Subject: Computer

Unit 10: Emerging Technologies in

Computer Science

Multiple Choice Questions (MCQs)

1. Which of the following is not a subfield of Al?
(a) Machine Learning
(b) Natural Language Processing

Computer Vision

. (d) Robotics |4

2. Which of these Al algorithms is considered an

"explainable” model?
(a) Neural Networks

(b) Decision Trees |4
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(d) Convolutional Neural Networks

3. Which of these is a security concern in loT
deployments?

(a) Device vulnerability

oV

(d) All of the above [

b) Data privacy

c) Lack of standardization

4. Which of the following is an application of Al in
healthcare?

(a) Personalized drug development

(b) Automated diagnosis

(c) Remote patient monitoring

¥/ (d) All of the above [

5. What is the primary purpose of using Al
techniques in machine learning models?

(a) To improve accuracy
(b) To enhance interpretability

(c) To reduce computational complexity




6. What is the key difference between explainable
(whitebox) and unexplainable (blackbox) Al

models?

(a) The complexity of the model

(b) The ability to understand the decision-making
process |4

(c) The performance of the model
(d) The training data used

7. Which of the following is an application of IoT in

the transportation domain?
(a) Smart traffic management

D) Vehicle-to-Vehicle (V2V) communication

(c) Predictive maintenance of vehicles
(d) All of the above |4

8. Which of these is a potential impact of Al and
0T on the job market?

(a) Job displacement due to automation




Transformation of job roles and responsibilities
(d) All of the above

9. What is the key concern associated with
algorithmic bias in Al-powered decision-making

processes?
: a) Lack of transparency

(b) Perpetuation of existing societal biases
(c) Reduced accuracy of the model

(d) All of the above |4

10. Which of the following is an ethical principle

that should be considered in the development and

e
deployment of Al and loT technologies? !
a) Transparency and accountability ’
(b) Respect for privacy and data rights
(c) Fairness and non-discrimination

(d) All of the above




Important MCQs:

1. Who first introduced the term Artificial
Intelligence?

(a) Alan Turing

(b) John McCarthy
(c) Elon Musk

(d) Bill Gates

2. In which year was the term Artificial Intelligence
first introduced?

(@) 1945
! (b) 1950
) 1956
w) 1965
3. What was the main focus of Al research in the

' 1950s-1960s?

%

— (a) Deep learning

(b) Robotics

) Prgblem-solving and symbolic methods
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(d) Voice assistants

4. Which of the following is an application of Al in
healthcare?

(a) Algorithmic trading

b) Diagnosing diseases
(c) Creating games
(d) Personalized ads

5. Which Al subfield enables computers to
understand human language?

(a) Deep Learning

(b) Robotics

(c) Natural Language Processing | 4
(d) Computer Vision
6. What is Machine Learning?

(a) A type of game development

(b) Programming a robot to move

(c) Learning from experience without explicit

programming
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(d\) Displaying videos and images

7. Deep learning uses complex structures called:
(a) Data graphs

(b) Neural networks

c) Flow charts

(d) Genetic codes

8. Which of the following uses NLP to understand

voice commands?

(a) Google Maps

(b) Siri
! (c) Photoshop

) Excel

9. Which field of Al enables computers to interpret
’;ages and videos?

(a) NLP

(b) Computer Vision
(c) Deep Learning

(d) Robotics
/ >
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10 What is an example of Al in agriculture?
(a) Disease detection using computer vision
(b) Online teaching

c) Game character design

d) Stock trading

b 11. Which of the following is an example of an
explainable (whitebox) algorithm?

(a) Neural Networks
(b) Deep Learning

(c) Decision Trees | 4

(d) Convolutional Neural Networks

. What is the primary characteristic of whitebox

¥/ Al algorithms?
(a) They are based on complex computations

(b) Their decision-making process is difficult to

interpret

(c) They provide transparent and understandable

decisions




13. Which of the following best describes a

rule-based system?

(a) It uses layers of neurons for decision making

b) It uses “if-then” rules to make decisions
(c) It predicts values based on regression
(d) It analyzes visual data for predictions

14. In which Al algorithm is a straight line used to
predict outcomes based on input data?

(a) Deep Learning

(b) Rule-Based System
(c) Decision Tree
¥/ (d) Linear Regression [

15. Which of the following is considered a
blackbox Al algorithm?

(a) Rule-Based System
(b) Linear Regression

(c) Neural Networks |4




(d) Decision Tree

16. What does loT stand for?

(a) Internet of Technology

(b) Internal Operational Tracking
c) Internet of Things

(d) Integration of Tools

17. Which of the following is NOT a component of
an loT system?

(a) Sensors
(b) Actuators
g (c) Cloud Storage
) Keyboard [4

18. What is the role of sensors in an loT system?
(a) They process the data

' (b) They transmit signals to satellites

A

(c) They collect data from the environment

(d) They store data in cloud



(a) Sensors

(b) Networks

(c) Actuators

d) Devices

20. In a smart home, which of the following is an
example of an loT device?

(a) Manual fan
(b) Traditional light switch

(c) Internet-connected thermostat [4

(d) Ceiling

2]1. What is the purpose of data analysis in an loT
system?

(a) To install new devices

(b) To interpret and use the collected data
(c) To improve network speed

(d) To clean the sensors

22. How does loT benefit healthcare?




(a) By making hospitals paperless

(b) By automatically diagnosing diseases

(c) By monitoring patients remotely and sending

alerts
d) By replacing doctors

23. Which of the following is an loT application in
transportation?

(a) Mobile games
(b) Smart traffic management |4

(c) Radio broadcasts

(d) Vehicle painting
24. Why is encryption important in 10T systems?

(a) To reduce battery usage

(b) To enhance device design
(c) To protect data from being intercepted
(d) To delete old data automatically

25. Which of the following is a good security
practice for 10T?




(a) Using default passwords

(b) Disabling updates
(c) Using strong and unique passwords

(d) Leaving devices always online without

onitoring

26. What is a major risk associated with Artificial
Intelligence (Al) and Internet of Things (IoT)?

(a) Slow processing speed
(b) Data privacy violation [

(c) Lack of connectivity

(d) Limited storage
27. What does algorithmic bias in Al refer to?

(a) Al systems producing unfair outcomes due to
biased training data

(b) Al algorithms running faster on certain hardware
(c) Al being unable to learn from data
(d) Al systems requiring more power

28. Which of the following is an example of a




policy to address risks in Al and 10T?

(a) Data protection laws like GDPR
(b) Increasing network bandwidth

(c) Using only wired networks

d) Limiting user access to internet

29. What is the purpose of ethical guidelines in Al
development?

(a) To ensure fairness, transparency, and

accountability [ 4

(b) To reduce Al performance

(c) To make Al slower
(d) To prevent Al learning

30. Which security measure is important for loT

devices?

(a) Using default passwords

(b) Keeping software and firmware updated
(c) Avoiding encryption

(d) Disabling authentication




31. How does Al impact daily life?

(a) Automates repetitive tasks and enhances smart
home devices

(b) Only increases costs

c) Reduces internet connectivity

(d) Decreases productivity

32. What role does loT play in workplaces?

(a) Monitors equipment health and optimizes

production [ 4

(b) Disconnects devices from the network
g (c) Stops all automation

(d) Slows down processes
.g& How can Al and loT benefit society at large?
(a) Address large-scale challenges like climate

._ change and urbanization

i

(b) Increase pollution
(c) Decrease healthcare access

(d) Increase traffic congestion




34. What is the main function of deep learning in Al?

(a) Uses neural networks inspired by the human

brain to learn complex patterns [4

(b) Reduces data input
c) Simplifies algorithms
(d) Avoids machine learning

35. Which type of Al algorithm’s decision-making
process is transparent and understandable?

(a) Blackbox algorithms

(b) Whitebox algorithms

(c) Neural networks

(d) Deep learning models
.:xercise Short Questions:

1. Define Artificial Intelligence (Al).

A

Artificial Intelligence (Al) is the simulation of human

intelligence in machines that are programmed to

think, lgarn, and make decisions like humans.




1} >What is the historical context and evolution of Al?
Al began in the mid-20th century with the goal of
creating machines that could mimic human thinking.
It evolved through advances in algorithms,
computing power, and data availability, leading to
modern Al applications like machine learning and

deep learning.

3. Provide two examples of Al applications in
healthcare.

e Al-powered wearable devices that monitor vital

signs.
! e Al systems that assist in diagnosing diseases

from medical images.

4. Explain the role of Al techniques in advancing
machine learning models.
Al techniques like deep learning and neural

N ,
i networks enable machines to learn from large

- datasets, improve accuracy, and handle complex
F

tasks without explicit programming.

5. Defipe the Internet of Things (loT).
/ 2
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loT is a network of physical objects embedded with
sensors and software, connected to the internet to

collect and exchange data.

6. Describe the significance of lIoT in connecting
devices and systems.

loT enables seamless communication between
devices, allowing data sharing that improves
efficiency, automation, and smart decision-making

in various domains.

7. What are the potential risks associated with Al

and loT?
! Risks include data privacy breaches, security

vulnerabilities, and algorithmic biases that can

use unfair outcomes.
8. Discuss the societal impact of Al and loT on
daily life.

They enhance convenience and efficiency through
smart homes, healthcare monitoring, and improved

transportation systems.

ain the concept of algorithmic bias.




'- Algorithmic bias occurs when Al systems produce
unfair or prejudiced outcomes due to biased

training data.

10. Outline the importance of ethical
considerations in Al and loT.

Ethical guidelines ensure fairness, transparency,
and accountability in Al and loT development,

protecting users from harm and misuse.

Important Short Questions:

1. What is Artificial Intelligence (Al)?
Answer:

Artificial Intelligence (Al) refers to the simulation of

human intelligence in computer systems that are
programmed to think, learn, and make decisions like

humans.

2. Who coined the term Artificial Intelligence and in
which year?
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The term "Artificial Intelligence" was coined by John

McCarthy in 1956 during the Dartmouth Conference.

3. Name two major milestones in the historical
development of Al during the 1950s-1980s.

Answer:

e Inthe 1950s-1960s, early Al research focused

on problem-solving and symbolic methods.

e During the 1970s-1980s, expert systems were

developed to mimic human decision-making

processes.
4. What is machine learning in the context of Al?
Answer:
achine learning is a type of Al where computers
learn from experience and improve their
performance over time without being explicitly
\ programmed.
i 5. Explain the concept of deep learning.
§ Answer:

Deep learning is a specialized form of machine




learning that uses complex neural networks

inspired by the human brain to analyze large
amounts of data and recognize patterns for

decision-making.

6. What does Natural Language Processing (NLP)
enable computers to do?

Answer:

Natural Language Processing (NLP) enables
computers to understand, interpret, and respond to

human language in both written and spoken forms.
7. How is Al used in healthcare?
! Answer:
is used in healthcare for diagnosing diseases,

A

personalizing treatment plans, predicting patient
outcomes, and monitoring health through wearable
devices.

%

8. Give two examples of Al applications in
agriculture.

Answer:



sensors and drones.

e Automated irrigation systems and computer

vision for disease and pest detection.
9. What is computer vision in Al?
nswer:

Computer vision is a field of Al that enables
computers to interpret and understand images and

videos from the visual world.
10. Define robotics and its relation to Al.

Answer:

Robotics is the science of designing and
programming robots—machines that can perform

sks for humans. Al allows robots to think, learn,
and make decisions, enhancing their capabilities.
11. What is the difference between explainable

% (whitebox) and unexplainable (blackbox) Al

algorithms?

Explainable (whitebox) Al algorithms have a

transparent and understandable decision-making



)

have complex processes that are difficult to

interpret.
12. Define explainable (whitebox) Al algorithms.

Explainable Al algorithms are those where users
can clearly see and understand how decisions are

made by the system.

13. Give two examples of explainable Al
algorithms.

Examples include Decision Trees and Linear

Regression.

14. What is a decision tree in Al?
A decision tree is an algorithm that helps make

decisions by asking a series of questions, where
each answer leads to another question or a final
decision, similar to a flowchart.

._ 15. How does linear regression work in Al?

N
i Linear regression finds the relationship between
: two features by fitting a straight line to data points,

which can be used to predict one feature based on
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16. What are rule-based systems in Al?

Rule-based systems use a set of human-defined
"if-then" rules to help the Al make decisions in

different situations.
17. Define unexplainable (blackbox) Al algorithms.

Unexplainable Al algorithms are those whose
decision-making processes are complex and not

easily interpretable by humans.

18. Why are neural networks considered blackbox
algorithms?

Because neural networks involve complex layers
and calculations that make it difficult to understand

exactly how they arrive at a decision.

19. What makes the decision-making process of

blackbox algorithms difficult to interpret?

The intricate computations and interactions within
these algorithms create a lack of transparency in
how decisions are reached.

i

20. How do explainable algorithms benefit users

compgred to blackbox algorithms?



)

Explainable algorithms allow users to understand
and trust the decisions made, making it easier to

detect errors and biases.
21. What is the Internet of Things (1oT)?

The Internet of Things (loT) is a network of physical
objects or "things" that are connected to the
internet. These objects are equipped with sensors,
software, and other technologies to collect and
exchange data, enabling them to communicate and

interact with each other.

22. Define 10T and explain its main components.

loT is a system where physical devices are
connected to the internet to gather and share data.

e main components of [oT include:

e Sensors: Detect and measure environmental

factors like temperature, humidity, or motion.

e Actuators: Convert signals into actions, such

as moving a motor or turning on a device.

e Devices: Everyday objects like smartwatches,

smart refrigerators, or cars connected to the



internet.

e Networks: Communication systems that

connect sensors and devices to the internet.

e Data Analysis: Processing the collected data to

gain insights and make decisions.

23. Why is loT considered significant in modern
technology?

loT is significant because it integrates the physical
world with digital systems, allowing devices to
share data seamlessly. This leads to increased
efficiency, improved services, and innovative

! solutions in many fields like healthcare, agriculture,

smart homes, and transportation.

24. What role do sensors play in an loT system?
Sensors collect real-time data from the physical
._ environment, such as temperature, light, or motion.

N : : : :
i This data is essential for IoT systems to monitor

conditions and make informed decisions.

25. Explain the function of actuators in loT.



analysis and perform physical actions. For example,
an actuator might open a valve in an automated
irrigation system or adjust the thermostat in a

smart home.
26. Give examples of everyday loT devices.

Examples include smartwatches, smart
refrigerators, connected cars, fithess trackers, and
smart home assistants like Amazon Echo or Google

Home.
27. How do networks support 0T systems?

Networks provide communication pathways (wired

or wireless) that connect sensors and devices to

the internet. They enable data transmission

etween devices and central systems for
processing and control.
28. What is the importance of data analysis in 10T?

7

Data analysis processes the collected sensor data
to extract useful insights, make predictions, and
automate decisions. This helps improve efficiency

and effectiveness in various loT applications.
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29. Describe two applications of 10T in real life.

e Healthcare: 10T devices monitor patients’ vital
signs, send alerts for emergencies, and remind

patients to take medication.

e Transportation: loT improves safety and

efficiency through connected vehicles, smart

traffic lights, and real-time tracking systems.

30. What are some common security measures
used to protect loT devices?

e Using strong and unique passwords to prevent
unauthorized access.
e Keeping device software and firmware updated

to fix vulnerabilities.

e Encrypting data transmitted between devices

to prevent interception by hackers.

R 31. What are the potential data privacy risks
i related to Al and loT technologies?
;_- Al and loT devices collect vast amounts of personal

data, which can be misused or accessed by

unautforized parties if proper security measures




are not implemented.

32. Define algorithmic bias and explain its effects
on Al systems.

Algorithmic bias occurs when Al models trained on
biased datasets produce unfair or discriminatory
outcomes, affecting decisions in hiring, law

enforcement, and lending.

33. Why are policy and regulatory frameworks
necessary for Al and loT?

They help mitigate risks by ensuring data protection,

fairness, transparency, and security, safeguarding

users from misuse and cyber threats.

34. What are the key components of data
protection laws for Al and loT?

They include regulations for secure data collection,
storage, processing, and user consent to protect

7

personal information from breaches.

35. How do ethical guidelines help in the
development and deployment of Al?

)/ guidelines ensure Al systems are fair,




transparent, accountable, and respect user rights

during design and use.

36. What measures can be taken to mitigate
biases in Al models?

Using diverse, representative training data,
analyzing datasets for bias, and applying bias

detection and correction techniques.

37. Explain the importance of security standards
for loT devices.

Security standards protect lIoT devices from

cyber-attacks by enforcing regular software

updates, encryption, and secure authentication.

38. How do Al and loT impact daily life? Give
examples.

They provide smart solutions like automated home
security, health monitoring devices, and efficient

transportation systems.

39. Describe the effects of Al and IoT on work
environments.



and enables data-driven decisions, while loT

optimizes production and equipment maintenance.

40. How can Al and loT help in addressing
large-scale societal challenges?

By enabling smart cities to manage resources,
reduce traffic, improve healthcare access, and

tackle climate change through efficient technology.

Exercise Long Questions:

the field of education. Provide specific examples
and explain how Al can enhance the educational

perience.
Artificial Intelligence (Al) is transforming education
by making learning more personalized, efficient, and

g\ accessible. Here are some key applications of Al in

! Q1. Discuss the various applications of Al in

education:

Personalized Learning: Al-powered systems can

analyze individual student performance and
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example, platforms like Khan Academy use Al to
recommend exercises based on student progress,

helping students learn at their own pace.

Intelligent Tutoring Systems: Al tutors provide
one-on-one assistance to students, answering
questions and giving feedback instantly. An
example is Carnegie Learning, which offers
Al-based math tutoring that adapts to student

needs.

Automated Grading: Al can grade assignments,

quizzes, and even essays, reducing the teacher’s
g workload. Tools like Gradescope use Al to grade

multiple-choice and short-answer questions quickly

and fairly.
Virtual Classrooms and Chatbots: Al chatbots can
assist students by answering their queries anytime,

N providing support outside classroom hours. Virtual
i reality combined with Al creates immersive learning

environments, like virtual labs for science

experiments.

Predictive Analytics: Al can predict students at risk



" of falling behind or dropping out by analyzing

attendance, grades, and engagement data. This
allows teachers and administrators to intervene

early.

In summary, Al enhances education by offering
personalized instruction, timely feedback, and
support, improving student engagement and

outcomes.

Q2. Differentiate between explainable
(whitebox) and unexplainable (blackbox) Al
models.

! Al models are broadly categorized into explainable

(whitebox) and unexplainable (blackbox) based on

eir transparency:
Explainable (Whitebox) Al Models:
e These models have transparent

decision-making processes.

e Users can understand how inputs are

processed to produce outputs.

e Examples include decision trees, linear




regression, and rule-based systems.

Advantages: Easier to trust and verify, useful in
sensitive fields like healthcare and finance where

understanding Al decisions is critical.

Example: A decision tree model can show clearly

which conditions lead to a particular classification.
Unexplainable (Blackbox) Al Models:

e These models are complex, and their internal

workings are not easily interpretable.

e They often involve deep learning or neural

networks with millions of parameters.

e While highly accurate, they do not provide clear

reasons for their predictions.

Examples include deep neural networks used

in image recognition or natural language

processing.

Disadvantages: Difficult to understand why
decisions are made, which can lead to trust and

ethical issues.




transparency and interpretability, while blackbox
models focus on accuracy but sacrifice

explainability.

Q3. Describe the components of an loT system.
Explain how these components work together to
enable loT applications.

An Internet of Things (IoT) system connects
physical devices to the internet to collect, exchange,

and act upon data. The main components are:

Sensors: These devices detect and measure

physical properties such as temperature, humidity,

motion, light, etc. Sensors gather real-time data

from the environment.

Actuators: Actuators convert electrical signals into

physical action. For example, they can turn on a

motor, open a valve, or adjust lighting based on

data input.

Devices: These include everyday objects
(smartphones, smartwatches, refrigerators, cars)

embedded with sensors and connectivity to the




Network: The communication infrastructure (Wi-Fi,

cellular, Bluetooth) that connects sensors,
actuators, and devices to the internet. It transmits

data back and forth securely and reliably.

Data Processing and Analysis: The collected data
is processed either locally on the device (edge
computing) or sent to the cloud for advanced
analysis. This step enables decision-making and

automation.

How they work toget‘

the network to cloud servers. The data is analyzed

to gain insights or trigger automatic responses.

tuators then perform physical actions based on
this analysis. For example, a temperature sensor in
a smart thermostat detects room temperature,

sends data to the cloud, which analyzes it and

l Sensors detect environmental data and send it via

instructs the actuator to turn heating on or off to

maintain desired comfort.

Q4. Explore the applications of 10T in the
transportation domain.




loT is revolutionizing transportation by making

systems smarter, safer, and more efficient:

o Connected Vehicles: |oT enables vehicles to
communicate with each other (V2V) and with
infrastructure (V21). This helps avoid collisions,
manage traffic flow, and provide real-time

updates to drivers.

o Smart Traffic Management: loT sensors and
cameras monitor traffic density and adjust
traffic lights dynamically to reduce congestion

and improve traffic flow.

Fleet Managemeﬁ: loT devices track vehicle
locations, monitor fuel consumption, and
provide maintenance alerts. This optimizes

routes, reduces costs, and improves vehicle

utilization.

Public Transportation: IoT applications include
real-time tracking of buses and trains, allowing
passengers to get accurate arrival times

through apps and displays.

Safety and Security: 0T sensors detect




hazardous conditions like icy roads or

accidents and notify authorities immediately

for faster response.

o Autonomous Vehicles: |oT is crucial for
self-driving cars, providing continuous data
from sensors, mapping, and communication

systems to navigate safely.

_ In summary, loT enhances transportation by
improving safety, reducing costs, increasing

efficiency, and providing better user experiences.

associated with loT deployments.

Internet of Things (IoT) devices collect and

change vast amounts of personal data, which
raises significant privacy concerns:
o Data Collection and Surveillance: |oT devices

continuously gather sensitive data such as

! Q5. Analyze the potential privacy concerns

location, health metrics, behavior patterns, and
personal habits. This extensive data collection

can lead to surveillance and loss of user




Unauthorized Access and Data Breaches: loT
devices often have weak security protocols,
making them vulnerable to hacking.
Unauthorized parties can access personal data,

leading to identity theft, fraud, or misuse.

Lack of User Control: Many users are unaware
of what data is being collected, how it is used,
or who has access. Insufficient transparency

undermines user control over their own data.

o Data Sharing an*\Parties: loT data may

be shared with multiple organizations without

explicit consent, increasing the risk of misuse.

+ Example: Smart home devices might record
conversations or monitor daily routines, which if

hacked, can compromise user privacy.

o To address these concerns: Strong encryption,
user consent mechanisms, data anonymization,
and robust security standards are necessary to

protect privacy in loT deployments.

Q6. Evaluate the impact of Al and loT on the

iob mArket and work environments.



b TSN

AI. and loT are reshaping workplaces and the job

market in profound ways:

Automation of Repetitive Tasks: Al automates
routine and repetitive jobs such as data entry,
assembly line work, and customer service through
chatbots. This can lead to job displacement in

-

certain sectors.

Creation of New Job Roles: While some jobs are
replaced, Al and loT create new roles requiring skills
in data analysis, machine learning, loT system

management, and cybersecurity.

Improved Efficiency and Prg{Q@‘é‘tivityz loT devices
monitor equipment and optimize workflows,
2ducing downtime and increasing efficiency in

/ industries like manufacturing and logistics.

Remote and Flexible Work: Al-powered tools enable
remote collaboration, task management, and virtual
meetings, transforming traditional office

environments.

Skills Gap and Need for Reskilling: Workers need to
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technologies, creating demand for continuous

learning and training programs.

Overall, Al and IoT bring both challenges and
opportunities to the job market by shifting the

nature of work and requiring workforce adaptation.

Q7. Explain the role of policy and regulatory
frameworks in addressing the challenges of Al and
loT. Provide examples of existing frameworks and
discuss their effectiveness.

Policy and regulatory frameworks are essential for
managing the risks and ethical issues arising from
Al and loT:

« Data Protection Laws: Regulations like the
General Data Protection Regulation (GDPR) in

Europe enforce strict rules on data collection,
storage, and user consent, protecting

individuals’ privacy.

o Ethical Guidelines: Organizations like the
Institute of Electrical and Electronics Engineers

(IEEE) and the European Commission have



responsibly, promoting fairness, transparency,

and accountability.

o Security Standards: Frameworks such as
NIST's Cybersecurity Framework set security
requirements for loT devices to prevent

cyberattacks.

o Bias Mitigation Standards: Regulatory bodies
encourage transparency and require bias
testing in Al algorithms to avoid unfair

discrimination.

Effectiveness:

While these frameworks have raised awareness
and set standards, enforcement remains

challenging due to rapid technology evolution and

jurisdictional differences. Continuous updates
and global cooperation are needed to keep pace

with emerging risks.

Q8. Describe the concept of algorithmic bias
and its implications in Al-powered decision-making
processes. Suggest strategies to mitigate the risks

)f algérithmic bias.
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Algorithmic Bias occurs when Al systems produce
unfair or prejudiced outcomes due to biased
training data or flawed model design. For example,
if a facial recognition system is trained mostly on
images of certain ethnic groups, it may perform

oorly or unfairly on others.
Implications:

e Discrimination in hiring, lending, law

enforcement, and healthcare.
e Loss of trust in Al systems.

e Legal and ethical challenges due to unfair

treatment.
. - O
rategies to Mitigate g‘@%

e Diverse and Representative Data: Use datasets

that represent all groups fairly.

e Bias Detection Tools: Regularly audit Al

models to detect and measure bias.

e Transparent Algorithms: Use explainable Al

models that allow understanding of decisions.



Al decision processes.

e Continuous Updating: Update models to

address bias as new data becomes available.

e Mitigating algorithmic bias is crucial to ensure

Al is ethical, fair, and trustworthy.

Q9. Develop a set of ethical principles and
guidelines for the responsible development and
deployment of Al and loT technologies.

Ethical principles for Al and loT should ensure
technologies benefit society while minimizing harm:
o Fairness: Ensure Al and loT systems do not
discriminate based on race, gender, age, or

other characteristics.

o Transparency. Make decision-making

processes understandable and provide

explanations for Al-driven outcomes.

e Privacy: Protect user data rigorously with

consent, anonymization, and secure storage.

Accountability: Developers and organizations

st take responsibility for their Al and loT



systems’ impacts.

e Security: Implement robust cybersecurity

measures to prevent misuse and protect users.

o Safety: Design systems to prevent physical or

psychological harm to users.

e Inclusivity: Ensure accessibility and equitable

benefits of technology to all groups.

o Sustainability: Promote environmentally
sustainable practices in developing and

deploying technology.

These guidelines can be adopted by developers,

companies, and policymakers to foster trustworthy,

ethical Al and loT ecosystems.

\\\ Exercise Long Questions:

Q1. Define Artificial Intelligence (Al) and
explain its historical development from the 1950s

to the present day.
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Definition: Artificial Intelligence (Al) refers to the
simulation of human intelligence in machines that
are programmed to think, learn, and make decisions
similar to humans. Al enables computers and
machines to perform tasks that usually require
uman intelligence, such as problem-solving,

speech recognition, learning, and decision-making.
Historical Development:

1950s-1960s:

The term “Artificial Intelligence” was coined by John

which marked the beginning of Al as a research

discipline. Early Al research focused on symbolic

asoning and problem-solving methods, trying to
enable machines to mimic human thinking.
1970s-1980s:

! McCarthy in 1956 at the Dartmouth Conference,

\ Development of Expert Systems took place during
this period. These systems were designed to
simulate the decision-making ability of a human

expert by using a set of rules and knowledge bases.



financial decision systems.

1990s:

The rise of Machine Learning happened, where
computers started learning from data instead of
relying solely on programmed instructions. This era
introduced algorithms that allowed machines to
improve their performance over time by learning

from examples.
2000s to Present:

Significant advancements in Deep Learning, Natural

! Language Processing (NLP), and Robotics

expanded the scope of Al. These techniques

allowed machines to understand language,

cognize images, and perform complex tasks. For
instance, voice assistants like Siri and Alexa
emerged.

\ 2011 onwards:

Voice assistants began to be widely used for voice

commands and recognition.

2023 - Present:




Introduction of advanced Al models like ChatGPT,
capable of understanding and generating
human-like text-based conversations, marks a new

milestone in Al.

Q2. Discuss the various applications of
Artificial Intelligence in different fields such as
healthcare, education, gaming, transportation, and
agriculture. Give specific examples for each field.

Healthcare:

Al is used to diagnose diseases, personalize

l treatment plans, and predict patient outcomes. For

example, Al-powered systems analyze medical

images to detect cancer early, and wearable

vices monitor health metrics in real-time.
Education:
Al provides personalized learning experiences by

adapting content to student needs, automates

administrative tasks, and helps teachers track
student progress. Examples include Al tutors that

assist students with homework and platforms that



performance.

Gaming:

Al enhances game design by creating realistic,
intelligent non-player characters (NPCs) that react
dynamically to players’ actions, making games

more challenging and immersive.
Transportation:

Al enables self-driving cars, optimizes traffic flow
through smart traffic management systems, and

improves safety by detecting potential hazards on

roads.
Agriculture:
supports precision farming by analyzing data

A

from sensors and drones to predict crop yields,
automate irrigation, and detect pests or diseases
early using computer vision.

S
\ Q3. What is Natural Language Processing
(NLP)? Describe its importance and provide
examples of its use in daily life.




Natural Language Processing (NLP) is a subfield of
Al that enables computers to understand, interpret,
and generate human language. It bridges the
communication gap between humans and
machines by allowing machines to process spoken

r written language naturally.
Importance:

NLP allows machines to interact with humans in
their own language, making technology more
accessible and useful. It is critical for applications

requiring language comprehension, such as virtual

assistants, translation, and sentiment analysis.
+ Examples in Daily Life:

Voice assistants like Siri, Alexa, and Google

Assistant understand spoken commands and

respond accordingly.

Autocorrect and predictive text on
smartphones help users write messages faster

and more accurately.

Chatbots provide customer support by




answering queries in natural language.

e Language translation apps convert text or

speech from one language to another instantly.

Q4. Describe the role of Computer Vision in
Artificial Intelligence. How does it enable machines
to interpret visual data?

Role of Computer Vision:

Computer Vision is an Al subfield that allows
machines to interpret and understand the visual
world by processing images and videos. It enables

machines to identify objects, recognize patterns,

and make decisions based on visual inputs.

How it works:

Using algorithms and deep learning models,
computer vision systems analyze pixels and extract
features like edges, shapes, colors, and textures.
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These features are then classified to detect objects,

recognize faces, read text, or track movements.

Applications:

e Fgcial recognition systems for security and



authentication.

e Automated inspection in manufacturing to

detect defects.

e Medical imaging to identify abnormalities like

tumors.

e Self-driving cars use computer vision to detect

obstacles, traffic signals, and pedestrians.

Note:

This chapter is designed to provide a solid
foundation of knowledge, with the goal of
deepening understanding and encouraging further

exploration of the subject. The content has been



inspire students to engage with the topic more

deeply.
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