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ENGLISH
PROJECT WORK

< Prepare an attractive, well-organised project file based on the chapter Glimpses
of India including pictures and requisite details.

(Your project must include - attractive cover, appropriate headings, colourful
illustrations, maps and captions. Originality, creativity and accuracy will be
appreciated.)

ASSIGNMENT

<& Write all the literary devices with examples prescribed in your curriculum in the
same project file itself.
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MATHEAMTICS

Assignment Work

1.

CBSE Sample Question Paper: Solve at least one CBSE Sample Question Paper for the
Academic Session 2026-27 in a separate notebook.

. Areas Related to Circles: Create a circular design using sectors and calculate the areas

of its different parts.

Real Numbers: Explore prime factorisation using factor trees and verify the HCF and
LCM of selected numbers.

Statistics: Collect a dataset from your class (such as the number of books read by
students), group the data, and prepare a frequency distribution table.

. Surface Areas and Volumes: Make models of a cone and a cylinder with the same base

radius and height. Compare their volumes.

Pair of Linear Equations in Two Variables: Draw the graphs of two linear equations on
graph paper and identify their point of intersection.

Some Applications of Trigonometry: Make a simple clinometer and use it to estimate
the height of a tree or building from a safe location.

. Arithmetic Progressions: Create a pattern using dots or tiles to represent an AP and

derive the formula for the sum of its terms by pairing the terms.

. Circles: Draw a tangent to a circle at a given point and verify that it is perpendicular to

the radius at the point of contact.

IMPORTANT INSTRUCTIONS

Complete all assignments neatly and sincerely.

Perform all activities in your Mathematics Practical Notebook (40-50 pages).
Draw all diagrams neatly and label them wherever necessary.

Show all calculations and observations clearly.

Submit the completed notebook after the holidays.
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SUBJECT:- PHYSICS




Section C Physics
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Question number 32 The following ane question consists of two statements — Assertion (A) and Reason (R)
Answer these questions by selecting the appropriate option given below

() Both A and B oare troe, and R s the correct explanation ol A

(0 Both A andd R are troe, and R s nol the correct explanation ol A

() A IS brue, bt Boas ok

() A s fadse, bt B oas trog
32, Assertion (A A penal partially tmersed o water appear bent of broken at the interface of air and water

Reason (1) The bending of hight rays as they trave | {rom water o alr causes this phenomenon (n
33, () State the laws of relraction

() Detine the refractive index ol a mals rial with respect to vacuum, giving the mathematical expression (1)

34, Attempt either option (a) or (b)

(a) (1) State Fleming's left-hand rule (1)
(1) What happens to the magnetic tore experienced by a current-carrying conductor if the current 15
doubled while ‘-'-"'IH;‘_ olther varnables constant I (1)

Cr
() (1) Define magnehic feld hnes (1
(i) Justify with a reason why Two magneti field lines never intersect each other? (1))

25. A convex lens torms a real image that is 2 times the size of the object. If the object is placed 15 cm in front of the lens,

determin
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(1) the image distance )
() the focal length ol the lens P
36. (a) State Ohm's law and describe how it helps determine the relationship between potential difference and current in
a metallic conductor ! ren )
(b) Explain how the resistance ol a conductor changes with its length? m
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The figure shows a circuit with a 15 V battery connected to several resistors
Using the given arcuil diagram:
(a) Find the total current supplied by the battery. ¢
(b) Calculate the potential difference between points A and B. d
38. Afamily g ric : '
fThl ll’!‘ll‘l) has installed an electric water geyser in their bathroom ¢ onnected to the standard 220.Y domestic power lin
: ¢ t‘d(mg mechanism inside the geyser uses a coiled heating element made of nichromé alloy. When the switch |
”urm d on, an ..h.‘.‘.m. current flows through the element, generating a large amount of heat energy that mpsdly raise
ye temperature of the water. The geyser has a power rating of 2200 W when operated at 220V
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(hrom mains)
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N . 2200 W
(220 V)
Switch
Indicator
e
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nt in this mechanism instead of a pure metal like
(1)

Hot water outlof ’ Cold

(a) Whyisa nichrome alloy core used for making the heating eleme
copper?
(b) Which scientific law governs the amount of heat energy produced in this heating element over a given time
interval? (1)
Attempt either subpart (c) or (d).
(c) If the voltage supplied to the geyser drops from 220 Vtoll0Vduetoa fluctuation, explain how the heat produced
per second changes and its effect on heating the water? (2)
Or
Jter the length of the heating element wire t0 increase the rate of
(2)

220V, how canwea

(d) If the source voltage is fixed at
heat production in the geyser?
39. Attempt either option (a) or (b).
(a) (i) What is meant by the Jeast distance of distinct vision? (2)
(ii) What is the function of the iris in the human eye? (1)
(iii) Name the vision defect in whicha person can see nearby objects distinctly, but cannot se€ distant objects
clearly. (1)
(iv) Draw a labelled ray diagram showing the correction of this vision defect using an appropriate lens.(2)
Or

(b) (1) What is a glass prism? (1
(ii) Which colour of light deviates the least during dispersion through a prism? (1)
(iii) State why a prism produces a spectrum when white light passes through it? (1)
belled diagram to show the path of white light through a glass prism and the spectrum
(2)

(iv) Draw a simple la
formed.
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SUBJECT - CHEMISTRY

1. Prepare lab copy and write all the experiments done in the chemistry lab.

2. Make one project related to chemistry.

3.write notes and all the exercise questions of metal and non metal.

4, What is a neutralisation reaction? Write one example with a balanced chemical equation.
5. Differentiate between acids and bases on the basis of their effect on litmus paper.

SUBJECT - BIOLOGY

*MCQ Topic -SEXUAL REPRODUCTION*

*Q1. The male gamete in flowering plants is present in:*

a) Ovary b) Stigma  ¢) Pollen grain d) Style

*Q2. Fertilization in human beings takes place in:*

a) Ovary b) Uterus c) Fallopian tube d) Vagina

*Q3. Which part of the flower becomes fruit after fertilization?*

a) Ovule b) Ovary c) Stamen d) Sepal

*Q4. The implantation of embryo takes place in:*

a) Ovary b) Fallopian tube c¢) Uterus d) Cervix

*Q5. Pollination is defined as:*

a) Transfer of pollen from anther to stigma  b) Germination of pollen grain

c) Growth of pollen tube d) Fusion of male and female gametes
*Q6. Which is a bisexual flower?*
a) Papaya b) Watermelon c) Mustard d) Cucumber

*Q7. The number of chromosomes in human zygote is:*

a) 23 b) 46 c) 44 d) 22

*Q8. Menstruation occurs when:*

a) Egg is fertilized b) Egg is not fertilized ¢) Ovulation occurs d) Embryo is formed

*Q9. Which of the following is a sexually transmitted disease?*

a) Malaria b) AIDS c) Tuberculosis d) Cholera
*Q10. Sperms are produced in:*

a) Testis b) Ovary c) Vas deferens d) Uterus
Q11. The ovule after fertilization becomes:*

a) Fruit b) Seed c) Flower d) Bud
*Q12. What is the function of the placenta?*

a) To produce sperms b) To provide nutrition to embryo

c) To produce eggs d) To store urine.

Q13. Double fertilization is seen in:*
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*Q14. Which contraceptive method prevents implantation?*
a) Condom b) Copper-T c) Vasectomy d) Tubectomy

*Q15. Puberty in males is marked by:*
a) Growth of mammary glands b) Growth of beard and moustache
c) Start of menstruation d) Increase in fat

:Topic - HEREDITY

*Q1. The number of chromosomes in human sex cells is:*

a) 46 b) 23 c) 22 d) 44

*Q2. Who is known as the Father of Genetics?*

a) Darwin  b) Mendel c) Lamarck d) Morgan

*Q3. A pure tall pea plant (TT) is crossed with pure dwarf (tt). What will be the F1 generation?*
a) All tall b) All dwarf c) 50% tall, 50% dwarf d) 75% tall, 25% dwarf

*Q4. Which of the following is a recessive trait in pea plant studied by Mendel?*
a) Tall height b) Round seed c) Wrinkled seed  d) Yellow seed colour

*Q5. The chemical that carries genetic information is:*
a) Protein b) Lipid c) DNA d) Starch

*

*Q6. The ratio of F2 generation in Mendel’s monohybrid cross is:
a) 1:2:1 b) 3:1 c) 9:3:3:1 d) 2:1

*Q7. Sex of the child in humans is determined by:*

a) Mother’s chromosome b) Father’s chromosome

c) Both parents equally d) Environment

*Q8. A gene has two forms called:*

a) Chromosomes b) Alleles  c¢) Traits d) Gametes

*Q9. Which of these is NOT an inherited trait?*
a) Eye colour b) Knowledge of music learned from teacher
c) Attached earlobed) Height

*Q10. If a round seed (RR) is crossed with wrinkled seed (rr), the phenotype of F1 will be:*
a) Wrinkled b) Round c) Both d) Intermediate

“PART B: ASSERTION-REASON QUESTIONS*

*Instructions:*




) BotirAamRaretroe,armd RS thecorrectexptaatiorof&
B) Both A and R are true, but R is NOT the correct explanation of A
C) Ais true, R is false
D) Ais false, R is true

*Q11.*
*Assertion (A):* Variations are important for evolution.
*Reason (R):* Variations help organisms to adapt to changing environment.

Q12

Assertion (A):* Mendel chose pea plants for his experiments.

Reason (R):* Pea plants have a short life cycle and have many contrasting visible characters.
Q13.*

Assertion (A):* A child who has blood group O can have parents with blood groups A and B.
Reason (R):* Blood group O is recessive and can appear when both parents carry O allele.
Q14.*

Assertion (A):* All the offspring of F1 generation are similar in Mendel’s experiment.

Reason (R):* One trait is dominant over the other.

*Q15.*

Assertion (A): Sex of child is determined by mother.

Reason (R):* Mother has XX chromosomes and father has XY.

Q1é.

Assertion (A):* Acquired traits are not passed to the next generation.
Reason (R):* Changes in somatic cells are not transmitted to germ cells.

Project:

1: Heredity Family Tree

Make a family tree of your family up to grandparents. Observe 2 traits - height (tall/short) and
eye colour. Note who resembles whom. Write 3 lines conclusion on variation in your family.
2.Do mind map on Heredity.

SOCIAL SCIENCE

Art Integrated Project: Prepare an Art Integrated Project comparing the states of Jharkhand
and Rajasthan. Compare their geographical features, climate, natural vegetation, historical
monuments, traditional dresses, festivals, folk dances, art forms, and cultural heritage.

(Group of 5 students)




ECONOMICS
Chapters: Money and Credit & Globalisation in India
Part A: Money and Credit

Section I: Multiple Choice Questions (1 Mark Each)
1. Which of the following agencies issues currency notes on behalf of the Central
Government in India?
a) Commercial Banks
b) Cooperative Societies
c) Reserve Bank of India
d) State Bank of India
2. The double coincidence of wants is an essential feature of which of the following
systems?
a) Barter system
b) Banking system
C) Monetary system
d) Globalisation system
3. Collateral is:
a) A type of deposit in a bank
b) An asset that the borrower owns and uses as a guarantee to a lender
c) The interest rate charged by a bank
d) The paper currency authorized by the government

Section Il: Short Answer Questions (3 Marks Each)
4. Why is modern currency accepted as a medium of exchange without any use of its own?
Explain.
5. Distinguish between formal and informal sources of credit in India. (Give any three
points)
6. Why do lenders ask for collateral while lending? Explain with an example.

Section lll: Long Answer / Case-Based Questions (5 Marks Each)
7. "Credit can play a positive role or it can push the borrower into a debt trap."” Support

this statement with suitable examples.
8. What are Self-Help Groups (SHGs)? Explain their functioning and importance in rural
areas.




Part B: Globalisation in India

Section I: Multiple Choice Questions (1 Mark Each)
1. Globalisation involves:

a) Greater foreign investment and foreign trade
b) Lessening of control by the government
c) Free flow of goods, services, investments, and technology across countries
d) All of the above

2. MNC stands for:

a) Maximum National Corporation

b) Multi-National Corporation

c) Major Non-trading Company

d) Mutual National Co-operation

3. Which of the following organisations lays down rules for international trade globally?
a) World Bank

b) International Monetary Fund (IMF)

c) World Trade Organisation (WTO)

d) Reserve Bank of India (RBI)

Section Il: Short Answer Questions (3 Marks Each)
4. What is an MNC? How do MNCs spread their production across the globe?

5. How has liberalisation of foreign trade and investment policies helped globalisation?
Explain.
6. What is 'Fair Globalisation? How can it be achieved?

Section Ill: Long Answer / Case-Based Questions (5 Marks Each)
7. "The impact of globalisation has not been uniform.” Explain this statement with suitable

examples from India.
8. How has technology stimulated the globalisation process? Explain with examples.

ARTIFICIAL INTELLEGENCE (Al)




1.2: Introduction to Al Domains

Artificial Intelligence becomes intelligent according to the training it gets. For training, the machine is
fed with datasets. According to the applications for which the Al algorithm is being developed, the data fed into
it changes. With respect to the type of data fed in the Al model,

Al models can be broadly categorized into three domains:

Statistical Data Computer Vision Natural Language

Processing

a. Price Lomparison Websites:

These webszites are being driven by lots and lots of data.

The convenlance of comparing the price of a product from multiple vendors in one place.

Eg: PriceGrabber, PriceRunner, Junglee, Shopzilla. DealTime are some examples of price comparison websitas
b. Fraud and Risk Detection™:

The earliest applcations of data science were in Finance. Companies were fed up of bad debts and loszas avery
year

. Genetics & Genomics®;

Data Srience applications also enable an advanced level of treatment personalization through research in
penstics and genomics. The goal is to understand the impact of the DNA on our health and find individual
biclogical connections between penetics, diseases, and drug response.

d. Internet Search®:

All these search engines (including Google) make use of data srience algorithms to deliver the best result for
our searched query in the fracdon of a second.

e. Tarpeted Advertising®:

If you thought Search would have been the biggest of all data science applications, here is a challenger - the
entire digital marketing spactrum

. Website Recommendations:™

Thay not only help us find relevant products from billions of products availlable with them but also add a lot to
the wser fxparience.,

1.Statistical Data/ Data Science:

Statistical Data is a domain of Al related to data systems and processes, in which the system collects numerous
data, maintains data sets and derives meaning/sense out of them.

The information extracted through statistical data can be used to make a decision about it.

Example of Statistical Data




2. Computer Vision:

Computer Vision, abbreviated as CV, is a domain of Al that depicts the capability of a machine to get and analyse
visual information and afterwards predict some decisions aboutit.

The entire process involves image acquiring, screening, analysing, identifying and extracting information.
This extensive processing helps computers to understand any visual content and act on it accordingly.

In computer vision, Input to machines can be photographs, videos and pictures from thermal or infrared
sensors, indicators and different sources.

Computer vision-related projects translate digital visual data into descriptions.

This data is then turned into computer-readable language to aid the decision-making process. The main
objective of this domain of Al is to teach machines to collect information from pixels.

Fxamnples of Computers Vislon
sApricultural Monitoring
Computeor vision 15 employed in agoicalture for erop monttoring, post detoction, and yield estimanion

Drones with cameras capture aerfal images of farmland, which are then analysed to assess crop health and
optimize tarming practices.

b.Survolllanco Systoms

Compurer vistion i used In survelllance sysoms 10 monitor public spaces, bulldings, and bordess. It can dewect
augpicious actvitios, track individuals or vehicles, and provide real time alorts to gaacurity personnel

e Facial Recognition™:

With the advent of smmart citbes and =mart homes, Computer Vislon plays a vital role (n making the home
smarter Security being the most important application Involves use of Computer Vision for facial recognition

d.Face Filtors®:
The modern-day apps ke Instagram and snapchar have a lor of features based on the usage of computer vision.

Through the camera the machine or the algorithm is able to ldentify the taclal dynamics of the person and
applies the faclal Hiter aclected.

o.Google's Search by Image*:

The maximum amount of gearching for data on Google's search englne comes from texwual data, but at the same
time it has an interexsting feature of getting search results through an image.

f.Computer Vision in Retail*:

The retall Neld has been one of the fastest growing fleld and at the same time 12 using Computer Vision for
making the user experience more frultful

£-Self-Driving Cars:
Compmuter Vision 15 the fundamental technology behind developing antonomons vehicles,
LModical Imaging®:

For the last decades, computer supported medical maging application has been a trustwaorthy help for
physicians,

The application 13 uged 10 read and convert 2D acan images into interacuve 3D models that enable medical
professionals to gain a detalled understanding of a patlent’s health condition

LGoogle Translate App*:

All you need to do to read signs in a foreign language 15 to point your phone's camera at the words and let the
Google Translate app wll you what It means in your proferred language almost Instantly.
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MNatural Language Processing abbreviated as NLP, 15 a branch of artifictal intelligence that deals with th

Interaction between computers and humans using the natural languapge, Matural language refers o langjage

that is spoken and written by pecple. and natural language processing [NLP) attempts to extract inform
from the spoken and written word using algorithmas. The uliimate objective of NLF i8 to read, decipher,
understand, and make sense of human languages in a valuable manner,

Examples of Natural Language Frocessing
a.Email filters:

Email filters are one of the most basic and Inital applications of NLP onling, It started with spam flters
uncovering certain words or phrazses that signal a spam messaga,

b.Machine Translation

NLP Is used In machine translation systems like Google Translate and Microsoft Translator to automatically
translate text from one language to another. These aystems analyze the structure and semantics of sentences in
the source language and generate equivalent translations in the target language.

cAutomauce Summarization:

Information overload is a real problem when we need to access a specific. important piece of information from
a huge knowledge base, Automatic summarization 1& relevant not only for summarizing the meaning of
documents and information, but alzo to understand the emottonal meanings within the information, such as in
collecting data from social media

dSontimont Analysis:

The goal of sentiment analysis is to identify sentiment among several posts or even In the same post where
emotion ig not alwave expliciidy expressed Companies use Natural Language Processing applications, such as
sentiment analysis, to identify opinions and sentiment online to help them understand what customers think
about thelr products and services

e Text classification:

Text classification makes it possible to assign predefined categories to a document and organize it to help you
find the Information you need or simplify some activities. For example, an application of text categorization Is
spam filtering in email,

gVirtual Assistants:

Nowadays Goople Assigtant, Cortana, Sirl, Alexa, otc have become an integral part of our lives, Not only can wa
talk to them but they also have the abilities to make our lives easier

1.3. Ethical Frameworks for Al
Ethics are a set of values or morals which help us separate vight from wrong. Frameworks are

step-by-step guidance on solving problems.

Ethical frameworks are frameworks which help us ensure that the choices we make do not cause
unintended harm. Ethical frameworks provide a systematic approach to navigating complex moral

dilemmas by considering various ethical principles and perspectives

By utilizing ethical frameworks, individuals and organizationa can make well- informed decigions that

align with their values and promote positive ontcomes for all stakeholders involved
Why do we need Ethical Frameworks for Al?

Al bias could result Iin unwanted outcomes in Al solutions,

Al 1z essontially being used as a deciston-making/ influencing tool. As such we need to ensure that Al
makes marvally acceptable recommendations

Ethical framewaorks ensure that Al makes morally acceptable choices If we use ethical framewaorks
while bullding our Al solutions, we can avold unintended outcomes, even bhefore they take place.




The vamous types of ethical framewarks are classified as follows:

Ethical frameworks for Al can be categorized into two main types:

1. Sector-based Frameworks:
These are frameworks tailored to specific sectors or industries,

In the context of Al, one common sector-based framework iz Bioethics, which focuses on ethical
considerations inm healtheare, 1t addresses issues such as patient privacy, data security, and the ethical
use of Al in medical decision-making

Sector-based ethical frameworks may also apply to domaing such as finance, education,
transportation, agriculture, governance, and law enforeement,

Bicethics

Bioethics is an ethical frarmework used i healthcare and Hfe sciences. It deals with ethical 1ssues related
to health, medicing, and biological sciences, ensuring that Al applications in healthcare adhere to ethical
standards and constderations,

Principles of bleethics: = Regpect for Autonomy, = Do not harm, = Ensure maximum benasfit forall. = Give
justice,

2. Value-based Frameworks:
Value-bazed frameworks focus on fundamental ethical principles and values guiding decision- making.

It reflects the different meral philosophies that inform ethical reasoning.

Value-based frameworks are concerned with assessing the moral worth of actions and guiding ethical
behaviour

They can be further classified into three categories:

i. Rights-] i
Prioritizes the pretection of human rights and dignity, valuing human life over other
considerations. It emphasizes the importance of respecting individual autonomgy, dignity, and freedoms.

In the context ot Al, this could involve ensuring that Al systems do not violate human rights or
discriminate against certain groups,

i Utility-l "

Evaluates actions based on the principle of maximizing utility or overall good, aiming to achieve
outcames that offer the greatest benefit and minimize harm, It secks to maximize overall utility or
benefit for the greatest number of people.

In AL this might involve weighing the potential benefits of Al applications apgainst the risks they
pose to soclety, such as job displacement or privacy concerns

i Virtue-based:
This framework focuses on the character and intentions of the individuals involved in decision-

making. It asks whether the actions of individuals or organizations allgn with virtuous principles such
as honesty, compassion, and integrity

In the context of Al, virtue cthics could involve considering whether developers, users, and
regulators uphold ethical values throughout the Al lifecycle.

These classifications provide a structured approach for addressing ethical concerns in Al
development and deployment, ensuring that considerations relevant to speciflc sectors and
fundamental ethical values are adequately addressed.




ETHICAL PRINCIPLES

» “Non-maleficence” refers to the ethical principle of avoiding causing harm or negative
consequences. It emphasizes the obligation to minimize harm as much as possible and prioritize
actions that prevent harm to individuals, communities, or the environment.,

* “Maleficence” refers to the concept of intentionally causing harm or wrongdoing.

= “Beneficence" refers to the ethical principle of promoting and maximizing the well-being and
welfare of individuals and society. It emphasizes taking actions that produce positive outcomes
and contribute to the overall good, ensuring that the greatest benefit is achieved for all
stakeholders involved.

Unit-2
Advanced Concepts of Modelling in Al
2.1 Differentiate between Al, ML, and DL

Artificial Intelligence (AL}

[t refers to any techndgue that enables computers to mimie human intelligence. An ardficially intelligent
machine works on algorithms and data fed to it and gives the desired output

Machine Learming | ML)

It enables machines to improve at tasks with experience. The machine here learns from the new data

fed to it while testing and uses it for the next iteration, It also takes inte account the imes when it went
wrong and constders the exceptons too.

e Learming: (D)

It enables software to train itself to perform tasks with vast amounts of data. Since the system has got
huge =et of data, it is able to train itself with the help of multiple machine learning algorithms working
altogether to perform a specific task

Artificial Intellipence iz the umbrella terminology which covers machine and deep learning
under it and Deep Learning comes under Machine Learning,




Chapter 2.2

Modelling

Modelling:

Al Modelling refers 1o doveloping algorithins, also called models which can be trained o get
intelligent outputs. That is, writing codes to make a machine artificially intelligent

Typas of Al Models Generally, Al models can be classified as follows:

Al Models

Learnimg
Rule Basad Basad

Approach Ap i

Superbised i Unsupervisad . Reinforcement A':ﬁ.g‘zl Convalution
J Lea = Meural Metwark
iaihintl - Fring L Network ;
| Classification | Regression  Chstering | Assocation

Model | Modl Madel | poded




1) Rule Based Approach

Rules mmj
Rule Based Approach mmp Answers

Data ==

Rule Based Approach refers to the Al modelling where the relationship or patterns in data are
defined by the developer. The machine follows the rules or instructions mentioned by the developer,
and performs its task accordingly.

Rule-based Chatbots are commonly used on websites to answer frequently asked questions

(FAQs] or provide basic customer support. It does what it has been taught once.

& drawback/feature for this approach 1s that the learning s static. The machine once trained, does not
take into consideration any changes made in the original training dataget.

Example: A clothing website has a Chabot to answer questions about order wracking
2] Learning Based Approach

Alearning-based approach s a method where a computer learns how to do semething by looking at
examples or getting feedback, similar to how we learn from experience.

Instead of being explicitly programmed for a task, the computer learns to perform it by analysing
data and finding patterns or rules on (ts oW

Learning based approach refers to the Al modelling where the machine learns by itself.

Under the Learning Based approach, the Al model gets trained on the data fed to it and then}s abl
to design a model which is adaptive to the change in data.

I Categories of Machine learning based models:

Leaming-based approaches are indeed a broad eategory that encompass both machine learnfing
and deep learning. Machine learning can further be divided into three parts:




1) Supervised Learning:

Supervised Learning Unsupervised Learning Reinforcement Learning In a supervised learning
model, the dataset which is fed to the machine is labelled.

In other words, we can say that the dataset is known to the person who is training the machine only
then he/she is able to label the data. A label is some (nformation which can be used as a tag for data.

Supervised learning models are used when we want to determine relationships through
training.

Sub-categories of Supervised Learning Model

There are two types of Supervised Learning models;

Classification model and Regression model,

a) Classification Model

Here the data is classified according to the labels.

For example, in the grading system, students are elassified on the basis of Tl el =
the grades they obtain with rezpect to theilr marks in the examination. [

This model works on discrete dataset which means the data need not
be continwous. L

Examples: |

Weather be cool ar hot tomorrow
Classifying emails as spam or not:

b)) Regression Model

Regression: Such models work on continuous data. For example, if you wish to Wil
predict vour next salary, then you would put in the data of your previous salary,
any increments, etc, and would train the model.

Here, the data which has been fed to the machine is continuous. e

Regression algorithms predict a continuous value based on the input variables,

Continuous values ag Temperature, Price, Income, Age, ete

Examples: Predictung temperamre, Predicting the price of the house, Used Car Price Prediction




ZJ UNSUperviscd Learming

An unsupervised learning model works on unlabelled dataset. This means that the data
which is fed to the machine is random and there is a possibility that the person who is training the model
does not have any information regarding it

Unsupervised learning models are used when we want to discover new patterns from data.
It is a type of learning without any guidance.

The unsupervised learning models are used to 1dentify relationships, patterns and trends cut of
the data which is fed into it. It helps the user in understanding what the data 15 about and what are the
major features identified by the machine in it.

b) Association:

Association Rule is an unsupervised learning method that is used to find interesting
relationships between variables from the database.

3) Reinforcement Learning

This learning approach enables the computer to make a series of decisions that maximize a reward
metric for the task without human intervention and without being explicitly programmed to achieve
the task.

Reinforcement learning models are used when we want to implement machine learning through
a reward mechanism.

Reinforcement learning is a type of learning in which a machine learns to perform a task through a
repeated trial-and-error method. = Let's say you provide an image of an apple to the machine and ask
the machine to predictit- = The machine first predicts it as ‘cherry’ and you give negative feedback that
it's incorrect. * Now, the machine learns that it's not a cherry

I1) Sub-Categories of Deep Learning:

Deep Learning enables software to train itself to

perform tasks with vast amounts of data.

In deep learning, the machine i5 trained with
huge amounts of data which helps it to train itself

around the data, Such machines are intelligent

enough to develop algorithms for themselves,




There are two types of Deep Learming models:
Artificial Neural Networks (ANN) and Convolution Neural Networlk (CNN).
a) Artificial Neural networks (ANN) -

Artificial Neural networks arve modelled on the human brain and nervous system. They are able
to automatically extract features without input from the programmer. Every neural network nodae is

essentially a machine learning algorithm. It is useful when solving problems for which the data set is

very large
b) Convolutional Neural Network (CNN) -

Convolutional Neural Network is a Deep Learning algorithm which can take in an input image,
assign importance (learnable weights and biasex) to various aspects/objects in the image and be able

o differentiate one from the out of all.

Most commonly usad for analysing visual data such as images and videos, CNNs are especially

effective in image classification, object detection, face recognition, and more.

Applications of CNMs:

# Image and video recognition

= Medical image analysis (e.g., tumor detection)
= Self-driving cars (object detection]

= Facial recognition

+ Satellite image classification

Chapter 2.3

Artificial Neural Networks
what is Neural Network?
Neural networks are loosely modelled after how neurons in the human brain behave.

The key advantage of neural networks is that they are able 1o exteact dats features

automatically without needing the input of the programmaer

A noural notwork 15 esaentially a ayatem of organizing machine learning algorithms to perform
certaln tasks. It ks a fast and efficient way to solve problems for which the dataset is very barge, such as
inimagos,




Here is a representation of how neural networks work:

« A Neural Network is divided into

\(/Ak»/{‘}\\v{{ ,

(B X R R

multiple layers and each layer is further
divided into several blocks called nodes,

Each node has its own task to accomplish

> 9 > 9
which is then passed to the next layer, : :"z‘:‘é ?“‘:“‘: )
@ R / > R
Za N/ 2N\

* Neural Network consists of an input

layer, hidden layer which performs - -3

computation using weights and biases on

each node and finally, information is passed through these layers to reach the output layer,

* The first layer of a Neural Network is known as the input layer, The job of an input layer Is to

acquire data and feed it to the Neural Network. No processing occurs ar the input layer.

» Next to it, are the hidden layers. Hidden layers are the layers in which the whole processing occurs.

Thelr name essentially means that these layers are hidden and are not visible to the user.

Each node of these hidden layers has its own machine learning algorithm which it executes on the

data received from the input layer.

= The hidden layer performs computation by means of weights and biases Information passes from
one layer to the other after the value found from this calculation passed through a selected activation

function.

= The process of finding the right output begins with trial and error until the network finally learns.




"WVl eac ry, e welignis are adjusted pased oI e error iound be een e desired output and

the network output.

There can be multiple hidden layers in a neural network system and their number depends
upon the complexity of the function for which the network has been configured. Also, the number of

nodes in each layer can vary accordingly.

The last hidden layer passes the final processed data to the output layer which then gives it to
the user as the final output. Similar to the input layer, output layer too does not process the data which

it acquires. It is meant for user-interface

Real-world applications of neural network are facial recognition, customer support

chatbot, vegetable price prediction etc.

If model simply remembers the whole training set, and will therefore always
predict the correct label for any point in the training set. This is Known as
overfitting,.

3.3: Accuracy and Error
Accuracy

» Accuracy 1s an evaluation metric that allows you to measure the total number of
predictions a model gets right.

Confusion matrix:

True Positive = True Positive (TP) 1s the outcome of the model correctly predicting the
positive class

Eg:You had predicted that France would win the world cup, and it wen.



Frecision Irom Coniusion matrix:

Precision 18 the rato of the total oumber of correctly classified positive examples
and the total number of predicted positive examples.

* Precizion = (1.842 means that when our model predicts a patient has heart disease, 1t 1=
correct around 84% of the time.

e _ Correct positive predictions
Precision = Total positive predictions

TP
 TP4+FP

Recall from Confusion matrix

Tha racall 18 the measure of our model correctly identifying True Positives

Thus, for all the patients who actually have heart disease, recall tells us how many we
correctly identified as having a heart disease,

Recall = 0.86 tells us that out of the total patients who have

Recall = Correct positive predictions
heart disease 86% have been correctly identified, Total actual positive values
R
TP+FN

Case Study 2 : Medical Magnosis System

A medical diagnosis system is used to classify patients as having a certain disease (1) or not having it
(0). Dut of LOOD patients:

- True Positdves (TP]: 120 patlents were correctly dlagnosed with the dissasa.

- Falae Positdwves (FP): 20 patients were incorrectly diapnosed with the disease.

= True Neogatives (TN): 800 patients were correctly diagnosed as not having the disease

- False Megatwves (FN]: 60 patlents were incorrectly diagnosed as not having the disease.




Unit S
Computer Vision

5.1 Introduction to Computer Vision:

The Computer Vision domain of Artificlal  oeees
intelligence. enables machines to see through v
lmages or visual data, process and analyse them \ /

on the basis of algorithms and methods to analyse
actual phenomena with Images.

Eg: Emojl Scavenger Hunt game

Computer vision is the process of
extraction of nformation from Images, text,
videos, etc,

LS DL
. ——

A system that can process, analyze and
make sense of visual data in the same way as
humane do.

Computer Vision vs Image Processing:

Computer Vision Vs, Image Processing

_Computer Vision o . Image Processing -

= Computer wvislon deals with extracting « Image processing 15 mainly focused on
information from the input Images or processing the raw Input images to
videos toinfer meaningful Information and enhance them or preparing them to do
understanding them to predict the visual ather tasks
input e Image Processing Is a subset of

« Computer Vislon Is a superset of ComputerVision,
ImageProcessing. e Examples - Rescaling image, Correcting

= Examples - Object detection, brightness, Changing tones, etc,
Handwritingrecognition, etc

5.2 Applications of Computer Yision:

Facial Recognition
Face Filters

= Goople's Search by Image
»  Computer Vizion in Retail
=  Inventory Management

= Self-Driving Cars

= Medical Imaging

= Google Translate App




T L ¢ nmrm[cr Vision Tasks

. For Single
The tasks used in 4 computer vision application are: Objecis

Classification
A OCpw2
CManany atenr

Dxtantawy
The image Classification problem is the task of assigning an input
image one label from a fixed set of categories, )
Cumn i atoon hauese
Lo gdmsinw Seriprman Lain

Classification+ Loealisation:

This is the task that Involves both processes of identifying what object is present in the image and
at the same time identifying at what location that abject 15 present in that image It i3 used only for single
objects,

Objoect Detoction:

Objact detoction 15 the process of finding Instances of real-world objects such as faces, bicveles, and
bulldings in images or videos. It 18 commonly used In applicattons such ag image recrieval and automated
vehide parking systems

Instancs Sepgmentation:

Instance Segmentation is the process of detecting instances of the objects, giving them a category,
and then giving each pixel a label based on that. A segmentation algorithm takes an lmage as lnput and outputs
a collection of regions [or segments]).

Iinstance
Sogmentation

Classification

+ Localization Object Detection

Classification

Grayscale Images

Grayscale images are images that have a range of shades of gray without apparent colour. The darkest
possible ghade 13 black. which 13 the total absence of colour or zero value of pixel. The lightest posaible shade

is white, which is the total presence of colour or 255 value of a pixel. Intermediate shades of gray are

repreasented by equal brightness levels of the three primary colours

5.5 Convolution

Different filters applied to an image change the pixel values evenly throughout the image. This is done
with the help of the process of convolution and the convolution operator which is commonly used to create

these effects.

Convolution is a simple mathematical operation that is fundamental to many common image processing

operators.

5.6 Convolution Neural Networks (CNN) Introduction

A Convolutional Neural Netwaork [CNN) is a Deep Learning algorithm that can take in an input image,
assign importance (learnable weights and biases) to various aspects/objects in the Image, and be able to

differentiate one from the other. The process of deploying a CNN 15 as follows:

Output probability

Input an image Process image
o & & values




Convolutional Rectified linear Fully Connacted

P 1]
coling Laver Layer

Layer unit (Rell))

5.7.1 Convolution Layer

ftisthe first layer of a CNN. The objective of the Convolution Operation is to extract the high-level teatures
such az edgos, from the input timagoe.

There are several uses we dertve from the feature map:
= Weo reduce the lmage size so that 1t can be processed more efficlently

= We only focus on the features of the imagoe that can help ug in processing the image fturther

5.7.2 Rectified Linear Unit Funcuon(ReLLU)

The next layer in the Convolution Neural Netwark is the Rectified Linear Unit function or the ReLl layer,
After we get the feature map, itis then passed onto the ReLU layer. This layversimply gets rid of all the negativel

numbers in the feature map and lets the positive number stay as it is.

5.7.32 Pooling Laver

Similar to the Convolutiocnal Layer. the Pooling layer is responsible for redocing the spatial size of
the Convolved Featurs while still retaining the important features. Two (vpes of pooling can be performed
on an image.

L. Max Fooling: Max Fooling returns the maximuam value from the portien of the timage covered by the Kernel
2. Average Pooling: Max Pooling returnsg the maximum value from the portion of the image covered by the

Kernel,

5.7.4 Fully Connected Layer

The final layer in the CNN is the Fully Connected Layer (FC layer). The objective of a fully connected layer
is to take the results of the convolution /pooling process and use them to classify the image into a label (in
a simple classification example). The output of convolution/pooling is flattened into a single vector of values,

each representing a probability that a certain feature belongs to a label.



Unit &
Natural Language Processing

6.1 Introduction
A natural language i a human language, such ag French, Spanish, English, Japanese, etc.
Features of Natural Languages:
e They are governed by set rules that include syntax, lexicon, and semantics.
« All natural languages are redundant, Le.. the information can be conveyed in multiple ways.

» All natural languages changes over tims,

Why is NLP important?

Computers can only process electronic signals in the form of binary language (0s and 1x). Natural
Language Processing facllitates this conversion to digital form from the natural form. Thus. the whole purpose of
NLI* i5 to make communication between computer systoms and humans possible. Thig includes creating

different wols and techniques that factlitate better comemunlcation of intent and context

Natural Language Processing, or NLP, 15 the sub-fleld of Al 1that 1 focused on onabling computers to
analyse, understand and process human languages 1o dervive meaningful information from human

languagoe.

6.2 Applications of Natural Language Processing

=  Voloe asslscants

= Awtopenerated captions
= lLanguage Transzlation

= Sentiment Analysls

e TextClassification

- Keywword EXIraction

6.3 Stages of Natural Language Processing (NLP)

The different stages of Natural Language Processing (NLP) serve various purposes in the overall task of
understanding and processing human language The stages of Natural Language Processing (NLP) typically

involve the following:

Discotre
lotegration




Lexical Analysis:

NLP starts with
Identifyving the suructure of

brown fox jumped over e lazy dog

input wordy, It is the process
ol dividing a large chunk of
words  Into  structaral
paragraphs, sentences, and
words. Lexicon stands for a
collectonn of the various
words and phrases used in a

language.

Syntactic Analysis / Parsing:

It Is the process of checking the grammar of o

sentences and phrases. 1t forms a relationship among

words and eliminates logically incorrect sentences.

The epaleh brornwe fom Jurmped over the lacy oy

Semantic Analysis:

In this stage, the input text is now checked for

The guick Brown aver the lasy dog

- meaning, and every word and phrase is checked for

Wrong
meaningfulness.

The aquick bhrown fox jumped over the lary dog

Discourse Integration

The quick brown fox jumpeod foxed over the lazy dog
Then want ino the thick bushoes

It is the process of forming the story of the sentence.

The quick Brown fox jumpoed over Thoan it weont

Every sentence should have a relationship with its preceding and

Nto the thick Hushes

succeeding sentences. 5 UNKNOWN her

Pragmatic Analysis:

In this stage, sentences are checked for their relevance in

Relax! Fm Just pulling your ieg

the real world. Pragmatic means practical or logical, i.e., this step
requires knowledge of the Intent in a sentence. It also means to

discard the actual word meaning taken after semantic analysis and

take the intended meaning.




[ 0.0 TOURLPTOCCERING

Hurmans interact with each other very sasily. For us, the natural languages that we use are so convenient
that we speak them rasily and understand them well too. But for computers, our languages are very complex.
Natural Language Processing makes it possible for machines to understand and speak in Natural Languages just

like humans.

Since we all know that the language of computers is Numeorical, the very first step that comes o our mind
ig to convert our language to numbers, This conversion wkes a fow steps to happen. The firststep Lo it is Text
Normalisaton. Text Normalisation helps in cleaning up the textuai data in such a way that it comes down to a

level where its complexity is lower than tho actual data.

Text Normalisation

1. Senlence Segmentation

Under sentence segmentation, the whola corpus is divided into sentences. Each sentence is taken as a

different data so now the whole corpus gets reduced o sentences,

2, Tolkenization

After segmenting the sentences, each sentence is then further divided into tokens. Tokens is a term used
for any word or number or special character oceurring in a sentence. Under tokenisation, every word, number

and special character is considered separately and each of them is now a separate token

L Hemowing Stop worids, Sprecin! Charancters andd Nooabiears.

In this gtop, the tokons which are nor nocossary are removod from thoe tolcon Hst Stop words are the

waords which occur very feguently in the

pat b oot cocacee o 4 desopoc i oo ot - - n n - n

e granmmmar to make thwir ELALLELE ETR e

BB . - o SR a - _ “ _ -
undoerctand, Hur grammatical words oo noe
Al ANy essence Lo the Information which s to
m o pacn thers
be transmictesd through the statesnent henoe
”"‘)' i "'“..‘. - w‘-"d“ n - _ _ -

Same excamples of Ktop words are:

Enjoy your holidays while learning something new!

Wishing you all a Happy Diwali and a Blessed Chhath Puja!
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