer 6: Break immediately exits the loop, regardless of the loop condition. Continue
skips the remaining code in the current iteration and moves to the next iteration.

Answer 7: elif
fimovie ticket booking

age = intl mpit| "Enter vour age: "))

ifage < 5
print{~Ticket is FREE [Child under 5)°)
olif age < 13;
print{ “Ticket price: §5 (Chald]")
elif age < G0
print{ “Ticket price: $10 (Aduli]”)
#lie;

print{*Ticket price: §7 (Senior Citizen]")

Answer 8: Nothing will be printed because the condition i = 8 is false initially.
Answer 9: Oufput: 0
Answer 10:

5]
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Answer11i:

Answer 12:

Answer13:

Answer 14:

Answer15:

s=lnput "enter word® )
for i in s
prmt(i]

#program to find the absolute number
pum = flgat{ input{"Enter a pumber: "})
if num < 0;
abzolute_value = -num
plso;
absolute_value = num
print[” The absolute walue 152", absolute walue)

#program to sort three number
a=intfinput{"Enter first number; ") ]
b = mt{input("Enter second number; " )]
¢ = intlinput("Enter third numnber; 7))
iFa=h

ab=bn
1fh > c:

b,oc=c, b
if & > b

Aab=ba
print["Numbers in ascending order:™, a, b, ¢

Hrheck if a number is divisible by another
muml = mt{imput("Enter the irst number: ™))
div = int[input{” Enter the divisor )]
il drw—
print{" Divisor cannot be zero.™)
pfif num1 % div == 0=
print{muml , 15 divisible by ".div]
plse:
print{pum1."is nol divisible by" div)

Fsummation of series
n=mt{input{"enter a number;"))
sum=0
foriinrange(1ln+1]:

SUITH=]
print{"sum of first” n,"number 'm",:-:um]l|

ftfinding factorial of given number
n=mt{input{"enter a positive numbar:"])
factorial=1
for 1 inrange(1Lo+1):

factorial®=i
print{“factorial of" n."is:" factorial)




Answerlg:

Error: rangef1, nj excludes n
Correct code:
foriin range(1, n+1}:
Correct Output:
120
Explanation:
« Factorial requires multiplication illn
Loop must include n — hence n+1

Answer 17 ¢
124
Explanation:
» i=3 — skipped due to continue
*» i=5 - loop stops due to break
e Printed values: 1,2, 4
LONG ANSWER QUESTIONS
Q 1.Write a program that reads two numbers and an arithmetic operator and displays the
computed result

Q2 .Write a program to print the sum of natural numbers between 1 and 7,
Q 3.Write a program to print first 10 elements of the Fibonacci Series.
Q 4. Write a program to print the following pattern :

34321

34 32
243
54

3

Q5 .Write a program for calculating grade using if elif.

Answerl:

Answer 2:

3

57 |
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ANSWERS

num i = Moat{input{"Enter the first number: 7))
goperator — laput] "Enter an opecator (+, -, % /11 ")
2 = Noatfinput{"Enter the second mamber: 1]
if operator <= "+

result = numl o« numa
elil operator —— '-'y

resull = numd - o2
slif npearator == "*"

result = num 1 * noimd

elif operator =— "/
il 2 1= h
rasult = mumid J a2
(e Ty
result = "Ereor; DNvigion by zerol”
wlso:
result = "lnvalid operator!”

printl " Result!", result)

tproram to print the sum of natural numbers from 1 to 7
start=1
end=7
total=(0
for number in range( start.end+ 1 )1
total+=pnumber
print"The sum ol natural number from 1 to 7 18" total)




Answer 3:
#proram Lo print the first 10 elements ol Lhe Hbonacer series

a,h=0,1
print{"First 10 Fibonacci numbers:”)
forin range(10):

print{a, end="")

ab-bath

Answer-4:

it Toavaowph Teovrey 5 alonssdin Tae 1
foor v iy revrapsie S 0h, =1 Je
forjimrange{S5, 5 =1, =1):
print(). end =" "]
i)

ANSWET 5:

#lirading Systen
marks = float{ input{” Enter your marks [0-100}): "))
if marks < (0 or marks > 10{:
print{ "Invalid marks. Please enter a value between { and 100.")
ehif markes ==90;
print{"Grade: A”)
ehif marks >= 80;
print{ "Grade: B")
elif marks »=70;
print| " Grade: C7|
ehil marks >= 60;
print|"Grade: D)
plae
print{"Grade: F")

EE bt Rt Bt e et E e e

PYTHON STRING

Introduction:
A string in Python is 2 sequence of characters enclosed in either single quotes " ', double guotes
"7, or triple quotes ™ ™ /777 ™ [for multi-line strings].

name — “Ananya*

meassage — "Hello, woarxldl®

Eraramraph =— """ Tiaims A6

a mulei-Y1nrhne screing. ™™™
Immutability:

Python strings are immutable data type, meaning once a string is created, its size and elements
cannot be changed.

e iword = "hello™
el [O)] = "H™
Tracaebhaok (moEt reoant o=i)l lLaat) o
File *<pyshoalli2>", lino 1, in: <modolo>

wordf{O] — "EH"
TypeError: "=tr' objeci does nol support lLtem assig
nmeant
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Indexing:

Indexing in strings refers to accessing individual characters of a string using their position
[index).

1. Positive Indexing or Forward Indexing:

Indexing starts at 0 for the first character.

text = "hello™ h
print(text[0]]
print{texi[1]] c

2. Negative Indexing or Backward Indexing:
Indexing can also go from the end. using negative numbers. Negative Indexing starts at -1 for
the last character.

Caxwl = " haalla”™ tl

L prantl text]-5] ) [7

| print[toxt]=1]] it
String Operations in On:

Concatenation, Repetition, Membership Testing and Slicing
These operations are essential for manipulating and working with strings effectively in
programming,
Concatenation: Concatenation is the operation of jcining two or more strings together. In
Python, this can be achieved using the + operator.
The + operator in Python is overloaded to perform different tasks based on the data types
1. Numeric values: It performs addition (e.z., 5 + 5.2 results in 10.2)
2. Strings: It performs concatenation (e.g.. "Hello " + "World" results in "Hello World™)
3. Collections: It can also merge other sequences, such as lists and tuples
4. TypeError: This error occurs specifically when someone try to add two incompatible types
[e.g.. 5 + "apple”} or use it with types that do not support addition {like dictionaries)

a>>atringl = “"computer"

Pr>>atringsd = "sciance"

=>>mystring = stringl + " " + stringZ2
=>>mystring

|*computer science'’

;'“}h1hm]“1:

2> umi= "ahc

P> numl fnume

ITraceback (mo=t recenkt call l1ss=tj):

Fila "=zpyshelldz>", lina ], ln =podiole
niamd Enuems
ITYpEError: unsupparted operansd typels) for b "int’
tand 'sts!

e ek ke il W Ll

ST PR LIS "Taleas™

S 2 e TOETRCL et
"1Z2mabe"

Repetition: Repetition allows to create a new string by repeating an existing string a specified
number of times, This is done using the * operator.

The * operator in Python is a versatile overloaded operator. It performs multiplication for
numbers, replication for strings and collections (like lists /tuples), and raises a TypeError if we
try to use it between incompatible types.

1. Numeric values: Performs mathematical multiplication {10 * 2 results in 20).

2. Strings: Performs replication frepetition {"Hello” * 2 results in "HelloHello ").

3. Collections (Lists/Tuples): Replicates the sequence ([1, 2] * 2 resultsin [1, 2, 1, 2]).
4, TypeError: This error occurs specifically when we try to multiply incompatible types
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(e.g., rying to multiply a string by a list: "Helle” * [1, 2]}
1‘-'.'3':=~| string = "Hel lo®

>>>numl="10" ]
> sults= w4
=>»>rasultl=atring+3 Re ltz=numl

'='=:=~|rc--u.|l:t-l. > ]?.EHL].I.'['.E .
|'"HelloHelloHello" 10101010

Membership: Membership operator checks whether a substring exists within a string. This
can be done using the in and not in keywords.

>>>text = "learring Pvthon is Fun” >>>text = "learnikg Python is fun®
>»»"Pythor® ia text pa>"fun™ notT —n text
True False

Slicing: In Python, slicing enables to extract a subset of a string by defining the start index,
end index, and a step value,
The syntax for slicing is,
String[start index: stop index: step value]
Start Index (where to begin}-

» The index of the first character you want to include

= Default: If left blank, it defaults to 0 {the beginning of the string)
Stop Index (Where to end}-

* The index up to which character you want to include

= Defanlt: If left blank, it defaults to end of the siring,

= Rule: The character at the stop index is not inclunded in the result,
Step Value (How to Move/ Jump)-

» Determines the inferval between characters.

» Default: If left blank, it defaults to 1 {takes every character}.

= A step of 2 takes every second character: a step of 3 takes every third, ete.
Example: text= "hello world”

Sample Code B Description Output
substr ingl = text{@:5] | extracts character from index Oto 4 hello
print(substripgi) | -
substring?z = text[6: 11] extracts character from index 6to 10 | world

_print(substring2) |
zsubstring3d = text[:5] extracts character from beginning hello
print(substring3)  [index 0] to index 4 .
substringd = text[7:] extracts character from index 7 toend | orld
print{substringd) of the string
substrings = text::2] extracts every other character from nlowrd
prin n1_:{5ut:|5t rings) | the siring text |
Substrings = t-E}rI:[ 5 1] starts at the Sth character from the end,  worl
print(substrings} | up to but notincluding last character | ]
Substring? = text[::-1] | Gives sh'mgm reverse order dlrow olleh |
_print{substring7) |
Substringd = text[5:5] Mo error but also no answer
print({Substrings) L | S | ,
substringd = texti::@] ValueError: slice step cannot be zero | ValueError
_print(Substringd)
SubStringl® = text[1:6][1:3] | First slices text at 1 to 5 and then 1]
Print{Substringl®) | slices the resultant string from 1to 2 |

=
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TRAVERSING A STRING USING LOOPS:

For Loop:
E="haat" Aa="bhest" While
for i in range{len{a)): for i in a: Loop:
| print{alil]) print (i)
Both Loops gives the same output:
Tl AT b
R
e builes §lesiafsa e o
|11-rr'_llil1.r-l'11:l :
Built-in functions — Instring:
Function  Description ' Example
len[] | Returns the length of the guren sl:rmu | === str1 = 'Hello World!
>>= len(stri)
| —— _ |12
capitalize{ ) REtLIl'TlE the string with first letter of | === strl = helloc WORLD!"
| the string in uppercase and rest in | =>> strl.capitalize{]
el | lowercase 'Hello world!’
title[ ) | Returns the string with first letter {:f =>= strl = hello WORLD!
every word in the string in uppercase | === stri.title()
1 | and rest in lowercase . Hello World"’
lower({ ) | Returns the string with all uppen:ase | ==> str1 = hello WORLD!
letters converted to lowercase >»> strllower()
I L s e L 'helloworld”
upper{ ) Returns the string with all lowercase | »>> strl = helle WORLD!

letters converted to uppercase

| 'HELLO WORLD!'

>>> strlupper()

count{str, start Returns number of times subsitring

end)

occurs in the given siring. If we do not |
give start index and end index then |
searching starts from index 0 and ends |
at length of the string.

2= strl = ‘Helle World!
Hello Hello'

>>> strl.count( Hello',12,25])
2

=== girl.count( Hello')

3

find(str.start,
- end)

It gives you the index [pnsitinﬁ] of the |

first time the substring appears. Ifwe |
do not give start index and end index |
then it starts from the beginning |
(index 0) and searches till the end of |

| the string.If the substring is not found, |

it returns -1,

=>> gtrl = 'Helle World!
Hello Hello’

>>> sirl.find{ Helle',10,20)
13

>>> sirl.find([ Hello',15,25)
19

>>> girl.find{ Hella")

0

>==girlfind('Hee')

-1

index{str, start, Same as find[] but raises an exception |

x> strl = 'Hello World!

end) if the subsiring is not present in the | Hello Hello’
given string. | === strlindex(’Hello")
0
>>> strlindex{ Hee')
ValueError: subsiring not
found
- endswith(] returns True if the given string ends | =>> 5trl = 'Hello World?

| S
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| with the supplied substring otherwise |

=>> sfrl.endswith{"World!"} |
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True

>>> strl.endswith('l7)
True

>>»> strl.endswith(1de")
L - |False
startswith( ) | returns True if the given string starts | >>> strl = 'Hello World”
with the supplied substring otherwise | =>> strilstartswith(’ Hello' ]
. | returns False, | True
isalnum( ) Returns True if characters of the given | === str1 = 'HelloWorld’
string are either alphabets or numeric. | =>> striisalnumf)
If white-space or special symbols are | True
part of the given string or the string is | >>>strl = 'HelloWorld2'
empty it returns False. | === striisalnum()
True
>>> s5irl = 'HelloWaorld!!'
>>> girlisalnum)
False
isalpha( ] It returns True if the siring contains | =>>str1="12345"
only alphabets, otherwise falze, ==»strlisalphal]
False
»=>=str ="abe”
==>str2.isalphal)
i . — True
isdigit{ ) | It returns True if the siring confains | >>>stri="12345"
only digits, otherwise false, =>>5trl isdigit{]
True =>>str2 ="1234a5%"
=>=zstra.asdigit()
islower( ) Returns True if the string is non- | | ==> str1 = hello world!’
empty and has all lowercase letfers, or | === strl.islower()
has at least one character aslowercase | True
alphabet and rest are non-alphabet | === strl = hello 1234’
characters >>> stril.islower(]
True
>>>5irl = hello 77
>>»> sirlislower()
True
FErstrl ="1234'
== strlislower()
False
>>> gtrl = 'Hello World!'
>»> strlislower()
isupper( ) Returns True if the siring is non- | =>>strl = HELLO WORLDY

3
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empty and has all uppercase letters, or |
one character as |

uppercase alphabet and rest are non- | >>» strl = 'HELLO 1234

has at least

alphabet characters

>>> strlisupper(]
True

=== sirlisupper(]
True

>>»> sirl = 'HELLO 77
=>=> striisupper()

 True




[>>>str1="1234"
>>> strlisupper(]

False

>>> strl = 'Hello World!'

==> strilisupper(]

isspace( ) |Returns True if the string is non- | >>>strl="\n\t\r

empty and all characters are white | >>> stri.isspace(]
spaces (blank, tab, ' True
newline, carriage return) >»>sirl = Hello \n'

>>> sirlisspace(]

E— | _ False o
Istrip( ) Returns the string after removing the | === str1 =" Hello World!'

spaces only on the left of the string >>=> strllstrip(])
. Hel_lg_‘-fl_}r]d"

rstrip( ) Returns the string after removing the | === strl =" Hello World!’

spaces only on the right of the string | >>> strlrstrip()

i = 12 o 2 T = T = Hﬂllﬂ'w.}ﬂd r.

strip( ) Returns the string after remeving the = >=>strl="'Hello World!'

spaces both on the left and the right of | >>= stri.strip(]

A | the string o ‘Hello World!’ -
rﬁplsu::e [uldsfr Replaces all occurrences of old strmg === strl = 'Hello World!"
newsir) with the new string. z»>> sirlreplace( o™

'Hell* W*rld!'

>>> girl = 'Hello World!'
P

stri.replace{ World','Countr
y)

'Hello Country!”

>»» strl = 'Hello World!
Hello’

I

strireplace( Hello', Bye')

J— | R | 'ByeWorld!Bye'

join( ) The stringjoin() method returns|=>>stri= ['HE]lCIWEI‘ld g

| a string by joining all the elements of | === str2 =

an iterable (list, string, tuple), | === strl.juini[strl]
. | separated by the given separator, | 'H-e-lH-0-W-o-r-1-d-!'
partition[ } Partitions of the given string at the | >>> strl = 'India is a Great
first’ cccurrence of the substring | Country
refurns the siring partitioned into | >>> strl.partition{'is’)
three parts, (India ', ‘is, ' a Great
1, Subsiring before the separator Country’)
2. Separator === sirl.partition( are’)
3. Substring after the separator ('India is a Great Country’,’
If the separator is not found in the | )’}
string. it returns the whole string itself |
. | and two empty strings - -
- split() Returns a list of words delimited b} ==> 5trl = 'India iz a Great
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the specified substring, If no delimiter | Country’
is given then words are separated by | === strl.split()

| space. | ['India’,'is’,'a’,"Great’,




K

=»> strl = 'India 15 a Great

Country’
>»> strisplit{’a’)
['Indi’, "is ", ' Gre', 't Country']
QUESTION BANK
MULTIPLE CHOICE QUESTIONS

Q1. Which of the following is String literal?
[A) "ABC"  [B}"123" (C)Both of the above [D]}None of the above
Q2. What will be the result of the following command:-
»>=>"i love python".capitalize()}
(4} TLove Python' (B} 'Ilove python' (C)'ILOVE PYTHON (D) None of the above
Q3. What will be the output of the following command:
=>>string="A quick fox jump over a lazy fox”
»=>string.find[ fox",9,34)
[A) 29 (B) 28 (C)8 (D) 7
(4. Raman is using string.isspace(] in his command, Help him to choose the correct option,
>=>»string=" Gagan Pandey”
===stringisspace( )
[A) returns True (B} returns False  [C) Error (D] None of the above
Q5. Find the length of the following string using lenf } :
>==str="World in Shock.”
[A] 14 (B] 15 (C) 16 (D) 17
Q6. What will be the output of the following Code:
>>>" India is my Country. I love my Country India”.replace(" Country”,"India")
(A] India is my Country. I love my Country India”.
(B) Country is my Country. I love my Country Country
(€)' India is my India. I love my India India’
(D} ERROR
Q7. Write the correct code for the following output:-
Qutput: "WE0SRILED'

[A] ===str="8" [B) z==str="%"
>>=> join{ WORLD",'S") >>>sir.join{ WORLD")
[C)z=>"§" =str (D) »=>str="8"
=>> join("WORLD",'$") >>> join[ WORLD"}.str

(8. The data type of xin the below code is:
tet = "I could eat bananas all day”
x = txt.partition{ "bananas”)
[A) string  [B] List [C) Tuple (D) Dictionary
Q9 .The number of element return from the partition function is :
>»>"] love to study python”.partition{ "study"}

(A11 (B] 3 (C)4 (D] 5
Q10. Which of following methods can be used to check if a string ends with a suffix.
[A) end[] (B) endswith() [C) finish() (D) startswith()
() 11.Which operator is used for string concatenation in Python?
(A]* (B)+ (C) & (D) %
Q 12, What will be the result of : "abc123"isalnum()
[A) True [B) False [C] Error (D) None
Q 13. What does the following return?
sirl = "hello”
str2 ="HELLO"
strl ==strl
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[A) True (B) Falze [C) Error (D] None
Q14. What is the output of the following?
5 = "hello world"
print{s.title(])
(A} Hello Weorld (B} Helloworld  [C) HELLO WORLD (D) hello World
Q15. What is the output of:

print{"apple banana.grape” split{","})

[A) [appie banana grape’] (B] [‘apple’. 'banana’, 'srape’]
(C) (apple’, "banana’, ‘grape’) (D) Error
_ ) ANSWERS =~ ~
1 2 3 4 5 6 | 7 8
C B A | B B | B C
9 | 10 11 12 13 14 | 15

BE | B B A B | A [ B |

ASSERTION AND REASONING QUESTIONS

In the following questions, a statement of Assertion{A) is followed by a statement of Reason
[R}. Make the correct choice as:

A. Both A and R are true, and R is the correct explanation of A

B. Both A and R are true, but R is not the correct explanation of A.

C. Ais true but R is false. D. Ais false but Ris true.

Question 1

Assertion [A): Strings in Python are stored as sequences of Unicode characters,
Reason [R): The ord(] function can be used to get the ASCII value of a character.
Question 2 :

Aszertion (A): The expression "python"[0] ="j" will raise an error.

Reason [R): Strings in Python are immutable,

Question 3 :

Assertion{A): """A Sample Python String™" is 3 valid Python String.
Reason(R): Triple Quotation marks are not valid in Python.

Question 4 :

Assertion {A): The len(} lunction can be used on strings.

Reason [R): It returns the number of characters present in the string.
Question 5:

Assertion [A): The string "abc” is not equal to "ABEC” in Python

Reason (R): Python string comparisons are case-insensitive.

| " . - T s "

1 2 : 3 . 4 5 ‘

E !!L - = C a 1 -\.-A a E -
SHORT ANSWER QUESTIONS

Q1. What is a string in Python? How can you create a string in Python? Give examples.
(2. Differentiate between immutable and mutable cbjects with reference to strings.
Q3. Write a Python statement to convert a string to uppercase.
Q4. What is the difference between isalpha() and isdigit{)?
Q5. Write a Python statement to count how many times a letter appearsin a string.
Q&. What is difference between find( } and index( } string methods. Give an example to
illustrate difference.
Q7. What is the output of "Hello"[1:4]?
Q8. Suggest appropriate functions for the following tasks -

(2] To check whether the string contains digits.

(b) To find the cccurrence of a string within another string.
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(c) To convert the first letier of a string to uppercase.
{d]) To convert all the letters of 2 string to uppercase.
(e] To check whether all the letters of the string are in capital letters.
{f] To remove all the white spaces from the beginning of a string.
Q9. Find and write the output of the following python code:

= "abcdef”
k="
while i in x:

print{i,end ="")
Q10 . Write the output of following code:
first= "Programming Languace Learning work”
print{first.partition{"Language"]}
ANSWERS
Ans 1: A string is 2 sequence of characters enclosed within single, double, or triple guotes.
Example:
=1 ="Hello’
52 ="World"
=3 = "'Triple quotes are also valid™
Ans 2: Strings are immutable, meaning they cannot be changed after creation.
Example: s="Hello"
5[0] = "h" # This will cause an error

Ans 3: 5= "hello”
print{supper{)] # Output: HELLO
Ans 4: isalpha(] is for alphabet-only strings, and isdigit{] is for digit-only string

Ans 3: s5="banana”
print{s.count{"a")] # Output: 3

Ans 6: The find(} method returns the index of the first cccurrence of the substring, If the

subsiring is not found, it returns -1.

The index{)} method also returns the index of the first occurrence of the substring. However, if

the substring is not found. it raises a ValueError.

Example:

itext = "hello world”

print[texefiindMwordd™]) § Cuiput: 6
(print{text.find{"Python"]) # Dutpus: -1

Epl'llll[EL'HI:.|.|:|-:1-=.'“:~:["h-i“.'||1:l'}_'| i Qutput: O
(print{ textindax["Pyrthon"]) # Raises ValuaError: substring not found

Ans 7 : Output: "ell’ {substring from index 1 to 3)

Ans 8: (a] isalnum(]) (b] find() (c} capitalize{] [d) upper() (&) isupper(] (i) Istrip{)
Ans 9 : Ans: aazaaa - OR infinite loop

Ans 10: ("Programming ', 'Language’, ' Learning work')

LONG ANSWER QUESTIONS

Q 1. Write a program to input a string and caleulate the length of each word present in string
and print length along with the word.
Q 2. Write a program to input a string and print the total number of uppercase and lowercase
letters in'a given string.
Q 3. Write a program to accept a word from the user and display in the following pattern.

If the word is "river” then it should display as shown below !

3
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Q 4. Find the output of the following code :
5 = "welcomeZcs”™
n = len{(s)
m B LI |
faor i in range(®, mn):
iF¥f (£[1] »= "a" and =2[1] <= "m"'):

m = m + S[1] .upperd)

eldif (s[d] >= "'n" and s[1] <= "=z2"):
m = m +s5[1-1]

elif (=[1].4isupper({}):
m = m + =2[4i].lower{)

i ] o= g
m = m +="&"

prilnT{m))

Q) 5. Write a program to accept a string that counts how many digits, alphabets, spaces, and
special characters are present

ANSWERS
Answer 1:
sentence = input{“"Enter a sentence: ")
words = sentence.split(}
print{“\nlLength of sach word:"})
for i in words:
print{"words”,i, "length”,len(i))
Answer 2:
text = input{"Enter a string: )
u_count = @
1 count = @
for ¢ in text:
if c.isupper():
u_count 4= 1
elif c.islower():
1_count 4= 1
print{"\aTatal uppercgse letters:”, U_count}
print{ "Total lowercase letters:”, 1 count}
Answer 3:
strl=input{"enter any string”)
str2=""
for i in strl:
str2sstr2+i
print{str2)|

Answerd4: sELCcME&Ce
Answer 5:

3
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text = input{“Enter a string: ")
alphabet_count = @
digit_count = @
space_count = @
special_count = @
for 1 in range{len{text}):
c = text[i]
if c.i=s=alpha():
alphabet count += 1
elif c.dadiglt():
digit_count += 1
elif c.isspace():
Space count += 1
elae:
specinl_ count += 1
print{ "Total alphobets;"”, alphabet_count)
print({“"Total digits:”, digit_count)
print{"Total spoces:"”, space_count)
print(“Total special chaorocters:”, special_count)

CASE-BASED / COMPETENCY-BASED QUESTIONS

Q.1 Mr. Tarun is writing a text sanitisation routine for an application. He uses a loop to traverse
a string and change character cases dynamically based on conditions. Review the following
Python code snippet carefully
msg = "Pyt#ond. 10"
new msg=""
for iin range({len{msg]):
if msgfi].isupper(]:
new_msg += msglil.lower(]
elif msg[i].islower(]:
new_msg += msglil.upper()
elif msg(i].isdigit{}:
new_msg +="%"
else:
new_msg += msg[i]
print{new_msg)

What will be the final output displayed on the console?
[A) pYTE#ON®*  ([B) pYT&ON™ [C) pYT#on™.* (D) PYT&#on™**

Q.2 Master Shourys is Computer Science student wants to hide sensitive parts of a registration string.
Enowing that strings are immutabie data types in Python, he decide to construct a2 new string using shcing
techniques. Analyse the code below:

reg id = "CBSE-2026-X"

part 1 =reg id[:-1]

part 2 =part 1[2:6]

print{part_2]

What will be the exact output of this slice execution?

(4) 5202 (B) -620 (C) 2025 (D) 620-
Answer-1

Answer-2




PYTHON LIST

e Written in Square [ | brackets, a list is a collection of comma-separated values.

& Lists are used to store multiple items in a single varizable.

e When we say that lists are ordered, it means that the items have a defined corder, and that
order will not change,

® The list is mutable, meaning Lizts can be modified after creafion, we can change, add, and
remove items in a list after it has been created.

o FElements in a hist are indexed with integers starting from 0. Since lists are indexed, lists can have
duplicate values, items with the same value.

s Heterogeneous - Lizts can contam elements of different data types. For example, 2 list can contain
mtegers, stnings, floats, and even other hists.

s Buili-in Methods - Python listz come wath built-m metheds for vanous operations like
soTting, Teversing, searching. efc. making them versatile for 4 wide ranse of tazks.

s Iterable - Liztz can be uzed in rterations using loops (e g, for loop)

e Shlicing - Listz zupport shicing operations. allowing vou to extract sublists by specifying a
range of indices.

List Creation and Initialization: Giving Initial value to list

i dwd Trodool oot ioim

# Empetyy L1t ey I
Ifiati = ITistedd
prameEf{trpsd Li=td ]

Bty LLsdt o 2
1ttt = [
pramnt{tyEps{ listcd ]l

& Craation of Ldst wileh Frorr i e MG L = e L e &

p B i e BREE TR - LD - B R i Ll |

primef""liati-", laeEd}

liesz = [1@,20,38,52, 53]

Erint{"listE ", LAd=TE}

1tttz = ["Oelkhd", "Mumbal;"Channadl™  "Kolkata™J

griameEf " limtla: " limkt>S)

& Cregrian ofF LisTt wrEEM FroE el P e FIaiLi = e LAl Fro s
lictasf"Aman' ;18 959 . S5 4343 . "art]

EradmneEf "limesst damtad )

o CTraagtian ofF MNestedad LLsT
lAlctTH=fldE 26, S&6, (45, S5&] 89, Fa]

primE{*"liastsi: " 1imts]

# gLl = LA ST Cerfet Mgy CAvpld T 5 r iR LS el ™

lictrtdsgval{iInput{"BNntar List SlamantT 4din bo= Dreaclkkasito ™10
prim;ef " lista: ¥, lamtin])

celass "1ist*s
celasE "L1INE"T2

listi: [*A', "B", "C", "O']
aimER [Am, 3@, A&, &6, S6]
iint3: ["Delhi®, "sumbel*, "Chennei’, “Ealiata’]

iise4: ["Aman', 1B, 95.5, 11, ‘A*]
lists: [18, 20, 30, [40, Se], 20, 7o)
Entar List alemant in bowm brackaet: 18,38 38,48,50]
lisc6: [30, 20, 38, 48, 50]
INDEXING: Each character of a List can be acressed by two types of indexing,
» Forward indexing: First element of a List has an index 0 and next has 1 and so on.
= Backward indexing: Last element of the List is having an index of -1 and second last

has -2 and so0 on.

my 1ist = [18, 28, 38, 48, 58]
printi{my list[8])
printimy_ l1ist[-1])

&
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OUTPUT:

BACKWARD [NEGATIVE) INDEXING

LIST ARE MUTABLE: value of a list can be changed by either
1. Using indexing: updating single index valie
2. Using Slicing: updating multiple values

& fixdnag Frdesing
11.5.‘..1.'-'[13, 2e, 3o, 42, 5B, 6&]

OUTPUT: LLstl] 3 ]~H0)

print(Jdi=%t1)

& Using Slicing
list1=[1@, 28, 38, 48, 58, 60)
list1]2:5]=[58, 9, 108]

OUTPUT: print{listl)

(18, 28, 88, 98, 108, 6a]

LIST OPERATION: Concatenation, Repetition. Membership and Slicing

# Concatenation # Repetition # Membership # Slicing
{!"::'J[i:' g ::% et Poy’, 20) list1=[18, 28, 38] |11=[18, 2, 3, %, 3, €]
15- = (] (] E I = K i
arint(1ist1+1i5t2) print({1st*2) print{10 in listl) |print{11]1:5:2})
(1@, 20, 3@, &, 58, ea] ([ Fop'. 28, "Pop’, 28] | True [, 48]
4 X ™ i ™ -~ ™
[ntar:
stop]
JobnE Liat R Li Crheoks i an
L Mipia tmes Sacetiy | | Smsberes

Coneatenation Regeetition Mermbearehip Blioing
A L g b oy
"\/—J g S e Y o

SLICING IN LIST

Note: Slicing never gives IndexError

Syntax: list object name{start : stop : intervaf]

Here start, stop and interval all have default values.

Default value of start is 0, stop is n+1 {if interval is +ive) and -1 [if interval is -ive]
Default value intervalis 1

In slicing, start is included and stop is excluded.

If interval is +ive then slicing is performed from left to right. For ex:

FO|FPa:
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lst=[4,7,5,2,10]
1s£[1:5:2]

(7, 2]
@ [fthe interval is negative then slicing is performed from right to left. For ex:

lste[4,7,5,2,18]
print(lat[5:9:-2])
primt{lst]-21:-4:-1])

OUTPUT:

OUTPUT: (18, ]

[18, 2, 5]

LIST TRAVERSAL
Traversing a list means to visit every element of the list one by one. One of the most
common methods to traverse a Python list is by using while loop and for loop
# Using while loop: A while loop can also be used for list traversal, requiring manual
index management.

my_llst = [la&, 28, 3@, 48, 58]

1 = @ 1B

while 1 < len(my_ list): _155

print{my_list[i]) 2

Pa=d 5B
OUTPUT:

e Using afor loop: Aforloop iterates through each element of a list directly, executing 2
block of code for every element.

ia

my_list = [18, 2@, 39, 48, 58] ; 28
for element in my_list: OUTEUT: ig
print{element) 58

® Using for loop with range(}): Combining a for loop with the range() function allows
iterating through the list using indices.

lst=[4,7.5,2,18]
for 1 in range(len{lst)):
print{lst[i])

ol BT B

OUTPUT: &

Built In Function: len(], list{), append(), extend(}, insert(). pop(). count{), index(],
remove( ).reverse(), sort(), sorted(}, min(), max{}, sum(};

List Insertion: Adding element in list

1. append [): Adding element at the last index number of list
2. extend (): Adding multiple elements at the end of list
3. insert (}: Adding element at the specified position
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# List Insertion

# Adding new element in the Loxt - Single wnit
licstl = [18,28,38, 48, 58]
listli.append{&d)

prifntflistl}

listl.appendl{[7&, 887 #oreotes pested List
print{listl})

# Adding new elementd in the Lost - muLtipL} wnit
listl.extend({[9a,1i6a]

print{listi)

w adding a new element on o speciffic Fndex

listl.inaert{qa,45) _

print{list1)

OUTPUT:

[1@, 2@, 38, 48, S8, &8]

[1&a, 28, 38, 48, 5@, e8, [7a, B8]l

[18, 28, 3@, 48, 5@, &8, [76, Be], 929a, 10a]
[18, 2@, 308, 4@, 45, 5@, s, [7e, B2a], 9e, 10@]

List Deletion: removing element from list

72|

1. remove (): deleting element by value

2. pop [): Removes and refurns last element from the end or from specified index
3. del: delete one or more than one element either using indexing or using slicing

® remove any element by valug; remove ()

# remove Furnrction

listl=[182, 26, 36, 48, S4A, 4Gaj
1Liatld.remove (20 %

print{listl)

[1€3, 2, A8, S, GO

e removing last element: pop ()

# removing Last element using pap function
listl={1e2, 288, 3a, 48, 58, &8]
a=listl.pop()

print(listl)

print("Item deleted”,a)

[18, 28, 35, 48, 58]

® TEMOVINE  Item deleted &8 element from a
specific index:
pop(index)

# removing element by index using pop function
listl=[18, 2@, 38, 48, 58, 6]

as1lstl.pop(d)

print{listl)

print{"[tén deleted”, a)

(1@, 2@, 19, 44, &R}
Tten dele=ted 50
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s remoyingone or multiple values by index: del

F wsimg del command

list1=[18, 20, 30, 43, 53, 60]
del 1ist1[2]

# remove clement ot indend{38)
print{listl)

del listi[1:4]
# removes all elements from indexl to 4(28,48,58)

print{1ist1)|
[18, 20, 48, 58, @]
(18, &&]
OTHER FUNCTION
Global functions: Since List is a sequence the following built-in flunctions can also be used on
list.
Examples: len[ ], sorted( ]. rmn[] max( }, sum{ ]
_ Function | Description |  Syntax | Example  Output
fen() | S z}‘]f;“mh” of | Jenqist) len([10,20,30]) | 3
Returns a new sorted sorted(list,

sorted ) list from the elements sorted{[3, 1, 4]] | [1.3. 4]

::lfthe given list. reverse=False)

. ‘Returns the smallest g | . ‘
min{ ] by i B B min{list) min([5, 2, 9]) 2
1 Re.tums 1:1":3 13 ESt z ' i
max( e gt.rg max(list) max{[5, 2, 9]) 9
Returns the sum of all )
sum{ ] items in the list. sumlist) sum([1, 2, 3]) &

DATA TYPE SPECIFIC FUNCTIONS: also lmown as methods, are associated with parl:n::ulslr
data types. They are called using the dot notation on an object of that data type
[e.c..object.function(]]. These functions perform cperations specific to the data type they

belong to.
Some list specific functions : count{ }, index{ },reverse( ), sort{ ),
_ Function | Description Syntax ~ Example | Output
Returns the number of |
pecurrences of a ! a=[1.2,2,3
couni{ ) specified element in shotunigelcment) a.c[-nunl:{z]- ] .
the list.
Returns the index of a=['a", b, 'c]
index() | thefirst cccurrence of | listindex{element) a_ir:der:-:[’lrcl'] 1
a specified element. '
' | a=[1,2.3]
 reverse[ ) Sﬁ:ﬁﬂiﬂﬂ iﬂlﬂnt‘; list.reverse() areverse( ) [3:2, 1]
| e print(a)
Sorts the list in
| sort(] ascending order by list.zort{ 2; [3.1.2] [1,2 3]
! default; can be reverse=False) . U o
customized, prnt{a)




SUGGESTED PROGRAMS

Program-1 : Write a program in Python to take a list from user and find the maximum and
minimum number from the given list

OUTPUT:
L=[]

="y
while c=="y" or c=="Y":
a=int(inpuet{“"Entar an integer number to eppend in the list: "))
L.append{a)
c=input{"Do you want to add more elements in the list (¥/N}: ")
print{”List is: \n", L)
print{"Minimun(Smallast) number of the list = " min{L})
print{ "Maximun(Largest) number of the list = *,max(L))
mean=sum(L}/len{L)
print{“Mean of the numeric values of the list = " ,mean)

Enter an integer number to sppend in the list: 1@
Mo you want to add more elements in the 1ist (Y/N): Y
Enter an integer number to append in the list: 28
Do you want to add more slements in the list (Y/N): ¥
Enter an integer number to append iIn the list: 3@

Do you want to add more elements in the list (Y/N): M
List 1s:

(18, 28, 3]
Minimum(Smallest) number of the list = 1B
Maximun(Largest] number of the list = 38

Mean of the numeric values of the list 8@

Program-2 : Write a program in Python to find the index of the given number from a List using
linear search.

L= [18, 28, 3&, 48, 58]
print{"List iz : ",L)
[
while ce=s'Y" ofr cem'y':
neint{input{"Enter the number to be search in the 1ist: "))
founds=False
for i in L:
1Ff dimuify
print("Element found at index: ",L.incdex(1)}
FoundwTrue
if founde=False:
print{“Number is not found in the list")
c=ipput{“Do you want to search mere item [¥/N): ")

OUTPUT: List is ¢ [18, 38, 3@, 40, 58]
Enter the number to be zearch in the list: 48
Element found at index 3
Do you want to search more item (Y/N): vy
Enter the number to be search In the list: B8
Number 1% not found in the list
Do you want to search mare item (Y/N}: n

74| Fa

L
f




Pogram-3 : Write a program in Python to count the frequency of all elements of a list.

L= [18, 28, 3@, 28, 48, 3@, 28, 58]
print("List is: ", L)

for 1 in L:
Freg=L.count{i)
print{i,”: " ,Freq)

OUTPUT: List Ls: ‘[18, 208, 39, 20, 48, 38, 3, 50]
16 : 1
20
19 |
0
a8
0
0
5@

= kg P L e e

Program - 4: Write a Python program that
accepts a list of numbers from the user. The program should count the occurrence (frequency)
of each number in the list and store the result in a dictionary, where:

+ Key— number

+ Value - number of cccurrences
Finally, display the dictionary.

freq = {}
1st = eval(input({'Enter List : '})
for num in lst:
if num in freq:
freg[num] += 1
else:
fregq[num] = 1
print(freg)

OUTPUT :

Enter List : [1,1,2,2,5,8,5,8,5,2,5,8,6]
{1: 2, 21 3, 5: 4, Bt 3, 6: 1}

Program-5: Write 3 program to read a list of elements. Modify this list so that it does not

contain any duplicate elements, ie., all elements occurring multiple times in the list should
appear only once.

Ist = input("Enter elements separated by space: ").split()
unique_list= ||
for item in lst:
if item mot in unigue_list:
unique_list.append(ilem)
print{"List after removing duplicates:", unique_list)

OUTPUT :

Enter clements separated by space: 52852582 5H25 4
List alter removing duplicates: ['5°,'2°, '8']
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QUESTION BANK

MULTIPLE CHOICE QUESTIONS

Which of the following list methods is used to delete element from the list?
‘ajdel{] b) delete[ ) cjpop{ ]  d]All of these
Suppose listl is [1, 3, 2], What is list1 * 27
~a)f2,6.4]. b}1,32L3]. ¢[1.321,32] d}[1.3,2,3,2,1]
Given the list L=[-1.4.6,-5] swrite the output of print(L[-1:-3])
_aj[45-5] bi[ c}[6,-5] d)error

Ins list slicing, the start and stop can be given beyond limits. If it is then

a. raise exception Index Error b. raise exception Value Error

c. return elements falling between specified start and stop values

d. return the entire list

Which of the following statement is true for extend( ] method?

a. adds element at last b. adds multiple elements at last
c. adds element at specified index d. adds elements at random index
The statement del 1[1:3] does which of the fﬂlinmng task?

a. deletes elements 2 to 4 elements from the list

b. deletes 2nd and 3rd element from the list

c. defetes 1st and 3rd element from the list
_d. deletes 1st, 2nd and 3rd element from the list

The data type list is an ordered sequence which is and made up of
one or more elements,
a. Mutable  b. Immutable c. Both 2] and b d. None of the above

We can access each element of the list or traverse a list using a.
‘4 forloop b.while loop c.Bothajandb]  d. None of the above
function returns the element whose index is paage.d as parameter to this

function and also remeves it from the list.

a.push(] boremove(])]  cpop(] ~ dNoneoftheabove
Suppose listl is [4, 2, 2, 4, 5, 2, 1, 0], which of the following is correct syntax for
slicing operation?
a) print{listi[2:]] b)) print{list1]:2]] <] print{listi[:-2]} d) all of the above

1 [z |3 B 5 |6 |7 8 9 10
C C b C b b a C C d

ASSERTION AND REASONING QUESTIONS

Inthef fuIInmng quE'.Sh.EIIIE, a statement of Assertion{4) is followed by a statement of
Reason (R). Make the correct choice as:

(2] Both A and R are true and R is the correct explanation for A

(b} Both A and R are true and R is not the correct explanation for A
(c) Ais True but R is False

(d} Ais false but R is True

Assertion : len(L) statement returns the total number of elements in the list.
Reason : count{ ) method is used to find the total number of elements in the list.
Assertion: Any comma-separated group of values creates a list.

Reason: Only a group of comma-separated values or expressions enclosed in [ ],
creates 2 list

Assertion: Lists and strings have similar types of indexing,

Reason: Both lists and sirings have two-way indexing , forward indexing and
backward indexing.

r©a
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< Assertion :Lists are similar to sl:rmgs in a number of Ways : like mde:ﬂﬂg slicing and
accessing individual elements.
Reason ; Lists, unlike sirings , are mutable
5 | Assertion: A list slice is an extracted part of a list,
| | Reason: A list slice is a list in itself.
B ‘Assertion: List has indices to access the elements.
| ‘Reason: The list is an ordered data type.
7 Assertion: List traversal in Python is done using for and while loop,
Reason: Traversal can be done only through forward indexing.
8 | Assertion: In Python, list is an immutable collection of data.
| Reason: Mutable means that any change or alteration in data is mentioned in the
same place. The updated collection will use the same address for its storage.
9 Assertion: The position of each element in the listis considered as its index.
| Beazon: Indexing in a list can be positive and negadve; index iz defined using [ ] brackets,
| 10 | Assertion:sort( ) method sorts the objects of list in ascendmg order.
Reason: Defining sort( | method with reverse=True as an argument zorts the list elements
| in descending order. _ _ - o
11 | Assertion: List slices are the sub-part of a list extracted out.
Reason: In Python, Slice operator][:] is used to select a range of elements from a
| SEqUENCE.
12 Assertion: Indexing refers to accessing elements of 2 sequence. F],rl:lmn offers two
types ﬂflndemng,wz positive or forward and negative or backward indexing.
Reason: Both forward and backward indexing are implemented in all the
_sequences, which start with first [1st] index.
13 | Assertion: The insert() method is used to add an element at a specific position in 2
list.
| | Reasom: Lists are mutable data types in Python.
14 | Assertion: Listsin P}"l’l‘ﬂﬂ are immutahle.
| Reason: Lists can be modified after creation.
15 Assertion: The e:-rtend[ln method is used to add multl;:t]e elements to a list.
Reason: The extend(] methed adds each element of another iterable to the list
individually
'_1___3_-,-_?-_,_-;4____5___5 ______ |‘_,_-l_i_‘-"__l_l-,_ll%_l.ﬁ_._lf_i E
e |d]| ala|a|a b | d| a|
- SHORT ANSWER QUESTIONS
1 What will be the output of the following python program:
data = [10,20.30, 60.70]
data[3:3]=[40.50]
print{data}
data.pep( 3]
print{data)
data.extend{[10.20])
_print{len{datal} -
2 What will be the output of the fuliumnghst operations?
data = [10,20,30,[40,50,60].[70,80]]
print{data[3]+data[-1])
print{dataf-2][-2]}
3 Ganga is learning to use python Lists: Help her to get the answers of the fullm'.mg

operations based on the given list:
data = [10,20,30]
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data[1:3]=[5,10]
print{data}
data.extend([3.4])
x=data.count{10}
print{data[x:])
data.sort{)
print{data)
print{data.pop{2]}

< Give the nutﬁu.lz-af-thé jfﬂllul:l-wiﬂg
=[1,2,3.4.5,6.7.6.9]

print(L[ :-1])

print(L[: ~-1])

5 Find the output of the following
& = 'abcdefgh’
L = list{S)

print{L[1:4])

B Give the output of the following
L=[12345.67.89]
print{L.count{2])

|| poimtil index{?)

7 Predict the output with respe::l:tuﬂle; list
L=[40,20,30,10,50]

(2) print{L)

(&) print{len(L))

(c} L.pop() s print(L)

[{E] L. append[?ﬂ] print(L)

8 F'I‘Edl-l:t the putput:

(a) b=[[9:6].[4.51.[7.7]]
X=b[:2]
X.append{10)
print(X)

(b) b=[[9.61.1451.17.7]]
X=b[:2]
X[1].append[10]
print{X)

! 10 What is the difference between E'.:d:endﬂ and El;‘.'ll'pﬂﬂdﬂ'-"’

ANSWERS

1 [10, 20, 30, 40, 50, 60, 70]
[10, 20, 30, 50, &0, 70]
8

2 [40, 50, 60, 70, B0]
50

3 [10,5,10]

[10, 3, 4]
[3.4,5,10,10]
:

4 [1.2.3.4,5,6,7.8]
- [9.8.7,6,5,4.3,2,1]
| 5 o', e, 'd]
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1
1

a}] [40,20, 30,10, 50]
b] 5

¢} [40,20,30,10]
d) [40,20, 30,10, 70]

e H‘3 ﬁ] {4 5] 10]

(b) [fs. 61, [+, 5. 10]]
pop(): Removes and returns the last element of the list. Equnrai-ent to pup[ 1]
pop{0]): Removes and returns the first element of the list [index 07.

10

append(): Adds a single element to the end of the list, If we append a list, it will be
added as a nested list
extend(): Adds elements of an ite;rabie [Jiﬁe a ]ist l?LEple, set) to the end of the list.

Write the most appropriate list method to perform the following task in a given
list my list:

(2] Add element at 4th position in the given list

(b]) Add element in the last position of the list

(c) Delete 2nd element from the given list

{d) Delete the given element from the given list

_{e] Add elements {more than one at the end of the given list)

Start with the list [8,9,10]. Do the following using list functons:
(2} Setthe second entry (index 1) tol7

(b} Add 4.5 and 6 to the end of the list.

(c} Remove the first entry from the list,

(d) Sort the list

(e} Print the list element twice.

(5 ]'.TI.EE![’L' 25 at mde:-: 3

‘indexList’ that stores the indices of all Non-Zero Elements of L.
For example: If L contains [12,4,0,11,0,56] Then

indexList will have - [0,1,3,5]

Writea program in p'.rthnn, which a{'c:e]:rts a list of numbers and a numeric value
by which all elements of the list are shifted to left.

Sample Input data of the list

Lst=[10,20,30,40,50,12,11] and n=2

Output

Lst:[30.40,50,12,11,10,20]

Write a program in Python, which accepts a list num of integers, and interchange
the adjacent elements of the list and print the modified list as shown below:
(Number of elements in the list is assumed as even)

Original List:

num = [5,7,9,11,13.15]

After Rearrangement

num = [7,5,11,9.15,13]

Write a p}rﬂmn program to find the largest element in a list and then reverse the
list contents and display it. Don't use in-built functions for the program.

Write a P].rthuﬂ program that acceptsalist L of numbers and finds the sum of all
even numbers and the sum of all odd numbers.,

If L= 1__,_2.3.41
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Grtput
Sum of even nos:6

Based on the given sample list write python commands to obtain as asked
sample_list = [10, 20, 30, 40, 50, 60, 70, 30, 90, 100]
i} Getthe first 3 elements in reverse order.
ii] Exclude the first and last elements, then return every second element from
the result.
iii} Reverse the listand return every third element.
v} Get the 4th, 3rd, and 2nd last elements in the same order.

Write putput of the following python commands.
sample_list = [10, 20, 30, 40, 50, 60, 70, 30, 90. 100]
i) sample list[:-5:-1]

i} sample list[2:-1:2]

iii) sample list{1::2]

iv]  sample list][9:0:-2]

7] sample list]-2:0:-1][::3]

A school is maintaining student records using Python. The data includes a list of
student marks and a string containing student details.

The school administration wants to perform the following operations:
1. Replace the student name "Ramesh” with "Suresh” in the details string.
2. Find the position {index) of the mark 89 in the marks list.
3. Determine the highest marks scored by a student.

[a)imsert(]  (b)append{)  (c)pop{2] (d)remove(] (g) extend[]

10
marks = [45, 78, 56, 89, 67]
details = "Student name: Ramesh, Class: XII"
.1_.
2 my_list = [8, 9, 10]

I'l.'l

(2} Set the second entry [index 1) to 17
my_list[1] =17

# my listis now [8, 17, 10]

(b) Add 4, 5, and & to the end of the list
my_list.extend([4, 5. 6])

# my listis now [8,17, 10,4, 5, 6]

{c} Remove the first entry from the list
my list.pop{0)

# my listis now [17, 10,4, 5. 6]

(d) Sort the list

my_list.sort{)

# my listis now [4, 5, 6, 10, 17]

(e] Double the list

my _list = my list® 2

# my listis now [4, 5, 6, 10, 17, 4, 5, 6,10, 17]
() Insert 25 atindex 3
my_list.insert(3, 25)

# my listis now [4, 5, 6, 25,10, 17, 4,5, 6,10, 17]
# Final list

#print{my list)

#[4,5, 6,25, 10,17, 4.5, 6, 10, 17]
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L=evel{input(“enter list elements®))
indexlist=[]
for 1 in rengeilen{L]):
if L[i]l=8:
indexlist.sppend(i)
print(L)
orint{indexlist)

1st=eval (input("Enter list:"))
neint{input{"Enter number by which elements to be shifted:"))
for 1 in range(n):
first=lst.pop(@)
lst.append(first)
print{lst)

nunreval(input(“enter list elements™))
nelen(num)
1f n¥2es=d:
for 4 in range(®,n,2):
num[i], num[i+1] = num[i+1], num[i]
print {num)

6 L=sval({input(“enter list slemepts™))
n = len{lL}
max = L[@&]
for 1| in rangell, n) :
if L[i] » max
max =L[i]
print{“Lergest elspant” nax)

for 1 in rangein//2):
LIi),L[len{L)-3=4] » L[Xen{L)-1-1], L[i]eswapping elements
print{ Reverse list:", L)

7 Leeval{input{ “enter list elements™))
SE=f
S0ag
far 4 im L:
if IN2es=d:
SEemi
else:
S0sai
print{“Sum of Even noa=" ,5E)
print{"Sum of Odd nos=",50)

8 i sample list{2::-1]

i) sample list{1:-1:2]
i)  sample list]:-1][:3]
iv) sample_list]-4:-1]

V) sample list[8:1:-2]
g |i  [100,90,80,70]

i)  [30,50,70,90]

iii]  [20,40, 60, 80,100]
iv]  [100, 80,60, 40, 20]
v]  [90,60, 30]




| 10 1] Repi.ar:e name in Etﬂ;lg
new_details = details.replace{ Ramesh”, "Suresh")
print{new_details)

2} Find index of 89
pos = marks.index{59)

print{pos)

3) Find maximum marks
highest = max{marks)
print{highest)

4] Insert 72 at index 2
marks.insert{2, 72}

L | print{marks)

CASE-BASED f COMPETENCY-BASED QUESTIONS

QUESTION-1: A tech store uses a Python list to manage its smart device inventory. The list
stores items in the order they arrive at the warehouse,

inventory = ["Smartwatch”, "Laptop”, "Tablet’, "Smartphone”, "Earbuds"]

Q.1-A

The warehouse receives a new batch of "Projector” and needs to place it as the third item in the
inventory list. Which code snippet accomplishes this?

A) inventoryappend( Projector”) B} inventoryinsert(2, "Projector”)
C) inventoryv.insert{3, "Projector”) D] inventory[2] = "Projector”
Q.1-B

The store sells the last item that arrived at the warehouse, Write a single line of Python code o
remove and refurn that last item from the inventory list.

QUESTION-2: An app tracks a user's daily step counts for 2 week The data is stored
chronologically from Monday te Sunday.

steps = [4500, 7200, 3100, 9000, 11000, 5200, 3500]

Q.2-A

The user wants to analyze their performance for the weekdays only {Monday to Friday). Which
slicing operation extracis exactly these five values?

A) steps[0:4] B) steps[1:5] C) steps|:5] D] steps[:-3]

(.2-B What will be the output of the following print statement?

print{maz(steps] - min{steps]}

&) 11000 B) 7900 C) 3100 D) 6500

ANSWERS CASE-BASED / COMPETENCY-BASED

(.1-A: B (Index 2 represents the 3rd position)
Q.1-B: inventory.pop()

Q.2-A: C [Slices from index 0 up to, but excluding, 5)
Q.3-B: B{11000 - 3100 =7900)
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TUPLES

Tupie is 2 sequence data type.

Tuple is a heterogamous collection of data,

Tuple is an immutable data type Le. it cannot be changed after being created.

Tuple is written with round brackets /parenthesis { ] and the elements of the tuple are
comma separated.

Example:

T=(] & Empty Tuple
T={1,23)} # Tuple of integers
T=[1,34.7) £ Tuple of numbers
T={2a,'t,'c) # Tuple of characters

T=A"45Ram 45) £ Tuple of mized values
T={Amit, 'Ram 'Shyam7] # Tuple of strings
Creating a tuple in Python:
1. Create atuple with three integer elements

T= (&, &, 7) (8, &, 7)

print(T) <class '"tuple’>
print{typelT})

OUTPUT:
2, Create a tuple with a single element. Comma must be used after the element.
f= (8,)
. (8,)
pr%nt[f} cclass “tuple's
primt{type(T))
OUTPUT:
3. Without parenthesis comma separated values are also treated as tuples,
T= Il-'li |:'T,lJ :l'
print{T) cclass "tuple's
print{type(T))
OUTPUT:
4. Create 3 tuple without parentheses.
T= 7,8,9,18 {7, 8, 9, 18)
print(T) ¢class 'tuple's
print{type(T)}
OUTPUT:
NOTE:
% Value without a comma is a single element is NOT TUPLE
T= (18] 18
print(T] <class "int':
rint({type(T)}
g a OUTPUT:

% Value in Quotes is string, NOT TUPLE

3
R
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T= ("Hello®)
prant{T)
print{type(T))

Hello
¢class "strts

OUTPUT:




TUPLE INDEXING
T=(10,20,30,40,50)

FORWARD{POSITIVE]} INDEXING

SACKWARD [NEGATIVE] INDEXING

Tuple Operations:
1. Concatenation: Using + operator

i=(1,2,3)
oyl (1, 2, 3, 4, 5, 6)

T=Tl+72
prlnt(T)

OUTPUT:
2. Repetition: Using * repetition operator, makes multiple copies of a tuple
Ti=(1,2,3)

T=T1*3 Wi i s 1o R385 3)
print{T) OuUTPUT:

3. Membership: Membership operator is used to check or validate the membership of an
element in the tuple or sequence. There are two types of membership operators

a, im: K return True if an element with the specified value is present in the tuple

b. notin: It returns True if an element with the specified value is not presentin the tuple.

I = (1."KVE™, 8, 6. 5) OUTPUT: True

pr'_i_rll.:::';a tn T3} ; 1-|_LI'E'

print{“EvSs" in |

print{d in 1) False

print{d mot in |} Trus
TUPLE SLICING

Gives a subset of elements, creating a new tuple without modifying the original. It uses the
syntax tuple_name|start:stop:step].

start: Index where the slice beginz (inclusive], Defaults to 0 if omitted.

stop: Index where the slice ends {exclusive). If omitted, it slices to the end of the tuple.
step: Interval between elements in the slice. Defaulis to 1 if omitted.

Example:
my_tuple = (10, 20, 30, 40, 50, 60)
# Slicing with start and stop
slicel = my_tuplef1:4] Output; (20, 30, 40)
# Slicing with start and default stop
slice? = my_tuple[2:] Output: {30, 40, 50, 60)
# Slicing with default start and stop
slice3 = my_tuple[:] Output: {10, 20, 30, 40; 50, 60)] - creates a copy
# Slicing with step
sliced = my_tuple[::2] Output: (10, 30, 50) - every second element
# Negative indexing and slicing
sliced = my_tuple[-3:-1] Output: (40, 50)
# Negative step
slice = my_tuple[::-1] Output: (60, 50, 40, 30, 20, 10) - reversesthe tuple
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DIFFERENCE BETWEEN LIST AND TUPLE

L Lo . | Tuple ==
. Elements are enclosed in square brackets Elements are enclosed in parenthesis ie. (]
e ] i

It is mutable data type It iz immutable data type

Iterating through alistis slower as Iterating tiru-ugh atupleis faster as
compared to Tuple compared to List

Built-in functions/methods:
1. len[) function: returns number of elements in the tuple, ie.,
>>= T = (10,20,30,40,50,60,70,80,90)
>>> len(T)
9
2. tuple[) function: This function creates an empty tuple or creates a tuple if a sequence is
passed as argument.
»>»>L=[10, 20, 30] # List
»>>> T =tuple{L) # Creates a tuple from the list
>>> print(1)
(10, 20, 30)
»>> sir = "Computer” & String
=»> T =tuple{str) # Creates a tuple from the string
>>> print(T)
(C. 0% 'm, 'p e, e )
3. count( ) function: returns the count of a member [/ element {Number of occurrences) in
a given tuple..iLe.,
>>= T ={10,20,30,20,20,0,70,30,20)
>>=> T.count{20]
4
=>> T ={10,20,30,20,20,0,70,30,20)
=»> T.count{30)
2
4. index( ) flunction: returns the index of the first occurrence of the element, ie.
=»> T =(10,20,30,40,50,600,70,80,90)
>>> T.index{50)
4
But if the given item does not exist in tuple, it raises ValueError exception.
== T =(10,20,30,40,50,600,70,80,90)
»>> T.index{55)
ValueError: tuple.index{x): x not in tuple
5. sorted() function: return a new list of sorted elements of the tuple in ascending order
[by default}, It does not change the existing tuple.
»=»T=(10,40,30,78,65,98.23)
=»> X =sorted(T) # Make a list of values arranged in ascending order
»>> print(X)
[10, 23, 30,40, 65, 78, 98]
»>> ¥ = sorted(T, reverse = False) & Make a list of values arranged in ascending
order

>>> print(¥)
[10, 23, 30,40, 65, 78, 98]

3
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»>> L = sorted{T, reverse = True) # Make a list of values arranged in descending
order

>>=> print{Z)
[98. 78, 65, 40, 30, 23, 10]
6. min() function: returns element having minimum value, Le.,
»»>» T = [10,20,30,40,50,600,70,80,90)
>>>min{T)
1d
»>»> T = ('pankaj, pinld’, parul’)
=== mn(T)
‘pankaj’
7. max{ ) function: returns element having maximum value, i.e,
=»> T = (10,20,30,40,50,600,70,80,90)
=x=1maxT)
600
>>> T = ('pankay’, pinia’, parul’)
=>=>» max(T]
‘pinkd’
8. sum( ) function: returns the sum of elements of the tuple, L.e,,
>»> T = (10,20,30,40,50,600,70,50,90)
>»> sum(1]
990

TUPLE ASSIGNMENT (UNPACKING TUPLE)
It allows a tuple of variables on the left side of the assignment operator to be assigned

respective values from a tuple on the right side. The number of variables on the left should be
same as the number of elements in the tuple,

Example: T = {'4A'. 1B@_ 24.%
T = {'A', 18@, 28.5) A 1ee 20.5
Xa¥a2 =T
Lnt(xiy,2
print (x,y,2) OUTPUT:
NESTED TUPLE

A tuple containing another tuple in it as a member is called a nested tuple. e.g.,

students = (381, "Punft', (B2,67,7T5,89 58)) & nested tuplelen|students )

printistudents[1l]) # 2nd slenent of ruple Output
printistudentef2]) # 3rd slenent of tuple Punit

(82, 67,75, 89, 90)
printistudents[2][1]) # dccessing 4th eleaent of inmer fuple 89

QUESTION BANK

.. MULTIPLE CHOICE QUESTIONS
1 T =1, 2, 4, 3), which of the following is incorrect?
a} print(T[3]}

b) T[3]=45

¢} print{max{T])
- d} print(len{T]) R
2 Suppose tuplel = [2, 33, 222, 14, 25}, What is tuplel[ =-1]?
a) [25,14, 222,33, 2] b} Error
£} 25 d} (25, 14,222, 33.2)

a = I |
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3 Which operator is used for replication?

a}+ b] % o) * d} //

4 Rajat wants to delete all the elements from the tuple but keep the tuple

variable, which statement he should use to perform this operation-

.| a) tuclear{] b)jdelt  c]tremove(] d}None of these

B Which of the following operations is not valid for tuples i in F_T,rthnn‘?

| a) Concatenation b Indexing ¢} Appending  d] Slicing ;
& Shreya wants to add a new tuple t2 to tuple t1, which statement she should use

. a] sum{tli2) b)t2.addf{tl]  cjti+i2 d} None of these
7 function returns the number of elements in the tuple-
dlenf) __ bjmaf) _ cldus{) ___ djsmed ]

8 Which of the following statements about tuples in Python is true?
a) Tuples are mutable
b] Tuples can contain elements of different data types
c} Tuples support item assignment
| d] Tuples are denoted by square brackets [ ]
9 What type will be printed when the following code executes?
aTuple = ("Orange"}
print (type{aTuple]]
(A]list (B]tuple  [Clarray ([d]string
' 10 | What does the index{ ) method do in Python tuples?
| a) Returns the index of the first occurrence of a specified element
b) Returns the index of the last occurrence of a specified element

c) Adds an element at the spemﬁed index

_ ANSWERS
t = [ 51 &[5 1% | | 1 9 | 10 |
b d c d C € :l b d a |

ASSERTION EHD REASONING QUESTIONS

 Inthe ful!n::uwmg queatmns a statement of Aasﬁmnn[ﬂ] 15 followed b], a
statement of Reason [R). Make the correct choice as :

a. Both A and R are true and R is the correct explanation of A

b. Both A and R are true but R is not the correct explanation of A.
c. Aistrue but R is false,

.| d. Aisfalse but Ris true.

1 Assertion {A): Tuple in Python is an ordered and immutable data type,
Reasoning {R): Tuples can contain heterogenous data and permit duplicate

values as well,

| 2 Consider the given two statements:
Statement 1: t1 = tuple( python’)
Statement 2: {1[4] =
Assertion (A): The above code will generate an error.
| Reasoning [R]: Tuple is immutable by nature.
| 3 Assertmn[ﬂ] Lists and Tuples are similar sequence l:_'r,'pe,s of P!.-'Hmn vet thay
are two different data types.
.  Reason(R): List sequences are immutable and Tuple sequences are mutable,
< Assertion [A): Tuples can only be created by using parentheses,
Reason {R}: £=[1. 2, 3] This pyvthon statement will create 2 tuple t.
B Assertion [A): A huple can contain other tuples as elements.
Reason [R}: Tuples support nesting of data structures.

87 |
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Assertion {A'__] ﬁ.tllipl-ﬁ can contain elements of different data .Elf,'pes.
Reason (R): Tuples support indexing and slicing operations.

Assertion [A): The len{) function can be used with tuples.

Reason (R): The len[]} function returns the number of elements in a sequence.
Assertion {A): Tuples support item assignment.

Reason (R): Tuples are immutable data structures.
Assertion [A): A tuple with 3 single element must include a t'aﬂlﬂg comma,
Reason (R): Without a2 comma, Python freats it as a normal value and not a
tuple,
Assertion -[A.:I A tuple can beusedasa 1-:&3.-' in 3 dll!.'!:l{mEIj.
Reason (R): Only immutable data types can be used as dictionary keys,

ANSWERS
Lo |3 ] & ] . 5 |
b a | e

— e e e e

| T1=[12, 3,45, 'Hockey', Anil', ('a’, 'b'])

a. Display the first element of T1
b. Display the last element of T1
¢ Display T1 in reverse order,
d. Display "Anil’ from tuple T1
Display B fehintuple TL
Write the output of the following
T1={23,32,4,5,2,12,23, 7, 9,10, 23}
print{len{T1]+T1[-1]]
print{T1[T1i.count(23})+ len{T1) -5])
print{T 1.count{T1[&]})
print{T1.count(max(T1}}]
Write a program to store the detail { Roll number, Name, Section] of three
students in 3 nested tuple. Accept all data from the user,
SAMPLE OUTPUT : [[1,'Amita','B7), (2. 'Sunita','C), {3, 'Daya’, 'A7)
Write the output of the following
T1 = (45, 67, 98)
T2 = ([45. 67. 98))
print{T1 in T2)
print{45in T2)
print{45 in T1)
print{T1 + T2)

LA

Consider the given tuple and write the output of given statements:
T1=[1,23,4,5 "A"[C""D"], (23, 45), 45)

1. print(len[T1}}

2. print[T1l.index{45]]

3. print{T l.count(45]]

4. print{T1 [5][0]*2)

5. prink[T1 [:5])

6. print(T1 [5:])

7. print{T Lindex("A"]]

8. print(T1 [-1:-7 : -2]]

9. pring(T1 [4] + T1[5]]

10. print{max(T1))
Write a program in Python to find the maximum and minimum number from
the given tuple.

= I




Write a program in Python to find the mean of numeric values stored i the
given tuple.

A tuple contains mixed data types:

T = (10, 20, "Python", (1. 2, 3), [4,5])

a) Identify the data type of each element
b) Access the element "Python”

c} Access value 2 from nested tuple

| €] Display elements from index 1to 3

A company stores department names in a tuple:
dept = ("HR", "Sales”, "IT", "Finance", "IT"]

a) Find the index of "Finance”

b} Count occurrences of "IT"

Write a program to input n numbers from the user. Store these numbers in a
‘tuple. Print the maximum and minimum number from this tuple.

ANSWERS

T

b. print{T1[-1])

c. print{T1] : : -1]]

d. print{T1[4]] or print{T1i[-2]]

e. print[T1[-1][-1]] or print[T1 [5] [1]]

4
10

i |

for 1 in range(3):
rn = int{input{”Enter Rall number :%)})
nm = input("Entar name of =student ")
sec = input{"Enter Saction of student :")
tmp = {rn, nm, sec}
Det=Det + (tmp,)
print(Det)

Falsze
True
True
(45, 67, 98, 45, 67, 98]

1.8




T = (16,2,30,4,8,5,45)

orint(T}

minimum = min{T)

maximum = max{T)

print("Minimum Value : ", minimum)
print("Minimum Value : ", maximum)

T=eval (input("Enter a numeric tuple: “})

print{“Tuple is: \n", T)

mean=sumn(T)/len{T)

print{“Mean of the numeric values of the tuple = ",mean)

| 8 Answer [very short):

a} 10—int, 20—=int, "Python"—str, [1,.2,3)—tuple, [4,5] +list
b) T[2]

) T[3][1]

d] Yes, lizt i= mutzble even inzide tuple

' 9 Answer [very short):

' a)] dept.index{" Finance") =»3

b] deptcount{"IT") ==2

| o) depa]1:4] =>» ('Sales’, 'IT, 'Finance')

10 | n=int{input())

Izz=1]
for i in range(n):
Istappend{int{input(]])

t=tuple(lst] #since tuple is immutable
print{t]

print{maz({t))
print{min(t])

LONG ANSWER QUESTIONS

Write a program to find sum of even and odd elements of 1:up_]e
What is un]:rac‘:mlg TL:_lElE':' Explain with ex Ple

Write a program to create a tuple and find sum of its alternate Elemﬂn’m'?' ‘
WI'ltE a program I:n ﬁnd sum of elements of tuple without using .'.-T-I]I'ﬂﬂ function?

Create the fn::l]In'ln-'mg tuples using a for loop containing the squares of the
integers 1 through 50.

T e S _—_— e e e —

EnirS e

6 | Writea program in Python to find the index of the given number from a Eup!e
usmg linear smr::h

fi

8 Write 2 program to read email IDs of n number of students and store them in a
tuple. Create tivo new tuples, one to store only the usernames from the email
IDs and second to store domain names from the email IDs. Print all three tuples
 at the end of the program.

=

o Wnte a program to input names ufrt sl:uﬂents and store them i ina tuple. Also,

9 |Paze




10 | Write a Python program to input details of n students [Roll No, Name, Marks)
and store them in a nested tuple.
Perform the following operations:
a) Display details of students scoring above 75
b] Find the topper [student with highest marks)
.| c} Count how many students scored below average marks.
ANSWERS
1
T = eval{input{"Enter value of Tuple"))
sumgE = @
sumpd = @
for x in T:
AF (x%2 == 8):
sumE = sumE + X
elsea:
suml = sumd + X
print{T)
print{“"sum of Even numbers :",sumE)
print{“Sum of Odd Numbers : ", sumO}
| 2 It allows a tuple of variables on the left side of the assignment operator to be
assigned respective values from a tuple on the right side. The number of
variables on the left should be same as the number of elements in the tuple
otherwise Python will raise a ValueError,
# Tuple with 3 elements
student = ["Ravi”, 15, "Class 10")
# Unpacking the tuple
name, age, grade = sfudent
# Print the variables
print{"Name:", name)
print{"Age:", age]
print{"Grade:", grade]
3 | 1 = (18,23,30,85,79)
sum = @
for a in T[8:5:2]:
sUM = Sum -+ a
print(sum}
4 | 1. (10,20,30)
sum = @
for x in T;
N = SLEW * X
praint{T)
print{sum)

91| Fa
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> | 1st=[]
for i in range(1,51):
lst.eppend(i¥2)

T=tuple(lst)
print(T)
'
T= (1@, 2, 38, 4, 8, 5, 45)
print{“Tuple is : “,T)
gy
while c=="¥" or c=="y':
n=int{input("Enter the number tec be search in the tuple: "})
found=False
for i in T:
if i==n:
print{“Element found at index: “,T.index(i))
found=True
if found==False:
print{"Number is not found in the list")
c=input{“Do you want to search more item (Y/N): ")
F

T= (18, 28,15, 3@, 28, 48,15, 38, 28,18, 58)
print(“Tuple is: ",T)
TF= ()
for & in T:

if 1 not in TF:

TF = TF + {i,)

for i in TF:

priant(i,":",T.count(i))

'8 | n= int{input({"Enter number of students: "))

emails = []
for 1 in range(n):
emalls.append(input(“"Enter emall ID: "))

emails = tuple(emails)

usernames = []
domains = []

for e in emails:
parts = e.split("g@")
usernames.append(parts[@])
domains.append{parts[1])

print("All Email IDs:", emails)
print{"Usernames:", tuple(usernames})
print("Domains:”, tuple{domains))

3
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3

n = int{input("Enter number of students: "))

names = []
for 1 in range(n):
names . append{input{”Enter student name: "))

names = tuple(names)
search_name = input{"Enter name to search: ")

if search_name in names:

print{search_name, "is present in the tuple.")
alse:

print{search_name, "is not present in the tuple.")

n = int(input("Enter number of students: "))

students = []

for 1 in range(n):
roll = int{input{“"Enter Roll No: "))}
name = input("Enter MName: ")
marks = float{input({“"Enter Marks: "})
students.append((roll, name, marks))

students = tuple(students)

# a) Students scoring above 75
print("\n5tudents scoring above 75:")
for s in students:
if s[2] » 75:
print(s)

# b) Find topper
topper = students[@]
for s in students:
if s[2] » topper[2]:
topper = s
print("\nTopper:", topper)

# c¢) Count students below average
total = @
for s in students:

total += s[2]

avg = total / n

count = 8
for & in students:
if s[2] < avg:
count += 1

print("\nAverage Marks:", avg)
print("Students scoring below average:", count)




DICTIONARY
A Python dictionary is a data structure that stores the value in key: value pairs {called items].
Values in a dictionary can be of any data type and can be duplicated, whereas keys can't be
repeated and must be immutable,
We can also refer to a dictionary as a mapping bebtween a set of keys and a set of values. Each
key-value pair in'a Diclionary is separated by a colen ;).

Te create a dictionary, you need to include key: values pairs in curly braces as per following
syntax:
<dictionary-name> = {<key=:<value>, <key=:<value=.......... 1

Kay Value Kev Value

S T

Dict = {1: “Python” , 2: “lava”}
I E—

I'tem 1 Ttem 2

' Ordered: Key-value pasrc have defined ordered and cannot be changed

[ Matable: ietionories are mutable but kéyr are imonutable
Duplicatec: De not affow dupficater Jteme with come keyr

CHARACTERISTICS OF PYTHON DICTIONARY

Unique Keys: Each key within a dictionary must be unigue. If the same key is used more than
once during assignment, Python will update the existing key and not add new key:value pair.
Immutable Keys: Keys must be of an immutable data type, such as strings, numbers, or
tuples. Lists are not permissible as keys because they are mutable.
Case Sensitive: Dictionaries are case-sensitive, meaning that key' and 'Key” would be treated as
distinct keys.
Key-Value Pairs: Dictionaries store data in key-value pairs, where each key is associated with a
specific value.
Dictionaries are Mutable: Like list, dictionaries are also mutable. We can change the value of a
certain key “in place” using the assignment statement as per syntax:
<dictionary> [key]= <value:=
For example;
=== Employee = {'name’: 'Deepak’, 'Salary’: 10000, 'age’: 38)
===/ print{Employee)

i (‘mame’: 'Deepald’, "Salary’: 10000, "age’: 18]
=
==> Employee|'Salary’| = 15000
:-r:-:u; print{ Employee)

{'name’; 'Deepak’, 'Salary’; 15000, ‘age': 38)

MULTIPLE WAY TO CREATING DICTIONARIES
INITIALIZING A DICTIONARY

=== | Employee ={'name": 'Deepald’, 'salary":10000, ‘ape":38}
== | print{Employee)
{ narme’: 'Deepald, ‘salary’: 10000, "age’: 385

3
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| CREATING AN EMPTY DICTIONARY

[a) by empty curly braces -

»3> | Employee ={}
3> | print{Employee)
[

[b] by using dict{ ) method

»>> | Employee =dict{)
»>»> | print{"Empty Dictionary: \n ", Employea)
Empty Dictionary:
b
CREATING A DICTIONARY WITH INTEGER KEYS

»»> | Employee={1:']ohn’, 2: "Aryan',3: 'Raj'}

»»3 | print[” Dictionary with the use of Integer Keys :\n", Employee])

Dictionary with the use of Integer Keys :
{1: ‘John'’, 2: *Aryan', 3: ‘Raj'}

' CREATING A DICTIONARY WITH MIXED KEYS

»>> | Employee= {'Name': 'Govind’, 1:[10,11,12,13]}
33> | print("n Dicdonary with use of Mixed keys: \n °, Employee)

Dictionary with use of Mixed keys:
{"Mame": ‘Govind', 1: [10, 11, 12, 13]}

CREATING A DICTIONARY WITH DICT( ) METHOD
(a) Specify key : Value pairs as keyword argument

»3>» | Employee=dict{name="Deepak”, Salary=10000, age=3H)
>»» | print{"\n",Employee)

['name': 'Deepak’, 'Salary': 10000, "age’: 38}
i

(b) Specify comma-separated key: value pairs {encloze them in curly braces)

=»» | Employee=dict({' name":"Deepak”, "Salary": 10000, "agse":30})
=5 | print{Employes)
{'name': "Deepalk’, 'Salary": 10000, 'age’: 38}

(c }Specify keys separately and corresponding values separately - In this method. the
keys and values are enclosed separately in parentheses {i.e. as tuples] and arguments
tozip ()

»»» | Employee=dict{zp{( 'name',' salary’ 'age'), (Deepald, 10000,38]))
=»=3 | print{ Employes)
{'name’: '"Deepak’, "salary’: 10000, 'age’s 307
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96 |

 ADDING ELEMENTS ONE AT A TIME |

»>> | Dict1={}

»>> | Dictl1[0]="Govind'

»>»> | Dict1[1]="Prasad’

=»> | Dict1[2]="Arya’

»»> | print{"\n Dictionary after adding 3 elements :-", Dict1)

!'_'lir_'tinnar}r after adr]m,ﬁ 3 elements - {l] Enﬂnd' '1 F‘ra_-ml:'l'__z AITE"]-
A.[.'II.'IIHE SET OF "-"ALUEE TO A SIi"urGLE EI.'Y

2> | Dict1={0: "Govind', 1: "Prasad’, 2: 'Arya’}
== Dictl|'V]=12
=33 | print[ "\ n Dictlonary after adding set of values:" Dict1)

Dictlonary after adding set of values: {0; "Govind’, 1: "Prassd’, 2: "Arpa’, "V (1, 2]}

>33 | Employee={'name""Deepak”, "Salary':10000, ‘age":38}
>»> | Employes| dept’|="Sales’

»»> | print{Employee)

(‘mame’; "Despalk’, "Salary’; 10000, 'age’: 38, "dept’: "Sales’}

| UPDATING /MODIFYING EXISTING KEY'S VALUE

| men | Dictl ={: "Gowind’, 1: 'Prasad’, 2: "Arya’, "V (1, 2)}
=== | Dictl['V']=3.4
23> | pring("\n Updated Dictionary: ', [Hetl)

IU[.-datﬂ] Dictionary: [0: "Goviad', 1: 'Prasad’, 2: "Arya’, "V (3, 4]}

Example 2:-

=z | Employes={"nama’:"Daapak”, "Salary’: 10000, "aga"-3H}
== | Emplowas| Salary'|=20000

=3 | print{Emploves])

{("mama’: "Deapak’, "Salary’: 20000, 'ape’; 30}

Note:- In dictionaries, the updation and addition of elements are similar in syntax, But for
addition, the key must not exist in the dictionary and for updation , the key must exist in the
dictionary.

D =[1:444, 2’BBB', 3/CCC]

ACCESSING ITEMSIN A DICTIONARY USING KEYS

- »»>| D={1:"AAA", 2. "BBB", 3:"CCC"}
=== |foriin D:
- print{i, end="")

123

»»» | D=f1:"AAA", 2: "BEE", 3."CCC"}
=22 | foriin D

- print{Dfi], pnd=""}

AAATITRBCCE
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=T

momm

B i FARAY, 3, REWT, 37CEET
far i in T keym)
prinifl end=""]

123

e
= =

All values in the diEEunaI}' using valu&g_[]_ method:"

F D 1:"AAAT & TBBRT, 3T CCCT)
for i in Dvalaes():

print(i, and="")

| AAMBRECCH

: All keys and values in the dichionary using items( } method:"

e He e
e

D={1:"AAA", 2Z: "'E-HI*'.. 3: CCETF
fror kv in Doitemes():
print(lvend="")

—

1 AAAL BEBI CCC

BUILT-IN FUNCTIONS IN DICTIONARY

len{ } : To get the length of the dictionary ie. the count of the key: value pair, you can
use the len{ } function. This function returns the length of the Dictionary. i.e. the count
of elements (key:value pairs) in the dictionary.

syniax:

len (<dictionary =]

»>2> | Employee={'name’:."Deepak”, "Salary':10000, "age":38}

»»> | print("Length’, '=", len{Employee]]

Length = 3

_l:ln:t{ ]'fhe dictﬂ method 15 used to create a dictionary m_f’grﬂmn.
»»> | Emplovee =dict(]
= | print(" Empty Dictionary: \n °, Employee)

Empty Dictionary:

=1

Employee=dict{name="Deepak”, Salary=10000, age=30)
print{ "\ n",Employee)

b
o

{‘mame"; 'Deepak’, "Salary’: 10000, "age’: 38}

form of list). Note that these are returned in no particular order
The syntax to use this method is given below: -
<dictionary=keys()
»>» | Employee={'name':"Deepak”, 'Salary’:10000, "age’:38}
»>> | print(Employee keys(])

dict keys(['name’, ‘Salary’, ‘age’])

I1.1
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' values( }-This method returns all the values from the dictionary as a sequence (a lists] . |
Note that these are returned in no particular order. The syntax te use this method is
given below:

<dictionary=values{]

>>> | Employee=dict(name="Deepak”, Salary=10000, age=38)

>>> | print{Employee.values(])
dict values([ Deepak’, 10000, 38])

| items( ):- This method returns all of the items in the dictonary as a sequence of [key.
value] tuples . Note that these are returned in no particular order,

syntax :-

<dictionary=.items(]

»>»>| Employee=dict{name="Deepak”, Salary=10000, age=38B)

=>»> | for kv in Employeeitems():

- print{kvend="4")

- |l

name DeepaldiSalary 10000#age 384

| get [ ] : With this method, you can get the item with the given key, similar to
dictionary[key]. If the key is not present, Python by default gives error, but you can
specify your own message through default argument as per following syntax:
symiax: -

dictionary ».get(key, [default])

»>>| Employee={"name"."Deepak”, "Salary’:10000, 'age".38}

»2> | print{Employeeget( Salary'))

10000

update( ):- This methed merges key:value pairs from the new dictionary into the
original dictionary, adding or replaring as needed . The itemns in the new dictionary are
added to the old one and override any items already there with same keys :-
=>> Employee ={'name’: "John’, 'Salary’: 100040, ‘age'; 24}
=>> Employveeupdate({'dept’;: Sales’}] Ynon-existing kKey
=== print(Employee])
{ name"; John', 'Salary’: 10000, "age": Z4, "dept’: 'Sales’}
»>=> Employeeupdate({{ Salary'; 15000}) ¥ existing key
=== print(Employee)
{'name"; John', 'salary’: 15000, "age’: 24, 'dept’: 'Sales’}

| l:]éar[] — This method removes all items from i:heud:in:..'.t.mnar}r and .ﬂie-di-mu-na:}f
becomes empty dictionary post this methed .
333 : Employee= {'name’; John’, "Salary’. 10000, "age’:24, 'dept’ :'Sales’}
»>>> | Employes.cear(]
552 l print{Eraployee)
it
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-"f['ﬂm.ll:EjfEfj l"mml-:e_',.r'sh 15 a dE;:t'Lunary me&{-::d"ﬁzea-tﬂ create a new -d:i-:ﬁ-:mar_'..r nsing

» Alistofkeys
* An optional single value that is assigned to all keys
Syntax : dicbiromkeys(<list of keys>, [opticnal Value])

==> keys=[name’, 'age’, 'dept’]
=== new_dict = dict.fromkeys{keys)
=»> print{new_dict)
{'mame’: None, "age’; None, 'dept’: None)
If no value is assigned None is azsigned as value by default.

B e e 2 e e Amram mm e e = = e e e e

copy(] :

Case 1: Creating copy using assignment operator - When you assign a dictionary name
to another name using assignment operators =, it does not create a copy internally,
rather it will just make two labels reference the same dictionary.

»>»> | Employee={"name";"Deepak”, 'Salary’:10000, "age’:38, 'dept’:"Sales’}
»>> | Employvee]=Employee.copy()
=53 | print{"™\n Employee”, Employes, ™\n Employee 1=" Employeal)

Employee {'name’: "Deepak’, "Salary': 10000, "age’: 38, "dept’: 'Sales'}
_ Employee 1= {'name'; 'Deepald, 'Salary': 10000, 'ape’: 38, 'depl’: "Sales"}

Case 2: Creating copy using the copy (] method:

(i) If the values referenced by the keys are immutable, then any changes made in

the copy CREATED with copy (] will not be reflected in the original dictionary
as the copied dictionary has own set of referencing keys.

»2> | Employee={"name’;"Deepak”, "Salary: 10000, 'age':38]

==> | Employeel=Employee.copy(]

»»> | Employeel | dept']|="sales’

»>> | print(" \n Employee Dictioanry =", Employee, "\n Employvee] Dictionary =", Employeel]

Employee Dictoanry = {'name': "Deepalk’, "Salary': 10000, ‘age’: 38}
Employveel Dictionary = {'name’: 'Deepak’, 'Salary’: 10000, "age’: 38, "dept’: 'sales'}

[iif]  Ifthe values referenced by the key are Mutable [such as list) then the keys
will be referring to the same Python list object (that is the memory address
of the values won't change} but list being mutable can change

=== | d1={1:[1,2.3L 2: [3.45]}

23 | dZ2=d1l.copy(]

== | d2[1].append(4]

=% | print{\n 41 Dictionary= ", d1, "\n d2 Dictlonary= ", d2]}

d1 Dictonary= {1: [1. 2. 3, 4], 2: [3. 4, 5]}
d2 Dictionary= {1: [1, 2, 3, 4], 2: [3, 4. 5}

| pop() : This method removes the speci'figd item from the d_iEﬁnﬂmT and return the
corresponding value.

99 |
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mma Emp{ur&a;{'nama';'ﬂaapah", ‘Salary’:10000, 'age’:38, 'dept';'sales'}
»>> | Emiploveepopdept”)
'sales’

| popitem( ) : The popitem [ ] removes and returns a [key, value) pair from the
dictionary. It returns the item which was the last item entered in the dictionary.
Syntax ;- <dictionary=.popitem{]
=»» | Employee={"name':"Deepak”, 'Salary":10000, "age':38, 'dept’:"sales"}
»2> | print{Employee.popitem(])
I['dnpt‘. '‘sales')

| s:el:dé-fau]-l:[].: This method inserts a new key: value pair ONLY IF the kﬂy-dues not exist |
and If the key already exists, it returns the current value of the key.

Syntax :- <dictionary=.setdefault {<key=, <value>]

»>»> | Employee={"name":"Deepak”, "Salary’:10000, 'age':38, 'dept’:'sales"}

»>> | Employeesetdefault] Gender’, "Male")

‘Male'

»»> | print{Employee)

I~|'_";L1£u:|}|!-': ‘Deepak’, "Salary’: 10000, ‘age’: 38, 'dept’: "sales’, 'Gender': 'Male'}

| max{ ) : returns the maximum key
min( ) : returns the minimum key

sum( ): return the sum of keys

A1={1:23, 2:06, 3:VH, 4:357}
print{min(d1}max{d1)smmmd1]])
1410

T Jin T
= e

| sorted( }: returns the dictionary in sorted order on kevs/values

>>>| D={1:"AAA", 2: "BEB’, 3:"CCC7)
>>> | print{sorted(Employeetems()))
] [('Gender’, "Male"), ('Salary’, 1E!1J[Iﬂ], (‘age', 38), (‘dept’, 'sales"), ('name’, 'Deepak’)]

QUESTION BEANK

' 1. | Which value is assigned to keys, if no value is specified with the fromkeys [ ]
method?
| {a) 0 (b] 1 (c] None (d} any of these
2. | What does the fromkeys( | method return?
| 1(a}Alist _ [b]) Astring (c] A dictionary (d}A tuple
' 3. | What will be the output?
d1={"ABC": 40, "XYZ":45)
2= {"ABC" :46 , “XYZ" :45)
di==d2
(2] True [b} False (c] Mone (d} Error
4. | What is the output of the following code ?

|a={1:"A%2:"B%.3:"C'}
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| b=a.copy()
b[2]="D"
print{a]
(2]} Error, copy [ ] method doesn't exist for dictionaries
(b){1:A",2:'B,3:'CY}
() {i:4'.2:D,3:'C]
| {d] "None" is printed

I_ —_— e ——

' 5. | Which method is used to add new l-te:,' value pair if not exists ?

. | fa}get{] (b] insert(] (c)add(} (d] setdefault])
6. | Which method is used to remove a key-value pair from a dictionary?
({a}pop()  [b)remove({) c} delete{ ) {d] clear{}

7. | What will be the output of the following Python code snippet?
my dicE={a":1,'b": 2, 'c": 3}
result = my dict.zet{'b’, 0]
print{resuit)

=1 (b] 2 ()3 [d]O
8. | What will be the output of the fn::nflluwmtr Pj.rthuu code snlppﬁt‘?
my dick={2a":1,'b": 2, 'c': 3}
result = my_dictitems(])
print{result)

a) [(a%1). (0% 2). (¢ 3]]
a} (4, 1), [0, 2). (e’ 3]
c) dict items{[["a", 1), (b’ 2), (¢, 3]])
L (2 1), (b, 2), (e, 3))
9. | Which of the following statements about dictionaries in P}rthﬂﬂ is frue?

a) Dictionaries are ordered collections
b) Dictionaries can contain duplicate keys
¢} Dictionaries are indexed by integers
| . dj Dictionaries are immutable
10 | What will be the nutput of the following code 7

d={"a": 100, 'b": 200, 'c: 300}
print{sum{d.values(}] // len{d.keys{]]]

a)200 b] 600 c] 100.0 d) TvpeError
o ANSWER o
[ 1 IIENENE 6 | 7 8 [ 9 10
- C & B | B | D A | B c | & A
ASSERTION AND REASONING QUESTION

In the following question, a statement of assertion [A) is followed by a statement of reason [R).
Mark the correct choice as:

(2] Both A and R are true and R is the correct explanation of A

(b] Both A and R are true but R is not the correct explanation of A.

[c] Aistrue but R is false

(d} A is false but R is frue,

1, Assertion: Dictionaries are similar to lists, in a way
Reason: Dictionaries are similar to lists, only in mutability.
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2. Assertion: Dictionaries use indexes exactly like lists and tuples, to access elements.
Reason: Dictionary elements are in the form of key: Value pairs where key iz used to
access corresponding value,

3. Assertion: Existence of a key in a dictionary can be ascertained with the membership
operators.

Reason: The membership operators in and not in only work with the dictionary's keys
and not with values,

4, Assertion: Immutable kevs of a dictionary can be duplicated in a dictionary
Reason: A dictionary's key must be unique

5. Assertion: Mutable type dictionaries internally store elements through immutable keys,
Reason: In every key:value pair, the key must be of immutable type always to facilitate

internal mapping of elements.

6. Assertion: The fromkeys(} method creates a new dictionary with the specified keys.
Reason: If no value is given, it assigns None to all keys,

7. Assertion: In a dictionary, values must be unigue.
Reason: Dictionary keys must not be repeated.

8. Assertion: Dictionary is a collection of key-value pairs,

Reasoning: Each key in a dictionary map to a corresponding value. Keys are unique and

act as the index.
9. Assertion: clearf ) method removes all elements from the dictionary.
Reasoning: len{ Jfunction cannot be used to find the length of a dictionary.
10. Assertion: Dictionaries in Pythen preserve insertion order.
Reason: ltems in a dictionary appear in the same order they were added,

10

VERY SHORT ANSWER QUESTIONS

T_Iu_ﬂ-j:t'lﬂl: is the syntax to create an empty dictionary?
How do vou add a kev-vahie pair to a dicionary?

How do you access a value in a dictionary?
| What happens if you fry to access a non-existent key?

:.m‘ﬁf.nﬁ'ria'i-"-

‘How do you remove a key-value pair from a dictionary?
‘What is the output of dictkevs{}?

T

4

=1

Howdo Vol merge two dictionaries?

[

What is the output of dict.get(key, default)?
How do you iterate over key-value pairs in a dictionary?

rﬂ’sn|

|
3

.| What s the output of dict.clear(}?

ANSWERS
{} or dict{)
dict[key] = value
dict{key]
KeyError
del dict[key] or dict.pop(key)
A list of keys
dictl.update(dict2}
The value if key exists, otherwise default
for key, value in dict.items{}):
0. Anempty dictionary
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sHORT ANSWER QUESTIONS
1. Why are dictionaries called mutable types?
How are individual elements of dictionaries accessed?

3. What will be the output of the following code:
d= {"x":10, "y7:15, "= 20, "w":5]}
lst=["x" "w"]
g=[
for k, vin d.items []:
ifkin lst:
s=5=i|k|
printis)
4, What will be the output of the following commands (i) and (if).
key=11
[lu}lgihﬂrﬂ ={1:2, 3:4, 5:6, 7:8}

a

(i} del numbers[key]
(i) numbers.pop{key, -1)
Can you remove key: value pairs from a dictionary and if so, how?
How are dictionary different from lists,
How is indexing of a dictionary different from that of a list or a string?
What will be the result of the following code?
d={"Ja":1,"Ra":2}
dupdate({"Phoehea™:2}]
print{dict)
9. What will be the output of following Python code?
d1 = {"a"10,"h"2,"c":3]

i

E0 e N

strrl=
foriimdl:
strl = strl + stefdd]if] +""
str2 = strl[:-1]
print{str2[:-1])

10, Write a python program to get values of a dictionary in ascending order.,
For Example:

Original Dictionary = {1:25, 2:21, 3:23)
Expected Output= [21, 25, 32]

ANSWERS

Ans 1 - Dictionaries can be changed by adding new key-value pairs and by deleting or
changing the existing ones. Hence, they are called mutable types.
For exaraple:

d=1"a": L, "b": 2}

d]"c"] =3

d["b"]j =4

del d]"s"]

primt{d)
OUTPLUT : {b': 4,'c: 3]
Ans 2 - Individual elements of a dictionary can be accessed by using their corresponding
keys as per the syntax shown below:
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=thictionary-namea= |<key=|
For example:
d= a1, 2 2)
print{d]"a’])
Ans3-15
Ans 4 - The statement (i} del numbers[key] will throw an Error since the given key {11} is
not in the dictionary.
The statement (ii) will display -1 as-the key 11 is not in the dictionary. It won't produce any
EITor,
Ans 5 - Yes, key:value pairs can be removed from a dictionary. The different methods to
remove key:value pairs are given below,
By using del command:
It is used to delete an item with the specified key name. The syntax for doing so isas
given below:
del «dirt onary=[<key=]

For example:

dict = {list": 'mutable’, "tuple’: ‘immutable’, 'dictionary”: "'mutable’]
del dict| " tupla”|
print{dict)

Ans 6:- Structure: A list holds individual values; a dictionary holds key-value pairs.
Access Method: List elements are accessed by index: dictionary elements are accessed by key.
Ans 7 :- In lists or strings, the elements are accessed through their index where asin
dictionaries, the elements are accessed through the keys defined in the key:value pairs,
Moreover, lists and strings are ordered set of elements but dictionaries are unordered set of
elements so its elements cannot be accessed as per specific order.,
Ans g:-
{'Io; 1, 'Ra’; 2, 'Phoebe’s 2}
Reason — The update() method updates the dictionary with the elements from ancther
diclionary object or from an iterable of key/value pairs.
Here, { Phoebe™:2} is a dictionary of key named "Phoebe” which is net present in dict.
Therefore, update function will add this key and its corresponding value to criginal dictionary
dict.
Ans 9:- 3201
Ans 10:-
d-{1:21, 2:32, 3:25]
print[zorted[d.valuaz{]]]
print[d]

LONG ANSWER TYPE QUESTIONS

Q 1:- Write a Python program to create a dictionary that stores the names of students as keys

and their respective marks as values. The program should also calculate the average marks

of all students.

Q 2:- Write a program to create a dictionary with the roll number, name and marks of n

students in a class and display the names of students who have marks above 75.

Q 3:-Consider the following code and answer the guestions that follow :-

Book = {1: "Thriller” , 2; "Mystery " , 3: "Crime ”, 4: "Children Stories”)

Library ={5: "Madras Diaries ", § : "Malgudi Days "}

(i} Ramesh needs to change the title in the dictonary Book from "Crime’ to "Crime
Thriller'. He has written the following command. Book ['Crime’] = ‘Crime Thriller’ But
he is not getting the answer. Help him choose the correct command:




[a] Book [2] = "Crime Thnller (b] Book [3] = "Crime Thriller

[c) Book [2] ={"Crime Thriller’) [d} Book [3]= ('Crime Thriller’)

(ii] The command to merge the dictionary Book into Library the command would be
(2] d= Book +Library [b] print (Book +Library)
[c] Beok.update {Library] (d] Library.update{Bock])

(iii} What will be the output of the following line of code : print{list{ Library])
[a]) ['5', 'Madras Diaries, "6, ‘malgudi Days']
[b) (5’ ., 'Madras Diaries, 6", 'malgudi Days')
[c] [ Madras Diaries’ ‘Malgudi Days']
(d) ['5. 87
(iv]} In order to check whether the key 2 iz present in the dicdonary Book Ramesh uses the
following command : 2 in Book
He geis the answer "True”. Now to check whether the name "Madras Diaries’ exasts in the
dictionary Library, he uses the following command: "Madras Diaries’ in Library But he gets
the answer as ‘False'. Select the correct reason as to why is he getting False’ as an answer.

] We cannot use in operator with values. In operator works with keys only.
(b) We must use the function Library. values (] along with the in operator
(c) We must use the Library.items [ ] function instead of the in operator.
(d) Both b and ¢ above are correct.
[v] With reference to the above declared dictionaries, predict the output of the
following code fragments: - -
(Codel Code2
Library = Book Library=EBook.copy ]
| Library.pop (2] Library.pop{2]
print [Library] print{ Library])
print(Book) | print(Book]

Q 4:- Consider the following dictionary stateCapital
stateCapital = { AndhraPradesh” :"Hyderabad’, "Bihar™; "Patna”, "Maharashtra”;"Mumbai”,
"Rajasthan”; Jaipur’}
Based on above dictionary find the output of the following statements :
(a) print{ stateCapital.get( "Bihar"]]
(b} print{stateCapitalkevs{]]
[c] print{stateCapital.values(]]
(d] print{stateCapital.items(]]
(e] print{len{stateCapital])
(f) print{"Maharashira” in stateCapital]
(g] print{stateCapital.get{ Assam™})
(h] del stateCapital["Andhra Pradesh"]
Q 5:- Write a Python program to print a dictionary where the keys are numbers between 1 and
n {both included) and the values are square of keys
Q & A dictionary in Python is an ordered collection of data values that stores key:value pairs of
values instead of a single value as an element. Multiple key:value pairs are separated by
commas and all of these are enclosed in { }. An empty dictionary without any items is written
with just two curly braces, i.e. as: {}. Consider the dictionary D1 created as :
Di={"Ama " :25, "Ritu " ;30 , "Dia " :27}
[a] Which of the following methods returns a sorted sequence of the keys in the list?
(i} sorted () (i) fromkeysf{) (iii) update() [iv]) items{)
(b) Predict the output [considering dicionary D1 created abowve ):-
print{{D1 ["Anu]+ D1["Anu “T})
(ij25 (i) 30 (iii} 55 (iv] 50
[c) Which of following is an invalid statement {considering dictionary D1 created above}?
(i} D1[*Anu"]=33 (i) D1["Ritu]=46 (iii) D1["Dia"]=44 {iv) D1[33]="Anu"
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(d} The clear{) method is used to remove the elements of the dictionary. [t can also be used
to delete a particular key value pair in a dictionary - True / False
(e] Which of the following statements will create a dictionary?
(i} d=1{] (i) d= {"Dan”:40, "Don": 45}
(iii} d ={40: "Ron”, 45: "Reb”}  [iv] Allofthese
Q 7:- Write a program to create a dictionary namely Dict with 10 keys 0...9 , each having values
as 200, Update the first and last values by adding 200 to each of them.
Q 8:-Why is the following code producing error ? Correct the error and display the output of the
corrected code .
bax, jais, crates = [}, 4}, {1}
box|'biscult’]=1
box |"cake'|=3
jarg[jam’]=4
crntes| box' |=box
crates|'jara’]|=jars
printlleni{ crates|box| ] )
Q. 9 :- Find the output of the following code:-
[a) fruit= {}
Li=["Apple’ 'banana’, ‘apple’]
forindexin L1 :
if index in fruit:
fruit{index]+=1
elze:
fruit{index]=1
print{len{fruit}, "\n", fruit)
[b) d1={5: number’, "a": ‘string,, {1,2}: tuple’}
print{ ‘Dictionary contents 7
for x in d1.keys():
print(x “:", d1[x], end="")
print{d1[x]*3}
print( ]
Q.10 :- Write a program to input your friends names and their Phone Numbers and store them
in the dictionary as the key value pair. Perform the following operations on the dictionary :-
[a]) Display the name and phone number of all your friends.
[b) Add a new key- value pair in this dictionary and display the modified dictionary.
[c} Delete a particular friend from the dictionary
[d} Modify the phone number of an existing friend
[e) Check if a friend is present in the dictionary ornot
(f} Display the names of all friends in sorted order.

ANSWERS
Ans 1:-

student marks = ()
# et tha smbar &F ertudants
fidie ATlelanTs = LAt {inpulf “Crter the fAvelber of aredenis: = 5)

g Collect sludent nEnes and mEsrss
far _ Am rangafnue_sStodents):
riatss = Lhpuoc "Enter student fnarme: =)

marks = Flaatidnputi{F"Enter narks faf faomet: 1)
=t tofenl_narks[rienes] = macks

F Calculate average Diairks
LY satwdent smarks:
admrage narks = Soedatudent marks valioesil 31 8 Teil slodbenal  marks)
print{ ™ wnStudent Groadez:")
for student, marss In sbodent_marks . Ltensd ).
print{ M f{atudenth. dnarkai=)
princf T unAverags Lrade: Javarage macks:  JTF" 3
s ime:
printi ko stoadent dats proeelded — 3




Ans 2:-
m- At (input] e mary SPudent s 3}
stu—= | F
for 4 in range (¥, m+1):
print [“Entsr dstails of studsnt=, (i3}
fellng =inkdinpgutd " Mall rumbsEr 2935
mname= inpuat{ MHome - "%

marks= float (imput{ darks : g |

gd= § “Rall mna * ; Foallhg, “vaese © phamE |, “MarksT: marks)
hey= “Sig" = str (L)

stu [koyl=d

print {"Studont with marks = 75 arc: ™)
Far 4 @y range £9,. mel s
EEy - “HTu” =850 (1)
if =T [keyil "Marks®] =- 75 :
primt{stu [key]}

Ans 3:-

(i} b (ii} d (iif) d (v} 2
[v] Code 1:
I1: “Thriller”, 3: “Crime *, 4: "Children Stories "}
{1: "Thriller”, 3: "Crime ", 4: "Children Stories "}
Code 2:-
11: "Thriller”, 3: "Crime ", 4; "Children Stories "}
{1: "Thriller”, 2: "Mystery *, 3: "Crime , 4 : "Children Stories” }
Ans 4:-
[a] Patna
[b) dict keys{['AndhraPradesh’, 'Bihar', 'Maharashtra’, 'Rajasthan’)
(c] dict values{['Hyderabad', Paima', 'Mumbai’, Jaipur'])
[d] dict_items{[['AndhraPradesh’, "Hyderabad'), {'Bihar', 'Patna’}, { Maharashtra’, "Mumbai’).
['Rajasthan’, Taipur']])
(e] 4
[f} True
[g] None
(k) It will give KeyError as there is no key as "Andhra Pradesh'(space in between)
ANS 5:-
I=int{input{"Enter the Limit : "})
d = dict(]
for x in range[1.1+1}:
dx]=x**2
print{d)
Ans 6:-
[a) [i] sorted [b)}iv]) 50 [c} (i) Di['Ritu]=46 (d] False (e} {iv) All of these
Ans 7:-
=== | Dot=dictfromkeys{range{10), 200)
»>» | Det[D]+=200
>>> | Det[9)+=200
=== | print{Dct)
_{D: 400, 1: 200, 2: 200, 3: 200, 4: 200, 5: 200, 6: 200, 7: 200, 8: 200, 9: 400}

Ans &:-
The last line of the code is producing error because of the expression crates[box]. This is
because there is a dictionary box defined above and it iz assigned to  crates ['box]
[notice the string ‘box"). But the above is trying to access the crates dictionary using the
box dictionary whereas it should be accessed using the 'box’ as the key is the box" string
and not the box dictionary.
So, the corrected code will have the last line replaced as -

print{ len[crates[box']})
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and it will produce the output as :-
2 [which the length of crates ['box’] value which is the box dictionary.)
Ans -
(2] 3
{‘Apple’: 1, banana': 1, ‘apple’: 1}
(b) Dictionary contents
5 i numbernumbernumbernumber
a : siringstringstringstring
(1, 2} : tupletupletupletuple

Ans 10 :-
n=intfinpur(”How many friends"]})
fed={]}

foriin range{n):
print"Enter details of Nriends , (i+17))
nmname=input("MNMame: ")
ph=intlinpurt{("Plioie: "])
fd[nameal]=pla
print"FrhHiendd dictioanrme 1e 7, Id)
ch=0
wiile ehhi=7:
prinel "yve Menu")
print"l. Display all friends " )
print{"2. Add new frriend ")
prine"2. Deleve o frlend ™)
print"4. Modify a phone number )
print"5. Searvch for a fricnd )
print{"a. Sort on naanes ")
prino"7. Exic")
ch=int(input{"Enter yvour chioices {1...7 17))
if chewl:
printfcd)
elif ehe=22:
print("Enter detnils of nesw friend ')
mamie =lnpur " Mame = )
ph=int(inpurt{"Phone - "))
fd[namal]=ph
ehif ch==
mmi=inpur("Friend Mane ta bhe deleced ")
res={d. pop(nmm,-1)
ifres (= -1:
printlres, "deleted™)
alme:
prine"No such frdend ™)
el f olhymesg;
name =input{"friend Mame - ")
r.|-l1=E:|"|l': {in]',ulr[:"'t'.'lulﬂﬂﬂrl Pliciie "'J]
fdd[name]=pl1
clif ch==5:
mame =inpul " Friend Manme - ")
if mame in fd:
princfoanee , "exizes ln the dictomary )
ol
print(name, "does not exist in the dictionary ™)
alif ch==6:
let=sorted(fd)
Fﬁ“t[”{“p ﬂ‘nd=""]
forainlst
printfa, ", fdlal, end ="")
princ("}")
alif ch==7:
Lireak
olge:

print"Valid Cholces ave 1,,...7")
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PRACTICE QUESTIONS

Write a Python program to count the frequency of each word([irrespective of case)

| ina given string and store the result in a dictionary,

=

3. |

e.g. Input: "Hello world, hello python”

| Output: {"hello”: 2, "world": 1, "python”: 1}

Create a dictionary to store student information, mc'ludmg name, age, and g;r'ade
' Write a program to add a new student also write code to retrieve a student’s
information by name,

Givena dictionary of student gl'ElI:'E.':T-_. WTite a pmgra.m to calculate the avﬂrage
grade for each student and return the result in a new dictionary.

Input: {"john": [80, 70, 90], "Jane": [70, 80, 70]}

Output: {"John": 80.0, "Tane™: 73.33}

3.

| Write a program to merge two dictionaries and return the result.

Input: dictl = {"a™ 1, "b"; 2}, dict2 = {"a": 3, "d": 4}

| Qutput: {7a":3, 0" 2, 'd": 4} -

Given a -E[]-[.'IIIEIHEI"I.F of employee data, write a program to find the h;ghest s:;lzr}f
and return the emplﬂg.ree 5 name and salary.

Input: {"John™: 50000, "Jane™: 60000, "Bob™: 70000}

| Output: ("Bab”, 70000]

6.

Develop a Python program that utilizes a dictionary to store the details of
employees in a company, including their names, ages, and salaries. The program

. should also calculate the total salary expenditure

7.

'"Degn a Python program that employs a dictionary to store the details of books in

a library, including their titles, authors, and publication years. The program
should also find books by a specific author.

8.

' Write a Python program that utilizes a dictionary to store the details of customers

in an ecommerce platform, including their names, addresses, and order histories.
The program should find the customer with the highest total order value,

)

| 10.

EE?

Design a Python program that employs a dictionary to store the details of patients
in 2 hospital, including their names, ages, and medical records. The program
should find patients by a specific age range.

‘Write a Python program that utilizes a dictionary to store the details of products

in an inventory management system, including their names, quantities, and prices,
The program should update the quantity of a product as per users need.

. Develop a P!.fﬂ'mn ﬁrngrﬂ.m thatuses a ﬂictinna.r:}*m store the detatls ufﬂights in

| an airline management system, including their unique mumber, source,

destination, deparfure times, and arrival times. The program should find flights
baszed on its number or source or destination as per users need.
(Hint : Menu Driven Program]




INTRODUCTION TO PYTHON MODULES
INTRODUCTION
4% A Library refers to a collection of modules that together cater to specific type of needs or
applications.
4 A moedule is simply a python file where statements, classes, Objects, functions, constants
and variables are defined. The file name is the module name with .py extension.

# A module, in general:
o is independent grouping of code and data [variables, definitions , statements and
functionz).
o Can be re-used in other programs.
o Can depend on other modules,

Composition/Structure of python moedule

i

CatHER
PYTHON

W CCLALS

IMPORTING MODULES IN A PYTHON PROGRAM

In Python, the import statement allows access to modules and their definitions, such as
functions, classes, and variables, supporting modular and efficient code organization.

import statement allows a program to access code from external medules, promoting
modularity and reuse.

i} Toimportentire module :the import emodule> command

(ii} To import specific objects from a module : from <module> import cobject> command

A Importing Entire module:- The import statement can be used to import an entire
module and even for importing selected items. To import an entire module, the import
statement can be used as per the following syntax:-

import modulenamel, [ modulename 2.....]
Example :-

import math

value = math.sgrt [25)

print{value)

E. Importing specific Object from a Module :- if you want to impoert some specific
items not all from a module, then vou can use from <module> import statement as per
the following syntax :-
from <module> import <objeciname=, [, <objeciname= [...]|*

[2) To import single Object - if you want to import a single object from the module
like this so that you do not have to prefix the module’s name , you can write the
name of object after keyword import.
from =module> import <objeciname>
#example :-
from math import pi




print{pi)
Note :- in this method the constant pi can be used directly and you need not
prefix it with module name like print{math.pi).

[b) To import Multiple object - if yvou want to import multiple object from the
module like this so that you don't have to prefix the medule’s name , you can write
the comma separated list of object after the keyword import
from =module> import <objectnamel= <objectname2 >
#example:
from math import sqrt, pow

[c} To import All object of a module :- if you want to import all the items from the
module like this so that you don't have to prefix the module’s name , you can write

from =module name> import *
Zexample
from math import *

WORKING WITH MATH MODULE

Python's standard library provides a module namely math for math related functions that work
with all number types except for complex numbers,

import math
Some import functions in math module: 3 :
Function | Description Example Output
sqri(}] | Returns the square root of a number  math.sqref49] 7.0
ceil[ ] | Returns the upper integer math.ceil{81.3] 832.0
] math.ceil{-81.3) -51.0
foor{ ) Returns the lower integer math.floer(81.3} 81.0
| mathfloor(-61.3) | -62.0
powl ] Eﬂlculate the power of a number . math.pow(2,3] E 0
fabs[ ] Rﬂi:u.ms I:he absolute value of a number | math.fabs(-5.6) 5.6
sin{ ] 1 Rel:urns the sine of a nu.mher math.sin[90] 0.59399
cos() Returns the cosine of a number math.cos{90) -
0445073
tan({] Returns the tangent of a number math.tan{90)
| _ 1995200 |
degrees{] | The degrees () converis angle x from | math.degrees{3.14) | 179.91
| radiansto degrees N SR | — |
radmns[ln The radians ] convert .;mgle x from Math.rathan[l 79.91 | 3.14
degrees fo radians. H ]

Example

Write the corresponding Python expression for the following mathematical expression-

D Ja2+b® +2*

(ir) 2 —H.l._-?."" +dy (et} pie I:Th;
(iv) (cosx/tanx)+x {u}[fi’ ~x
Solution :-
(i) math.sgri{a*a+b*b*c*c)
[ii) 2-y*mathexp[2*y]+4*y
[iii) p+g/math.pow({r+s)4)
[iv¥] math.cos(x)/ mathtan(x})+x

math.fabs [math.exp(2}-x)

q




WORKING WITH RANDOM MODULE

To work with the functions of 2 random module, we must import a random module in the

program,
_import random
' Function . Description . Example Output
| random ( ) It returns a random float x, random.random(]) 0.2819547
|| suchthatO<x<1 | R
' randint(a, b) It refurns an integer x between | random.randint(1,10) 5
a & b such that

i niic H aﬂ}:gh =1 2= =T T o2 =" . H1
| randrange It returns a random item from | random.randrange(100,1000 | 150
| [[start] stop | the given range upto stop-1. 3]
. Lstep]] ; :
| choice[<seg>) | It returns a random element random.choice{ welcome”) ‘0’
| "beyond gylizhus | from the sequence random.choice([1.4.2.3]) 2

Example

1, Togenerate a random floating-peint number between 0.0 to 1.0

Using

import random

print{random.random{ }]

Qutput:- 0.02235193431 # The cutput generated is between range 0.0 to 1.0
To generate a random floating point number between to certain numbers using random { }:

[a) multiply random( ) with difference of upper limit with lower limit. i.e,
[upper limit-lower limit)
(b]) add to it lower limit
import random
print {random.random{ }*{35-15)+15)
Qutput-28.3071872734 # The cutput generated is foat between range 1510 35
To generate a random integer number in range 15 to 35 using randint ( ):
print {random.randint{15.35])
Output- 16 & The output generated is integer between range 15 to 35
randrange( ) function

The function randrange( )} can be used in following three ways ;-

(1

(i)

()

random.randrange{<stopvalue=} - to generate a random number in the range 0 to
<stop value=
example :- random.randrange(45]

output:- 13 ¥ a random number generated in the range 0...45
random.randrangel <stari>, <stop>} :- to generate a random number in the range
<start value> to <stop value>
for example :- random.randrange(11,45]

output :- 25 # a random number generated in the range 11...45
random.randrangel <stari>, «<stop>, <step>) :- to generate a random number in the
range <start value= to <stop value= but difference between two such generated
random numbers will be a multiple of <step> value,
for example :-
random.randrange{11,45.4) will always give a value from

11,15,19,23,27.31,35.39.43

i randem.randrange{11,45.4]
_ BUHPOLE3S # See each generated randam number
i) randinmrandeangaf11.454) = isone of the above given values
output:- 35
ili} randomrandrange{1145.4)
output :- 39 )




WORKING WITH STATISTICS MODULE
To work with the functions of the statistics module, we must import the statistics module

in the program.
import statistics
OR
____ From stafistics import mean, median, mode
Sr.No Function Description Example Output
1. | mean (<zeq>) | ltreturnsmeanofa | print{statistics.mean([1, 3, | 6 |
: . lstofnumbers  57911]) |
2 median{<seq>] | It returns the median | print{statistics. median([1, | 7
(middle value) ofthe | 3,5.7,9,11,13]))
_ | pivendata sel ._
3, | mode(<seq=>] It returns the mode | prini{statistics mode{[1.3, | 3
{central tendency) of | 3,3.5,7. 7, 91))
the given numeric or
| nominal data set.
QUESTION BANK
MULTIPLE CHOICE QUESTIONS
1. What iz the value returned by math.floor{3.4) 7
[a) 3 (b] 4 ic) 4.0 (d] 3.0
2 . Which of the following is not a function/methed of the randem module in Python 7
(a] randiloat( ] (b] randint{ ) {c) random( ) (d) randrange( }
3. What will the following code resultas ?
import math
x=100
print{x>0 and math.sqrt{x]]
{a) True ib]1 (€} 10 (d) 10.0

4. What is the output of the function shown below if the random module has aiready
been imported 7
random.randint{3.5.7)
[a] Error
[b) Any integer between 3.5 and 7 including 7
[c] Any integer between 3.5 and 7. excluding 7
[d) The integer closest to the meancf3.5and 7
5. Which of the following options is the possible outcome of the function shown below ?
random.randrange {1,100,10)
[a) 32 (b} 67 [c) 91 (d) 80
6. How can you impert a specific function from a module in Python?
[a]) using the import’ keyword followed by the function name
[b]) using the ‘import’ keyword followed by the module name and function name
separated by a dot
[c] using the require’ keyword followed by the function name
(d] using the "use’ keyword fellowed by the medule name and function name separated

byadot
7. Which keyword is used to create an alias while importing a module in Python?
[2) rename (b] alias e as (d) with

8. The collection of modules and package that together cater to a specific type of
applications or reguirements, is called
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(a] classes (b] library [c] module (d] documentation
9. What will be the output of the following Python code?
random.randrange({0,91,5)

[a) 95 (b) 18 (c) 79 (d] 10
10. Which of the following is equivalent to random.randrange(3}7
[a] range(3) [b) random.choice{range{0, 3])
[c) random.shuffle{range{ 3]) (d} andom.select{range{3])
; = _ ANSWERS — .
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ASSERTION AND REASONING QUESTIONS
In the following question, a statement of assertion (A) is followed by a statement of reason (R].
Mark the correct choice as
(a) Both A and R are true and R is the correct explanation of A.
(b} Both A and R are true but R is not the correct explanation of A,
[c] Ais true but R is false
(d]) Ais false but R is true,

1. Assertion :- After importing a modules through import statement, all its function
definitions, variable , constants eic are made available in the program.

Reason :-Imported module's definitions do not become part of the program’s
namespace if imported through import <module> statement.

2. Assertion :- If an item is imported through from <module> import <item> statement
then you do not use the module name along with the imported item,

Reason :-The from <module> import <item> command adds the imported items directly
to the namespace of the program.

3. Assertion : To use a function from a particular module, we need to import the module.
Reason : import statement should be written after function call to 2 function of that
module.

4. Assertion : Pythen Standard Library consists of various modules,

Reason : A function in 2 module is used to simplify the code and avoids repetition

5. Assertion :-, Python's built-in functions, which are part of the Python standard library,
can directly be used without specifying their module name.

Reason :- Python's standard library's built-in functions are made available by defaultin
the namespace of a program.

ANSWERS
1 C I - . 5
b a1 e [ » | a
SHORT ANSWER QUESTIONS
1. Name the Python Library module which should be imported to use the following
functions:
(i} sin{} (ii} randint()

2. What possible cutput{s) are expected to be displayed on screen at the time of execution
of the program from the following code? Also specify the maximum values that can be
assigned to each of the variables Lower and Upper.




iTnport random
AR =[20,20,40,50,60,70]
Lower= random randint[ 1,3)

Upper=random randint{2,4)
for kin range {Lower, Upper: 1]:

print{ ATk] , end="#"

(i) 10540#70% (ii) 30#40850% (i) SO#608704 (iv) 40#50870#
3. What possible output{s] are expected to be displayed on screen at the time of
execution of the program from the following code? Also specify the minimum and
maximum values that can be assigned to the variable End.
import random
Colours =[ VIOLET, INDIGO" , 'BLUE", "GREEN’, YELLOW", "ORANGE', "RED)]
End = randrange{2]+3
Begin=randrange[End)] +1
foriinrange (Begin, End):
print[Colours [i] , end="&")
(i] INDIGO&BLUE&GREEN& (ii} VIOLET&INDIGO&BLUES
[iii} BLUES:GREEN&YELLOWS& {iv) GREEN&YELLOWEORANGES

4, Identify the correct possible output for the following Python code:
import random
for N inrange (2, 5,2):
print { modom. modrange{ 1L N), end="4"]

[2) 18345 (b) 2#3# () 1#4% (d) 1%#38
5. The radius of a sphere is 7.5 metres. Write Python script to calculate its area and

volume. [Area of a sphere = 4nr?, Volume of a sphere = Emﬂ.]

6. What is 3 Python module? What is its significance?

7. Which import statement does not require the imported module’s name along with
imported variables /definitions in the program and why?

8. A triangle has three sides a,b,c, take values from user, calculate and display its areas
using Heron's formula as

_ﬂ+b+c
=—
Area = ./s(s —a)(s — b)(s —c)

9. Write a random number generator that random numbers between 1 and 6 [simulates a
dice} until the user wants.
10. State True ffalze: -

(a) A python program and a python module mean the same.

(b) A python program and a Python module have the same .py file extension

[c] Any folder having .py files is a python package

(d] The Statement from <module> import <objects> iz used to import a medule in full
ANSWERS

5

1. (i} math module [ii) random module
2, (i) 30#40#50%
a, Maximum value of Lower; 3

b. Maximum value of Upper: 4
3. (i} INDIGOSBLUE&GREEN&
3. Minimum Value of End = 3




b. Maximum Value of End =4
4, (d) 1#3#

LN

import math

=75

arca= 4 "math.pi*r*r

volume —[4/ 3]*maﬂ1.pi'mal:h.pnw[r.3]
print["Radius of the sphere: ', r, 'metres’)

print| ‘Area of the sphere ' area, 'unils square’)
print[ 'Volume of the sphere ' volume | "units cube')

6. A "module” is a chunk of python code that exists in its own [.py) file and is intended to be
used by Python code outside itself,
Module allow one to bundle together code in a form in which it can easily be used later.
The modules can be “imported” in other programs so the functions and other definitions
in imported modules become available to code that imports them.

7. The from <=module> import<ilem> statement does not require the imported module's
name in the program code because it modifies the namespace of the current program and
brings all imported variables /definitions in it.

P ot meth

a,bc=17,23.30

s= [a+b+o] S

araa= mathsgri(s®[s-a)*[(s-b)*[s-c]]
print[ Sides of triangle: ', ab,c)
print["Area: || ares, ‘units square’)

fmport random

min=1

max=6

rall_again="y'

whille roll_agaln=="y' or roll_again==""":
print[ “Rollin the dice....."]
val=random.randint{min, max)
print( “You get ... Swal)
roll_asain=input["Roll dice again Y /M- ")

10. (2] False (b)] True (c] False  [d) False




SOCIETY, LAW AND ETHICS

DIGITAL FOOTPRINT
A digital footprint is the trail of data you leave behind while using the infernet or digital
devices. It includes everything from your browsing history, social media posts, and online
purchases to metadata like IP addresses and cookies. There are two types: active [data you
intentionally share, like posts or comments) and passive {data collected without your direct
input, like website tracking or location data).
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Why It Matters

Privacy: Companies, governments, or hackers can track your behavior, preferences, and
location.

Reputation: Employers, schools, or others may judge vou based on your online activity.
Security: A large digital footprint increases risks of identity theft or targeted scams.

Managing Your Digital Footprint

Review Privacy Settings: Limit what apps and websites can collect

Be Cautious with Sharing: Think before posting or sharing personal info.

Use Strong Passwords: Protect accounts to prevent unauthorized access.

Clear Drata Regularly: Delete old accounts, cooldes, and unused apps.

Use VPNs or Incognito Mode: Reduce passive data collection.

Manitor Your Footprint: Google yourself or use tools like Have I Been Pawned to check
for exposed data.

DIGITAL SOCIETY AND NETIZEN: NET ETIQUETTES
2 Who is a Netizen?

A netizen [internet + citizen) is someone who actively participates in the online world.
Netizens are responsible for contributing positively to the digital commumnity, just like good
citizens in real life.

| What is Net Etiquette [Netiquette)?

Netiquette refers to the code of proper behavior and manners while interacting online. It's
about being respectful, kind, and responsible on the internet—just like good manners in the
real world.
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Area Best Practices
General Be polite, avoid typing in ALL CAPS (it's like shouting), and use
Communication Proper gramimnar.
Respect Others Avoid offensive comments, personal attacks, or hate speech.
Privacy Don't share someone else’s personal information or photos
. ‘without consent.
- Avoid Spamming Don't flood chats, emails, or comment sections with repeated
| orirrelevant messages.
Constructive Feedback | Give respectful and useful feedback, Espemalq, in forums or
| class groups.
Reply Promptly Respond fo messages or emails within a reasonable time,
: _ especially in professional settings.
Avoid Plagiarism Give credit to sources—don't copy-paste without
-1 | acknowledgment
Be Helpful Assist others when they need help or information online,
Thmk BEfﬂTE You Post | Ask :.murself- Isit true? Is it kind? Is it ne:&ssarf‘
Cultural 5ﬂ'ﬂ:ii[l:l.'l-']ltj.r Be aware that pe:uple from different cultures might interpret
your messages differently.

COMMUNICATION ETIQUETTES

These are the rules and guidelines for effective and respectiul communication, especially in

digital environments like emails, chats, and online meetings
1. Be Clear and Concise: Use simple and direct language. Avoid long, confusing sentences.
2. Use Appropriate Language: Avoid slang, offensive words, or all-caps (which can be

interpreted as shouting).

o

like Regards.

il L

o.

SOCIAL MEDIA ETIQUETTES

These are guidelines to behave responsibly and
respectfully on platforms like WhatsApp, Instagram,
Faceboolk Twitter, etc,

1. Think before Posting: Aveid posting anything
offensive, controversial, or harmbul.

2, Respect Privacy: Don't share others’ personal
information or photos without permission,

3. Avoid Cyberbullying: Do not troll, harass, or
spread rumors about anyone.

4, Be Authentic: Don't pretend to be somecne else
or spread fake news.

L3 Use Proper Language: Maintain a decent tone,
especially in public posts.

B, Give Credit: Aclmowledge sources when sharing
someone else’s work or content.

7.
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Use Subject Lines {in emails): Always include a meaningful subject line.
Proofread: Check spelling and grammar before sending any message.
Respond Promptly: Reply to emails and messages in a timely manner.
Avoid Spamming: Don't send unnecessary or repetitive messages.

Listen actively (in online meetings): Don't interrupt, and use mute when not speaking.

Be Respectful: Address people politely. Use greetings like Dear Sir/Ma 'am, and closings
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Manapge Time: Don't overuse social media, and take breaks when needed.




8. Report Inappropriate Content: Use reporting tools on platforms to flag abusive or
harmful content.

DATA PROTECTION

Data protection refers to the process of safeguarding important information frem corruption,
loss, or unauthorized access. Examples of sensitive data include biometric information, health
information, financial information, or other personal documents, images or audios eor videos. The
motive behind implementation of safeguard policies is to ensure that sensitive information is
appropriately protected from modification or disclosure.

B INTELLECTUAL PROPERTY RIGHTS (IPR)

IPR refers to the legal rights given to individuals or organizations for creations of the mind—like
inventions, literary works, symbols, names, and designs. These rights help protect ownership
and encourage innovation and creativity.

1
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Types of Intellectual Property Rights

- Type Description Example

 Copyright | Protects original literary, artistic, musical, Books, songs, movies, |
or dramatic works. software code

- Patent Granted for a new invention, giving the | A new medicine or

| | creator exclusive rights for a imited time. | machine J

' Trademark Protects symbols, logos, brand names, or | Nike logo, "Just Do It
slogans that distinguish products or slogan

... . Services. |

- Design Rights Protect the appearance, shape, or | Design of 2
configuration of a product. smartphone or a piece

of furniture
- Geographical refers to products that have a specific Darjeeling tea,
Indication (GI) @ geographical origin and possess qualities | Banarasi sarees

(3 Violation of IPR
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Type Maanmg l Example
- Plagiarism Piag:ansm Copying someone else’s | Submitting someone else’s |
! work or ideas and presenting them | essay as your own.

| as your own without credit. |

Copyright Using copyrighted material without | Uploading pirated movies |
 Infringement _permussion. Sl L

 Trademark Using a registered trademark Selling fake Adidas shoes
Infrmngement without autherization. | with the logo.

# Why IPR is Important
# Encourages innovation and creativity
# Helps creators earn recognition and financial benefit
e Prevents unauthorized use or misuse of creative works
s Supporis economic development by protecting business assets

Open Source and Licensing
Open Source Software is any computer software that is distributed with its source code
available for modification
Examples of 0S5 are Linux, Unix, MySQL etc.
Criteria for the Distribution of 055

e Free Redistribution

e Source code

e Integrity of The Author's Source Code
Open-source software is software where the source code is freely available for use,
nmdlﬁn::&tm-n,. and distribution.

l.mense Type _I]gst:nptmn - -
Creative Commons  Allows creators to S[]E[:lf} what others can do with theirwork
(cc) | {like share or remix]).
' GNU General Public | Ensures that software is free to use, m::ldaf} and redistribute,
License [GPL) and any modified version must alsc be open.
 Apache License Permissive license allowing modifications and use, even in
' | proprietary software, wlth credit to the original developers,

Software License
A software license is a license agreement that gives an individual, a comipany or an organization
pemiis:';inn to use a software program.
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Types of software License
(i) Proprietary Software License
It is a legal agreement that gives the user permission to use the software under specific
conditions but does not allow access to the source code or permission toc medify, share, or
redistribute the software. Example: Microsoft Windows and Adobe Photoshop are proprietary
software,
(i} Free and Open-Source Software License
It refers to the software that users can safely run, adopt and redistribute without legal restraint.
055 refers to freedom to use, share and /or modify the source code. Examples: Linux,
LibreOffice, Mozilla Firefox, GIMP.
Open source softwares are further classified into Permissive license and Copyleft license.
» Permissive License
& MIT License
o BS5D License
0 Modified BSD License or 3-clause License
o Simplified BSD License or 2 clause License
o Apache License
e« Copyleft License
= GNU GPL [General Public License)
g CC {Creative Commeon}) License
& GNU Lesser General Public License [LGPL)

CYBER CRIME

Cyber-crime refers to illegal activities carried cut using computers, the internet, or other digital
devices. Cyber-crimes include various criminal activities carried out to steal data or to break
down important services. These include bhacking, spreading viruses or malware, sending
phishing or fraudulent emails, ransomware, etc.
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" Hacking

Hacking is unauthorized access to a computer, network, or digital system.
+ Often done to steal, alter, or destroy data,
+ Involves breaking into systems without permission.
+ Hackers may:

Steal personal information

Damage or delete files

Disrupt online services
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+ Prevention tips:
= Use strong passwords
o Install firewalls
o Keep antivirus software updated

. Eavesdropping
Eavesdropping means secretly intercepting digital communication.
» Attackers listen to emails, chats, or data transfers without permission.
+ Common on unsecured networks {e.g., public Wi-Fi).
» Goal: Steal sensitive info like:
o Passwords
o Credit card numbers
= Private messages
» Prevention tips:
o Use encryption
o Access only HTTPS websites
o Connectviaa VPN

Phishing and Fraud Emails
» Phishing: Fake emails that trick users into revealing personal info {e.g. passwords, bank
details).

« Fraud emails: Scam messages offering fake prizes, jobs, or money to deceive people,
+ Often include fake links, urgent messages, or too-good-to-be-true offers,
+ Goals:
o Steal data
= Spread malware
o Trick users into sending money
Safety Tips:
» Don't click suspicious links,
« Nevershare personal er financial info.
+ Use spam filters and report phishing attempts.

HOW TO HANDLE SUSPICIOUS EMAIL

1, If you receive a phishing email message, do not respond to it Don't open junk mail

2, Approach links in e-mail messages with caution.

3. Approach images in email with caution Approach attachments in e-mail messages with
caution.

4. Don't trust the sender information in an e-mail message. Don't trust offers that seem too
good to be true, Report suspicious email,

5. Don't enter personal or financial information into pop-up windows. Don't forward chain
email messages.

6. Update your computer software,

7. Verify the Identity and Security of Websites.

8. Type addresses directly into your browser or use your personal bookmarks.

® Ransomware

A type of mahware that locks or encrypts your files.
o The attacker demands a ransom {money) to restore access.
o Spread through malicious emails, links, or downloads.
o Victims can lose access to important data,

« Prevention Tips:

o Keep backups of important files,
o Use updated antivirus software,
o Avoid clicking unlmown links or attachments.




1 Eg: In the WannaCry attack {2017), ransomware spread werldwide, encrypting data in
hospitals, businesses, and governments, demanding Bitcoin as ransom.
& Cyber Troll
Cyber trolling iz the act of posting offensive, hurtful, or provocative messages online to upset
others,
+ Trolls often target people on social media, forums, or comment sections.
+ The goalis to provoke, insult, or cause emotional harm.
+ It can lead to cyberbullying or mental stress for victims.
Safety Tips:
+ Ignore and do not respond to trolls.
« Report and block abusive users,
+ Use privacy settings to control who interacts with you online.
& Cyberbullying
+ Cyberbullying is when someone uses digital platforms [like social media, messages, or
emails) to harass, threaten, or humiliate cthers.
« [t can include spreading rumors, sending hurtful messages. or posting embarrassing

content.
« Victims may feel depressed, anxious, or scared.
Prevention & Safety Tips:

» Do notrespond to bullies.
+ Block and report the bully.

+ Talk to a trusted adult or teacher.

+ Keep evidence [screenshots) of the zbuse if needed.

{ CYBERSAFETY
Cyber safety refers to practices and precautions that protect users from online threats and
ensure 3 safe digital experience.

Safely Browsing the Web
1. Use Secure Websites:

Look for htips:// and a % lock symbol in the address bar.
2. Avoid Suspicious Links:
Don't click on unknown ads, pop-ups. or downlead attachments from untrusted sources,
3. Imstall Antivirus /Antimalware Software:
Helps detect and remove malicious software.
4. Keep Software Updated:
Regular updates fix security holes in browsers and apps.
5. Use Search Engines Wisely:
Don't enter personal info on random websites,
&. Avoid Using Public Wi-Fi for Sensitive Tasks:
Hackers can intercept your data on open networks.
s Identity Protection
1. Keep Personal Information Private:
o Do not share your full name, address, passwords, or school name publicly.
2. Use Strong Passwords:
o Use a mix of letters, numbers, and symbols.
o Avoid using names, birthdates, or "123456".
3. Enable Two-Factor Authentication [2FA):
o Adds an extra layer of protection when logging in.
4. Beware of Phishing Scams:
0 Emails or messages pretending to be from trusted sources asking for persconal
info.




1 Confidentiality
1. Encrypt Sensitive Drata:
o Use encryption tools or secure platforms when sharing sensitive info.
2. Don't Share Passwords:
o Even with friends, Keep login details confidential.
3. Log Out After Use:
o Especially on shared or public devices.
4. Access Control:
o Only authorized users should be allowed to access important data.

5. Respect Others’ Privacy:
& Never snoop into others’ accounts or files.

% MALWARE
+ Malware {[malicious software) is designed to harm or gain unauthorized access to
computer systems.

» Common types:

o Viruses - replicate and spread by attaching to files.

o Trojans - disguised as legitimate software,

= Adware - displays unwanted ads and may track user activity,
« Knowing the types helps in prevention and protection.
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VIRUSES

» A virus is a type of malware that attaches to legitimate programs or files.
It replicates when the infected file or program is run.

Spreads through email attachments, infected files, or USB drives.

Can corrupt/delete data, slow down systems, and cause other damage.

4 TROJANS (Trojan Horses)
Trojans disguise as legitimate software to trick users into installing them.
Unlike viruses, they do not replicate themselves,
Use social engineering (fake updates, apps, etc.) to spread.
Once installed, they can:
= Steal sensitive data
= Create backdoors for hackers
o Install more malware
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ADWARE
+ Adware shows or downloads ads autematically while you're online,
+ Not always harmful, but can:
o Slow down your system
o Clatter the screen with unwanted ads
+ Some adware may track user activity and collect personal data, causing privacy
CONCEerns.

E-WASTE MANAGEMENT
&% E-Waste (Electronic Waste)
E-waste refers to discarded electrical or electronic devices and components that are no longer
useful or worldng,
E-waste broadly covers waste from all electronic and electrical appliances and comprises
items such as computers, mobile phones, digital music recorders/ players, refrigerators,
washing machines, televisions (TVs) and many other household consumer items.
A device is declared as e-waste (electronic waste) when it
e Itisnolonger working and cannot be repaired. Example; A smartphone with a
damaged motherbeard that can't be fixed.
e It is ontdated or obsolete, even if still flunctional. Example: CRT monitors, floppy disk
drives, or early-generation printers,
e It has been replaced by a newer model, and the old device is no longer in use.
Example: Upgrading to a smart TV and discarding the old LCD TV,
e It poses environmental or health risks due to the hazardous materials inside,
Example: Batteries leaking harmful chemicals, or devices with exposed wiring.
e Itisbroken or damaged beyond use, and the cost of repair is higher than
replacement. Example: A laptop with severe water damage,

E-WASTE HAZARDS
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e Most electronic waste contains toxic chemicals, such as lead, beryllium, and mercury.
e Improper disposing of gadgets and devices causing air and water pollution.
e Improper e-waste recycling is causing health issues like: Damage to the immune system,
Skin disease, Skin problems,
E-waste management requires proper recycling and recovery of the disposed material. The
recycling and recovery process includes the fellowing steps.
1. Dismantling: - removal of paris containing valuable items such as- copper, silver, gold, steel

Daealeor recpchel Yoo many gadondal Lims wele! EXTEMDED LIFE
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and removal of parts containing dangerous substances like- mercury, lead, Beryllium ete.

Separation of metal and plastic

3. Refurbishment and reuse: - it means used electrical and electronic items that can be easily
remodel to make it's to reuse

4. Recovery of valuable materials

5. Disposal of dangerous materials like- mercury, lead, Beryllium efc and disposed off in

o

underground landfll sites,
4 E-Waste Management Tips
. Practice _ Description
Reduce | Avoid unnecessm'ui]gmdes, use devices ilun,_,er
_Reuse | Donate or sell old but working electronics.
' Recycle . Give e-waste to certified recycling centers.
Repair Fix broken electronics instead of discarding them.
: ﬂllj-" Green Choose Energy- -efficient and eco- friendly pmduc:ts

[HFﬂ R].’*'[ATIDH TEEHHGLU GT ACT []T AET] 2000
It is India’s first law to give legal recognition te electronic transactions.
Addresses cybercrimes, data protection, and electronic governance,
Amended in 2008 to include provisions for:
« Data privacy
+ Sensitive information processing. storage, and transmission
Provides a legal framework for:
+ Electronicrecords
« Digital signatures
+ Online contracts and governance
Defines various cybercrimes and their penalties (e.g., hacking. identity theft, data breach].
Cyber cells have been set up in many states to help people report cybercrimes.
Objectives of the IT Act:
1. To legalize digital signatures and electronic records
2, To prevent and punish cyber crimes
3. To promote safe and secure use of computers and the internet
4. To facilitate e-governance and online business transactions
TECHNOLOGY AND SOCIETY: GENDER AND DISABILITY ISSUES WHILE

TEACHING AND USING COMPUTERS
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ICT (Information and Communication Technology] are general purpose technologies whose
values and impact arise primarily from their use in other economic and social sectors.
Gender Issues in Teaching and Using Computers:

Stereotypes and Bias: Girls are sometimes seen as less capable in tech fields, which can
discourage them from participating actively in computer education.

Access and Encouragement: [n some places, boys may be given more opportunities,
respurces, and encouragement to use computers compared to giris.

Curriculum Content: Learning material may unintentionally reflect male-dominated
examples or not highlight female role models in tech.

Confidence Gap: Girls might feel less confident using computers due to social pressure,
even when they have the same or better abilities.

Participation Rates: Fewer girls might choose computing-related subjects or careers,
leading to gender imbalance in the tech industry.

Disability Issues in Teaching and Using Computers:

Accessibility Challenges: Many computer systems, websites, and software are not fully
accessible to students with disabilities {like visual, hearing, or mofor impairments),
Assistive Technologies: There is often a lack of proper assistive tools (like screen
readers, alternative keyboards, speech recognition software] in classrooms.

Teacher Training: Teachers may not be trained adequately to adapt lessens for
students with disabilities.

Physical Setup: Computer labs might not be designed to accommeoedate students who
use wheelchairs or other mobility aids,

Learning Materials: Content may not be provided in formats that suit all disabilities
[e.g., audio materials for visually impaired learners).

Teaching Considerations:

Inclusive Language:

Use gender-neutral language and avoid perpetuating stereotypes when teaching
computer concepts.

Accessibility Features:

Ensure all learning materials and resources are accessible to individuals with
disabilities, including providing alternative formats, captions, and screen reader
compatibility.

Assistive Technologies:

Be familiar with and able to utilize assistive technologies to support students with
disabilities.

Adaptations and Modifications:

Be prepared to adapt teaching methods and assignments to meet the individual needs of
students with disabilities.

Promoting Diversity and Inclusivity:

Create a learning environment that values diversity and inclusivity, where all students
feel welcome and supported
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11.

12,
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QUESTION BANK

MULTIPLE CHOICE QUESTIONS
Which of the following is considered a violation of intellectnal property rights?

a} Copy-pasting content from a website without credit
b) Sharing a meme online

c) Using open-source software with permission

d) Creating original content

What is the primary goal of net etigquettes?

a) Promoting malware awareness

b} Ensuring polite and respectful online communication
c} Protecting against phishing

d] Increasing secial media followers

Which license allows users to freely use, modify, and distribute software with few
restrictions?

a) Trademark License b) Creative Commons [CC}

c} GNU General Public License [GPL) d) Proprietary License

Which of the following is NOT considered a form of cybercrime?

a) Phishing b) Cyberbullying

¢} Ransomware d) Creative Commons Licensing
Which act in India provides a legal framework for electronic governance and
cybercrime?

a] Data Protection Act b) Indian Penzal Code

¢} Information Technelogy Act d) Cyber Safety Act

What is malware?

a} 5/Wused to manage computer files b)) 5/W intended to damage /disable PC
c] A legal software license d} A communication protocol

E-waste refers to:

a) 0ld books and magazines b)) Outdated electronics that are discarded

c} Recyclable plastic only d) Broken furniture

Which of the following is considered safe web browsing practice?

a] Using antivirus software o) Sharing passworids via email

c} Clicking unknown pop-up ads d) Downloading s/w from unverified sources
Which of these is an example of identity thefi?

a) Logging into your own account

b} Using someone else's photo as your profile picture

c) Impersonating someone online using their personal details

d] Posting a meme

Which software license is most often applied to academic and creative content?
a) Apache b] Creative Commons
c} Proprietary d) Microscft EULA

What is an example of proper net etiquette when communicating online?
a) Using all caps to emphasize a point

b) Sending chain emails to multiple recipients

c) Posting personal information of others without consent

d] Responding pelitely and respecthully in discussion

Which of the following is a violation of Intellectual Property Rights [IPR]?
a) Using open-source software under Creative Commons license

b} Copying and distributing a copyrighted movie without permission

c) Creating original content and sharing it online

d) Using a trademark with the owner's consent

Shyam told his friend Priya about a term that "It is the study of ethics
pertaining to computer, encompassing user behavior and what computers
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are programmed to and how this affects individuals and society” What is
it?

a) Cyber ethics b} Plagiarism c)] Netiguette d} Hacking

14. Which of the following refers to an attempt to gain information from protected or

15

unauthorized parts of a computer system or network.?
a} Hacking b] Knowledge c} Etiquette
. What is phishing in the context of cybercrime?
a) Encrypting files to demand a ransom
b) Pretending to be a trustworthy entity to steal sensitive information
c} Overloading a website with traffic to disrupt it
d} Spreading viruses through infected software

d) Plagiarism

16. Which practice contributes to effective e-waste management?

17

a} Disposing of old electronics in regular trash bins
b] Recycling electronic devices at certified facilities
c) Storing unused gadgets indefinitely in homes

d)} Burning cld electronic components

. Under the Information Technology Act (IT Act). which activity is considered

illegal?

a} Sharing open-source software with proper licensing
b) Creating a website for educational purposes

c) Using secial media to pest personal opinions

d) Unauthorized access to someone’s computer system

| | § | ANSWERS ~ | §
1 2 3 | ¢« [ 5 [ 86 7 8 [ 9 |
A [ b C d | ¢ b b a | ¢
10 11 12 13 | 14 15 16 17
B d | B a | A b b d

ASSERTION AND REASONING QUESTIONS

In the following question, a statement of assertion (A) is followed by a statement of reason (R].
Mark the correct choice as:

A, Both A and R are true, and Ris the correct explanation of A,
B. Both A and R are true, but R is NOT the correct explanation of A.

C. 415

true, but R is false,

D. A is false, but R is true,

1.

2

3

4

5.

6.

Assertion {A): Ransomware encrypts user data and demands payment for decryption.
Reason (R): Ransomware is a type of open-source software.
Assertion (A): The IT Act protects users against cyber fraud and crime in India,
Reason (R): It was enacted to regulate online transactions and ensure cybersecurity.
Assertion {A): Sccial media etiquettes help maintain a positive online environment,
Reason [R): Trolling and abusive behavior are not encouraged on social platiorms,
Assertion [A): Using ocpen-source software increases the risk of copyright infringement.
Reason (R): Open-source licenses clearly define usage and distribution rights.
Assertion {A): Using someone else’s trademark without permission can lead to legal
CONSequences,

Reason [R): Trademarks are protected under Intellectual Property Rights to prevent
unauthorized use,

Assertion {A): Cyberbullying i= a form of cybercrime that involves harassing someone
online,

Reason [R): Cyberbullying can cause emotional harm but is not considered a criminal
pifense.




7. Assertion [A): Gender and disability issues are irrelevant when teaching computer
skills.
Reason [R): Technology education must be inclusive to ensure equal access and
ocpportunities for all.
8. Assertion [A): Recycling e-waste can help conserve natural resources.
Reason [R): Most e-waste is generated in rural areas where technology use is minimal,
9. Assertion [A): Digital footprints can be completely erased by deleting browsing

history.
Ream:rl'irl (R): Websites and online services may store user data on their servers
even after it is deleted locally.
10. Assertion [A): Intellectual Property Rights (IPR) encourage innovation and
creativity.
Reason [R): Trademark protects logos and brand names from unautherized use.
) ANSWERS
1 2 3 4 5 T 6 | 7 8 g | 10
C A B D A | € D B D | B

Q1. Differentiate between virus and trojan.

Q2. Discuss any five ways to manage and reduce e-waste,

3. Compare copyright, patent, and trademark

Q4. Distinguish between active digital footprint and passive digital footprint

Q5. Explain Intellectual Property Rights. How is plagiarism a viclation of IPR?

Q&. Mention any two effects of cyberbullying,

Q7. How can spyware harm you?

Q8. When vou search online for pictures, how will you find pictures that are available in the free
public domain? How can those pictures be used in your project without copyright viclations?
(9. What is data privacy? Websites that you visit collect what type of information about you?

Q10. Sohan created a social media account using his friend Rahul's name and photos. He started zending
meszages to others pretending to be Rahul

a) Identify the cybercrime.

b)] What harm can this cause to Rahul?

¢} Suggest two ways o report such misusze

Answerl: Virus: A self-replicating program that infects files and spreads.
Trojan: Malicious soffware that appears to be legitimate but creates a backdeor and
steals data once installed.

Answer2: a] Recycle old devices properly., b} Donate usable gadgets,
c} Avoid unnecessary upgrades. d} Use certified e-waste recycling centers.
€] Buy environmentally-friendly electronies.

Answerd:
Aspect Copyright Patent Trademark
Protects | Original literary/artistic | Inventions and Logos, brand names,

work .software innovations slogans

Validity | Life of author + 60 years | 20 years from filing | Can be renewed
date indefinitely




Example | Book, music, software | New machine design | Nike logo, Apple name
code

Answerd. :
Active Digital footprint Passive digital footprint

* An active digital footprint is where the | *A passive digital footprint is a data trail
user has deliberately shared information | you unintentionally leave online,

about themselves either by using social
media sites or by using websites

*The most cbvious example is sharing *For example your IP address
information on social media , but email approximate location or browser history.
also contributes to your active footprints

ANSWEer 5:

IPR refers to the legal rights granted to creators for their inventions, literary works, symbols,
and designs.

Plagiarism violates copyright laws by copying someone else’s content without credit, thus
infringing on their IPR.

Answer 6: Cyberbullying can harm a person’s emotional and mental health,
It may lead to anxiety, depression, and social withdrawal,

Victims often feel unsafe and targeted even in their homes.

Awareness, support, and strict laws can help prevent it

Answer7:-Spyware can harm you in many ways such as: -
» Malware will log vour keystrokes.
= Steal your passwords.
Observe your browsing choices.
Send your targeted E mail.
= Redirect your web browser to phishing pages.
= Can affect the performance of your computer system.
= Report your personal information to phishing pages.

Answer 8:
Check the license carefully
» Public Domain — Free to use without permission
+ Creative Commons — May require atiribution
Give credit {if required}
+ Mention creator name and source
+ Example: Photo by XYZ on Unsplash
Avoid restricted use
*» Some images may not allow commercial use or medification
Do not claim cwnership
« Always respect original creator rights

Answer 9: Data Privacy :
» Data privacy means protecting personal information from unauthorized access,
sharing, or misuse.
+ It ensures that users have control over how their data is collected, stored. and used.
Types of information collected by websites:
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Personal Information: Name, email address, phone number, login details
Browsing Information: Pages visited, time spent, links clicked

Device Information: IP address, device type [moebile/laptop), browser type
Location Data: Approximate location via IP or GPS

Cookies & Tracking Data: Preferences, search history, shopping behavior

Answer 10:
a) Identity Theft / Impersonation {Fake Profile Creation)
b) Damage to Rahul's reputation
Misuse of his identity for fraud or illegal activities
Loss of trust among friends and contacts

c) Report the fake account using the report option on the secial media platform
File a complaint on the Cyber Crime Portzal or at the nearest cyber police station

CASE STUDY BASED QUESTIONS

Q1. Anshika is a computer science student who has developed a photo editing app as part of her
school project. She decided to upload her app to a public repository for others to use and
improve, While exploring similar apps, she finds another app that looks almost identical to hers,
including the user interface and some exact code blocks she wrote. The other developer did not
give her credit or ask for permission. Meanwhile, Anshika had licensed her app under the GPL
[General Public License). She also notices that the other developer has used her app's name
and lego. She is now considering the legal and ethical aspects of the issue,

[a) Identify two types of Intellectual Property Rights (IPRs) that have possibly been

violated in Anshika's case.

(b) What type of license is the GPL, and what does it allow or restrict?

fc) If Anshika had used a Creative Commeons License, what flexibility might she have

had in terms of allowing modifications or sharing?

(d) Suggest two actions Anshika can take to protect her work from future violations.

{e) How this case is of copyright infringement and trademark infringement? Justify your

answer,
Q2. Priva is a high school student whoe enjoys sharing her travel photos and daily experiences on
social media platforms. Recently, she received a friend request from a stranger who claimed to
be a fellow travel enthusiast. Excited, she accepted the request and shared more personal details
like her location and school name. A& week later, her parents noticed strange messages on her
phone and found that someone was impersonating her online using her photos and personal
information. Based on the above case, answer the following:
[a)Identify and explain the type of cybercrime Priva has experienced.
[b)What mistakes did Priya make that led to this situation?
[c) Suggest any two safety measures Priya can take to protect her digital footprint in future,
Q3. Meena is a budding artist who regularly uploads her original digital artwork to social media
platforms to showcase her talent. Recently, she discovered that seme of her arbtwork was copied
by an unknown seller, printed on t-shirts and mugs, and sold enline without her permission or
giving her any credit. Meena felt cheated and began researching her rights as a creator and how
to legally protect her work,
Answer the following:

{a) What type of cybercrime is depicted in this situation?

(b} Why is it important for creators like Meena to protect their digital content?

[c) Suggest two preventive measures Meena can take to aveid misuse of her artwork

in the future.

(d) Name any two Indian laws or acts that can help Meena in such cases.

(e) If Meena wants to take legal action, what should be her first step?




ANSWERS
Answer 1:
[a)} Two types of Intellectual Property Rights [IPRs) that may have been violated:
1. Copyright - because the other developer copied Anshika's code and user interface
without permission.
2. Trademark - because the developer used the same app name and logo.
(b) The GPL [General Public License) is a type of open-source license that:
= Allows users to use, modify, and distribute the software,
» Reguires that any medified version also be distributed under the same GPL license.
= Ensures the software and its derivatives remain open-source.
» Credit to the original author must be given.
[c] If Anshika had used a Creative Commons License, she could:
= Choose whether to allow or restrict commercial use.
= Decide whether to permit derivative works.
» Require attribution, share-alike conditions, or non-commercial usage.
= Have more flexibility in defining the terms of sharing and modification.
[d) Two actions Anshika can take to protect her work:
Register her copyright and trademark cfficially to enforce legal rights.
Use proper open-source licensing with clear terms and include a license file in her code
repository.
[e])This case involves copyright infringement for using her code and design without permission,
and trademark infringement for using the same app name and logo.

Answer Z:
[a) The cybercrime Priya experienced is Identity Theft and Cyber Impersonation. This
happens when someone uses another person's personal details, like photos or identity, to
create fake profiles or commit fraud online.
[b) Mistakes Priya made:
e She accepted a friend request from a stranger without verifying their identity.
& She shared sensitive personal details, like her location and school, on a public
platform.
[c} Two safety measures Priya can take:
1. Set social media profiles to private and only accept connection requests from known
people.
2. Avoid sharing sensitive information like location, schoel name, or personal photos
publicly on the internet.

Answer 3: -
[a) The type of cybercrime is Copyright Infringement or Intellectnal Property Theft.
[b] Itis important because:
= It helps protect ownership rights.
= Prevents unauthorized commercial use of their worl
= Ensures creators receive due credit and possible earnings.
[c) Two preventive measures:
1. Add watermarks or signatures to all upleaded digital artwork
2. Repgister the artwork under copyright to establish legal ownership.
[{d) Two Indian laws that can help:
1. The Copyright Act, 1957
2., The Information Technology Act. 2000
[e] First step for legal action:
1. Meena should file a complaint with the Cyber Crime Cell or contact a lawyer
2. specializing in intellectual property law.
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SAMPLE QUESTION PAPER WITH SOLUTION (SET 1)
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(2] sum[LST} (b) lenfLST) (c) emp(LST)  [d) min{LST)

= = B

' Class: X1 Max Marks: 70
. Sub: Computer Science [083) Time Allowed: 3 Hrs.
General Instructions:
1. The question paper contains 37 questions,
2, Afl questions are compulsory.
3. The paper is divided into 5 Sections- 4, B, C, D and E,
4, Section A consists of 21 questions {1 to 21). Each question carries 1 Mark
5. Section B consists of 7 questions (22 to 28). Each question carries 2 Marks.
B. Section C consists of 3 questions [29 to 31). Each guestion carries 3 Marks,
7. Section D consists of 4 questions (32 to 35). Each question carries 4 Marks,
8. Section E consists of 2 questions {36 to 37). Each question carries 5 Marks,
9, All programming questions are to be answered using Python Language only.
10.  In case of MCQ, text of the correct answer should also be written.
SECTION - A
I | Question | Marks
1. | What is the primary function of the Conftrol Unit [CU) in the CPU?
(2} Managing Data Storage 1
(b] Performing Calculations
(c] Coordinating and controlling other components in the CPU
| [d]) Accessing data from the secondary storage
2, How many MB is thers in 2TE? 1
| s} 2= [y (g g medsok i
3. The base ﬂfhmar_v number E}TStE'.I'I'l is . v 1
(a) 2 [b) & @7 (48
4. state TRUE or FALSE
DeMorgan's law states that 1
| V)XY -
5. | What shap 8 repr&s&nts a process in a flowchart? 1
(] Parallelogram  {b] Oval (] Rhombus  [d] Rectangle
B, What do we use to define a block of code in the Python language? 1
(a] Key (b} Brackets {c] Indentation [d] None of these
7. What will be the output of the fn!lum.ng code? 1
x=500//2
ifx < 250;
print{"Less than 250")
elifx » 250:
print[" Greater than 250")
elze:
print{"Greater than or equal te 250")
(2] Less than 250 [b] Greater than 250
) | (c] Greater than or equal to 250 (d) Error
g, Which of the fﬂ]lﬂh']ng is not a valid I-.E]pwurd of P}rthnn associated
with loops? 1
Ll | (2] continue b} check {c} range fd] break B
9. | What is the output of print{"hello"+"1+2+3") 1
(a) hello1+2+3 (b} hellos [c] hello123 (d) Error
10. | Which of the following function returns lowest item in a list LST? 1




11. | Avariable items in a Python program is defined as: T=1,2,3,4

What type of data type is used for the T variable? 1
{a] Tuple (b] List [c] Dictionary _ {d] String
12, | What will be the output of following Python code?
tpl1={5,10) 1
print{tp1*2}
| {(=}{510) (b} (10.20) (c}(5.10.5,10) (d)Error
13. | What will be the output of the fcllowing code: 1
d={1:"Green",2:"Blue",3:"Orange"}
print{"Green” in d)
(2] True (b) False (€] Errar (d) None
i14. | A Python module has -------—-—- extension.
. |{a}.mod {b] .imp (c].pv (d} mpy 1
15. | Which module is used to use mean() function? i
(a}random{}  [b)randint(} ([c)uniform() {d) statistics
16. | When someone steals someone else's personal information to commit i
theft or fraud, it is cailed............
.y (a)Hacking  (b) Infringement __(c] Identity theft _(d) None
17. | Exploring appropriate and sthical behaviours related to online
environments and digital media 1
1 | {a] Cyber Security (b) Cyber Safety (c] Cyber Law (d) Cyber Ethics,
18. | Which of the following is the type of software that has self-replicating
software that causes damage to file and system? 1
(2] Trojans (b} Viruses  (c] Worm (d]} Adware
19. | Which of the following is not a proper e-waste disposal technique?
_{a) Dismantling  (b) Segregation (¢} Recycling  (d]} Throwing away |
Q 20 and 21 are ASSERTION (A} and REASONING(R] based questmns Mark the
correct choice as
(a2} Both [A) and (R] are true and [R] is the correct explanation for {A)
[b] Both (A4} and [R} are true and {R) is not the correct explanation for {A)
(] [A] is true but (R) is false
| (d] fA} iz false but (R} istrue
20.  Assertiom [A): Indentation refers to 3dcimgthﬂ relevant number of
tabs and spaces at the beginning of lines of code to indicate a block of
code. 1
Reason (R): Indentation is very important to make the code readable,
without indentation you find it hard to read or debug a program.
21. | Assertion [A): List is an immutable data type.
Reason (R): When an attempt is made to update the value of an 1
immutable variable, the old value is destroyed and a new variable is
created by the same name in memory.
B - SECTION - B
22. | Convertthe fl::r]lnm.nu
(i) LR TR —— 1
[ii}] [A1B.25)ie=[.cnnnle i
23. | Draw aflowchart to find the biggest among three numbers, 2
OR
|| Design an algorithm to find the factorial of a number, N
24. | Evaluate the following: 2

xy.2=3,115
VZX=X+2y-2,2+5

| print{xy.z]




28.

27,

| Identify and correct syntax errors (if any).Underline each correction.

30=To
for K in range{0,Ta)
IF K%d==0:
print [K*4)
Else:
print [K+3)
OR

Give the output of the following Python expressions.
(i] print{10!=9 and 20>=20]

| (i) print(10+6°2**21=8//4-3 and 29--23/9)

Consider the following string given below and answer the following
questions:

s="programming is an art”

(2] print(s[3:7]*3)

. (b] print(s.partition("iz")

Explain the following terms:
(2] Trojan Horse (b] IPR

28.

Write at least two Gender and two D-isaﬁiit:,' 1ssues faced while
teaching and using computers.
OR

BET:

31.

I _SECTION-C
Write a Python program using nested loop te produce the following
pattern:

A

AR

ABC

AEBCD

|ABCDE

Meera has written the following code to create a tuple with a single
item.
T=[10)
X=len(T)
But when she tried to get the length of the tuple, Python gives the
following error.
TypeError: object of type int’ has no len{]
(2] What may be the reason? Help her to solve the problem
(b] What will be the cutput of the following print statement?
T1={10,20,30)
T2=(15,25,35)
orint{T1+T2)
{c) Write the output of the following code snippet,
T3={1.2.3)
for iin T3:
print{i*s}

j Why is it important to recycle e-waste? Give any 3 distinct points.

SECTION - D

(1) State DeMorgan's Theorems.
(if} Write the equivalent Boolean expression for the following Logic
Circuit:

242
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33. {a]Ezplain the ﬁmﬂ-wing string functions with example.

(i)title() (if) find(})

(b) Write a Python program to count the number of vowels in a siring,
OR

Write a Python program to input a string and

[i] To print the numl:lfr of upper and lower case letters in it

34. Wnte a P}rth::nn pmgram n that re]:lreatedl_r,r ask the user fo enter the book
names and prices. Store all of them info a dictionary whose keys are
book name and values are prices. After entering all books and prices
display the dictionary and these books whose price is more than
Rs.750.

35. E:-:plsun different E‘_l.rher crimes for which q,fherlaws are enforced in

| strictly in India,

L SEETI{}H E -

36. | The record of a student [Namﬂ Roll NO., Marks in five Euhjecl'.s and
percentage of marks) is stored in the following list.
sturec=["Devan",14,[56,98,99,72,69],79.5]

Write Python statements to retrieve the following information from
the list sturec.

L. Percentage of the student

ii. Marks in fourth subject

iii. Maximum marks of the student

iv. Remove the percentage from sturec

v, Change the name of the student from "Devan” to "[ai Dev”

37. | (i) Go through the python code shown below and find out the possible .

outputf{s} from the suggested options (2] to [d). What is the
maximum and minimum values of the variable R
import random
signal=["RED","YELLOW","GREEN"]
for Kin range(2,0,-1):
R=random.randrange{K)
print{signal[R],end="#")

(a]YELLOWZRED# (b) RED#GREEN#
(c) GREEN#RED# (d) YELLOW#GREEN#
(ii)What is 2 Python module? What is the significance?
OR

Write a program in Python to input five state names and their capital
in 3 dictionary as Key Value pair, then ask the user to enter stafe and
print its capital if found in a dictionary, otherwise print message “State
not found in dictionary”
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ANSWERS (SET 1)

- SECTION - A _
1. {c] Coordinating and controlling other components in the CPU 1
2. | (a8 2%ue A,
3, |{a}2 1
L 4. F:_.-'I}ge___ 1
5. 1 [d} Rectangle 1
6 [g)Indentation 1
7. | [c] Greater than or equal to 250 » B
8. | [b)check 1
9. |{a]hello1+2+3 1
10. | (d) min{LST) 1
A1 (a)Tuple 1
5_1_-3._,.{13_1 (5.10.5,10) 1
| 13. False 1
14. | {c).py 1
15. | {d) statistics 1
16. | (c) Identity theft i
17. | [d] Cyber Ethics 1
|1 13 | [b] Viruses 1
1. | (d) Throwing away 1
20. {a] Both {A) and (R} are true and [E‘.] iz the correct explanation for (A) |
21. L”-A] isfalsebut (R}istrue 1
SECTION-B
22, i)  (101)w={1100101); 1
fii}  [A1B.25)1e=(5033.112}e 1
23. 2
SR
v Hmd.ﬂi.. B; C.~
Yes *': '::‘x Mo
| N ,In
1,-;..;':_‘_.1 ::’ Mo Hu:'fnl.:-;‘-h."l'ﬂﬁ
L .L"“-u.___ - ‘ |— ..-'\"‘-\._ .-"'.df’_[
Lok —
(" sTOP )
OR
STEP 1: START
STEP2:READN
STEP 3: FACT=1
STEP 4: TERM=1
STEP 5: FACT=FACT*TERM
STEP &: CHECK TERM==M: IF YES STEF 8 ELSESTEEF 7
STEP 71 C=C+1: REPEAT STEFP 5 ONWARDS
STEF 8: PRINT FACT
.. STEP3:3TOF _
24, 10510 2

138 | F




25.

26.

27.

28,

| To=30

for Kin range{0.Tok
It H E-"u g _— | !.
print (K*4)
else;
print {K+3]
OR

| {i] True (ii) True

(a) gramgramgram

(b] ['programming ', is’, " an art’)

(2} Trojan Horse is a program that appears harmless such as a text
editor or a utility program but actually performs malicious functions
such as deleting or damaging files.

{b} Intellectual property rights (IPR) are the rights of the owner of
information do decide how much information is to be exchanged,
shared or distributed. Also it gives the owner a right to decide the prize

. for doing {exchanging fsharing /distributing] so.

Gender Issues while teaching and using computers:
1. Under Representation {a). Preconceived Notions (b]. Lack of interest
[c). Lack of Motivation {d). Lack of Role Models {e]. Lack of
encouragementin class
2. Not Girl Friendly Work-Culture
Disability Issues while teaching and using computers:
L. Unavailability of Teaching Materials /Aids
2. Lack of Special Needs Teachers
3. Lack of Supporting Curriculum
OR

Confidentiality means keeping information private and secure so that
only authorized people can access or view it

In computer security, confidentiality protects sensitive data from
unautherized access, disclosure, or misuse. Examples include
passwords, bank details, and personal records.

|

SECTION-C

29,

30,

#Pattern Printing Nested Loop
print{"Pattern Printing using Nested Loop”)
foriin range(1,6]:
for j in range{65,65+i):
print{chr(j).end="")

| oprnty

{2} Tuple with single element is created as T={10,) or T=10, if comma
is not put it will be considered as int not as a sequence,

(b) (10, 20, 30, 15, 25, 35)

[€] 5
10
o
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31 | Recycling e-waste is crucial for several reasons: Write any 3 points,
1. Environmental Protection 1+1+1
E-waste contains hazardous materials like lead, mercury, and cadmium =
that can contaminate soil, water, and air if not dispesed of properly.
Recycling helps to safely manage these toxins and prevent
environmental pollution.
2. Conservation of Natural Resources
E-waste recycling helps to recover valuable materials like copper, gold,
and rare earth metals. By reusing these materials, we can reduce the
need for mining and conserve natural resources,
3. Reduction of Greenhouse Gas Emissions
The production of new elecironics requires significant amounts of
energy, which contributes to greenhouse gas emissions. Recycling e-
waste can help reduce the energy needed to produce new devices,
thereby decreasing emissions.
4. Protection of Human Health
Improper disposal of e-waste can lead to exposure to toxic substances,
posing health risks to humans, especially in developing countries
where e-waste is often dumped. Recycling e-waste in an
environmentally responsible manner helps protect human health and

I safety. S
SECTION-D -
32, | (i) DeMorgan's First Theorem: [(X=Y] =X'Y 1+14+2
DeMorgan's Second Theoren: (XY) =X'+Y =

[} X=Y.XV. X+Y

33. | (a) 2+2
[i)title{]):- it returns the all the words start with capital letters and all |

remaining characters in small letters.

print{“DONE IT").title[]

Qutput is

Done It

(ii} find{}:-returns the number of occurrences of the substring ina
String.

“abecabedef’.count{"ab”)

Qutput is

2

()

#python program to find the number of vowels in a string

print{”python program to find the number of vowels in a string")
s=input("Enter the String:")

=0
v="aeiowAEIOU"
for chin s:

if ch in w;

c+=1
print{ no.of vowels in the string is ".c]
OR

(i) #to input a string and print number of upper and lower case letters
in it
print{"input a string and print number of upper and lower cass
letters™)

ucaselcase=0.0

[ =




' sﬁ"l:i:iplﬁﬁen'i‘:er 3 ﬂnng"]n—

for ch in stri:
if ch=="A" and ch«<="Z
ucase+=1
if ch=="a" and ch<="2"
lcase+=1

print{"No.of uppercase characters=",ucase}
print{ "No.of uppercase characters=",lcase}
[ii] #to input a string and check whether it contains digit
print{ to input a string and check whether it contains digit")
stri=input{ enter a string:"}
test=False
dig="0123456789"
for ch in stri:
if ch in dig:
print{"the string contains 3 digit")
test=True
break
if test==False:
_print{"the string dees not contains a digit™)

LI

python program to create a dictionary & print #books whose

priceare above Rs.750
print{ python program to create a dictionary & print books whese
price are abowve Rs.750")
any="y’
bd=dict()
while any=="y" or any==
bname=input{"Enter the Book Name:")
bprice=float{input{"Enter the Book Price:"])
bd[bname]=bprice
print{ " This Book details are stored in the dictionary™)
any=input{ Do you want to add another book{y/n):")
print{ Details of Books in the Dictionary Format:")
print{bd)
print{" The Details of the Books whose Price is more than Rs.750")
for key in bd:
if bd[key]=750:
print{"Book Name:" key)
print("Book Price:", bd[key]]

33

In India, cyber laws are enforced strictly for various crimes, mn::iud.l.uﬂ:
1 Haclcu:l,g Unauthorized access to computer systems or networks.
2. Phishing: Attempting to obtain sensitive information. such as
passwords or credit card details, by deceiving individuals.

3. Identity Theft: Stealing or misusing someone's identity online.

4. Cyber stalking: Harassing or threatening individuals online.

5. Online Defamation: Spreading false information about someone
online to harm their reputation.

&. Child Pornography: Creating, distributing, or possessing child
pornography online.

7. Cyberbullying: Harassing or intimidating individuals online, often
through social media.

| 8. Financial Cyber Crimes: Online banking fraud, credit card fraud, and |
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| other financial scams.
9. Data Theft: Stealing sensitive data, such as personal information or
business data,
10. Malware Distribution: Spreading malicious software, such as
Viruses or ransomware,

_ R SECTION -E

36. | (i} print{sturecf3]) (ii) print{sturec[2][3]] =
(iii} print[max{sturec[2]}] (iv) print{sturec.pop(}]

(v} sturec[0]="fai Dev"

37. | (a)YELLOW#RED# 2+1
Maximum Value of R=1 =
Minimum Value of R=0
(b} A medule iz a chunk of Python code that exists in its own py file
and is intended to be used by Python code outside itself. 2

The modules can be "imported” in ether programs so the functions and
other definitions in imported modules become available to code that
imports them
OR

#to create a dictionary with five states and their capital in a dictionary
and print its capital by entering a state
print{"to create a dictionary with five states and their capital ina
dictionary and print its capital by entering a state”)
d=dict(}
foriinrange{2):

st=input{ enter the state:")

cp=input( enter its capital:"}

d[st]=cp
ist=input{"enter the state to check its capital:")
ifistin d:

print("capital of state ".ist,” iz " d[ist])
else;

print(capital of state ist,” is not found in the dictionary’)




KENDRIYA VIDYALAYA SANGATHAN
SESSION ENDING EXAMINATION
SAMPLE PAPER- UNSOLVED -1
Class: X1

Computer Science [063)

Maximum Marks: 70 Time Allowed: 3 hours
General Instructions:
@ This question paper contains 37 guestions,
@ All questions are compulsory. However, internal choices have been provided in some
guestions.  Attempt only one of the choices in such guestions
@ The paper is divided into 5 Sections- A, B, C. Iy and E.
@ Section A consists of 21 guestions (1 to 21). Each question carries 1 Mark
@ Section B consists of 7 questions (22 to 28). Each question carries 2 Marks.
@ Section C consists of 3 questions (29 to 31). Each question carries 3 Marks.
@ Section D consists of 4 questions (32 to 35). Each question carries £ Marks,
@ Section E consists of 2 guestions {36 to 37). Each question carries 5 Marks.
@ All programming questions are to be answered using Python Language only.
® In the case of MCQ, the text of the correct answer should also be written.

Section-A (21 x 1 = 21 Marks)

| 1. State True or False
. Theexpression((10-2) /4 +3)*2==100evaluatesto True in Python. | 1
2 Priva finds useful content for her assipnment on a blog, She rewrites it in
" her own words but does not mention the original blog as a source. Which 1
of the following best explains whether this is plagiarism and why?
' &) No, because she used her own words, and that makes it original
' b) Yes, because even when paraphrased, using someone else's ideas
without credit is plagiarism.
c] No, because blogs are public and don't reguire citation.
d] Yes, but only if the teacher finds out.

——— e o o e o e e e e R e

2 5 Which of the following shows the correct order of precedence [from
lowest to highest) for the given Python operators? 1
Operators: + (addition], and (logical AND), ** {exponentiation], < (less
than), = [assignment)

a) =< +and** b) and=<+**
c) =and <+** d) <=and +™**

4, Consider the following Python code:
for i in range(1. 6} 1
ifi==4
break
else
print{"Completed without break”™)
What will be the output of the code and why?
a) "Completed without break”, because the loop completes without
hitting a break statement
b] No cutput, because the elze block is only executed if the loop is not
broken
c] "Completed without break”, because the loop runs 5 times
d) The code will give a syntax error due to the else with the for loop

143 |FP=z=cze




s,

| Predict nuEpﬁ-t

lst=[1,2,3,4,5,6,7, 8]

Ist.pop(3]
Ist.remove{&])

' del Ist[1]

- print(lst)
What will be the output of the code?

(4)[13,57,8  b)[1,357] ¢J[L3.5678 d[L2578

6.

Find the output of the following statement:
“sees .strip('se’)
ales b}" C} sees d] None

| Expand the abhrﬂmatmrn ASCIL

 Which of the fn::l]lnm.ng statements will correcily create a tuple and what
will be its output?

A = tuple{"abc") # Statement 1

 B=tuple{["abc™]] # Statement 2
 C=tuple({"a", "b", "c"]] # Statement 3
D= taple{123) # Statement 4

What is correct about the above statements?

a) Statements 1, 2, and 3 create tuples; Statement 4 gives an error

b) All four statements correctly create tuples

c} Only Statement 1 gives an error; others are correct

d) Statement 2 gives an error because tuple{ } needs individual elements

ok | ot

3.

I——_l

L 10,

11, |

' What will be the output of the following code?

data =1, 2, 3]
result = dataf3]
:;.]_T:,"peEzTur h}‘ﬂalueErrnr ::J indexError

d] No error, it will print 3

' What will be the output of the following code?

' import math

resultl, result? = math.ceil{5.6), math.floor{5.5)

' print{result1,result?,sep=","]

|2) 5,5 b)&5 ¢}56  d)&6

Which of the following is a violation of Intellectual Property Rights (IPR)?
' a) Using open-source software with its icense terms

' b) Sharing a copyrighted movie file on a public website without
| permission

c) Creating a unigue logo for your business

| d] Writing = research paper and citing your sources correctly

12,

Choose the correct option based on types of memory:
a) Primary — Hard Disk, Secondary — ROM, Cache, Flash Drive

| b) Primary — Cache, ROM: Secondary - Flash Drive, Hard Disk

(13

¢} Primary - Flash Drive, ROM; Secondary - Cache, Hard Disk

. d) Primary — ROM, Flash Drive; Secondary — Cache, Hard Disk

| Which of the following is a type of malware that secretly monitors and
records a user s activity?

a) Trojan b} Adware c] Virus d] Kevlogger

14,

1

Which of the following statement{s} would give an error after executing
the following code?

| & ="Hello" # Statement 1
print{S[1])  # Statement 2

s[0] ="K" # Statement 3
S +="World™ # Statement 4
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]J-rmtl[E] # Statement 5
| a) Statements 2 and 3

b) Statements 3 and 4

c} Only Statement 3

d) Only Statement 4

'15. | Arrange the following memory units in ascending crder (from smallest to 1

iarges!:]
- a) Bit, Nibble, Byte, Kilobyte (KB}, Megabyte [ME), Gigabyte [GE),
Terabyte {TH), Petabyte [FB]
' b)Bit, Nibble, Byte, Kilobyte (KE). Gigabyte (GB}, Megabyte (ME], Petabyte
(PB). Terabyte [TE)
c} Byte, Nibble, Bit, Kilobyte [KE), Megabyte [MB). Gigabyte {GE],
Terabyte {TB), Petabyte [PB])
d)Nibble, Bit, Byte, Kilobyte (KE), Megabyte [MB), Gigabyte {GE), Petabyte
| [PB), Terabyte (TE)

' 16. | A flowchart is used to: 1
| A. Display the output only
E. Visually represent the steps of an algorithm
C. Write code in any programming language
| D.Design a web page layout
17 | Which of the following data types are valid for use as keys in a Python

dictionary? 1

a] List, Tuple, Integer, String b} Integer, String, Tuple

c} Integer, String, List d] List, Dictionary, Integer -
18 | Which of the following is a type of system software that manages the 1

hardware resources of a computer?
:;.]_WEI} browser h}_ Operating system _n:'} EPreat_dsheel: d'_] Media P]a:.rer

19 | Which of the fc']lnm.ng 15 an example of a Trojan?

a] A virus that spreads through email attachments 1

b) An adware that displays unwanted pop-up advertisements
c}A tool that helps block spam emails
d)A program that hides in the background and allows hackers to control
. | your computer remotely
Q20 and 21 are ASSERTION AND REASON based guestions. Mark the correct choice as
(2) Both A and R are frue and R is the correct explanation for A
(b] Both A and R are true and R is not the correct explanation for A
{c} Ais True but R is False
[d) Ais false but R is True
' 20. | Assertion{A): In Python, the expression 5 = x will result in a syntax error.

Reasun[ﬂ] In Python, variables cannot be used on the right-hand side of 1

'21.  Assertion [A] In F’],"I:I*u::ur:tr usmg from math import sqrt allows you to use
| sqri{16) directly without prefixing it with math.

' Reason (R):The from statement imports only the specified function or 1

name directly into the current namespace.

e Section-B { 7 x 2=14 Marks) .
22, | Answerthe following: 2

a) Name the gate that receives only one input signal
.| Db) Drawalogic circuit for the boolean expression A+B'C+AC
' 23. | Discuss the two common tools for developing an algorithm

OR

145 | 7

m




 fruits = ["apple’, ‘banana’, ‘'cherry’, 'date’, "elderberry’]
foriin range[2):
index = random.randrange(1, 5. 2)
print{fruits[index], end="")
(2} apple cherry (b] date date [c) banana date [d) banana banana

25. | Sanvya created a program to manage her list of favorite colors. She
wanted to insert 2 new color at a specific position and remove an existing
one. Here's her code:
colors = [red’, 'blue’, ‘green’, ‘yellow']
colors.insert| pink’, 2]

. colors.remove( black’)
| print{colors)
When she runs the program, she gets an error and the list doesn't change
| as expected. Helpher to correct the errors and rewrite the correct
program. Also underline each correction made,
' OR
' Tanvi has a list of students’ ages, and she wants to find out how many
students are older than 18. Write a Python program that does the
following:
a) Given a list of student ages, count how many students are older than 18
. b} Print the count.

| 26, | ldentify the type of malware based on the following description:
a} Software that displays unwanted advertisements and may track user
activities.
b} A malicious program that disguises itself as legitimate software to trick
' users into installing it.

27. | Predict the output of the following code:
d ={"apple”: 15, "banana’: 8, "cherry": 19}
for keyind:
for j in range(0, d[key] //7):
print(j, '#, end="")
| pely .
' 28. | In the field of computer science, there is a significant gender gap. How can
we encourage more girls to take an interest in computer science and
technology? Discuss two ways that schools and colleges can promote
gender equality in the field.
OR

E-waste is a3 growing problem worldwide. What are two environmental
impacts of improper disposal of electronic waste {e-waste), and how can
individuals help in e-waste management?

— _Section-C (3 x3 =9 Marks)
29. | What is the output of the following code?

' a) Ist=[1, 2, 3]
Ist.insert{-1,99)
print{lst]

| b) my_dict ={x": 10, 'y": 20}
print{'z’ in my_dict)

| cj print{list{{"one": 1, "two": 2}L.kevs( ]])
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'30. | Writea Python program that takes two tuples of equal length and creates | 3
a new tuple by adding corresponding elements from both tuples. For
example, if the input tuples are [1, 2, 3] and {4, 5, 6], the output should be
(5.7.9).

OR
Write a Python program that swaps the first and last elements of a tuple.
The program should return a new tuple with the swapped elements. if the
tuplel = (10, 20, 30, 40, 50) then the program should print {50, 20, 30, 40,
|10}

' 31. | A scftware developer named Raj used an open-source code that was

licensed under the GPL [General Public License) for a new commercial 3
- application without providing appropriate credit or distributing the
muodified source code. Later, a user of the software filed a complaint,
- alleging that Raj viclated intellectual property rights,
a)] What type of viclation of Intellectual Property Rights [IPR] has
occurred in this case?
b} Mention two ways Raj could have avoided this violation,

cjWhat term refers to the legal protection given to creations of the mind,
such as inventions, artistic works, and trademarks?

=== - s s e mm e = e —wws == = ——

| SECTION D (4 X 4 = 16 marks) -
Write a program to find the sum ufs&ﬁe51+%+'§+-" E
OR
Write a Python program to check whether a number is a2 Harshad number
or not.
Note: A Harshad number {or Niven number] is an integer that is divisible
' by the sum of its digits.

(32, |

33. | Write a program to accept a sentence from the user and perform the | 4
following:
* Count and display the number of words that start with a vowel.
* Check whether the sentence contains the word "Python” [case-
insensitive),
# Display the total mumber of alphabetic characters only
= (Cpunt and display the number of words that are palindromes
' 34. | Read the following case and answer the questions below: +
Raj is working on a science project using a computer. While typing, he
- suddeniy loses power. When the computer restarts, he notices that the
unsaved data is lost. He asks his teacher why it happened. The teacher
explains that this is due to the nature of the memory where data was
| being tempoerarily stored while he was working.
. Based on this situation, answer the following:
. a. Which type of memory was Raj using that lost the data when power
went off?
b. Name one characteristic of this type of memory.
c. Howis it diferent from ROM?
d. Give one example program that is typically stored permanently in

ROM.
' 35. | Define the following terms in one or two sentences each: |4
a. Phishing b. Copyright

c. Social Media Etiquette d. Safe Browsing
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SECTIONE(2X5=10Marks)

36. | Write a program to accept some integers in a list. Display the following;
a) Sum of even numbers in the list
b} count the numbers that are divisible by 5
c} all 3 digit numbers
d} list in the reverse order
e} list in which each number is displayed in reverse order
eo: 1=[123.43.56,32,738]
sum of even numbers: 876
numbers divisible by 5: D
 three digit numbers: 123, 788
' list in reverse order: [788, 32,56,43,123]
| list in which each number is reversed : [321,34,65,23,887]
OR
Write 2 name of the function for the following description:
a. This function divides a string into a list of substrings based on a
delimiter.
b. This function removes all whitespace characters from both the
beginning and the end of a string,
¢. This function converts all characters in 3 string to lowercase,
d. This function inserts a common character in between every
character of the string
e. This hunction breaks the string on the basis of a delimiter provided
LI and returns a tuple with exactly 3 elements,
37. | Write a Python program to create a dictionary that contains the name and

- salary of n employees where the name of the employee as the key and

the salary as the value. The program must find the sum of salaries of 2l

- employees. Also display the names of the employees who is getting the

highest and lowest salary
OR

 Write a program in python to do the following:

= Accept alist of integers
s scans each element of the list and create a dictionary that stores
number as key and its frequency in the list as the value
= scans each element in the list and creates a dictionary that stores
the number as a key and "even” or "odd” as the value
® zcanseach elementin the list and creates a dictionary that stores
the numbers as key and no of digits as the value
= Display all the three dictionaries
for example of list 1=[123,45,2356,45,123.45]
The cutput must be:
Frequency counf: {123:2,45:3,2356:1}
Even or odd:{123:"0dd"45:"0dd",2356:"even"}
no of digits : {123:3.45:2,2346:4}

5
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KENDRIYA VIDYALAYA SANGATHAN
SESSION ENDING EXAMINATION

SAMPLE PAPERE- UNSOLVED -2
Class: X1

Computer Science [083)

Max Marlks: 70 Time Allowed: 3 hours

General Instructions:

@ This question paper contains 37 gquestions.

@ All questions are compulsory. However, internal choices have been provided in some
guestions.  Attempt only one of the choices in such questions

@ The paper is divided into 5 Sections- A, B, C, D and E.

@ Section A consists of 21 questions (1 to 21), Each question carries 1 Mark

@ Section B consists of 7 questions [22 to 258). Each question carries 2 Marks.
@ Section C consists of 3 questions {29 to 31). Each question carries 3 Marks,
@ Section D consists of 4 questions (32 to 35). Each question carries 4 Marks,
@ Section E consists of 2 questions {36 to 37). Each question carries 5 Marks,
@ All programming guestions are to be answered using Python Language only.
[ ] In the case of MCQ, the text of the correct answer shuuld also be written

Section-A (21 x 1 = 21 Marks)

1 | Which of the following is the correct order of memory units from smallest to

largEEI:‘?
a) Byte<Bit<KE<ME <GB b) Bit < Byte <« KE< MB <= GB
c) Bit< KB < Byte < MB < GB d) Bit < Byte <« MB < KE < GB
| 2 | Astudentsaveda project on a pen drive. Which category of memory does this
pen drive belong ta?
a) Primary Memory b) Cache Memory
|| c}Sceoncany Mevdory ) Wieal Menory
| 3 | Whichof the following correctly matches the language translator with its
function?

8) Assembler — Translates high-level code to binary

b) Compiler — Executes instructions line by line

C) Interpreter — Translates and executes code line by line
.0} Compiler — Converts binary to assembly

| 4 | Inafowchart, which symbol is used o represent a decision?
a) Rectangle  b] Parallelogram  c) Oval d) Diamond

5 ‘i.n'.i’]:un::h of the following best defines an algorithm?

8) A diagram showing steps

b) A step-by-step procedure for solving a problem
C) A computer program

d) A software model

| 6 | Whichofthe following is not a Python loop?
[a] for loop [b] do-while loop
[c} while loop (d} None of the above

7 | Which of the following is a valid Python variable name?
| 2] Lvariable b] @name ¢} value d) class
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.- 8 | Which of the following is a mutable data type?

a) list b} tuple c)str d) int
| 9 | What would be the output of the following?
=== 33=55<36
a. False b. True
b C. Answer may vary d. 45

| 10 | Which of the following will print the numbers from 10to 17
a) foriin range{10}: print{i}

b) foriin range(1, 11}): print(i}

£} foriin range{10, 0, -1): print(i)

d) for i in range(0, 10, -1): print(i)

| 11 | Choose the correct flow for if-elif-else:
8) Always executes all blocks
b} Executes only one block
c) May skip the if block
-. _ d} Executes in reverse order
| 12 | Gothrough the following code snippet
‘xt="#apple#banana#cherry#orange&”
m=tut.split{"&")
print(x]
Select the correct output of the following code
(a} [, apple’, 'banana’, ‘cherry’, ‘'orange’, " ]
(D) [apple’. ‘banana’, ‘cherry’, 'orange’]
() [ apple), banana’, ‘cherry’', ‘orange’}
(d) MNone of the above

13 | Whatwould be the cutput of the following?
L=[3*iforiinrange (0,3]] print(L)
a) [0,1,2]
b) [0,3.6]
c) [0,6.9]
d) [0,1.3]

| 14 | What will be the output of the following code?

tuplel ={1,2,3)

tupleZ = tuplel fuplel

+=(4.)

print{tuplel == tuple2)

. [A]i True E[E] Falze [F]tl._lp]&l [D]EITur

| 15 | What will be the result of the following code?
»>»dl = {"abc" ; 5, “def” : 6, "ghi" : 7}
=»>print (d1[ abc")

| @abc ()5 (g){'abc"s) (d) Error

| 16 | How can you import a specific function from a module in Pythen?
(@) ‘using the import’ keyword followed by the function name
(D} using the import’ keyword followed by the module name and function
name separated by a dot

| {c} using the require’ keyword followed by the function name




| (d) ‘usingthe 'use’ keyword followed by the module name and function name
separated by a dot

17

:‘What will be the output of the following Python code snippet?
my dict={a": 1, b 2, 'c’;: 3} result=my dictitems()
rpnnt[r&m:lt]

A)[(. 1), (b.2). (. 3]] B)(('a’ 1), (b, 2). (<, 3))
) dict items([('a, 1), (b, 2), (©.3)])  d){(’21). (b 2), (€, 3)}

| 18 | Astudent downloads paid software from the internet without purchasing a
license.
This action is an example of viclation of:
a) Cyber safety b)Digital divide
; | c)Intellectual Property Righis d}Data privacy
| 19 | Which of the following 15 an example of explicit type conversion?
ajx=10/2
b) x=int [5.7)
C)x=5+3.0
dix=True+ 1

:QEEI and 21 are Assertion[A} and Reazon[R]} based questions. Mark the correct
choice as:
;[ﬁn} Both A and R are true and R is the correct explanation for A

(B) Both A and R are true and R is not the correct explanation for A
(C) Adis True but Ris False
(D) AisFalse but Ris True

| 20

21

Aﬂsertmn [A): Ransomware encrypts user data and demands payment for
ﬂecr}"ph 148
Reason (R): Ransomware is a type of open-source software

Assertion [A): Using someone else's trademark without permission can lead to
legal consequences,
iﬂﬂasnn [R): Trademarks are protected under Inteflectual Property Rights to

|prevent unauthorized use.

Section-B [ 7 x 2=14 Marks)

22

iConvert the following numbers:
1, {EEC2}15= [?] 16
ii. (100010110)2={7)=

| 23

151

What will be the output of the following code?
m=""
sir="Birth Day$Greetings”
for | in range{0.len{str)):
if{str{i]isupper()):
m=m+str{i |lower(])
elif strli].islower():
m=m+striijupper()
else:

m=m+str]i-1)
elze:
m=m+ §
pring{m}

s

E




27

Constder the following code and answer the questions that follow :- Book=
{1: “Thriller", 2: "My=stery ", 3: "Crime ", 4; "Children Stories"}
Library = {5 : "Madras Diaries ", 6 : "Malgudi Days "}
[i} Ramesh needs to change the title in the dictionary Book from "Crime’ to
‘Crime Thriller' He has written the following command. Book ['Crime’] ="Crime
Thriller’ But he is not getfing the answer. Help him choose the correct command:

(a) Book [2] = "Crime Thriller'

(D) Book [3] = "Crime Thriller

{c) Book [2] =["Crime Thriller’)

(d) Book [3]= [Crime Thriller')
[ii} The command to merge the dicionary Eock info Library the command
would be {a) d= Book +Library (b} print (Book +Library)
(c]} Bookupdate [Library) [d) Libraryupdate{ Book)

OR

Write output of the following code: d
= "x": 10, "y": 20, "2": 30, "x": 40} fori
ind: ifi= "x":

print{d[i]]

E-waste is considered a serious environmental challenge in modern society.
Explain why e-waste is hazardous and describe the impertance of recycling e-
waste.

OR
Differentiate between Copyright and Patent with an example of each.

Random function-based output question (Intreduction to Python mndules]
What possible output{s} are expected to be displayed on screen at the time of
execution of the program from the following code? Also specify the maximum
values that can be assigned to each of the variables FROM and TO.

mport random
AR=[20,30,40,50,¢0,70]
FROM=random,.randint (1, 3)
Tﬂ—randmm.randlnt{E 4)
K in range (FROM, TO+1):
print (AR[K],end="%")

What is Plagiarism? Write two ways to avoid it.
OR
What do you understand by the term Intellectual property rights? Explain with
suitable example,

% | R

28

Write a python program which reads string from user and count the number of
vowels present init.
OF.

Draw flowchart to print multiplication table of any given number [say n).

152
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| 30

31

Section-C { 3 x 3 =9 Marks)

(h Write the Boolean expression of the following legic circuit
o
W
(I}  State DeMorgan's Theorems.
(I}  Verify X+X¥=X using Truth Table
OR

(1} Write Boolean expression of the given logic circuit:

n I

B — CE—

c- ij = |

[ii} Draw logic circuit for following expression:
¥={A=B). [C=a]+ [BL)
Meera has written the following code to create a tuple with a single item. T=(10]
X=len(T)
But when she tried to get the length of the tuple, Python gives the following error.
TypeError: object of type 'int’ has no len()
(2]} What may be the reason? Help her to solve the problem (b)
What will be the output of the following print statement?
T1={10,20.30] T2=[15,25,35)
print{T1+T2)
(] Write the output of the following code snippet.
T3=(1.2.3) foriinT3:
print{i*5]
OR
Explain following List unctions with suitable example,

{append() (i) extend(} {iii} pop {}

Ravi is a high school student who frequently uses social media platforms,
Recently, he came across 2 website offering pirated software for free. Ravi
downloaded and installed the software on his computer. After some time, his
computer started showing unusual behavior, such as slow performance and
unexpected pop-up ads. Questions:

1: What ethical iszue is Ravi involved in?

Al Identity theft B} Software piracy C) Data privacy breach D) Cyberbullying
OR

Cyber trolling can significantly impact individuals and oniine communities.
Explain any three effective strategies that individuals and online platforms can
implement to combat cyber trolling,




Q2: What could be the possible reason for Ravi's computer’s unusual behavior?
A) High internet speed
B} Presence of malware in the pirated software
C) Overuse of computer resources
D} Lack of updates in the operating system

Q3: What should Ravi have done instead of downloading pirated software?
A) Buy licensed software
B) Use free and open-source software
C)BothAandB
[} Ignere the need for software

32

33

| 34

| 35

Section-D { 4 x 4 = 16 Marks)

Consider the string:
msg="WISH YOU ALL THE VERY BEST"
Give the output of the following:

(a)  print{msgsplit(])

(b)  print{msgfind("H)

(C) print{msg.partition{"TALL™})

(d)  print{msg[:-3])

OR

Write a Python program that reads a string and then capitalizes every other
letter in the string. For example the string computer become cOmPuTeR

A shopkeeper wants to calculate the total bill amount after applying discount:
. 10% discount if the bill amount is abowve 5000
- 5% discount if the bill amount is between 2000 and 35000

(Write a program using flow of control statements to calculate the final amount.

A school wants to maintain student records using a dictionary where the roll

number is the key and student name is the value. Write a Python program to:
1 Add a new student

2 Update the name of an existing student
3. Delete a student record
4. Display all student records

ABC scheel wants to develop a simple Python script to store a student’s name,
roll number, and marks in three subjects. They also want to calculate the average
marks and check if the student has passed (pass mark is 33 in each subject).
Answer the following Questions:

1. Identify the appropriate data types for:
L Student name

ii.  Roll number

.  Marks
Write a Python code to store the above data and calculate average marks,
Use operators to check if the student passed in all subjects.

2
3.
4. What error will occur if a string is added to an integer in the marks
calculation? Show how fo correct it




Section-E (2 x 5= 10 Marks)

Jb

Anshika is a computer science student who has developed a photo editing
app as part of her schoel project. She decided to uplead her app to a public
repository for others to use and improve. While exploring similar apps, she
finds another app that looks almost identical to hers, including the user
interface and some exact code blocks she wrote. The other developer did not
give her credit or ask for permission. Meanwhile, Anshika had licensed her app
under the GPL (General Public License). She also notices that the other
developer has used her app s name and logo. She is now considering the legal
and ethical aspects of the issue,

(2] Identify two types of Intellectual Property Rights [IPRs] that have possibly
been violated in Anshika's case.

(b) What type of license is the GPL, and what does it allow or restrict?

If Anshika had used a Creative Commons License, what flexibility might she

have had in terms of allowing modifications or sharing?

Sugpgest two actions Anshika can take to protect her work from future

violations,

How this case is of copyright infringement and trademark infringement?

fustify your answer.

OR
Ms Ruchi is working as a Cyber Security Technical Specialist in Delhi Police She|

was assigned a job to caught criminal offences in different filed of cybercrime.
How she can identify the crime to Match the following:

(3] Plagiarizm Eﬁﬁa-[{erﬁ.h}r -::E:fe_ﬁng 'EPE‘I'_"I.-EII rewards or money prize asked

Column A | l;un.mn B

—

for perzonal information, such as bank account information

[b) Hacking [ (ii) Copy and paste information from the Internet into vour

?:] Credit card fraud | {111) The erail that is creared when a person uses the Internet.

report and then organize it

(d] Digital Foot fiv] Trick users into revealing sensitive information by
Print pretending to be a trusted organization or individual
| [e] Phishing | {v]}Breaking into computers to read private emails and other
| files.

| 37 | Therecord ofastudent (Mame, Roll No., Marks in five subjects and

F:

percentage of marks] is stored in the following list. sturec={"Devan” 14,
[56,98.99,72,69],79.5]

Write Python statements to retrieve the following information from the list
sturec.

Percentage of the student
Marks in fourth subject

ili. Maximum marks of the student

iv. Remove the percentage from sturec
v. Change the name of the student from "Devan” to "Jai Dev".
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KENDRIYA VIDYALAYA SANGATHAN
SESSION ENDING EXAMINATION
SAMPLE PAPER- UN5SOLVED -3
Class: X1

Computer Science [083)

Max Marlks: 70 Time Allowed: 3 hours

General Instructions:
@ This question paper contains 37 gquestions.

@ All questions are compulsory. However, internal choices have been provided in some

guestions.  Attempt only one of the choices in such questions

@ The paper is divided into 5 Sections- A, B, C, D and E.

@ Section A consists of 21 questions (1 to 21), Each question carries 1 Mark
@ Section B consists of 7 questions (22 to 28). Each question carries 2 Marks.
@ Section C consists of 3 questions {29 to 31). Each question carries 3 Marks,
@ Section D consists of 4 questions (32 to 35). Each question carries 4 Marks,
@ Section E consists of 2 questions {36 to 37). Each question carries 5 Marks,

@ All programming guestions are to be answered using Python Language only.

@ In the case of MCQ, the text of the correct answer should also be written

Section-A (21 x1 =21 Marks)

legally gunard it from unlawful use. He should take its .
a. Copyright b. Patent c. Trademark d. None of the above

' Q.1 | The smallest unit of memory in a computer is;
a. Byte b. Bit c. Word d. Nibble
Q2 | isthe logic gate that gives a high output only when the number of high 1|
inputs is odd.
a. AND b. OR c. MAND d. XOR
Q.3 | Accidentally leaving a digital data trail online is referred to as, [ 1]
a. Active digital footprints b. Passive digital footprints
c. Both a) and b) d. None of the above
Q4 | The hinﬂrjr E:qﬁinfalexat of the octal number [4?'3]5 I iy 7 1
' Q5 | The keyword used to skip a loop before the terminating condition is El
reached
3. exit b. stop c.break  d. continue
Q.6 | Predict the output : [1]
>>>num=[15,20,30,45,56,66,70,50)
»=>print{numf2.7:2]
a, [20,45,66,80] b. [30,56,70]
- c.[20,30,45,56,66,70] d. [30.45,56,66,70]
Q.7 | Rishabh has developed a new computer science theory. He wants to 1




Q.5
0.3

Q.10

1 x=2%3/5+10//3-1
Q.11

| The decimal equivalent of (10111)2 7

a.[23]10 b, [26]10  c(28)10  d.{25]10

Choose the valid identifier
. a,Emp No b. EmpNo c.Emp-No  d.Emp.No
' Evaluate the following expression with precedence of operator:

| What will be the nul:put
==>print[ My =3+ life’+'4")
a).MyMyMylifelifelifelife b] My3-+lifed
c] MyMyMylifed __d) My 3lifelifelifelife

Q.12

Q.13

Q.14

Which of the following is a valid conditional statement?
\ifx=5: b. if{x>5] cifx>5 d. ifx>5then
' The law in India that pmﬂdes gmn:leimes for processing, storing, and
transmitting sensitive information is:
a. Information Technelogy Act, 2000 b.Information Technology Act, 2001

. c. Information Techniology Act, 2002 d. Information Technology Act, 2003 |

Which of the following is an E}EE[IIFIE! ufnpen source software?
a. Mu:ru-snfl:_i"l.'lﬂdu-ws __b.Adobe Photoshop  c. Linux d. MS Office

Q.15

Q.16

what possible output{s) are {o be displayed on the screen at the time of
execution of the following code?

import random

L=[20,30,40,50,60,70]

A=random.randint{1,3)

E=random.randint{2.4})

for kin range{A.B+1):

print{L[k].end="#)

a)130#40% 508 b) 108408704 c] S0560£70& d) 408#50£70

State True or False
A list in Python is an immutable datatype and we cannot make any changes

| init.

Q17

Predict the output

siring = "believe in your abilities”
print{string.title(]]

Believe In Your Abilities
BELIEVE IN YOUR ABILITIES
bELIEVE iN yOUR aEBILITIES
h-E'.]lE"'l.fE: in your abilities

R ——— = e T

statement on the list

==>mylist =[11,22, 33, 44]

==>mylist.append([55, 66])

===print[mylist)

a) [11, 22, 33, 44, [55, 68]] b} [11, 22,33, 44, 55, 66]
¢) [[55. 66,11, 22, 33, 44] d) Error

i

Q.19

What will be the cutput of the following Python cods?
==» t1=(3,)
=>>> 12={5,7)
=»>11=f1%3
=== f1=t2+f1
=»» print{len[t1+t2) 1)

a] 8{3.3.3] b]5 €} 5{3:3.3] d) &
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d5:

e e e m R E e e —

Assertion E}-‘L} A fnrlnup is used when the numher of iterations is known.

a) Both A and R are True and R is the correct explanation for A
o) Both A and R are True and R is not the correct explanation for A
c] A is TruebutR is Fzalse,

| Q20 and Q21 are Assertion[4) and Reason (R) based questions. Mark the correct choice |

Reason (R): A while loop can execute indefinitely until a condition becomes

 false,

Section-B { 7 x 2=14 Marks)

| Differentiate between break and continue statement with suitable example.

OR

What is type conversion? Discuss about the two types of type conversions.

Q.23

Q.24

Q.25

What is the use of 2 cache | memur}r‘?

OR

. Draw a Flowchart to calculate the area of circle |
Do you think a cnmpllﬂr and an ml:erprﬂte.r has E]I'l']ﬂ-ﬂl‘]tj’ and dissmu_lanty’?
. Justify your answer.

I

P

Perform the operation using in-built function only on the list NUM
i. Add 50 to the end of the list NUM
ii. Countthe occurrence of 101in a list NUM
i. Remove the last element from the list NUM
iv. T[I find the lenzth of the list NUM

Q.26

Q.27. |

State De-morgan's first law and prove it using a Truth Table,
OR
Find the result of the following logic circuit

a9

Sourabh is assigned a project on "..I}igita-l-mdi:a' Initiatives,” For this, he gathers .

information from the internet and downloads three web pages related to the
topic. Examine the following actions taken by Sourabh and identify which one
amounts to plagiarism or copyright infringement. Give reasens to justify your
ANSWET,

« Heread a paragraph on "Digital India Initiatives" from webpage 1 and
rephrased it in his own words. He finally pasted the rephrased
paragraph in his project.

« He downloaded three images of "Digital India Inibiatives” from
webpage 2. He made a collage for hiz project using these images,

« He downleaded "Digital India Initiative” icon from web page 3 and
pasted it on the front page of his project report.

OR
Write two points each about

i. Hacking

[




a6 |

The code given below was written to check whether the year entered by the '
user is leap year or not. But there are some errors [Syntax/Logical), Rewrite
the code by making the necessary corrections so that the user gets the
correct cutput. Rewrite the correct code and Underline the each corrections
made

year=int{("Enter the year to be checked"})
ifyear% 2=0:
Print{"Leap Year'}
else
print{ "Not a leap year”)
OR

Write a Python program to check whether a student is eligible for admission
to Science, Commerce or arts based on the percentage entered by the user.
If percentage is 65 or more then shefhe is eligble for Science
If percentage is more than 33 she /he is eligible for Commerce

Otherwise display the message "Better luck next time”

Q.31

Q.29 |

Q.30 |

Section-C [ 3 x 3=9 Marks)

Write a Python program to count the number of occurrence of the word "the'
In a string.

Suppose the string is : We are walking up the hill to enjoy the scenic beauty.
The weather is also very good.

Out put mustbe : 3

OR
Discuss about the use of these string functions with an example each,
3. capttalize()
b. count{}
e _Iowerf}
Write a program to take three numbers and find the largest number.
OR

Write a program to check whether the entered Number is a Palindrome.
Example: If the number is 1441 display the message "palindrome”

 1fthe number is 134 display the message "Not 2 palindrome”

Write a program te print the first n numbers of Fibonaci series.
OR
Predict the Qutput of the following code.

str="Exams @2026"
siri="
for s in str:
if s.isupper{}:
stri=strl+slower()
elif s.isdigit():
stri=stri+¥*
elif not sisalnum(}:
stri=stris"-
else:
stri=stri+supper()

_print(stri]




Section-D [ 4 x 4=16 Marks)

Q.32 | a)Ramya has many electronic gadgets which are not usable due to outdated @ 2
hardware and software. Help her te find 2 best ways to dispose the used
electronic gadgets.
b}What should I do, if T have already responded to a phishing emailand fear | 1
[ may be victim of identity theft?
€] A .oiecevees 5 3 program that appears harmless but actually performs
malicious functions.

OR

Discuss about any four health Issues related to over use of Technology. 4
Q.33 | 2. Whatare the specialties of the Keys in a dictionary, 1]

b.Write a program to create a dictionary to store the information of an ITEM 5

{itno, ithame, gty, price] by taking the values from the user,

Add one more key named “Totalcost’ whose value must be calculated as

. gty"price. | |
Q.34 | Write a Python program to input a list of integers. Create two separate lists, | 4

one containing positive numbers and the other containing negative numbers

from the given list. Display the original list along with the two new lists,

For Example if input list is [10, -5, 20, -3, 0, -8]

Then

Positive Numbers List: [10, 20, 0] and

Negative Numbers List: {—5 -3, H]

Q.35 | Write 2 program to count the number of Vowels and Consonants presentin | 4 |
a string separately, if
Str="My exams are on!!"
OUTPUT:
Vowel Count: 5
Consonants ;7

Section-E ( 2 x 5=10 Marks)

| Q.36 | Writea pmgram to create a list [‘-IEWT_ET ]umngﬂlﬂ three dlg]t numbers 5
present in a list.
Lst=[10,250,45,790,900.80,560]
NEWlist: [250.790,900,560]

OR

Create a dicbionary '0DD" of odd numbers between 1 and 10, where the key
is the decimal number and the value is the corresponding number in words.
Perform the following operations on this dictionary:

1. Display the keys

2. Display the values

3. Checkif 7 is present or not

4. Retrieve the value corresponding to the key 9

5. Delete the item from the dictionary corresponding to the key 9

2

5]
i
Hu
m




| Q.37 | Case based quesi:iims.

Ananya, a Class XII student, received a message on her phone stating that
she had won a free smartphone, The message contained a link asking her to
fill in personal details such as her name, address, mobile number, bank
account details, and OTP, After submitting the details, she started receiving
unknown transaction alerts from her bank account. She later realized that
her social media account was also accessed without her permission,
Answer the following questions based on the case given above

a. Identify the cybercrime inveolved in this case.

b. Mention one personal detail that was misused by the cyber-criminal,

c. Name the Indian cyber law that deals with such cffences,

d. Suggest any two safety measures Ananya should follow to prevent such

incidents,
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