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General Instructions

Read the following instructions very carefully and strictly follow them:

1. There are in all nine questions in this question paper.

2. All questions are compulsory.

3. In the beginning of each question, the number of parts to be attempted are clearly
mentioned.

4. Marks allotted to the questions are indicated against them.

5. Start solving from the first question and proceed to solve till the last one. Do not
waste your time over a question you cannot solve.

1.(a) What is GUI?

(A) Graphical universal interface
(B) Graphical user interface
(C) General utility interface
(D) General user interface

Correct Answer: (B) Graphical user interface

Solution:
Step 1: Understanding GUI.
GUI stands for Graphical User Interface, which is a type of interface that allows users to interact
with electronic devices using graphical icons and visual indicators, as opposed to text-based
interfaces, typed command labels, or text navigation.
Step 2: Analyzing the options.
- (A) Graphical universal interface: This is incorrect. The correct term is ”Graphical User
Interface” (GUI), not ”universal interface.”
- (B) Graphical user interface: This is correct. GUI refers to a type of interface used for
interacting with software and hardware through visual elements.
- (C) General utility interface: This is incorrect. It is not related to GUI, which specifically
refers to graphical elements for user interaction.
- (D) General user interface: This is incorrect. While this might be a vague reference to
interfaces in general, GUI specifically refers to graphical interfaces.
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Step 3: Conclusion.
The correct answer is (B) Graphical user interface, as it describes the visual interface used for
interacting with devices.
Final Answer: The correct answer is (B) Graphical user interface.

Quick Tip

GUI (Graphical User Interface) allows users to interact with computers and devices using
graphical icons, making it easier than text-based commands.

(b) Language developed for business applications is

(A) PASCAL
(B) COBOL
(C) C++
(D) C

Correct Answer: (B) COBOL

Solution:
Step 1: Understanding COBOL.
COBOL (Common Business-Oriented Language) was specifically designed for business applica-
tions and data processing. It is known for its use in transaction processing, accounting systems,
and other business-related tasks.
Step 2: Analyzing the options.
- (A) PASCAL: While PASCAL is a programming language, it was designed for teaching and
not specifically for business applications.
- (B) COBOL: This is correct. COBOL is the programming language developed specifically for
business applications.
- (C) C++: C++ is a general-purpose programming language and is not specifically designed
for business applications.
- (D) C: C is a general-purpose programming language, but it was not designed specifically for
business applications.
Step 3: Conclusion.
The correct answer is (B) COBOL, as it was specifically designed for business data processing
applications.
Final Answer: The correct answer is (B) COBOL.

Quick Tip

COBOL is a programming language specifically developed for business applications, such
as financial and administrative systems.
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(c) What is HTML?

(A) Hypertext markup language
(B) High text mark-down language
(C) High text markup language
(D) None of these

Correct Answer: (A) Hypertext markup language

Solution:
Step 1: Understanding HTML.
HTML stands for Hypertext Markup Language, and it is used to create the structure of web
pages by using a series of markup tags. It defines elements such as headings, paragraphs, links,
and images in a web page.
Step 2: Analyzing the options.
- (A) Hypertext markup language: This is correct. HTML is the Hypertext Markup Language
used to create and structure content on the web.
- (B) High text mark-down language: This is incorrect. ”Mark-down language” refers to a
lightweight markup language, not HTML.
- (C) High text markup language: This is incorrect. The correct term is ”Hypertext Markup
Language.”
- (D) None of these: This is incorrect. Option (A) is the correct answer.
Step 3: Conclusion.
The correct answer is (A) Hypertext markup language, as it correctly defines HTML.
Final Answer: The correct answer is (A) Hypertext markup language.

Quick Tip

HTML (Hypertext Markup Language) is the standard language used to create the struc-
ture of web pages.

(d) Computer program is known as writing of any programming lan-
guage in a sequence.

(A) Lines
(B) Functions
(C) Instructions
(D) Code words

Correct Answer: (C) Instructions

Solution:
Step 1: Understanding a computer program.
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A computer program is a sequence of instructions that are written in a programming language.
These instructions tell the computer how to perform specific tasks.
Step 2: Analyzing the options.
- (A) Lines: While lines of code are part of a program, the key concept is instructions that
guide the computer’s behavior.
- (B) Functions: Functions are blocks of code that perform specific tasks, but the whole program
is made up of instructions, not just functions.
- (C) Instructions: This is correct. A computer program consists of instructions that tell the
computer what to do.
- (D) Code words: This is incorrect. Code words are not a formal term in programming,
whereas instructions are.
Step 3: Conclusion.
The correct answer is (C) Instructions, as it refers to the commands or operations written in a
program.
Final Answer: The correct answer is (C) Instructions.

Quick Tip

A computer program consists of a sequence of instructions written in a programming
language to perform specific tasks.

(e) Which type of data can be stored in a database?

(A) Image
(B) Text and files
(C) Audio or video
(D) All of these

Correct Answer: (D) All of these

Solution:
Step 1: Understanding databases.
Databases are designed to store various types of data in an organized manner. The data can
include text, images, audio, video, and files.
Step 2: Analyzing the options.
- (A) Image: Images can be stored in a database as binary data or as references (links) to image
files.
- (B) Text and files: Text and files can also be stored in databases as records or files.
- (C) Audio or video: Audio and video can be stored in databases in formats such as BLOB
(Binary Large Object).
- (D) All of these: This is correct. A database can store all types of data, including images,
text, files, and multimedia like audio and video.
Step 3: Conclusion.
The correct answer is (D) All of these, as databases are capable of storing various types of data.
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Final Answer: The correct answer is (D) All of these.

Quick Tip

Databases can store diverse data types including images, text, audio, and video, enabling
complex data management.

2.(a) Name the communication protocol standard to access web-based information.

Solution:
The communication protocol standard used to access web-based information is the HTTP
(HyperText Transfer Protocol). HTTP is an application-layer protocol that facilitates commu-
nication between clients (usually web browsers) and servers on the World Wide Web.

• HTTP: It is the foundation of any data exchange on the Web. It allows clients to request
resources (like HTML documents, images, videos, etc.) from servers and receive responses.

• How it Works: HTTP works through a request-response model. A client sends an HTTP
request to a server, and the server sends back an HTTP response with the requested data.
This is usually done over TCP/IP.

• Stateless Protocol: HTTP is considered a stateless protocol, which means each request
is independent and does not rely on previous requests. However, technologies like cookies
and sessions can maintain state for users across requests.

• HTTP Methods: Some common HTTP methods include:

– GET: Used to request data from a server.

– POST: Used to send data to a server.

– PUT: Used to update data on a server.

– DELETE: Used to delete data on a server.

• HTTPS: HTTPS (HyperText Transfer Protocol Secure) is an extension of HTTP that
adds a layer of security by using SSL/TLS encryption. HTTPS ensures that communica-
tion between the client and server is encrypted, preventing eavesdropping and tampering.

Quick Tip

When accessing web-based information, always look for the ”https” prefix in the URL,
especially when entering sensitive data such as passwords or credit card information.
This ensures that the data is transmitted securely.

(b) Define application software.
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Solution:
Application software refers to a category of software designed to help users perform specific tasks
or solve particular problems. Unlike system software, which manages hardware and provides
the platform for running applications, application software directly serves the user’s needs.

• Definition: Application software is designed to perform a specific function for the user,
such as creating documents, managing data, or editing media. It is tailored to meet the
needs of the user and is typically categorized based on its purpose.

• Examples of Application Software:

– Productivity Software: Includes programs like Microsoft Word, Excel, PowerPoint,
which are used for creating documents, spreadsheets, and presentations.

– Media Players: Software like VLC Media Player or Windows Media Player that allows
users to play video and audio files.

– Web Browsers: Software like Google Chrome, Mozilla Firefox, or Safari that allows
users to browse the internet and interact with web-based resources.

– Graphic Design Software: Programs like Adobe Photoshop and CorelDRAW used for
creating and editing visual content.

– Database Management Software: Tools like MySQL, Oracle, or Microsoft Access used
to store, manage, and retrieve data.

• Key Characteristics:

– User-Centric: The main focus of application software is to meet the needs and re-
quirements of the user.

– Task-Specific: Application software is designed for specific tasks, unlike system soft-
ware, which deals with general system management.

– Interaction with the User: Application software typically has a graphical user interface
(GUI) that allows users to interact with the software easily, using tools like buttons,
icons, and menus.

• Categories of Application Software: Application software can be categorized based
on its function:

– Business Software: Used for business operations such as accounting (e.g., QuickBooks),
customer relationship management (e.g., Salesforce), and enterprise resource planning
(e.g., SAP).

– Creative Software: Used for tasks like graphic design, video editing, and music pro-
duction (e.g., Adobe Creative Suite, Final Cut Pro).

– Entertainment Software: Includes video games, music, and movie streaming services
(e.g., Steam, Netflix).

– Educational Software: Designed for teaching and learning, such as Khan Academy,
Duolingo, or educational simulations.

Quick Tip

Application software is often purchased as individual programs or as part of larger soft-
ware suites, depending on the user’s needs.
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c) What is 4GL?

Solution:
4GL (Fourth-Generation Language) is a type of programming language that is designed to be
closer to human language, making it easier for non-programmers to write code. 4GLs are used
for database management, business applications, and rapid application development. Unlike
traditional programming languages, 4GLs are designed to reduce the complexity and amount
of code needed to perform common tasks.

1. Features of 4GL:
- Higher level of abstraction compared to third-generation languages (3GL).
- Focuses on problem-solving rather than detailed programming instructions.
- Often used in database management and GUI-based applications.
- It enables faster development by allowing developers to describe ”what” needs to be done
rather than ”how” to do it.

2. Examples of 4GL:
- SQL (Structured Query Language)
- MATLAB
- SAS

Conclusion:
4GLs are useful for simplifying application development, especially in database management
systems and business-related software, reducing the time and effort needed for programming.

Quick Tip

4GLs are ideal for rapid application development, allowing for faster deployment of
applications with less code.

d) Name any two popular OS.

Solution:
Two popular operating systems (OS) are:

1. Microsoft Windows:
Windows is one of the most widely used operating systems in the world, known for its
user-friendly interface, compatibility with various software, and broad hardware support.
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2. Linux:
Linux is an open-source operating system that is highly customizable and used in a wide
range of computing devices, from servers to smartphones.

Conclusion:
Windows and Linux are two of the most popular and widely used operating systems globally,
each with its strengths and specific use cases.

Quick Tip

Windows is more user-friendly for general use, while Linux is favored for its flexibility
and security, especially in servers and development environments.

e) What is RDBMS?

Solution:
RDBMS (Relational Database Management System) is a type of database management system
that stores data in a structured format using rows and columns, making it easier to retrieve,
update, and manage large amounts of data. RDBMS uses Structured Query Language (SQL)
to manage the data in the system.

1. Features of RDBMS:
- Data is stored in tables with rows and columns.
- Supports SQL queries for data manipulation and retrieval.
- Ensures data integrity through constraints such as primary keys, foreign keys, and unique
keys.
- Supports normalization to reduce data redundancy.

2. Examples of RDBMS:
- MySQL
- PostgreSQL
- Oracle Database
- Microsoft SQL Server

Conclusion:
RDBMS is a powerful and efficient system for managing large datasets, ensuring data integrity,
and supporting complex queries in a variety of applications.
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Quick Tip

RDBMS systems are essential for managing large datasets in structured formats,
ensuring data consistency, and supporting efficient querying.

3.(a) Mention the steps of programming.

Solution:
The process of programming involves several steps that help in transforming a problem state-
ment into an executable software program. The key steps involved in programming are as
follows:

1. Understanding the Problem: Before beginning to write the program, it is essential
to understand the problem thoroughly. This involves reading the problem statement,
understanding the requirements, and breaking down the problem into smaller tasks.

2. Planning and Designing the Solution: The next step is to plan and design how the
program will solve the problem. This can include designing an algorithm, flowchart, or
pseudocode to lay out the logical steps of the program.

3. Writing the Code: After designing the solution, the next step is to write the actual
code using a programming language (such as Python, C++, Java, etc.). This involves
implementing the algorithm or logic in the form of code.

4. Testing the Code: Once the code is written, it must be tested to ensure it works as
expected. This involves running the program with different inputs to check for errors,
bugs, and unexpected behavior.

5. Debugging: If the program has errors or does not behave as expected, debugging is
necessary. Debugging involves identifying and fixing errors in the code, such as syntax
errors, logical errors, or runtime errors.

6. Documentation: Once the code is functional, it should be documented. This involves
writing comments in the code and preparing user manuals or technical documentation to
explain how the program works and how it should be used.

7. Maintenance: After deployment, the program may need updates, bug fixes, or perfor-
mance improvements. Maintenance involves updating the program as required to ensure
it continues to function correctly.

Quick Tip

Good planning and design are essential before writing the actual code to save time during
testing and debugging.
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(b) Introduce webpage.

Solution:
A webpage is a document that is accessible over the internet through a web browser. It is
typically written using HTML (HyperText Markup Language) and styled with CSS (Cascading
Style Sheets). Webpages may also contain JavaScript for interactive elements.

• HTML (HyperText Markup Language): HTML is used to create the structure and
content of a webpage. It defines the elements on the page such as headings, paragraphs,
images, links, and more. HTML uses a set of tags, like ‘¡h1¿‘ for headings, ‘¡p¿‘ for
paragraphs, and ‘¡img¿‘ for images.

• CSS (Cascading Style Sheets): CSS is used to define the style of a webpage, including
colors, fonts, layouts, and the positioning of elements. CSS allows for the customization
of the look and feel of a webpage, making it visually appealing.

• JavaScript: JavaScript is a scripting language that adds interactivity to a webpage. It
can be used to create dynamic elements, such as form validation, animations, and event-
driven changes on the page.

• Web Browser: A web browser is a software application, such as Google Chrome, Mozilla
Firefox, or Safari, that allows users to access and view webpages over the internet. The
browser interprets the HTML, CSS, and JavaScript to render the webpage for the user.

• Web Server: A web server is a computer system that stores and serves webpages to users.
When a user requests a webpage by entering its URL in the browser, the server sends the
corresponding HTML document to the user’s device.

• Webpage Structure: A basic webpage consists of the following components:

– Header: Contains metadata, such as the title of the page and links to external resources
like stylesheets and scripts.

– Body: Contains the main content of the page, including text, images, and interactive
elements.

– Footer: Contains information like copyright notice, contact details, or additional links.

Quick Tip

Web development tools like CodePen, Visual Studio Code, and GitHub Pages can help
you create, test, and deploy webpages more efficiently.

c) Mention the utility of object-oriented programming.

Solution:
Object-oriented programming (OOP) is a programming paradigm that is based on the concept
of ”objects,” which can contain data and methods to manipulate that data. The utility of OOP
includes:
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1. Modularity: In OOP, the code is organized into objects, which allows developers to
work on separate modules of a program without affecting other parts. This improves
maintainability and readability.

2. Reusability: Objects and classes can be reused across different programs, reducing re-
dundancy and enhancing the efficiency of development.

3. Inheritance: OOP allows new classes to inherit properties and methods from existing
classes, which promotes code reuse and reduces the need for duplicate code.

4. Abstraction: OOP allows complex systems to be modeled using simpler abstract con-
cepts, making it easier to manage and understand large codebases.

5. Encapsulation: By keeping data and methods together in an object, OOP helps in
protecting data and preventing unauthorized access, which makes the system more secure.

Conclusion:
OOP helps in building scalable, maintainable, and secure software by organizing code into
modular, reusable, and easy-to-understand objects.

Quick Tip

Object-oriented programming helps in building flexible and reusable systems through
inheritance, abstraction, and encapsulation.

d) What is inheritance?

Solution:
Inheritance is a fundamental concept in object-oriented programming (OOP) that allows one
class (called a subclass or child class) to inherit properties and methods from another class
(called a superclass or parent class). This promotes code reuse and allows the subclass to
extend or modify the functionality of the superclass.

1. Single Inheritance: A subclass inherits from only one superclass.

2. Multiple Inheritance: A subclass inherits from more than one superclass, which is
supported in some OOP languages like Python but not in others like Java.

3. Method Overriding: A subclass can override a method of the superclass to provide a
more specific implementation.

4. Code Reusability: Inheritance helps reduce code duplication by allowing common func-
tionality to be written once in the parent class and reused in child classes.

Conclusion:
Inheritance allows for creating hierarchical class structures, enabling code reuse and extension
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of existing functionality.

Quick Tip

Inheritance is a powerful feature in OOP that promotes the reuse of code and simplifies
software maintenance.

e) What is a database?

Solution:
A database is an organized collection of data that is stored and accessed electronically. It is
designed to efficiently store, retrieve, and manage large amounts of data. Databases can be
used to store various types of information, such as text, numbers, and multimedia.

1. Types of Databases: - Relational Database: Data is stored in tables with rows and
columns, and relationships between data are established using keys. Example: MySQL,
PostgreSQL.
- NoSQL Database: Designed for unstructured or semi-structured data and is more
flexible in terms of schema design. Example: MongoDB, Cassandra.
- Hierarchical Database: Data is organized in a tree-like structure. Example: IBM’s
Information Management System (IMS).
- Object-Oriented Database: Data is stored as objects, similar to how it is handled in
object-oriented programming. Example: db4o.

2. Components of a Database: - Tables: Data is stored in tables consisting of rows and
columns.
- Queries: SQL or other query languages are used to retrieve and manipulate data.
- Indexes: Used to optimize the retrieval of data.

Conclusion:
A database is a system used to store and manage data efficiently, with different types to cater
to specific data structures and retrieval needs.

Quick Tip

Databases are crucial for managing large sets of data and are widely used in applications
ranging from websites to financial systems.

4.(a) Write a note on Linux OS.
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Solution:
Linux is a powerful, open-source operating system (OS) that is based on the Unix operating
system. It was first created by Linus Torvalds in 1991 as a personal project to create a free and
open-source alternative to proprietary operating systems. Linux is a multi-user, multitasking
OS designed for flexibility, stability, and security.

• Open-Source Nature: One of the key characteristics of Linux is that it is open-source,
meaning that anyone can view, modify, and distribute the source code. This encourages
community development and collaboration.

• Distributions (Distros): Linux comes in various distributions, commonly referred to
as ”distros.” These include Ubuntu, Fedora, Debian, and CentOS. Each distribution has
different features and use cases, but they all share the core Linux kernel.

• Linux Kernel: The kernel is the core part of the OS that interacts with the hardware. It
manages system resources such as memory, CPU, and storage. The kernel is responsible
for handling input/output operations, managing system processes, and providing security.

• Advantages of Linux:

– Security: Linux is known for its strong security features, making it a popular choice
for servers and critical applications.

– Stability: Linux is highly stable and less prone to crashes, making it ideal for long-term
use in production environments.

– Customization: Linux allows for a high degree of customization, allowing users to
modify both the system and the user interface to meet specific needs.

– Compatibility: It supports a wide range of hardware and software, making it versatile
and compatible with different platforms.

• Linux for Different Users:

– For developers and server administrators, Linux offers a powerful platform for pro-
gramming, system management, and networking.

– For casual users, distributions like Ubuntu and Linux Mint provide an easy-to-use
interface, making it accessible for those new to Linux.

Quick Tip

Linux provides a great alternative to proprietary OS like Windows and macOS, especially
for those who value security, flexibility, and performance.

(b) Describe the gradual development of programming languages.

Solution:
The development of programming languages has been a gradual process, evolving over decades
to make software development more efficient, readable, and versatile. Below is a brief description
of the major stages in the development of programming languages:
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1. Early Programming (1940s-1950s): In the early days of computing, machine lan-
guages and assembly languages were used to program computers directly. These languages
were very low-level and specific to each machine’s architecture, making them difficult to
learn and work with.

2. High-Level Languages (1950s-1960s): The development of high-level programming
languages made programming more accessible. Early examples include Fortran (1957),
designed for scientific computing, and Lisp (1958), designed for artificial intelligence re-
search. These languages abstracted machine-level operations, making programming easier
and faster.

3. Structured Programming (1970s): With the release of C (1972), programming became
more structured. C introduced the concept of structured programming, which improved
code readability and maintainability by using control structures like loops and conditionals.
This led to the development of more sophisticated programming paradigms.

4. Object-Oriented Programming (1980s): The introduction of Object-Oriented Pro-
gramming (OOP) marked a significant shift in programming. C++ (1983) was one of the
first languages to fully support OOP, which organizes code around objects (data struc-
tures) and methods (functions). This paradigm made software more modular and easier
to scale.

5. Scripting and Web Development (1990s): In the 1990s, languages like JavaScript
(1995) and PHP (1995) emerged to enable web development. These languages allowed
developers to create interactive web pages and dynamic websites, laying the foundation
for modern web development.

6. Modern Programming Languages (2000s-Present): Today, we have a wide range
of programming languages for different purposes. Python (1991) has become a popular
language for web development, data science, and automation due to its simplicity and
readability. Java (1995) remains a staple in enterprise applications. Newer languages like
Go, Rust, and Swift focus on performance and safety for modern applications.

Quick Tip

Each programming language has its own strengths, and the choice of language depends
on the specific needs of the project, such as performance, scalability, or ease of use.

c) How text can be highlighted in a webpage?

Solution:
Text can be highlighted in a webpage using various HTML and CSS techniques. Some common
methods include:

1. Using HTML ‘¡mark¿‘ tag:
The ‘¡mark¿‘ tag is used to highlight text by rendering it with a yellow background by
default. Example:
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<mark>This text is highlighted.</mark>

2. Using CSS ‘background-color‘ property:
You can also use CSS to change the background color of text to highlight it. Example:

<span style="background-color: yellow;">This text is highlighted.</span>

3. Using CSS classes:
Defining a CSS class for highlighting and applying it to elements. Example:

.highlight { background-color: yellow; }

<span class="highlight">This text is highlighted.</span>

Conclusion:
Text highlighting in webpages can be done easily using HTML tags like ‘¡mark¿‘ or applying
CSS for more customization.

Quick Tip

Highlighting text can improve readability and draw attention to important content on a
webpage.

d) Describe pointers.

Solution:
A pointer in programming refers to a variable that stores the memory address of another
variable. Pointers are used to manage dynamic memory, arrays, and function arguments in
languages like C and C++. Key points about pointers include:

1. Memory Address: A pointer holds the address of a variable rather than the variable’s
value.

2. Dereferencing: Dereferencing a pointer means accessing the value stored at the memory
address the pointer is pointing to.

3. Pointer Arithmetic: Pointers allow for arithmetic operations (such as incrementing or
decrementing) to navigate through arrays or memory locations.

4. Dynamic Memory Allocation: Pointers are used in dynamic memory allocation to
request memory at runtime and manage memory blocks manually.
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Conclusion:
Pointers are a fundamental concept in low-level programming, enabling efficient memory man-
agement and direct access to variable addresses.

Quick Tip

Pointers are powerful tools, but they require careful management to avoid issues like
memory leaks and segmentation faults.

e) Mention the advantages of RDBMS.

Solution:
RDBMS (Relational Database Management System) offers several advantages for storing and
managing structured data:

1. Data Integrity: RDBMS enforces data integrity through constraints like primary keys,
foreign keys, and unique constraints, ensuring that the data is accurate and consistent.

2. Data Security: RDBMS provides security features to protect data, including user au-
thentication, access control, and encryption, ensuring that only authorized users can access
the data.

3. Ease of Use: SQL (Structured Query Language) provides a standardized and easy-to-
learn method for querying, updating, and managing data.

4. Scalability: RDBMSs can handle large amounts of data, offering support for high-volume
transactions and the ability to scale as needed.

5. Flexibility and Maintenance: With a relational model, data can be easily modified and
updated. RDBMSs also offer backup and recovery options, ensuring data can be restored
in case of failure.

Conclusion:
RDBMS provides several advantages such as data integrity, security, scalability, and flexibility,
making it a powerful tool for managing structured data in businesses and applications.

Quick Tip

RDBMS systems are ideal for applications requiring efficient and secure management of
large amounts of structured data.
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5.(a) Write an essay on software.

Solution:
Software is a collection of data, instructions, or programs that enable a computer to perform
specific tasks. It is a crucial component of a computer system, working in conjunction with the
hardware to perform various operations and solve problems. Software can be broadly classified
into two categories: system software and application software.

• System Software: System software is designed to manage hardware components and
provide a platform for running application software. The most important type of system
software is the Operating System (OS), such as Windows, Linux, and macOS. The OS
manages system resources, handles input/output operations, and provides the interface
through which users interact with the computer.

• Application Software: Application software refers to programs that perform specific
tasks for the user. This includes software like word processors (e.g., Microsoft Word),
spreadsheet applications (e.g., Microsoft Excel), and multimedia tools (e.g., Adobe Pho-
toshop). These programs are designed to solve specific problems or enhance productivity
in a particular area.

• Programming Software: Programming software includes tools and utilities that help
developers create, test, and debug software applications. Examples of programming soft-
ware include compilers, interpreters, and IDEs (Integrated Development Environments)
like Visual Studio and Eclipse.

Software plays a critical role in the modern world, from enabling communication through email
and social media to providing the tools required for scientific research, business analysis, and
entertainment. The development and maintenance of software have evolved over the years, and
with the rise of cloud computing, artificial intelligence, and machine learning, the importance
and complexity of software are expected to continue growing.

• Software Development: Software development is a process that involves designing, coding,
testing, and maintaining software. Various programming languages like Java, Python,
C++, and JavaScript are used to write software. The software development lifecycle
(SDLC) includes several phases such as requirements gathering, design, implementation,
testing, and deployment.

• Software Licensing and Distribution: Software can be distributed in different models,
such as proprietary software (e.g., Microsoft Windows) and open-source software (e.g.,
Linux). Licensing determines the terms under which software can be used, modified, and
redistributed.

Quick Tip

Software is an essential part of any computing system, and its proper development,
maintenance, and licensing are crucial for the effective operation of computer systems
and applications.
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(b) Describe the salient features of any one operating system.

Solution:
Let’s take Linux as an example to describe its salient features:
Linux is a free, open-source operating system that has gained widespread popularity due to its
flexibility, stability, and security. Below are the key features of Linux:

• Open Source: One of the most important features of Linux is that it is open-source. This
means that anyone can access, modify, and distribute the source code. This promotes
collaboration and innovation among users and developers. Distributions like Ubuntu,
Debian, and Fedora are based on the Linux kernel and provide different configurations for
various needs.

• Multi-user Capability: Linux is a multi-user system, which means that multiple users
can use the system at the same time without interfering with each other’s work. Each user
has a unique set of permissions to access files and resources on the system.

• Security: Linux is known for its strong security. It is designed with the concept of
user privileges, where users have limited access to the system’s resources unless granted
administrator (root) permissions. The system also comes with built-in security features
such as firewalls and SELinux (Security-Enhanced Linux).

• Stability and Reliability: Linux is highly stable and rarely experiences crashes or
downtime. This makes it a preferred choice for servers and mission-critical applications.
The system can run for extended periods without requiring a reboot.

• Customizability: Linux provides a high level of customizability. Users can modify both
the operating system and its user interface (GUI) to suit their specific needs. This makes
Linux ideal for both beginners and advanced users.

• Command Line Interface (CLI): Linux provides a powerful command-line interface
(CLI) that allows users to execute commands and scripts efficiently. While Linux also
offers GUI environments, the CLI is often preferred for its speed and flexibility.

• Package Management: Linux distributions come with package managers like APT (Ad-
vanced Packaging Tool) or YUM (Yellowdog Updater, Modified), which allow users to
easily install, update, and remove software packages from the system.

• Compatibility: Linux supports a wide range of hardware, from desktop computers and
servers to smartphones and embedded devices. Many Linux distributions can run on older
hardware, making them a cost-effective choice for various applications.

In conclusion, Linux is a robust, secure, and flexible operating system that can be used across
a wide variety of devices, from personal computers to large enterprise servers.

Quick Tip

The open-source nature of Linux allows developers and organizations to tailor the oper-
ating system to their specific needs, making it suitable for a wide range of applications,
from personal use to large-scale enterprise deployments.
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c) Describe the various steps of programming with the help of diagrams and ex-
amples.

Solution:
The steps involved in programming can be broken down as follows:

1. Problem Definition:
The first step is to clearly define the problem. This involves understanding the require-
ments and constraints. Example: ”Write a program to calculate the area of a rectangle.”

2. Algorithm Design:
Next, an algorithm is designed to solve the problem. An algorithm is a step-by-step
procedure that describes the solution. Example:

1. Input length and width.

2. Multiply length and width to get the area.

3. Display the result.

3. Flowchart:
A flowchart is drawn to visually represent the steps in the algorithm. It uses symbols such
as ovals for start/end, rectangles for instructions, and diamonds for decision-making.

4. Coding:
Once the algorithm and flowchart are ready, the actual coding is done in the chosen
programming language (e.g., Python, C++, Java). Example code for calculating area in
Python:

length = float(input("Enter length: "))

width = float(input("Enter width: "))

area = length x width

print("The area is", area)

5. Testing and Debugging:
After coding, the program is tested with different inputs to ensure it works as expected.
Debugging is performed if there are errors.

6. Documentation:
Finally, the code should be documented to explain its functionality, so others (or the
developer) can understand it later.

Conclusion:
The steps of programming ensure that a problem is solved methodically, from defining the
problem to documenting the final solution.
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Quick Tip

Start with clear problem definition and algorithm design, then proceed to coding and
testing to ensure successful program development.

d) Describe the design of a web page with diagrams and examples.

Solution:
The design of a web page involves the following steps:

1. Planning:
Before designing, it is important to plan the content and structure of the web page. Identify
the information that needs to be displayed and how it will be organized. For example, a
homepage might include a navigation bar, footer, and main content area.

2. Wireframe Design:
A wireframe is a basic sketch of how the page layout will appear. It outlines the placement
of text, images, and other elements. Example:

Header

| Navigation Bar | Main Content | Sidebar | Footer

3. HTML Structure:
The web page is created using HTML to define its structure. Example code for a basic
webpage layout:

<!DOCTYPE html>

<html>

<head>

<title>Webpage Title</title>

</head>

<body>

<header>Header Content</header>

<nav>Navigation Links</nav>

<main>Main Content</main>

<footer>Footer Content</footer>

</body>

</html>

4. CSS Styling:
CSS (Cascading Style Sheets) is used to style the webpage and make it visually appealing.
Example of styling with CSS:
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body {

font-family: Arial, sans-serif;

}

header {

background-color: #333;

color: white;

}

5. Responsive Design:
The design should be responsive, meaning it adjusts to different screen sizes, such as
desktop, tablet, and mobile. This is achieved using CSS media queries.

6. Testing:
The webpage is tested on different browsers (Chrome, Firefox, etc.) and devices (phones,
tablets) to ensure it works correctly.

Conclusion:
Designing a web page requires careful planning, HTML structure, CSS styling, and testing to
ensure the page is visually appealing, functional, and accessible on various devices.

Quick Tip

Use wireframes to plan your layout, and test your design for responsiveness across
multiple devices and browsers.

e) Explain normalization with the help of examples.

Solution:
Normalization is the process of organizing data in a database to eliminate redundancy and
ensure data integrity. The primary goal is to reduce the chances of anomalies when inserting,
updating, or deleting data. The process involves dividing a database into tables and using
relationships to maintain the integrity of the data.

1. First Normal Form (1NF):
Data is organized into tables with no repeating groups. Each column must contain atomic

(indivisible) values. Example:

Student ID Courses

1 Math, Science
2 English, History

In 1NF, the above table

is converted to:

Student ID Course

1 Math
1 Science
2 English
2 History
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2. Second Normal Form (2NF):
In 2NF, the table must be in 1NF and all non-key attributes must be fully functionally
dependent on the primary key. This eliminates partial dependency. Example: A table
with a composite key (Student ID, Course) would require separate tables for student
information and courses to eliminate redundancy.

3. Third Normal Form (3NF):
In 3NF, the table must be in 2NF, and there must be no transitive dependency (i.e., non-
key attributes should not depend on other non-key attributes). This ensures that each
column is only dependent on the primary key.

Conclusion:
Normalization helps in organizing data to minimize redundancy and ensure data integrity. By
following 1NF, 2NF, and 3NF, databases become more efficient and maintainable.

Quick Tip

Normalization is crucial for database design to ensure data integrity and prevent
redundancy.

f) Describe the salient features of SQL.

Solution:
SQL (Structured Query Language) is a standardized programming language used for managing
and manipulating relational databases. Some of the salient features of SQL include:

1. Data Retrieval: SQL allows for easy retrieval of data from one or more tables using the
SELECT statement. It supports filtering, sorting, and aggregation of data.

2. Data Manipulation: SQL provides commands like INSERT, UPDATE, and DELETE
to add, modify, and remove data from tables.

3. Data Definition: SQL allows for the creation and modification of database structures
with commands like CREATE, ALTER, and DROP.

4. Data Integrity: SQL supports constraints like primary keys, foreign keys, unique, and
check constraints, ensuring data integrity and enforcing business rules.

5. Joins: SQL allows the combination of data from multiple tables using JOIN operations,
such as INNER JOIN, LEFT JOIN, and RIGHT JOIN.

6. Transaction Control: SQL supports transaction control with commands like COMMIT,
ROLLBACK, and SAVEPOINT, ensuring data consistency and atomicity.

Conclusion:
SQL is a powerful and versatile language for managing relational databases, offering features
that support efficient data retrieval, manipulation, integrity, and control.
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Quick Tip

SQL is essential for working with relational databases and is widely used for querying,
inserting, updating, and managing data.

g) Explain the merits and demerits of 4GL.

Solution:
4GL (Fourth-Generation Language) is designed to be closer to human language and aims to
reduce the complexity of programming. Here are the merits and demerits of 4GL:

1. Merits:
- Faster Development: 4GLs allow for rapid application development, reducing the need
for detailed coding.
- Ease of Use: 4GLs use a more intuitive syntax, making them easier for non-programmers
to understand.
- Higher Abstraction: They provide a higher level of abstraction compared to 3GLs,
allowing developers to focus on what needs to be done, rather than how it should be done.
- Productivity: Developers can write less code and complete tasks faster than with
traditional languages like C or Java.
- Error Reduction: With 4GL, the likelihood of errors is reduced due to simpler code
and built-in functionalities.

2. Demerits:
- Limited Flexibility: 4GLs may not offer as much flexibility as 3GLs when it comes to
complex, low-level programming tasks.
- Performance Issues: Programs written in 4GL may not be as optimized as those
written in lower-level languages, potentially affecting performance.
- Learning Curve: While easier to learn than 3GLs, 4GLs may still require a certain
amount of training to use effectively.
- Limited Use Cases: They are generally better suited for specific tasks like database
management, and may not be suitable for all types of software development.

Conclusion:
4GLs are a great choice for rapid development and simpler applications but may have limita-
tions in terms of flexibility and performance for more complex tasks.

Quick Tip

4GLs excel at quick development and reducing errors but may not be suitable for every
type of application.
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h) Write a program in C language to convert a number from decimal to binary.

Solution:
Here is a C program that converts a decimal number to its binary equivalent:

#include <stdio.h>

void decimalToBinary(int n) {

if (n > 1) {

decimalToBinary(n / 2); // Recursive call

}

printf("%d", n % 2); // Print binary digit

}

int main() {

int num;

printf("Enter a decimal number: ");

scanf("%d", &num);

printf("Binary representation: ");

decimalToBinary(num);

printf("\n");

return 0;

}

Explanation:
- The function ‘decimalToBinary‘ recursively divides the number by 2 and prints the remainder.
- The main function reads the decimal number and calls ‘decimalToBinary‘ to print the binary
equivalent.
Conclusion:
This program successfully converts a decimal number to binary using recursion in C language.

Quick Tip

Recursion is a powerful technique for problems that can be broken down into smaller
subproblems, like converting decimal to binary.
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