1. (b) Why does a computer need main memory? What is cache
memory? How is main memory different from a cache memory?

A computer needs main memory (also known as RAM - Random Access Memory) primarily
because it provides fast access to data and instructions that are actively being used or
processed by the CPU (Central Processing Unit). Main memory is volatile, meaning it loses its
contents when the power is turned off, but it's much faster to access compared to other
storage devices like hard drives or SSDs.

Cache memory, on the other hand, is a smaller and faster type of volatile memory that sits
between the CPU and main memory. Its purpose is to temporarily store copies of frequently
accessed data and instructions from main memory. By keeping these frequently used items
closer to the CPU, cache memory reduces the time it takes for the CPU to access them, thus
improving overall system performance.

The key differences between main memory and cache memory are:

e Size: Main memory is typically larger in capacity compared to cache memory. Main
memory can range from a few gigabytes to several terabytes in modern computers,
while cache memory is much smaller, often measured in megabytes.

e Speed: Cache memory is faster than main memory. It operates at speeds closer to the
CPU, with access times measured in nanoseconds, whereas main memory access times
are measured in microseconds.

e Hierarchy: Cache memory is organized into levels, such as L1, L2, and sometimes L3
caches, with each level having different sizes and speeds. The higher-level caches (closer
to the CPU) are faster but smaller, while lower-level caches are larger but slower. Main
memory is a single level and typically slower than cache memory.

e Persistence: Main memory is volatile, meaning it loses its contents when the power is
turned off. Cache memory is also volatile and loses its contents when the CPU is
powered off or reset.

In summary, main memory serves as the primary storage area for data and instructions that are
actively being used by the CPU, while cache memory provides faster access to frequently used
data and instructions by temporarily storing copies of them closer to the CPU.

(c) What are the advantages and disadvantages of using Inkjet
printers?

Inkjet printers have several advantages and disadvantages:



Advantages:

e High-quality output: Inkjet printers are known for producing high-quality prints,
especially when it comes to color photos and graphics. They can achieve detailed images
with smooth gradients and accurate colors.

e Versatility: Inkjet printers can print on a variety of media, including paper, envelopes,
transparencies, and even certain types of fabric. This makes them suitable for a wide
range of printing tasks, from documents to photographs to promotional materials.

e Quiet operation: Inkjet printers tend to operate more quietly than other types of

printers, such as laser printers. This can be advantageous in environments where noise
is a concern, such as home offices or classrooms.
e Cost-effective for low-volume printing: Inkjet printers are generally more affordable to

purchase upfront compared to laser printers. They are also well-suited for low-volume
printing tasks, as the cost of ink cartridges is often lower than toner cartridges.

Disadvantages:

o Slower printing speed: Inkjet printers tend to be slower than laser printers, especially

when printing large volumes of text documents. This can be a disadvantage in busy
office environments where fast printing speeds are necessary.
e Smudging and smearing: Inkjet prints can be susceptible to smudging and smearing,

particularly if the printed documents are handled immediately after printing. This is
because the ink may take some time to dry completely, especially on glossy or coated
papers.

e Ink costs: While inkjet printers may be more affordable upfront, the ongoing cost of ink
cartridges can add up over time, especially for high-volume printing tasks. Some
consumers may find that the cost of replacing ink cartridges outweighs the initial savings
on the printer itself.

e Prone to clogging: If an inkjet printer is not used regularly, the ink cartridges and print

heads can become clogged with dried ink, resulting in print quality issues and potentially
requiring costly repairs or replacement parts.

Overall, inkjet printers are a popular choice for home users and small businesses due to their
versatility and high-quality output. However, they may not be the best option for high-volume
printing tasks or environments where fast printing speeds are essential.



(d) Draw a flow chart to find the sum of the first n natural numbers.

This flowchart represents a basic algorithm to calculate the sum of the first n natural numbers.
You start by taking input for 'n', then initialize a variable 'sum' to zero. Then, you initialize a
variable 'i' to 1 and enter a loop where you keep adding 'i' to 'sum' until 'i' reaches 'n'. Finally,
you output the value of 'sum’.

(e) A University wants to maintain, manipulate and organise large
student data. Which software will be needed by the University? Give
justification in detail.

Managing large student data requires a comprehensive approach that includes data storage,

manipulation, organization, security, and accessibility. Several software solutions are essential
for a university to efficiently manage its student data:



Database Management System (DBMS):

A robust DBMS such as MySQL, PostgreSQL, or Oracle is essential for storing and organizing
student data. A DBMS provides a structured way to store data, ensuring data integrity and
security. It allows universities to create databases to store student information such as personal
details, academic records, enrollment status, financial information, and more. With features
like indexing and querying, DBMS enables efficient retrieval and manipulation of data.

Student Information System (SIS):

An SIS is specialized software designed specifically for managing student data in educational
institutions. It typically includes modules for admissions, registration, academic records, grades,
attendance, financial aid, and student communications. SIS streamlines administrative tasks,
automates processes, and provides a centralized platform for accessing and managing student
information. Popular SIS solutions include Banner by Ellucian, PeopleSoft Campus Solutions,
and PowerCampus by Ellucian.

Learning Management System (LMS):

While primarily used for delivering online courses and facilitating e-learning, an LMS can also
play a role in managing student data. It stores course enrollment information, tracks student
progress, and facilitates communication between students and instructors. LMS platforms like
Moodle, Canvas, and Blackboard offer features for managing student data alongside course
content.

Customer Relationship Management (CRM) System:

A CRM system is valuable for managing interactions with prospective and current students. It
tracks inquiries, applications, admissions, and communications throughout the student
lifecycle. CRM software such as Salesforce, Microsoft Dynamics 365, and Zoho CRM can help
universities streamline recruitment efforts, improve student engagement, and enhance the
overall student experience.

Data Analytics and Reporting Tools:

To gain insights from student data and generate reports for decision-making, universities need
data analytics and reporting tools. These tools allow administrators to analyze trends, monitor
student performance, and identify areas for improvement. Popular analytics platforms include
Tableau, Microsoft Power Bl, and Google Data Studio.

Document Management System (DMS):




Managing digital documents such as transcripts, forms, and academic records efficiently is
crucial for universities. A DMS enables secure storage, retrieval, and sharing of documents,
streamlining administrative processes and ensuring compliance with data protection
regulations. Examples of DMS solutions include SharePoint, DocuWare, and Laserfiche.

Security and Identity Management Software:

Protecting student data from unauthorized access and ensuring compliance with data privacy
regulations is paramount. Security and identity management software provide tools for
authentication, access control, encryption, and auditing. Solutions like Okta, Duo Security, and
Microsoft Azure Active Directory help universities safeguard student data and maintain
regulatory compliance.

By leveraging these software solutions, universities can effectively manage, manipulate, and
organize large volumes of student data while ensuring data security, accessibility, and
compliance with regulatory requirements. Each software serves a specific purpose in the overall
data management ecosystem, contributing to the efficiency and effectiveness of administrative
processes within the institution.

(f) Explain the Internet-based architecture of software with the help
of a diagram.

The Internet-based architecture of software, also known as web-based architecture, involves
deploying applications over the internet, making them accessible to users via web browsers.

This architecture typically consists of three main components: client, server, and internet
infrastructure. Let me explain it further with the help of a diagram:

Web Browser
|
Client
|

Internst |

Infrastructure |




Client:

The client component represents the end-user's device, typically a web browser installed on a
computer, tablet, or smartphone. The web browser serves as the interface through which users
interact with the software application. Users send requests for information or actions to the
server via the browser and receive responses in return. The client component handles the
presentation layer of the application, displaying user interfaces and processing user input.

Internet Infrastructure:

The internet infrastructure represents the network of interconnected servers, routers,
switches, and other devices that facilitate communication between clients and servers over the
internet. This infrastructure includes internet service providers (ISPs) and data centers that host
web servers and provide connectivity to users worldwide. Data transmitted between clients
and servers travels across the internet infrastructure via various protocols such as HTTP, HTTPS,
TCP/IP, and DNS.

Server:

The server component hosts the software application and serves requests from clients over the
internet. It consists of hardware and software configured to handle incoming requests, process
data, and generate responses to be sent back to clients. The server-side logic implements the
business logic and application functionality, including data processing, storage, and retrieval.
Servers typically run web server software (e.g., Apache, Nginx) and application server software
(e.g., Node.js, Django, Ruby on Rails) to handle incoming requests and serve dynamic web
content.

In an Internet-based architecture, the client-server communication follows a request-response
model. Clients send requests to the server for specific resources or actions, such as loading a
web page, submitting a form, or fetching data. The server processes these requests, executes
the necessary operations, and generates responses containing the requested information or
confirmation of actions. These responses are then sent back to the clients, where they are
displayed or further processed by the web browser.

Overall, the Internet-based architecture of software enables the delivery of scalable, accessible,
and distributed applications over the internet, allowing users to access and interact with
software from any location with internet connectivity.

(g) What are the different domains used in Web addresses? How is an
IP address different from a Web address?



Web addresses, also known as URLs (Uniform Resource Locators), consist of several parts that
help identify and locate resources on the internet. The main components of a URL include the
following domains:

Protocol:

This indicates the protocol used to access the resource, such as "http://" for Hypertext Transfer
Protocol (HTTP) or "https://" for HTTP Secure (HTTPS). The protocol defines how data is
transmitted between the client and server.

Domain Name:

The domain name identifies the specific website or web server hosting the resource. It typically
consists of a series of labels separated by dots, with the top-level domain (TLD) appearing last.

For example, in the URL "https://www.example.com", "www" is a subdomain, "example" is the
domain name, and ".com" is the TLD.

Subdomain:

Subdomains are optional prefixes to the domain name that help organize and categorize
resources within a domain. They are typically used to distinguish different sections or services
of a website. For example, "www" is a common subdomain used for the main website, while
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"blog", "shop", or "mail" could be other subdomains.
Path:

The path specifies the specific location of the resource on the web server's file system. It can
include directories, filenames, or parameters that determine which content to retrieve. For
example, in the URL "https://www.example.com/blog/article", "/blog/article" is the path
indicating the location of the article resource.

Query Parameters:

Query parameters provide additional information to the server about the resource being
requested. They are appended to the URL after a question mark (?) and separated by
ampersands (&). Query parameters are commonly used in dynamic web applications to pass
data to the server. For example, in the URL "https://www.example.com/search?q=keyword",
"?g=keyword" is the query parameter specifying the search keyword.

Fragment ldentifier:

The fragment identifier, also known as the anchor, specifies a specific section or anchor point
within the resource being retrieved. It is preceded by a hash (#) and is often used to link to



specific sections of a webpage. For example, in the URL
"https://www.example.com/about#iteam", "#team" refers to the team section of the "about"

page.

IP Address (Internet Protocol Address):

An IP address is a numerical label assigned to each device connected to a computer network
that uses the Internet Protocol for communication. It serves as a unique identifier for
identifying and locating devices on a network. IP addresses are used to route data packets
between devices on the internet. There are two versions of IP addresses: IPv4 (e.g., 192.0.2.1)
and IPv6 (e.g., 2001:0db8:85a3:0000:0000:8a2e:0370:7334).

Web Address (URL - Uniform Resource Locator):

A web address, also known as a URL, is a human-readable text string used to identify and locate
resources on the World Wide Web. It consists of various components, including the protocol,
domain name, path, query parameters, and fragment identifier, as described above. Web
addresses are used to access specific web pages, documents, or resources hosted on web
servers.

In summary, while an IP address is a numerical identifier used to locate devices on a network, a
web address (URL) is a human-readable identifier used to locate and access resources on the
web. Web addresses provide a structured way to access content using domain names, paths,
and other components, making them easier for users to remember and share.

(h) What is a Browse? What is a Cookie? Is cookie a threat to
information security or privacy? Justify your answer.

A browser is a software application used to access, retrieve, and display information on the
World Wide Web. It acts as a user interface for navigating the internet and interacting with web
content. Some popular web browsers include Google Chrome, Mozilla Firefox, Microsoft Edge,
Apple Safari, and Opera. Browsers interpret HTML, CSS, and JavaScript code to render web
pages and execute web-based applications.

A cookie is a small piece of data stored on a user's computer by a website they visit. Cookies
serve various purposes, such as remembering user preferences, tracking user behavior,
maintaining user sessions, and personalizing content. When a user visits a website, the website



sends a cookie to the user's browser, which stores it locally on the user's device. The browser
then sends the cookie back to the website with each subsequent request, allowing the website
to recognize the user and retrieve stored information.

Now, regarding whether cookies pose a threat to information security or privacy, let's analyze
both aspects:

Information Security:

Cookies themselves are not inherently a threat to information security. They are merely text
files containing data stored on the user's device. However, like any technology, cookies can be
exploited for malicious purposes if not implemented or managed properly. For example, if a
website stores sensitive information in a cookie without proper encryption or validation, it
could potentially be intercepted or manipulated by unauthorized parties. Additionally, if a
user's device is compromised by malware, attackers may gain access to cookies stored on the
device, posing a security risk.

Privacy:

Cookies can raise privacy concerns because they track users' online activities and behavior
across websites. Persistent cookies, in particular, can be used to create detailed profiles of
users' browsing habits, preferences, and interests. This information may be shared with third-
party advertisers or analytics companies to deliver targeted advertisements or analyze user
behavior. While cookies are essential for certain website functionalities and personalization
features, they can also be used for intrusive tracking purposes without users' consent or
awareness, raising privacy issues.

In summary, cookies themselves are not inherently malicious, but they can pose risks to
information security and privacy if not used responsibly. It's essential for website developers
and browser vendors to implement proper security measures, such as encryption, secure
transmission protocols (HTTPS), and cookie policies, to mitigate potential risks associated with
cookies. Additionally, users should be informed about the types of cookies being used, their
purposes, and given options to manage or disable them to protect their privacy and security
online.

(i) List and explain any two processes that are part of e-learning
systems.

Sure! E-learning systems encompass a variety of processes to facilitate online education and
training. Here are two essential processes commonly found in e-learning systems:



Course Creation and Management:

Course creation and management involve the design, development, organization, and delivery
of educational content within the e-learning platform. This process typically includes the
following steps:

e Curriculum Design: This step involves defining learning objectives, selecting

instructional materials, and structuring the course syllabus. Curriculum designers
collaborate with subject matter experts to ensure that course content aligns with
educational goals and instructional best practices.

e Content Development: Content developers create multimedia materials such as

lectures, presentations, videos, simulations, quizzes, and assessments. They use
authoring tools and learning management system (LMS) features to create engaging and
interactive content that supports different learning styles and objectives.

e Course Configuration: Course administrators configure course settings within the e-

learning platform, including enrollment options, access permissions, grading criteria,
and communication channels. They set up course schedules, assignments, deadlines,
and prerequisites to organize the learning experience effectively.

e Resource Management: E-learning systems often include repositories for storing and

managing educational resources such as documents, slides, images, videos, and external
links. Course administrators organize these resources into modules, units, or lessons and
make them accessible to students based on their roles and permissions.

e Assessment and Feedback: E-learning platforms provide tools for creating and

administering quizzes, exams, assignments, and surveys to assess students' knowledge
and skills. Instructors can monitor students' progress, grade submissions, provide
feedback, and track performance analytics to evaluate learning outcomes and inform
instructional decisions.

Student Enrollment and Progress Tracking:

Student enrollment and progress tracking involve managing student registration, enroliment,
participation, and performance within the e-learning environment. This process encompasses
several key activities:

e Registration and Enrollment: Students register for courses and enroll in specific learning

activities through the e-learning platform. Registration processes may involve creating
user accounts, providing personal information, selecting courses, and making payments



if applicable. Enrollment options may include self-enrollment, instructor approval, or
automated enrollment based on predefined criteria.
e Access and Participation: Once enrolled, students gain access to course materials,

activities, and communication channels provided by the e-learning system. They engage
in self-paced or instructor-led learning activities, interact with instructors and peers, and
complete assigned tasks according to course requirements and schedules.

e Progress Tracking: E-learning platforms track students' participation, progress, and

performance throughout the course duration. They record data such as login times,
activity completion, quiz scores, assignment submissions, and forum interactions.
Instructors and administrators use dashboards, reports, and analytics tools to monitor
individual and group performance, identify learning gaps, and provide targeted support
or interventions as needed.

e Feedback and Support: E-learning systems facilitate communication between

instructors and students through various channels such as discussion forums, messaging
systems, email, and virtual classrooms. Instructors provide feedback on assignments,
answer questions, clarify concepts, and offer academic support to help students
succeed in their learning journey.

These processes play a crucial role in delivering effective and engaging e-learning experiences,
enabling learners to acquire knowledge, develop skills, and achieve learning objectives in
diverse educational contexts.

2. (a) Identify the Net ID and Device ID for the following IP address
and Subnet mask pairs :

192.168.5.97 and 255-255.255.0

10.10.13.10 and 255.255.0.0

To identify the Net ID and Device ID for the given IP address and subnet mask pairs, we need to
perform a bitwise AND operation between the IP address and the subnet mask. This operation
helps us determine which part of the IP address belongs to the network and which part
identifies the individual device within that network.

For the first pair:
IP address: 192.168.5.97

Subnet mask: 255.255.255.0



Converting both IP address and subnet mask into binary:
192.168.5.97 -> 11000000.10101000.00000101.01100001

255.255.255.0->11111111.11111111.11111111.00000000

Performing a bitwise AND operation:
11000000.10101000.00000101.01100001 (IP address)
11111111.11111111.11111111.00000000 (Subnet mask)

11000000.10101000.00000101.00000000

Therefore, the Net ID is 192.168.5.0 and the Device ID is 0.97.

For the second pair:
IP address: 10.10.13.10

Subnet mask: 255.255.0.0

Converting both IP address and subnet mask into binary:
10.10.13.10 -> 00001010.00001010.00001101.00001010

255.255.0.0->11111111.11111111.00000000.00000000

Performing a bitwise AND operation:
00001010.00001010.00001101.00001010 (IP address)
11111111.11111111.00000000.00000000 (Subnet mask)

00001010.00001010.00000000.00000000



Therefore, the Net ID is 10.10.0.0 and the Device ID is 13.10.

These calculations help in identifying the network and host portions of the given IP addresses
within their respective subnets.

(b) How does the search on keyword “Intelligent’”’ OR ‘System’’ differ
from the search “Intelligent’”” AND ““System’’? Explain.

The search operators "OR" and "AND" are used in search queries to retrieve different sets of
results based on the specified conditions. Let's explain how the searches differ using the
keywords "Intelligent" and "System":

"Intelligent" OR "System":

When using the "OR" operator in a search query, the search engine retrieves results that
contain either of the specified keywords. In this case, searching for "Intelligent" OR "System"
would return any documents or web pages that contain either the word "Intelligent," the word
"System," or both. The search results would include content related to intelligent systems,
systems intelligence, or any other combination of the two keywords. This search broadens the
scope of results, as it retrieves documents containing either keyword independently of each
other.

"Intelligent" AND "System":

On the other hand, when using the "AND" operator in a search query, the search engine
retrieves results that contain both of the specified keywords. In this case, searching for
"Intelligent" AND "System" would return only those documents or web pages that contain both
the word "Intelligent" and the word "System." The search results would include content
specifically related to intelligent systems, where both keywords appear together. This search
narrows down the results, as it retrieves documents containing both keywords simultaneously.

In summary, the main difference between the searches is the inclusivity of the search results:

e The "OR" operator broadens the search by retrieving results containing either of the
specified keywords independently.

e The "AND" operator narrows down the search by retrieving results containing both of
the specified keywords simultaneously.



(c) What is a MODEM? Why is it used in networking? Explain.

A modem, short for "modulator-demodulator," is a device used in computer networking to
modulate (convert) digital data from a computer or network device into analog signals for
transmission over analog communication channels, such as telephone lines or radio
frequencies. It also demodulates analog signals received from the communication channel back
into digital data that can be understood by computers or network devices.

Here's why modems are used in networking:

e Analog to Digital Conversion: Modems are essential for converting digital data

generated by computers and network devices into analog signals suitable for
transmission over analog communication channels. This conversion process enables
digital information to be transmitted over mediums traditionally designed for analog
communication, such as telephone lines.

e Digital to Analog Conversion: Similarly, modems demodulate analog signals received

from the communication channel into digital data that can be processed by computers
and network devices. This demodulation process allows digital information to be
retrieved from analog signals received from the communication channel.

e Compatibility: Modems facilitate communication between digital devices (such as
computers and routers) and analog communication channels (such as telephone lines or
cable systems). They bridge the gap between digital devices and analog communication
mediums, enabling compatibility and interoperability between different types of
equipment.

e Data Transmission: Modems enable the transmission of data over long distances using

analog communication channels. They modulate digital data into analog signals for
transmission and demodulate analog signals back into digital data upon reception. This
capability is particularly useful for connecting remote locations or accessing the internet
over telephone lines (dial-up connection) or cable systems (cable modem).

e Internet Access: Modems are commonly used for providing internet access to homes

and businesses. DSL (Digital Subscriber Line) modems and cable modems are two
common types of modems used for broadband internet access. DSL modems transmit
data over telephone lines, while cable modems utilize cable television infrastructure to
deliver internet service.

Overall, modems play a crucial role in networking by facilitating the transmission of digital data
over analog communication channels, enabling internet access, and ensuring compatibility
between digital devices and analog mediums. They serve as a bridge between the digital world
of computers and the analog world of traditional communication infrastructure.



(d) Explain the characteristics and advantages of Wide Area Network
(WAN).

A Wide Area Network (WAN) is a type of computer network that spans a large geographic area,

connecting multiple local area networks (LANs) or other types of networks together. WANs are

commonly used by organizations to facilitate communication and data exchange between
distributed locations, such as offices, branches, or campuses. Here are the characteristics and
advantages of WANs:

Characteristics of WAN:

Geographic Coverage: WANSs cover a wide geographic area, potentially spanning across

cities, regions, countries, or even continents. They enable communication and
connectivity between remote locations separated by significant distances.
Heterogeneous Infrastructure: WANs often utilize a variety of communication

technologies and transmission mediums, including leased lines, fiber-optic cables,
satellite links, microwave links, and internet connections. This diverse infrastructure
allows WANSs to adapt to different environments and connectivity requirements.

Public and Private Networks: WANs can be implemented over both public and private

networks. Public WANs, such as the internet, provide connectivity between disparate
locations using shared infrastructure. Private WANSs, on the other hand, are dedicated
networks established and controlled by organizations to ensure secure and reliable
communication between their locations.

Scalability: WANs are designed to scale to accommodate the needs of growing
organizations. They can support a large number of connected devices and users, as well
as increased data traffic, without compromising performance or reliability.

Reliability and Redundancy: WANs often incorporate redundancy and failover

mechanisms to ensure high availability and reliability. Redundant links, backup
connections, and network resilience measures help mitigate the impact of network
failures or outages, ensuring continuous communication between locations.

Advantages of WAN:

Global Connectivity: WANs enable organizations to establish seamless communication

and connectivity between geographically dispersed locations, allowing employees,
branches, and departments to collaborate effectively regardless of their physical
location.



e Resource Sharing: WANs facilitate resource sharing and centralized management of

data, applications, and services across distributed locations. Centralized data storage,
shared applications, and centralized IT infrastructure streamline operations, reduce
duplication of resources, and improve efficiency.

e Cost Efficiency: WANSs can help organizations reduce communication costs by leveraging

shared network infrastructure and optimizing resource utilization. By consolidating
communication services, such as voice, data, and video, over a single network,
organizations can achieve cost savings and economies of scale.

e Business Continuity: WANSs support business continuity and disaster recovery efforts by
enabling data replication, backup, and remote access to critical resources. Distributed
data centers, redundant connections, and disaster recovery plans ensure that

organizations can maintain operations and recover quickly from disruptions.
e Flexibility and Mobility: WANs provide flexibility and mobility for employees by

enabling remote access to corporate resources from anywhere with internet
connectivity. Remote workers, mobile devices, and branch offices can securely access
centralized applications, databases, and services over the WAN, enhancing productivity
and collaboration.

Overall, WANs offer organizations a scalable, reliable, and cost-effective solution for connecting
distributed locations, sharing resources, and enabling seamless communication and
collaboration across geographic boundaries. They play a vital role in supporting modern
business operations in an increasingly interconnected and globalized world.

(e) What are the characteristics of Twisted Pair Cable? Compare its
features with optical fiber cables.

Twisted Pair Cable Characteristics:

e Construction: Twisted pair cables consist of pairs of insulated copper wires twisted
together in a helical pattern. The twisting helps reduce electromagnetic interference
(EMI) and crosstalk between adjacent pairs.

o Flexibility: Twisted pair cables are relatively flexible and easy to handle, making them
suitable for various networking applications, including Ethernet, telephone lines, and
broadband internet connections.

e Cost-Effectiveness: Twisted pair cables are cost-effective compared to other types of

networking cables, such as optical fiber cables. They are widely used in residential,
commercial, and industrial settings due to their affordability.



e Limited Bandwidth: Twisted pair cables have a limited bandwidth compared to optical

fiber cables. They are suitable for relatively short-distance communication and are
commonly used in local area networks (LANs) and telephone systems.
e Susceptibility to Interference: While twisting the pairs reduces EMI and crosstalk,

twisted pair cables are still susceptible to external electromagnetic interference,
especially over long distances or in noisy environments.
e Distance Limitations: Twisted pair cables have distance limitations, typically up to a few

hundred meters for Ethernet applications. Beyond certain distances, signal degradation
may occur, affecting network performance.

Optical Fiber Cable Characteristics:

e Construction: Optical fiber cables consist of thin strands of glass or plastic fibers that
transmit data using light signals. The fibers are encased in protective layers to shield
them from environmental factors and physical damage.

e High Bandwidth: Optical fiber cables offer significantly higher bandwidth compared to

twisted pair cables. They support high-speed data transmission over long distances,
making them ideal for wide area networks (WANs) and high-performance applications.
e Immunity to Interference: Unlike twisted pair cables, optical fiber cables are immune to

electromagnetic interference (EMI) and radio frequency interference (RFl). They provide
secure and reliable communication, even in electrically noisy environments.

e Low Signal Loss: Optical fiber cables have low signal loss, allowing data to be

transmitted over longer distances without degradation. This characteristic makes them
suitable for long-haul communication links and high-speed internet connections.
e Lightweight and Compact: Optical fiber cables are lightweight and compact compared

to twisted pair cables, making them easier to install and manage, especially in crowded
or confined spaces.

e Higher Cost: Optical fiber cables are generally more expensive than twisted pair cables
due to the complexity of their construction and the cost of materials. However, their
superior performance and reliability justify the higher initial investment for many
applications.

In summary, twisted pair cables and optical fiber cables have distinct characteristics and are
suited for different networking applications based on factors such as bandwidth requirements,
distance limitations, susceptibility to interference, and cost considerations. Twisted pair cables
are cost-effective and suitable for short-distance communication in LANs and telephone



systems, while optical fiber cables offer high bandwidth, long-distance transmission, and

immunity to interference, making them ideal for high-speed WANs and critical infrastructure.

3. (a) Explain how object-oriented software design paradigm is

different from structured and modular design paradigm.

The object-oriented (OO) software design paradigm and the structured/modular design

paradigm are two distinct approaches to organizing and designing software systems. Let's

explore the differences between them:

Object-Oriented Software Desigh Paradigm:

Organization around Objects: In the object-oriented paradigm, software systems are

organized around objects, which are instances of classes. Objects encapsulate both data
(attributes) and behavior (methods), allowing for a modular and self-contained
approach to system design.

Abstraction and Inheritance: Object-oriented design emphasizes abstraction, allowing

developers to model real-world entities as objects with common characteristics and
behaviors. Inheritance enables the creation of hierarchical relationships between
classes, allowing subclasses to inherit and extend the attributes and methods of their
parent classes.

Encapsulation and Modularity: Encapsulation is a key principle of object-oriented

design, where the internal implementation details of objects are hidden from external
access. This promotes modularity, as objects can be treated as black boxes with well-
defined interfaces, allowing for independent development, testing, and maintenance.

Polymorphism and Dynamic Binding: Polymorphism allows objects of different classes

to be treated interchangeably through a common interface, enabling code reuse and
flexibility. Dynamic binding enables method calls to be resolved at runtime based on the
actual type of the object, supporting flexible and extensible designs.

Structured/Modular Design Paradigm:

Top-down Decomposition: In the structured/modular paradigm, software systems are

decomposed into smaller, manageable modules or functions. This approach emphasizes
top-down design, where the system is broken down into smaller subsystems or
modules, each responsible for specific tasks or functionality.



e Procedural Abstraction: Structured design focuses on procedural abstraction, where

complex tasks are broken down into smaller procedures or functions. Each procedure
performs a specific task and communicates with other procedures through well-defined
interfaces, promoting code reusability and maintainability.

e Sequential and Control Structures: Structured programming languages, such as C and

Pascal, emphasize sequential and control structures (e.g., loops, conditionals,
subroutines) for organizing and controlling program flow. This approach facilitates clear
and readable code, making it easier to understand and maintain.

e Data and Control Coupling: In structured design, modules communicate with each other

primarily through parameters and return values, promoting loose coupling between
modules. This reduces dependencies and enhances modularization, making it easier to
modify and extend the software system.

In summary, the object-oriented software design paradigm emphasizes organization around
objects, encapsulation, inheritance, and polymorphism, promoting modularity, flexibility, and
code reuse. On the other hand, the structured/modular design paradigm focuses on top-down
decomposition, procedural abstraction, sequential control structures, and loose coupling
between modules, promoting clarity, maintainability, and scalability. Both paradigms offer
different approaches to software design, each with its strengths and suitability for different
types of applications and development scenarios.

(b) What is the need of an Operating System? Give names of two
popular operating systems. Suppose you want to transfer a file from
your hard disk to a CD, which of the following services of the
operating system will be used and for what purpose? (User Interface,
File management, Input/Output services, Process control
management and Memory management)

The operating system (OS) serves as a crucial intermediary between hardware and software,

providing essential services and managing system resources. Here's why an operating system is
needed:



Resource Management: The OS manages hardware resources such as CPU, memory,

disk storage, and peripherals, ensuring efficient allocation and utilization of resources
among running processes and applications.
Process Management: The OS facilitates the execution of multiple processes

concurrently by scheduling and coordinating their execution, managing process
creation, termination, and communication, and providing mechanisms for inter-process
communication and synchronization.

Memory Management: The OS manages system memory, allocating and deallocating

memory space for processes and ensuring efficient memory utilization through
techniques such as virtual memory, paging, and memory swapping.
File Management: The OS provides a file system that organizes and manages data

stored on storage devices such as hard disks, SSDs, and optical drives. It supports file
creation, deletion, reading, writing, and access control, enabling users and applications
to store, retrieve, and manipulate data.

Device Management: The OS interacts with hardware devices such as input/output (1/0)

devices (e.g., keyboard, mouse, printer), storage devices (e.g., hard disk, USB drive), and
network interfaces, managing device drivers, device configuration, and device
communication.

User Interface: The OS provides a user interface (Ul) that allows users to interact with
the computer system, including graphical user interfaces (GUls), command-line
interfaces (CLIs), and touch-based interfaces. The Ul enables users to launch
applications, manage files, configure settings, and perform system tasks.

Two popular operating systems are:

Microsoft Windows: Developed by Microsoft, Windows is one of the most widely used

operating systems for personal computers, laptops, and servers. It offers a graphical
user interface (GUI), extensive software compatibility, and support for a wide range of
hardware devices.

Linux: Linux is a Unix-like open-source operating system kernel developed by Linus
Torvalds and contributors worldwide. It powers a variety of devices, including servers,
smartphones, embedded systems, and supercomputers. Linux distributions (distros)
such as Ubuntu, Fedora, and CentOS provide complete operating system packages
based on the Linux kernel.



For transferring a file from the hard disk to a CD, the following service of the operating system
will be used:

e File Management: The file management service of the operating system will be used for

this purpose. It provides functions and utilities for accessing and manipulating files and
directories stored on different storage devices. The OS will handle tasks such as locating
the file on the hard disk, reading the file data, managing the file transfer process, and
writing the file data to the CD.

(c) Explain which software will be required toper form the following
tasks. Also list four features of these software.

(i) Scheduling of tasks
(ii) Creating mail merge
(iii) Entering formulas and functions

(iv) Creating presentation

Here are the software applications required for each task along with four features of each:

(i) Scheduling of Tasks:

Software Required: Calendar or Scheduling Software (e.g., Microsoft Outlook, Google Calendar)
Features:

e Calendar Integration: Allows users to schedule tasks, appointments, and events directly

on a calendar interface.
e Reminder Alerts: Provides notifications and reminders for upcoming tasks and deadlines

to help users stay organized and on track.
e Recurring Tasks: Supports the creation of recurring tasks and events, such as daily,

weekly, or monthly meetings.
e Collaboration Tools: Enables users to share calendars, schedule meetings with others,

and coordinate activities with team members.



(ii) Creating Mail Merge:

Software Required: Word Processing Software with Mail Merge functionality (e.g.,

Microsoft Word, Google Docs)

Features:

Mail Merge Wizard: Guides users through the process of creating merged documents by
importing data from a spreadsheet or database.

Merge Fields: Allows users to insert placeholders (merge fields) into the document
template to dynamically populate data from the data source.
Preview and Edit: Provides a preview of merged documents, allowing users to review

and edit individual records before finalizing the merge.
Personalization: Enables customization of merged documents by incorporating

personalized content, such as recipient names and addresses, into each document.

(iii) Entering Formulas and Functions:

Software Required: Spreadsheet Software (e.g., Microsoft Excel, Google Sheets)

Features:

Formula Bar: Provides a dedicated area for entering formulas and functions, allowing
users to perform calculations and manipulate data.
Built-in Functions: Offers a wide range of built-in functions for performing common

calculations, such as arithmetic, statistical, logical, and financial functions.
AutoFill and AutoComplete: Automatically suggests and completes formulas and

function names as users type, speeding up data entry and minimizing errors.
Formula Auditing: Provides tools for tracing and evaluating formulas, helping users

identify errors and understand formula dependencies within worksheets.

(iv) Creating Presentation:

Software Required: Presentation Software (e.g., Microsoft PowerPoint, Google Slides)

Features:

Slide Templates: Offers a variety of pre-designed slide templates and themes for

creating professional-looking presentations quickly.



e Slide Transitions and Animations: Allows users to add visual effects, transitions, and

animations to slides to enhance the presentation and engage the audience.
e Multimedia Integration: Supports the insertion of multimedia elements, such as images,

videos, audio clips, and charts, to illustrate key points and concepts.
e Collaboration and Sharing: Enables real-time collaboration on presentations with

multiple users, as well as sharing and distribution of presentations online or offline.

4. (a) Explain the working of a basic computer with the help of a
diagram showing its basic components.

Certainly! A basic computer system typically consists of several key components that work
together to perform various tasks. Here's an overview of the basic components of a computer
system along with a diagram:

Central Processing Unit (CPU):

e The CPU is often referred to as the brain of the computer. It performs arithmetic, logic,
and control operations, executing instructions stored in memory.

e The CPU consists of the Arithmetic Logic Unit (ALU) for performing calculations, the
Control Unit (CU) for coordinating operations, and registers for temporary data storage.

Memory:

e Memory, also known as Random Access Memory (RAM), is used to temporarily store
data and program instructions that the CPU needs to access quickly.

e RAM is volatile, meaning it loses its contents when the computer is powered off.

Storage Devices:

e Storage devices, such as hard disk drives (HDDs) or solid-state drives (SSDs), are used for
long-term data storage.
e These devices store data persistently even when the computer is powered off.

Input Devices:

e Input devices allow users to interact with the computer by providing data and
commands. Examples include keyboards, mice, touchpads, and scanners.

Output Devices:

e Output devices display or present information processed by the computer to the user.
Examples include monitors, printers, speakers, and headphones.



Motherboard:

e The motherboard is the main circuit board of the computer, to which all other
components are connected.

e |t provides electrical connections and pathways between the various components,
allowing them to communicate with each other.

Here's a diagram illustrating the basic components of a computer system:

Input Devices
{Keyboard, Mouse)

Output Devices
{Monitor, Printer, Speakers)

Central Processing Unit |
(Arithmetic Logic Unit, Control Undt]|

Memory

{Random Access Memoxy)

Storage Devices [
{Hard Disk Driwve, Solid-State Drive)|

Motherboard

In this diagram, input devices provide data and commands to the computer, which are
processed by the CPU. The CPU retrieves instructions and data from memory, performs
calculations and operations, and then sends the results to output devices for display or further
processing. Storage devices store data persistently, allowing it to be retrieved and used later.
All components are connected to the motherboard, which serves as the central hub for
communication between the various components of the computer system.



(b) What are the differences between primary and secondary memory
of a computer. Which of them is larger in size? Which of them is
faster?

Primary memory and secondary memory are two types of computer memory that serve
different purposes and have distinct characteristics. Here are the differences between them:

Primary Memory (RAM - Random Access Memory):

e Primary memory, also known as RAM, is a volatile memory that temporarily stores data
and program instructions that the CPU needs to access quickly.

e RAM is directly accessible by the CPU and is used to hold data and instructions currently
being processed by the CPU.

e |t is characterized by fast access times, allowing for rapid retrieval and modification of
data.

e Data stored in RAM is lost when the computer is powered off, as it requires continuous
electrical power to maintain its contents.

e RAM capacity is typically smaller compared to secondary memory.

Secondary Memory (e.g., Hard Disk Drive - HDD, Solid-State Drive - SSD):

e Secondary memory provides non-volatile storage for data and programs that need to be
retained even when the computer is powered off.

e |tis used for long-term storage of data, applications, and operating system files.

e Secondary memory is typically larger in capacity compared to primary memory, allowing
for the storage of large amounts of data.

e Access times for secondary memory are slower compared to primary memory, as data
retrieval involves physical read/write operations on storage devices.

Examples of secondary memory devices include hard disk drives (HDDs), solid-state drives
(SSDs), optical discs (e.g., CDs, DVDs), and USB flash drives.

In summary:

e Size: Secondary memory is generally larger in size compared to primary memory.
Secondary memory devices can store terabytes of data, whereas primary memory
(RAM) typically ranges from a few gigabytes to a few tens of gigabytes.

e Speed: Primary memory (RAM) is faster in terms of access times compared to secondary
memory. Accessing data from RAM takes nanoseconds, while accessing data from



secondary memory devices such as HDDs or SSDs takes milliseconds or microseconds,
depending on the type of storage technology.

Overall, primary memory (RAM) is faster but smaller in size, while secondary memory provides

larger storage capacity but slower access times. Both types of memory play critical roles in

computer systems, with primary memory facilitating rapid data access and computation, and

secondary memory providing long-term storage and data persistence.

(c) Explain the role of the following utility software :

(i) Disk checkers

(ii) System restore

Utility software plays a crucial role in optimizing, maintaining, and troubleshooting computer

systems. Let's delve into the roles of two specific types of utility software:

(i) Disk Checkers:

Disk checkers, also known as disk diagnostic tools or disk utilities, are software applications

designed to scan, analyze, and repair errors on storage devices such as hard disk drives (HDDs)
and solid-state drives (SSDs).

Role:

Error Detection: Disk checkers scan storage devices for errors such as bad sectors, file

system corruption, and logical errors. They identify issues that may affect the
performance, integrity, or reliability of the storage device.
Repair and Recovery: Disk checkers attempt to repair or recover data from damaged

sectors or corrupted file systems. They may relocate data from bad sectors to healthy
sectors, repair file system structures, and restore lost or inaccessible data.
Preventive Maintenance: Disk checkers help prevent data loss and system crashes by

identifying and fixing potential issues before they escalate. Regular disk checks can
detect and address problems early, reducing the risk of data loss and improving system
stability.

Performance Optimization: Disk checkers optimize storage device performance by

identifying and resolving issues that may impact read/write speeds or access times. By
maintaining the health and integrity of storage devices, disk checkers contribute to
overall system performance and responsiveness.

(ii) System Restore:




System restore is a feature provided by operating systems, such as Microsoft Windows, that

allows users to revert their computer system to a previous state or configuration.

Role:

Recovery from System Errors: System restore enables users to roll back their system to

a previous working state in the event of system errors, crashes, or software conflicts. It
can help restore system stability and functionality by undoing changes that may have
caused issues.

Software Installation Management: System restore creates restore points at key system

milestones, such as before software installations, updates, or system changes. Users can
use these restore points to revert their system to a known-good state if a software
installation or update causes problems.

Data Protection: System restore can protect user data by allowing users to recover
deleted or modified files and folders from previous restore points. It provides a safety

net for recovering lost or corrupted data without the need for specialized data recovery
tools.
Troubleshooting and Maintenance: System restore is a valuable troubleshooting tool

for diagnosing and resolving system issues. By reverting the system to a known-working
configuration, users can isolate and identify the root cause of problems, such as
software conflicts or driver issues, and take appropriate remedial actions.

In summary, disk checkers help diagnose and repair storage device errors, while system restore

enables users to revert their system to a previous stable state, providing recovery and

troubleshooting capabilities for maintaining system health and reliability.

(d) What is the use of digitizing (graphic) tablet and joystick?

Digitizing tablets (graphic tablets) and joysticks are input devices commonly used in digital art,

design, gaming, and other applications. Here's an overview of their uses:

Digitizing (Graphic) Tablet:

Use: A digitizing tablet, also known as a graphic tablet or drawing tablet, is a hardware input

device that allows users to draw, sketch, and create digital artwork directly on the tablet

surface using a stylus or pen-like input device.

Applications:



o Digital Art and Design: Graphic tablets are widely used by artists, designers, illustrators,
and animators for creating digital art, illustrations, graphics, and animations with

precision and control.
e Photo Editing and Retouching: Graphic tablets are used in photo editing and retouching
workflows to perform precise selections, masking, painting, and retouching tasks with

natural pen-like input.

¢ Digital Annotation and Note-Taking: Graphic tablets can be used for digital annotation,
handwriting recognition, and note-taking in applications such as electronic whiteboards,
digital textbooks, and handwritten document digitization.

e 3D Modeling and Sculpting: Graphic tablets are used in 3D modeling and sculpting
workflows to manipulate and sculpt digital 3D models with precision and fluidity,
providing a natural and intuitive input method.

Joystick:

Use: A joystick is an input device consisting of a handheld stick or lever that pivots around a
central point, typically used for controlling the movement or direction of objects in video
games, simulations, and other interactive applications.

Applications:

e Gaming: Joysticks are commonly used as input devices for controlling characters,
vehicles, or objects in various genres of video games, including flight simulators, racing
games, arcade games, and space combat games.

e Flight Simulation: Joysticks are popular input devices for flight simulation enthusiasts,

providing realistic control over aircraft pitch, roll, yaw, and throttle settings.
e Remote Control Systems: Joysticks are used in remote control systems for controlling

robotic arms, unmanned aerial vehicles (UAVs), remote-controlled vehicles (RC cars),
and other remote-controlled devices.
e Industrial and Military Applications: Joysticks are used in industrial control systems,

machinery control panels, and military applications for controlling machinery, vehicles,
surveillance systems, and weapon systems with precision and agility.

In summary, digitizing tablets (graphic tablets) are used for digital art, design, and illustration,
providing a natural and intuitive input method for drawing and sketching digitally, while
joysticks are used for controlling movement or direction in gaming, simulations, remote control
systems, and industrial applications, offering precise and responsive control over objects and
devices.



