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PREFACE
(In the light of NEP 2020)

The Ministry of Education (Department of Higher Education),
Government of India established Rashtriya Veda Vidya Pratishthan in Delhi
under the Chairmanship of Hon’ble Education Minister ( then Minister of
Human Resource Development) under the Societies Registration Act, 1860
(XXI of 1860) on 20th January, 1987. The Government of India notified the
resolution in the Gazette of India vide no 6-3/85- SKT-IV dated 30-3-1987 for
establishment of the Pratishthan for preservation, conservation, propagation
and development of oral tradition of Vedic studies (Veda Sambhita,
Padapatha to Ghanapatha,Vedanga, Veda Bhashya etc), recitation and
intonation of Vedas etc and interpretation of Vedas in scientific lines. In the
year 1993 the name of the organization was changed to Maharshi Sandipani
Rashtriya Veda Vidya Pratishthan (MSRVVP) and it was shifted to Ujjain,
Madhya Pradesh.

The National Education Policy of 1986 and Revised Policy Formulations
of 1992 and also Programme of Action (PoA) 1992 have mandated Rashtriya
Veda Vidya Pratishthan for promoting Vedic education throughout the
country. The importance of India's ancient fund of knowledge, oral tradition
and employing traditional Guru’s for oral education was also emphasized

in the PoA.

In accordance with the aspirations of the nation, national consensus and
policy in favour of establishing a Board for Veda and Sanskrit Education at
national level, the General Body and the Governing Council of MSRVVP
under the Chairmanship of Hon’ble Education Minister, Government of

India, have set up “Maharshi Sandipani Rashtriya Veda Sanskrit Shiksha



Board” (MSRVSSB) in tune with the mandate of the Pratishthan and its
implementation strategies. The Board is necessary for the fulfillment of the
objectives of MSRVVP as envisioned in the MoA and Rules. The Board has
been approved by the Ministry of Education, Government of India and
recognized by the Association of Indian Universities, New Delhi. The bye-
laws of the Board have been vetted by Central Board of Secondary Education
and curriculum structure have been concurred by the National Council of

Educational Research and Training, New Delhi.

It may also be mentioned here that the committee “Vision and Roadmap
for the Development of Sanskrit - Ten year perspective Plan”, under the
Chairmanship of Shri N. Gopalaswamy, former CEC, constituted by the
Ministry of Education Govt. of India in 2015 recommended for establishment
of a Board of Examination for standardization, affiliation, examination,
recognition, authentication of Veda Sanskrit education up to the secondary
school level. The committee was of the opinion that the primary level of
Vedic and Sanskrit studies should be inspiring, motivating and joyful. It is
also desirable to include subjects of modern education into Vedic and
Sanskrit Pathashalas in a balanced manner. The course content of these
Pathashalas should be designed to suit to the needs of the contemporary
society and also for finding solutions to modern problems by reinventing

ancient knowledge.

With regard to Veda Pathashala-s it is felt that they need further
standardization of recitation skills along with introduction of graded
materials of Sanskrit and modern subjects so that the students can ultimately
acquire the capabilities of studying Veda bhashya-s and mainstreaming of

students is achieved for their further studies. Due emphasis may also be



given for the study of Vikriti Patha of Vedas at an appropriate level. The
members of the committee have also expressed their concern that the Vedic
recitation studies are not uniformly spread all over India; therefore, due
steps may be taken to improve the situation without in anyway interfering
with regional variations of recitation styles and teaching method of Vedic

recitation.

It was also felt that since Veda and Sanskrit are inseparable and
complementary to each other and since the recognition and affiliation
problems are same for all the Veda Pathashalas and Sanskrit Pathashalas
throughout the country, a Board may be constituted for both together. The
committee observed that the examinations conducted by the Board should
have legally valid recognition enjoying parity with modern Board system of
education. The committee observed that the Maharshi Sandipani Rashtriya
Veda Vidya Pratishthan, Ujjain may be given the status of Board of
Examinations with the name “Maharshi Sandipani Rashtriya Veda Sanskrita
Vidya Parishat with headquarters in Ujjain which will continue all programs
and activities which were being conducted hitherto in addition to being a

Board of Examinations.

The promotion of Vedic education is for a comprehensive study of
India’s glorious knowledge tradition and encompasses multi-layered oral
tradition of Vedic Studies (Veda Sambhita, Padapatha to
Ghanapatha,Vedanga, Veda Bhashy aetc), recitation and intonation, and
Sanskrit knowledge system content. In view of the policy of mainstreaming
of traditional students and on the basis of national consensus among the
policy making bodies focusing on Vedic education, the scheme of study of

Veda stretching up to seven years in Pratishthan also entails study of various



other modern subjects such as Sanskrit, English, Mathematics, Social Science,
Science, Computer Science, Philosophy, Yoga, Vedic Agriculture, etc. as per
the syllabus and availability of time. In view of NEP 2020, this scheme of
study is with appropriate inputs of Vedic knowledge and drawing the
parallels of modern knowledge in curriculum content focusing on Indian

Knowledge System.

In Veda Pathashala-s, GSP Units and Gurukula-s of MSRVVP, affiliated
to the Board transact the curriculum primarily based on oral tradition of a
particular complete Veda Shakha with perfect intonation and memorization,
with additional subsidiary modern subjects such as English, Sanskrit,
Mathematics, Science, Social Science and SUPW. Gradually, the Veda
Pathashala-s will also introduce other skill and vocational subjects as per

their resources.

It is a well-known fact that there were 1131 shakha-s or recensions of
Vedas; namely 21 in Rigveda, 101in Yajurveda, 1000 in Samaveda and 9 in
Atharva Veda. In course of time, a large number of these shakhas became
extinct and presently only 10 Shakhas, namely, one in Rigveda, 4 in
Yajurveda, 3 in Samaveda and 2 in Atharvaveda are existing in recitation
form on which Indian Knowledge System is founded now. Even in regard
to these 10 Shakhas, there are very few representative Vedapathis who are
continuing the oral Vedic tradition/ Veda recitation/Veda knowledge
tradition in its pristine and complete form. Unless there is a full focus for
Vedic learning as per oral tradition, the system will vanish in near future.
These aspects of Oral Vedic studies are neither taught nor included in the
syllabus of any modern system of school education, nor do the

schools/Boards have the systemic expertise to incorporate and conduct



them in the conventional modern schools.

The Vedic students who learn oral tradition/ recitation of Veda are
there in their homes in remote villages, in serene and idyllic locations, in
Veda Gurukulas, (GSP Units), in Veda Pathashala-s, in Vedic Ashrams etc.
and their effort for Veda study stretches to around 1900 — 2100 hours per
year; which is double the time of other conventional school Board’s learning
system. Vedic students have to have complete Veda by-heart and recite
verbatim with intonation (udatta, anudatta, swaritaetc)on the strength of
memory and guru parampara, without looking at any book/pothi. Because
of unique ways of chanting the Veda mantras, unbroken oral transmission
of Vedas and its practices, this has received the recognition in the UNESCO-
World Oral Heritage in the list of Intangible Cultural Heritage of Humanity.
Therefore, due emphasis is required to be given to maintain the pristine and
complete integrity of the centuries old Vedic Education (oral tradition/
recitation/ Veda knowledge Tradition). Keeping this aspect in view the
MSRVVP and the Board have adopted unique type of Veda curriculum with
modern subjects like Sanskrit, English, Vernacular language, Mathematics,
Social Science, Science, Computer Science, Philosophy, Yoga, Vedic
Agriculture etc. as well as skill and vocational subjects as prescribed by NEP

2020.

As per Vedic philosophy, any person can become happy if he or she
learns both Para-Vidya and Apara-Vidya. The materialistic knowledge from
the Vedas, their auxiliary branches and subjects of material interest were
called Apara-Vidya. The knowledge of supreme reality, the ultimate quest
from Vedas, Upanishads is called Para-Vidya. In all the total number of

subjects to be studied as part of Veda and its auxiliaries are fourteen. There



are fourteen branches of learning or Vidyas - four Vedas, Six Vedangas,
Mimamsa (Purva Mimamsa and Uttara Mimamsa), Nyaya, Puranas and
Dharma shastra. These fourteen along with Ayurveda, Dhanurveda,
Gandharvaveda and Arthashastra become eighteen subjects for learning. All
curriculum transaction was in Sanskrit language, as Sanskrit was the spoken

language for a long time in this sub-continent.

Eighteen Shilpa-s or industrial and technical arts and crafts were
mentioned with regard to the Shala at Takshashila. The following 18
skills/Vocational subjects are reported to be subjects of the study— (1) Vocal
music (2) Instrumental music (3) Dancing (4) Painting  (5) Mathematics (6)
Accountancy (7) Engineering (8) Sculpture (9) Cattle breeding (10)
Commerce (11) Medicine (12) Agriculture (13) Conveyancing and law (14)
Administrative training (15) Archery and Military art (16) Magic (17) Snake
charming (18) Art of finding hidden treasures.

For technical education in the above mentioned arts and crafts an
apprenticeship system was developed in ancient India. As per the
Upanishadic vision, the vidya and avidya make a person perfect to lead

contented life here and liberation here-after.

Indian civilization has a strong tradition of learning of shastra-s, science
and technology. Ancient India was a land of sages and seers as well as of
scholars and scientists. Research has shown that India had been a Vishwa
Guru, contributing to the field of learning (vidya-spiritual knowledge and
avidya- materialistic knowledge) and learning centers like modern
universities were set up. Many science and technology based advancements
of that time, learning methodologies, theories and techniques discovered by

the ancient sages have created and strengthened the fundamentals of our



knowledge on many aspects, may it be on astronomy, physics, chemistry,
mathematics, medicine, technology, phonetics, grammar etc. This needs to
be essentially understood by every Indian to be proud citizen of this great

country!

The idea of India like “Vasudhaiva Kutumbakam” quoted at the
entrance of the Parliament of India and many Veda Mantra-s quoted by
constitutional authorities on various occasions are understood only on study
of the Vedas and true inspiration can be drawn only by pondering over them.
The inherent equality of all beings as embodiment of “sat, chit, ananda” has

been emphasized in the Vedas and throughout the Vedic literature.

Many scholars have emphasized that Veda-s are also a source of
scientific knowledge and we have to look into Vedas and other scriptural
sources of India for the solution of modern problems, which the whole world
is facing now. Unless students are taught the recitation of Vedas, knowledge
content of Vedas and Vedic philosophy as an embodiment of spiritual and
scientific knowledge, it is not possible to spread the message of Vedas to

tulfill the aspiration of modern India.

The teaching of Veda (Vedic oral tradition/ Veda recitation/ Veda
knowledge Tradition) is neither only religious education nor only religious
instruction. It will be unreasonable to say that Vedic study is only a religious
instruction. Veda-s are not religious texts only and they do not contain only
religious tenets; they are the corpus of pure knowledge which are most
useful to humanity as whole. Hence, instruction or education in Veda-s

cannot be construed as only “religious education/religious instruction.”

Terming “teaching of Veda as a religious education” is not in



consonance with the judgment of the Hon’ble Supreme Court (AIR 2013: 15
SCC 677), in Civil Appeal no. 6736 of 2004 (Date of judgment-3rd July 2013).
The Vedas are not only religious texts, but they also contain the knowledge
in the disciplines of mathematics, astronomy, meteorology, chemistry,
hydraulics, physics, science and technology, agriculture, philosophy, yoga,
education, poetics, grammar, linguistics etc. which has been brought out in
the judgment by the Hon’ble Supreme Court of India.

Vedic education through establishment of Board in compliance with NEP-
2020

The National Education Policy-2020 firmly recognizes the Indian

Knowledge Systems (also known as 'Sanskrit Knowledge Systems'), their
importance and their inclusion in the curriculum, and the flexible approach
in combining various subjects. Arts’ and Humanities” students will also learn
science; try to acquire vocational subjects and soft skills. India's special
heritage in the arts, sciences and other fields will be helpful in moving
towards multi-disciplinary education. The policy has been formulated to
combine and draw inspiration from India's rich, ancient and modern culture
and knowledge systems and traditions. The importance, relevance and
beauty of India's classical languages and literature is also very important for
a meaningful understanding the national aspiration. Sanskrit, being an
important modern language mentioned in the Eighth Schedule of Indian
Constitution, its classical literature that is greater in volume than that of
Latin and Greek put together, contains vast treasures of mathematics,
philosophy, grammar, music, politics, medicine, architecture, metallurgy,
drama, poetry, storytelling, and more (known as ‘Sanskrit Knowledge

Systems’).These rich Sanskrit Knowledge System legacies for world heritage



should not only be nurtured and preserved for posterity but also enhanced
through research and put in to use in our education system, curriculum and
put to new uses. All of these literatures have been composed over thousands
of years by people from all walks of life, with a wide range of socio-economic
background and vibrant philosophy. Sanskrit will be taught in engaging and
experiential as well as contemporary relevant methods. The use of Sanskrit
knowledge system is exclusively through listening to sound and
pronunciation. Sanskrit textbooks at the Foundation and Middle School level
will be available in Simple Standard Sanskrit (SSS) to teach Sanskrit through
Sanskrit (STS) and make its study enjoyable. Phonetics and pronunciation
prescriptions in NEP 2020 apply to the Vedas, the oral tradition of the Vedas

and Vedic education, as they are founded upon phonetics and pronunciation.

There is no clear distinction made between arts and science, between
curricular and extra-curricular activities, between vocational and academic
streams, etc. The emphasis in NEP 2020 is on the development of a multi-
disciplinary and holistic education among the sciences, social sciences, arts,
humanities and sports for a multi-disciplinary world to ensure the unity and
integrity of all knowledge. Moral, human and constitutional values like
empathy, respect for others, cleanliness, courtesy, democratic spirit, spirit of
service, respect for public property, scientific temper, freedom,

responsibility, pluralism, equality and justice are emphasized.

The NEP-2020 at point no. 4.23 contains instructions on the pedagogic

integration of essential subjects, skills and abilities. Students will be given a
large amount of flexible options in choosing their individual curriculum; but
in today's fast-changing world, all students must learn certain fundamental

core subjects, skills and abilities to be a well-grounded, successful,



innovative, adaptable and productive individual in modern society.
Students must develop scientific temper and evidence based thinking,
creativity and innovation, aesthetics and sense of art, oral and written
expression and communication, health and nutrition, physical education,
titness, health and sport, collaboration and teamwork, problem solving and
logical thinking, vocational exposure and skills, digital literacy, coding and
computational thinking, ethics and moral reasoning, knowledge and
practice of human and constitutional values, gender sensitivity,
fundamental duties, citizenship skills and values, knowledge of India,
environmental awareness etc. Knowledge of these skills include
conservation, sanitation and hygiene, current affairs and important issues
facing local communities, the states, the country and the world, as well as
proficiency in multiple languages. In order to enhance the linguistic skills of
children and to preserve these rich languages and their artistic treasures, all
students in all schools, public or private, shall have the option of learning at

least two years in one classical language of India and its related literature.

The NEP-2020 at point no. 4.27 states that -“Knowledge of India”

includes knowledge from ancient India and its contributions to modern
India and its successes and challenges, and a clear sense of India’s future
aspirations with regard to education, health, environment, etc. These
elements will be incorporated in an accurate and scientific manner
throughout the school curriculum wherever relevant; in particular, Indian
Knowledge Systems, including tribal knowledge and indigenous and
traditional ways of learning, will be covered and included in mathematics,
astronomy, philosophy, yoga, architecture, medicine, agriculture,

engineering, linguistics, literature, sports, games, as well as in governance,



polity, conservation. It will have informative topics on inspirational
personalities of ancient and modern India in the fields of medicinal practices,
forest management, traditional (organic) crop cultivation, natural farming,
indigenous sports, science and other fields.

The NEP-2020 at point no. 11.1 gives directions to move towards holistic

and multidisciplinary education. India emphasizes an ancient tradition of
learning in a holistic and multidisciplinary manner, including the
knowledge of 64 arts such as singing and painting, scientific fields such as
chemistry and mathematics, vocational fields such as carpentry, tailoring;
professional work such as medicine and engineering, as well as the soft skills
of communication, discussion and negotiation etc. which were also taught at
ancient universities such as Takshashila and Nalanda. The idea that all
branches of creative human endeavour, including mathematics, science,
vocational subjects and soft skills, should be considered 'arts’, has a
predominantly Indian origin. This concept of 'knowledge of the many arts'
or what is often called 'liberal arts' in modern times (i.e., a liberal conception
of the arts) will be our part of education system.

At point No. 11.3 the NEP-2020 further reiterates that such an education

system “would aim to develop all capacities of human beings -intellectual,
aesthetic, social, physical, emotional, and moral in an integrated manner.
Such an education will help develop well-rounded individuals that possess
critical 21st century capacities in fields across the arts, humanities, languages,
sciences, social sciences, and professional, technical, and vocational fields;
an ethic of social engagement; soft skills, such as communication, discussion
and debate; and rigorous specialization in a chosen field or fields. Such a

holistic education shall be, in the long term, the approach of all



undergraduate programmes, including those in professional, technical, and
vocational disciplines.”

The NEP-2020 at point no. 22.1 contains instructions for the

promotion of Indian languages, art and culture. India is a rich storehouse of
culture — which has evolved over thousands of years, and is reflected in its
art, literary works, customs, traditions, linguistic expressions, artifacts,
historical and cultural heritage sites, etc. Traveling in India, experiencing
Indian hospitality, buying beautiful handicrafts and handmade clothes of
India, reading ancient literature of India, practicing yoga and meditation,
getting inspired by Indian philosophy, participating in festivals,
appreciating India's diverse music and art and watching Indian films are
some of the ways through which millions of people around the world
participate in, enjoy and benefit from this cultural heritage of India every

day.
In NEP-2020 at point no. 22.2 there are instructions about Indian arts.

Promotion of Indian art and culture is important for India and to all of us.
To inculcate in children a sense of our own identity, belonging and an
appreciation of other culture and identity, it is necessary to develop in
children key abilities such as cultural awareness and expression. unity,
positive cultural identity and self-esteem can be built in children only by
developing a sense and knowledge of their cultural history, art, language
and tradition. Therefore, the contribution of cultural awareness and
expression is important for personal and social well-being.

The core Vedic Education (Vedic Oral Tradition / Veda Path / Veda
Knowledge Tradition) of Pratishthan along with other essential modern

subjects- Sanskrit, English, Mother tongue, Mathematics, Social Science,



Science, Computer Science, Philosophy, Yoga, Vedic Agriculture, Indian Art,
Socially useful productive work etc., based on the IKS inputs are the
foundations/sources of texts books of Pratishthan and Maharshi Sandipani
Rashtriya Veda Sanskrit Shiksha Board. These inputs are in tune with the
NEP 2020. The draft books are made available in pdf form keeping in view
the NEP 2020 stipulations, requirements of MSRVVP students and the
advice of educational thinkers, authorities and policy of Maharshi Sandipani
Rashtriya Veda Vidya Pratishthan, Ujjain. These books will be updated in
line with NCFSE in future and finally will be made available in print form.
The Teachers of Veda, Sanskrit and Modern subjects in Rashtriya
Adarsh Veda Vidyalaya, Ujjain and many teachers of Sanskrit and modern
subjects in aided Veda Pathshalas of Pratishthan have worked for last two
years tirelessly to prepare and present Sanskrit and modern subject text
books in this form. I thank all of them from the bottom of my heart. Many
eminent experts of the national level Institutes have helped in bringing
quality in the textbooks by going through the texts from time to time. I thank
all those experts and teachers of the schools. I extend my heartfelt gratitude
to all my co-workers who have worked for DTP, drawing the sketches, art

work and page setting.

All suggestions including constructive criticism are welcome for the

improvement of the quality of the text books.

IaRTg fagst =1 @ng w3 ST
TG R STeT=asead =a: |
(Abhijnanashakuntalam 1.02)

Until the scholars are fully satisfied about the content presentation,

attainment of objective, I do not consider this effort to be successful, because



even the scholars are not fully confident in the presentation without
feedback from the stakeholders.

Prof. ViroopakshaV Jaddipal

Secretary

Maharshi Sandipani Rashtriya Veda Vidya Pratishthan, Ujjain

Maharshi Sandipani Rashtriya Veda Sanskrit Shiksha Board, Ujjain



FOREWORD

On the Indian subcontinent, there has been a rich tradition of
mathematics. Since ancient times in history, Indian scholars and
mathematicians have excelled in this field. The knowledge of mathematics
has been given the highest place even since the Vedic period. For example,

there is a clear statement in the Yajurveda-

T RTEn FET ARTE HOR 39 |
qEd ASTRRITEUT 1Tt i~ Rt |
(AR, 4)

Meaning, just as the peacock's feather is the highest on the bird and the
gem is positioned highest among the snakes, so too is mathematics the
highest position among all the Vedangas, or limbs of the Vedas.

This textbook combines mathematical ideas from the Vedic
mathematical system and the Sanskrit knowledge system in an effort of
developing current mathematics by applying information from antiquity
and analyzing historical accomplishments side by side. Vedic mathematics
has attempted to make calculations simpler.

In the current global scenario, considering the changing environment
and to provide proficiency in mathematics education to Vedic students
across the entire Indian subcontinent, the National Education Policy 2020
has outlined - in accordance with the main principles such as discussion,
analysis, examples, and application, the development of curricula and

textbooks tailored to Vedic students while keeping in mind the perspective



of key principles.

The textbook's straightforward wording will make it easier for pupils to
understand. The tenth-grade textbook, Vedabhushan Pustakam, is nearly
identical to the mathematics curriculum for Class 10 in all of India. The
textbook makes allusions to various writings from the Sanskrit knowledge
system, including Brahmasphuta Siddhanta, Shulbasutras, Aryabhatiyam,
Lilavati, and Bijaganitam, as well as to Vedic mathematical principles in a
number of its chapters. Due to this integration, Vedic students are able to
experience the depth of their Indian ancestry and understand both
contemporary and traditional mathematical ideas. Building on the
experiences of earlier classes, the textbook has been structured into 14
chapters in line with the requirements of the Vedabhushan Pustakam Year
curriculum. Chapter 1 provides a detailed description of the history of
mathematics. Chapter 2 elaborates on different types of collections under the
concept of Samuchchaya. Chapter 3 explores the relationships between
multipliers and multiplicands within the concept of polynomials, as well as
the division of polynomials. Chapter 4 presents linear equations with two
variables solved using Vedic methods of simultaneous and successive
equations. Chapter 5 introduces quadratic equations. Chapter 6 discusses
coordinate geometry. Chapter 7 presents mathematical concepts through
various sutras in Vedic mathematics. Chapter 8 provides a detailed
description of parallel lines. Chapter 9 teaches the construction of angles and
triangles within practical contexts. Chapter 10 covers the area and

circumference of a circle. Chapter 11 discusses Bodhayana's theorem and the



ratio of trigonometry. The computation of mean, median, and mode under
statistics is covered in Chapter 12. How to calculate the probabilities of
favourable events is covered in Chapter 13. Number and logical aptitude
tasks, including series, blood relations, direction and distance, sequence
determination, clock problems, calendar problems, and figure computation,
are covered in Chapter 14 under numerical and logical aptitude.

The textbook has a number of exercises designed to help Vedic students
learn mathematics and improve their ability to find information again. The
"Do and Learn" activities are designed to raise students' awareness and
engagement level. Furthermore, to enhance students' comprehension and
involvement, significant ideas and results are emphasized as "What We
Learned" at the conclusion of every chapter.

The textbook ends with a discussion of the contributions made by
Indian mathematicians in order to increase students' understanding of the
rich traditions and mathematical achievements made by India. Students will
learn from this about the important contributions Indian mathematicians
have made to the field of mathematics.

Vedic students will be well-prepared to take competitive exams if they
comprehend the mathematical principles covered in the textbook. Students
are advised to read the NCERT textbooks for Class 10 and other subject-
specific books in addition to the aforementioned textbook in order to expand
their knowledge.

The author would be grateful for your constructive feedback to improve

the textbook and address any errors.
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Chapter - 1

History of Mathematics

The meaning and importance of mathematics
Since the beginning, in Indian traditions, mathematics has been

considered the top most Shastra’s (sciences) among all the Shastra's.

T RTET AR 9|
d6g EFRIEUIRGHHERIT | (FsAaT 2)
Meaning, just as the crest of the peacocks and the gem in the
snakes are found at the highest place, similarly mathematics has the
highest place in all the Vedangashastras. Even Acharyas has said that
agﬁﬁuaﬁ: RESRTET |
e IgEgacaaTTa-= = & |
It means that: What is the benefit of many things? Whatever exists
in all three worlds (loka) and in the entire creation is nothing without
mathematics.

1. The word mathematics in sanskrit is derived from the root word
‘Gan’, ("9 ) and adding the suffix ‘Kat’(¥d) to it. The meaning of
the root word Gan is to count and hence it means that, in
mathematics calculations are done, in this sense the words Mit =
‘measured’, ‘Mitoganito’ (Kautilya Arthashastra p. 110) and
Sankhyat = counted, ‘Sankhyatam Ganitam’ (Amarkosh) have also

|
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| Mimistry of Edeention, Gavernmesd of lsdiay



been used sometimes, but in scriptures its name has mostly been
‘Mathematics’ (FTUTA).

2. According to Kautilya’s Arthashastra, in ancient times the
synonyms of mathematics were —

(1) Calculation (2) Numbers (3) Numerology
Origin of Mathematics:

Mathematics is one of the ancient texts (M) of India. Adequate
knowledge of mathematics is available in Vedic literature. The use of
mathematics is universal everywhere. Everyone uses mathematics in
their own way, as per their need to carry out their daily lives. In almost
all the countries of the world, mathematics started with numbers and
calculations; after some time, the calculations transformed into
arithmetic, and after a long time, many branches of mathematics like
algebra, trigonometry, geometry, etc. came into existence.

In the Indian tradition, Yajnas have been the source of
mathematics and drama. To perform various types of Yajnas and to
construct Vedic altars, proper calculations related to astrology,
movement, position, etc. are required. From the manifestation of
humans, the study of astrological objects or celestial bodies started. But
the development of astronomy was possible only when mankind
progressed a lot in calculations. Hence, the study of geometry and

astronomy was necessary.
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Development of mathematics:

Mathematical contemplation in Vedic literature:

In terms of calculations, words like Ganak, Gan, Ganya, etc. are
found in the Rigveda. Mathematics falls under the field of astronomy.
By performing yajnas, only at the right time were auspicious results
obtained, and evils were eliminated. To know the time, astrology was
required, and its correct knowledge was possible only through the
Nakshatras, Veda, and mathematics related to planets. The biggest
contribution to Vedic literature is the invention of numbers and the
decimal number system. Many mantras in Vedic literature are found
referring to numbers. Besides, in many Veda mantras, many big
numbers like Teh (one), G (ten), Ad (hundred), H8H (thousand),
3gd (ten thousand), etc. have been mentioned under the decimal
number system. After the biggest numbers, references to innumerable

or even infinite numbers are found in the Veda mantras.
ST TET I T A [ |
AT % TEEESST ST« v (T4E.16-54)

The words Anakhya Sahasra are also found in the above-
mentioned mantra. The words about fractions are found in the Vedas

such as- ArdhaG), pad G), Shaff (%) and kushat( )etc. Even and

1
12

|
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odd numbers are mentioned in the Taittiriya Samhita of Yajurveda

(verses 11-20) and tables up to 100 are also available: as follows -

4 x1=4 100 x1 =100
4 x2=8 100 x2 =200
4 x3=12 100 x3 =300 etc.

The largest numbers are mentioned in the following mantra of

Taittiriya Sambhita -
TAE WEl WEEErRsIad @R gaa @
TIAEERISIEEER] < @ S @R §e
RIS @Rl Wed @RvE @Rl g5 @RS @R
R @l Y @RGHE @Rl g6 @l
(@i gfea- 7/2/20)

10* = hundred 10° = thousand 10/* ¥ ayut
10° = nyuth 10° = prayuth 10”7 =abruth
10° = Nyrbud 10° = Samudra 10 = Madhya
10 "' = Anta 10 *= Paradha 10 = Ushas
10 " = Vyushti 10 ° = Deshyat 10 '* = Udyat
10 7= Udit 10 "= Suvarga 10" =Lok

General arithmetic operations like addition or division are found
in very sophisticated form only in Vedic literature. In Taittiriya

Sambhita, the names of numbers up to 10 lok are given in the decimal
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number system; thus, the list of Taittiriya Samhita is not only a proof of
the knowledge of the decimal number system but is also a proof of the
scientific need for nomenclature for larger numbers.

“ Mathematics ” in Vedangas :

The first use of the word mathematics is found in Vedanga
astrology; the author of Ganitam Murdhani Sansthitam (3Tt i
ﬁﬁ*’lﬁtl), is considered to be Acharya ‘Lagadh’. According to him, the
Vedas were created to perform yajnas, which are conducted at regular
intervals. From the study of Vedanga astrology, it is known that
astrologers knew how to do addition, subtraction, multiplication, and

division at that time around 800 BC.

RREE CRIRSIREEIERE R
e yee faRmerErTRIAN

Meaning, multiply the tithi by 11, and add the festivals number
(‘ZIEQI % W), Divide by the stars (&= &1 )number. In this way use of
tithi (fdf¥) is ascertained.
Under Vedanga astrology, the basic concepts of mathematics and
operations on fractions are refered in Shulabasutras which were used
for geometrical constructions. Consequently, the knowledge of

fundamental of arithmetic operations were in advanced stage.
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Relationship between time and mathematics:
The description of formation of 360° at the center by the circumference

of a circle is clearly reflected in the following mantra of Rigveda.

SIEa! SRR AT A & 3 dfihd |
RIS BTt A Hwaisiianis SomEem: | |

(Fag- 1.164.48)

Meaning, there is a wheel in which twelve spokes are connected to
its axis. It has three divisions (navels), with three-hundred and sixty
(360) dynamic nails attached, which only a mathematician
understands.

The above mantra describes a circular wheel whose axis is
connected by twelve spokes. It has three equal divisions, it is attached
(from the center) by three hundred and sixty moving nails, each
division of this wheel has an angle of one hundred and twenty degrees
at the center.

In Vedic literature, mathematics was widely used for daily works
such as the construction of various types of altars for yajnas and the
calculation of time. In fact, the work of calculating time on this earth
was first started by the Vedic sages, who clearly recognized that the
creator of time is the sun. According to a mantra of Rigveda (1.155.6)

“IgPY: Tk aie = THRRL s 7 I AdeTd)”
(Fae- 1.155.6)

|
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Meaning, the Sun; a driving force of rotation for the all 94 parts of
time, rotates all of them in a circular form (like a round wheel).

Meaning, the Earth rotates in space. Earth, along with its water
(Neer), rotates on its own axis and also moves in an orbit. It revolves
around its originator (the sun). The sun's rays divide the day into thirty
parts. The sun alone is the basis of our lives.

The following mantra of Yajurveda clearly states,

T 7T GRRERHIGH g ATART: | et = s 1 |
Prezrem fIsifd a6 T T Hiad | 9 F=E g |
(I99< 3.6-7)

Meaning, the sun, a driving force of rotation for all 94 parts of
time, rotates all of them in a circular form (like a round wheel).

It is clear from the above verse that the Sun's rays divide a normal
day into thirty parts. In the context of modern time calculation, the
value of this one part is twenty-four minutes. Author of Vedanga
Astrology, Mahatma Lagadha (1500 BC) called the oldest unit of time
as’Nadi'. The description of the then calendar system is found in a

mantra of the first chapter of the Rigveda -

FIEAN AR T Fafd = AR |
3 A S FAYATER 37 T T« ferrforar qeg: 1|
(Fag 1.164.11)
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Meaning, this (Sun) wheel consisting of twelve spokes keeps
rotating in the celestial world. This cycle never gets blocked or worns
out. O Agnidev’s! Seven hundred and twenty (720) sons (day and
night) rest on this wheel.

It is clear from the above mantra that in Rigveda, a year is divided
into twelve months and three hundred and sixty Ahoratras (day and
night), from which we can understand that one month is equal to thirty
ahoratras. Since the beginning of the Vedic period, the calendar system
has been given great importance in India.

Thus, the conclusion is that many facts related to time are found in
Vedic literature, the basis of which is mathematics. Hence the relation

between time and mathematics can be seen in the Vedas.

Methematical thinking in Shulbasutra:

Shulbsutra: Meaning of Shulb: ‘Thread or Rope’. The method of
arranging various types of altars, Il (Agnichiti), TS (pavilions),
etc. with the help of rope, it is called Shulbasutra. So far, we are aware
of 8 shulbsutras. There are seven Shulbsutras in the Krishna Yajurveda:
Baudhayana, Apastamba, Satyashadha, Vaadhul, Manav, Maitra Yani,

Varaha and Katyayana Shulbsutra is the eighth Shulbsutra under
Shukla Yajurveda.
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In the Shulba period, mainly information about the measurement
and arrangement of altars and &P IGI (Agnichiti), to perform yajnas,
various methods of arrangement of bricks and their designs are given,
such as Angul, Purusha, etc. dimensions and their interrelationships,
for the arrangement of altars, Chiti, Mandap, such as rope, bamboo,
cones, principles of geometry and many geometrical constructions, size
and number of bricks, construction of Agnichiti, information about

rules, etc. are found in Shulbsutra.
The below given explanation are found about the Knowledge
of geometry in Shulbasutra.

There are three forms of Agni (fire). These three are: Garhapatya,
Ahavaniya and Dakshinagni. Garhapatya is circular, Ahavaniya is
square and Dakshinagni is semi-circular in shape. The interesting thing
is that the area of all three should be equal. The knowledge of
geometry is required to construct the above-mentioned altars of Yajna.

To explain these rules, which were prevalent for centuries, the
sages composed Shulbasutras in which altars were constructed using
ropes (T59]). At that time, the measurements were done with ropes.
Today, they are done with a scale and compass. The word Shulbvigyan
is used in the Manav and Maitrayani Shulbsutras. The definitional
names of the fundamental processes of mathematics are at their peak

in the Shulbasutras, examples of which are as follows:
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1. Knowledge of Pythagoras theorem:
Pythagoras theorem, which is basically known as the Baudhayan
theorem. The statement of this theorem was first mentioned in the
Baudhayana Shulbha Sutra (1-48).
TSI T ol
| IGINIQ FEAEAGE FAA |
(T T 1.48)

3
6, o
.I—‘{;

M
e
&

Parsvamani

tirvafimani

b

Which means: In a long quadrilateral (rectangle), the area of the
square dwran on its diagonal is equal to the sum of the area of the
square dwran on its two sides. 460 years before Pythagoras (540 BC),
the Baudhayana (1000 BC) fully propounded the above-mentioned
theorem.

2. Value of m: The value of m becomes implicit in the context of
drawing a circle equal to the square. It is said in the Manav
Shulbasutra that a square of two hands, a circle of semi-diameter
(radius), one hand, and three fingers are equal in area. If it is written in

mathematical language, the following equation is obtained:
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That is m =4 X (§)2

= 3.16049
Baudhayana in Shulbasutra m The value of () is given as 3.
qqraet: QG {SHHT: ﬁmﬂﬁ@mﬁ I
(RIS 1-82,83)
Converting a circle into a square is one of the major ancient
problems. Baudhayan had given a rule to transform a circle into a
square, in which

1 1 1 1
= [1 iR =Z T o ]
8 8.29 8.29.6 8.29.6.8

= 3.0885
At another place, Baudhayan considered the value to be 3.088.
This proves that there is a need to improve the precision of the values
of (m) in its decimal digits. Still, this value was acceptable. After
Archimedes gave the value of = %: 3.1428. In 499 AD, aryabhatta

had derived the value of pi () with greater precision from it.

62,832
20,000

= 3.1416

Hence, m=

3. The knowledge of Surd is mentioned in Apastamba Shulbasutra:

Meaning, V2=1+ §+ 3% + 3_41_34
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Till here, the knowledge of \ 2, V5 and so on had been acquired in
doubling and multiplying squares.
4. Area of square:
A reference to the area of a square is found in the Katyayana
Shulbasutra, which is given below.
FESTHTIN Lol TTEAETE=al a9l Heiel Jreceeedd, |
(AT TG HIVSH 3 -7)

meaning that the longer the rope is, the more

units of rows are formed. By combining all of them,

the area was calculated. For Example: In this picture,

a 12-unit-long rope has made 3x3 squares

(horizontally and vertically). So, by adding them, the

area of the square became 9.
5.  Fraction:
There was also knowledge about fractions during that time, which

is given below.

JITHTO QST ﬁ\-flﬂﬁ, meaning
6) =

Similarly - STETIYENT TR} YIS B i.e.

I
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Invention of Zero:

The number zero is the base of arithmetic and has an important
role. The biggest contribution of Vedic literature is the invention of
numbers and the decimal number system, where the first use of ‘zero’

is found in the following mantra of Atharvaveda.
AN iz TP FEIRTSEII S9d HE & |
FUdag (14/02/19)

The word T ‘Shunyaishi’ in the above-mentioned mantra has been

used for someone who desires something ~
A WET HeEEEEISIaE FRlegda™

that is not available. In Vedic literature, the | g AEETSIE T <
largest number in terms of powers of ten is | FEE @ FEAE HEEISTE @&l
Wed @WEEE @E F9d @RieEd

S N @ W“
Taittiriya Samhita (7/2/20), and | wrEEE T wa

Atharvaveda (10/08/24), like Shat, = N @wEsar-(7/2/20)

found in the mantras of Yajurveda (17/2),

Sahastra, Ayut, Niyut, Arbud, Nyarbud,

etc. Gives the ten-fold value with respect to the previous numbers. On
taking only the mantra of Taittiriya Samhita, according to local values,
not only is there evidence of knowledge of the decimal number system,
but it is also evidence for the scientific process of naming large
numbers. In the decimal number system, even the largest numbers

cannot be thought of without zero.
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Sign for Zero:

Regarding the sign for Zero is found in Rigveda under Vedic
literature in the following mantra.

We{g@@ea- (W45 :8/77/3)

Meaning, in the Vedas, ‘Kha’ is used for a round hole in the sky.
Understanding zero in mathematics is interesting. Whenever we look
at the sky, we see the sky in the form of a sphere. According to the
following shloka of the text Ganitasara sangrah, scholars, taking
inspiration from the form of the sky, have defined the words
synonymous with the void of the sky, giving the sign for zero:

TRl TR T R (RTEETETE)

In mathematics, this zero, despite being in the form of nothing, is
included in the number system. It has a different name and value. In
the vedanga to understand the available knowledge, it is very
important to know the Chanda shastra under the Vedanga which
clarifies the Laghu and Guru Varnas of the Veda Mantras. first use of
the ‘sign (symbol) zero’ is found in the following sutras of Acharya
Pingal’s Chhand sutra.

&Y I, (TS B, TEHISEAE: 29)
& A (TS Bg, STEHISEAE:30)
According to the above formula, when the difference of an odd

number in a circle is to be found or if an odd number appears while

|
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halving an even number, then on subtracting one number from the odd
number, zero (0) is placed below the two digits written above. Do it.
After dividing one number from the odd number and halving the even
number, again write 2 (two) digits under the zero. Similarly, when an
even number is reduced to half, two digits are added to it, and when
an odd number is reduced, one is reduced to zero, until the desired
number is reduced to one. After doing this, zero - in front of where
zero is achieved. Double the number kept equal, i.e., on the right side.

It is clear from the facts of the above Vedic literature that the first
use of the ‘word zero’ is available in the Vedas, and the first use of the
‘zero symbol’ is found in the Chhandasutra written by Acharya Pingal

under the shad Vedangs.
Alphabetical (varnaak) system:
Note : It is necessary to know the alphabets of Hindi to

understand these concepts.

When a number is expressed in the form of letters, it is called a
‘code’ or alphabet. Mathematicians used this concept to express
numbers. The use of alphabets or ‘code numbers’ in Sanskrit and Vedic
literature is found in many places.

The alphabet system is explained in the following shloka of

Aryabhattiyam (Dasgeetika Pada).
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TERIf FEsaeisaRTieRTion Hid e a: |
Wl @ 7 FISa| Aqeaan | an |

(STEESTH, TR -2)
Meaning, the square letters (which start with the letter ‘&’ till H)
have been used in the square places and the non-square letters (I, ¥, &
,9,3,9,9,8) have been used in the non-square places. In this way i‘ﬁ
The value of (€ + H) is the same as that of the letter 9. Nine vowels
have been used for the square of zeros and nine for the pairs having
non-square space. Nine vowels (31,8 ,3 ,%® , @, T, T S| , Bﬁ) are used
for nine square places (odd places) and nine non-square places, for
places (even places) thus eighteen places have been mentioned for
numbers. Aryabhatta propounded a uniquely original method of the
alphabetic system, by using the letters of the alphabet to write large
numbers in a shloka. According to this, aryabhatta gave the following

values to the letters of the alphabet.
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square (varg)

Character =~ No.  Character No. Character No. Character No. Character no.
% 1 o 6 < 11 d 16 q 21
S| 2 S 7 ) 12 q 17 % 22
U 3 N 8 < 13 q 18 q 23
o 4 EY 9 < 14 Y 19 H 24
€ 5 S 10 Rl 15 G 20 H 25
Non-square (Avarg)
q X s 3T @™ ¥ g g
30 40 50 | k607080490 | 100

vowels ] S £ ) q q it S

Square

E 10° 10% 10* 10° 108 1019 1012 101* 101¢
(varg)
Non-square

1 101 103 10> 107 10° 101 1013 101> 1077
(avarg)

Use of numerology in the form of alphabets:

It can be used only by those people who agree with each other and
understand the codes, namely between the sender and the receiver. Let
us determine the relation between word and the code derived from it.

Let us confirm the code.
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Corresponding & ® W1 ¥ ¥ 9 & W 9 oA
vowel
Number 1 2 3 4 5 6 7 8 9 10
Use of words/characters for numbers is possible in the following
ways-
(FHS = FXIT + XA+ FxAT ) = 1x10%°+25x 10%+50x 10?1
= 1x1+25x1+50x 10
= 1+25+500 =526
Y = G+g+° = GxI +IXI + °xF = 2% 10* + 30x 10*+ 4x 10°
=2x 10000 + 30x10000+ 4x 1000000 = 43,20,000
Aryabhatta, using Khayugra, has given the number of
incarnations of Surya in one era as 43 lakh 20 thousand. In this method,
the largest number is given in a few characters.
Do and learn:
Which number will be formed by converting the following words into
numbers?
1. W= MUTd =
2. Write the names of your family members in numbers and

discuss with them.
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katpayadi method:

This method was pervalent during 5th century. Suryadev, an
interpreter of Aryabhatiyam, says that this Katpayadi method was
known to aryabhatta (I) (473 AD). Aryabhatta, replaced this system
with his own new system invented by him, which shows that this
Katapyadi system existed before the fifth century. The formula for this
method is found in the book ‘Sadaratnamala’ -

TN EEAT: FIIAET: |
fHRqUIS~IE e 9 el &a: & |

Meaning, only (9, 3) are indicative of vowel zero. Consonants
starting with (% , d, 9 and ¥) Are represented by the numbers (1, 2, 3
etc.). In mixed consonants, only the last consonant with vowels is
indicative of number. Do not consider the numbers for voiceless
consonants. ‘Ankana Vamato Gati’ (“3{&MI a¥dl 31fd:’) means Count the
numbers from right to left. In this, place value processes (units, tens
etc.) is also followed. Let us understand number 1 from the first letter
of the square, number 2 from the second letter of the square etc. The

form of Katpayadi system is:

Character Number representation
%,2,9,9 = 1
9,6,%,1 = 2
N,¢,9,d = 3
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9,%,9,d -
T, 0,9, -
9,d,9 -
$,9,d -
S,q,&8 -
o, 9 =

O VW o N o U

o, d and only vowels -
Examples of this method are found in records and donation papers etc.

for example:

a) 2 4 4 1
q 9 a1 9 - 1442
bl 2 Bl
d @ & & - 1346
&N Ffd (Bhoot number System):

These are some common code words used for numbers in the

system. (Their synonyms also have the same meaning.)

Number Code-Word
0 3[4, W, IR, T, =¥, fodrd, =
1 =g, §g, [, €W, 9=, ¥, 9, M, €9, 99
2 7w, AP, <, M, FHO1, F, 98, 59, I, TS
3 H, 3]0, 2RO, Y3, Fi, 3T, B, 3, X
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~ ~ ¢ < [aN

@, i, Ted, <, IR, Tk, HCH, UGG
T, 3T, 9o, =N, G, IR, TR, Fea, &9, W, A

O 00 N &N G

10 11, 13, S5, Ug, Fgnd, TAUIRR, STEaR
11 &g, 3394, &, 330, Wd, Aeled, e

12 T, |4, o, 7, T, =99, ¥, fame
13 faadedr:, foza, &M, StfasTdl
14 T4, fomm, g, 7%, S

15 far, fed, 9/ed.
16 T4, 39, YdId, 311, FeA

17 S i
18 i, qqu
19 SIRPIT

o

20
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10.

Exercise 1.1
What is the meaning of the word mathematics?
The decimal number system is the contribution of which era?
What knowledge was required to make a Yajnavedi?
Give a brief introduction to the alphabetic system.
Throw light on the invention of zero.

What is the contribution of aryabhatta to the value of n ?
Explain the alphabetic number system and convert the names of
five members of your family into  numbers using the

Aryabhatiyam number system.

Give a brief introduction to the Katpayadi method.

Write the name of the author of the text Vedic Mathematics and
give a brief introduction of the text.

Match the following columns:

Aryabhatta - Vedic Mathematics
Bhaskaracharya - Pancha Siddhanta
Brahmagupta - Aryabhatiyam
Varahamihir - Siddhant Shiromani

Bharteeya Krishnatirtha Brahmasphuta Siddhanta
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Chapter -2
Sets

Dear students! In your Veda pathshala, after your morning
prayers, you go to your respective classes. In each and every class,
there are students. Such a collection of students, objects, or things is
called a set. You must have observed many collections or sets in your
daily life, such as

1  Set of vowels of the english alphabet
2 Constellation of planets
3  Set of days of the week
4  Set of natural numbers less than 15 etc.
Some sets which are not defined completly, such as.
1 Group of beautiful flowers
2 Group of tall students etc.
Set:

Set is defined as a well-defined group of objects are things.
The meaning of a well-defined collection of objects is that we
can tell whether an object belongs to that collection or not. For
example the latter ‘b” in not present in the set of vowels of the

English alphabets, where as latter ‘a’ is present in the set. The

MAHARSHI SANDIPANI RASHTRIVA VEDA VIDYA PRATISHTHAN, IIRIN (M.P)
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number of vowels and their characteristics are well defined.

Hence the group of vowels is well defined. Thus, it is a set.

We indicate the set by the capital letters of the English alphabet A,
B, C, D, by ... etc to represent a set. To represent the elements of a set
we use small case letters such as a, b, c... etc.

If A is a set, every member is called its element. Suppose A is the
set of all natural numbers smaller than 8, which means this set has 1, 2,
3,4, 5, 6, 7 as its elements, then 5 is the element of this set. The
representation of an element belonging to a set is done as acA
For example 7e A when A= {1, 2,3,4,5,6,7}.

Note: The elements of a set are written in the brackets { }.

Can you find some other

elements of this set?

Is 10 an element of this set? The number 5 is an element of the set

A. To represent this fact through a symbol, we write :
5€EA

This is read as 5 elment of A which means 5 is an element of set A.
As we can see, 10 is not an element of this set, to represent

this fact with a symbol we write.

10 €A
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This is read as, “ Set A does not have 10 as an element” or “10
is not an element of A”.

In general, if ‘@’ is an element of set A we write it as, a€A
and read it as

“a is a element of A”. If ‘a’ is not a element of the set A then

we write it as a €A and read it “a is not a element of A”.

Representation of set —
To represent a set, the two methods given below are usually used.

1) roaster form

2) set builder Form
1) Roaster form -

To present a set in roaster form, we write all its elements

individually sepraped by a comma (,) in brackets{}.
Example : If 1,3,5, 7, 9 are elements of the set A, we write —

A={135,7,9}

While expressing a set in roaster form, it is kept in mind that each
element is written only once and no importance is given to the order in
which the elements are written, thus the set {3,2,1},{2,1, 3}, {1, 2, 3}, {3,1,
2}represent the same set.

2) Set builder form — We use the set builder form only whine there is

a common property for all the elements.

| Mimistry of Edeention, Gavernmesd of lsdiay
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Example: For the set { a, e, i, o, u JThe common property of each
element of A is each one of them is a vowel of the English
alphabets. We write this set by representing it with the symbol"V’.

V = {x : xis a vowel in the English alphabet }
It is read “V is the set of all x such that xis a vowel of the English
alphabet.”Symbol: or / is read as “ such that ”.

Example :Some sets are given below in roaster form.

1. A ={x/ x is anatural number; and 5 <x<10 }
InthisA=1{6,7,8,9,10 }

2. A ={x/ xpositive odd numbe }
InthisA={1,3,5,7...}

Finite set — A set which has finite (countable) number of elements is

called a finite set.

Example :

1.A=1{1,2,3,4}
2. B = { Prime Ministers of India }

infinite set:

An infinite set is a set which is not a finite set, that is, in which the
number of elements is not uncountable (infinite).

Example: Set of all integers

P = { x: xis any number }
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Empty Set or Null Set:

The set which does not have any element is called an empty set, it is
represented by the symbol ‘@’ (Phi). The empty set is expressed in
roaster form with the symbol { }.
Example:
1 A ={x:xisan odd natural number and 7 <x <9}
This is the empty set because there is no odd natural number
between 7 and 9.

2 A ={x:xis the intersection point of two parallel lines }

Subset:

When a set is formed using the elements of the given set, the set so
formend is called subset of the given set.
Example:

A={a,e,i,o,u}landB={a,b,c,d,e...... X,y,z}
We observe that Every element of the set A is an element of set B,
which means the set A is a part of the set B. Hence, set A is a subset of
set B. It is denoted by Ac B, it is read as “A is a subset of B ” and B is
called a superset of A.
remember :
1. Anempty set is a subset of every set.

2. Every set is a subset of itself.

|
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Example : Write all the subsets of A = {2, 3 }.
Solution :set A=1{2,3}
Subset={2},{3},{2,3},{}
Example:If A={a,b,c}and B={Db,c, a, d} then which one is correct
AcBorBcA?
Solution : Given:set A={a,b,c}and B={b,c,a,d }
Observe that every element of set A is present in set B.

Hence, AcB

Union of Sets:

The union of two sets is, a set of elements whose every element is
present in at least one of the two sets.

Suppose, A and B are two sets, now let us form a new set in which
all the elements of A and B are included and apart from these there are
no other elements, this new set is called the union set of A and B. It is
called “Union of sets'.

AUB={x/xeAxeB}
of A and B is denoted as ‘A UB” and it is read as ‘A union B”:
Example:If A={2,3,4}andB={2,4,5, 6 the union of the sets,
AuB={2,3,4,5,6}
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Intersection of Sets:

Let A and B be two sets. The set of common elements of both the
sets is called their intersection set.The intersection of A and B is
symbolized as ‘A NB” and Itis read as ‘A intersection B’.

Thus,

AnNB={ x / xe Aand xeB}
Example: A={1,2,3,4,5}andB={2,3,5,7,8}find AnB.
Solution: Given: A={1,2,3,4,5}andB={2,3,5,7,8}
We know that AN B is the set of common elements of both A and B.
in this the common elements of sets A and Bare2,3,5.

hence,
ANB={23,5}
Universal set:
Consider the following sets.
Universal set (U)={1,2,3,4,5,6,7,8,9}
A={1,3,4,5,6} C=1{7,8,9,6}
B={2,3,5,7,8} D={6,7,1,9,5}
We observe that sets A, B, C, and D are the subsets of U. The set U
is called the Universal set of sets A, B, C and D.
The universal set of given sets is the set that contains all the
elements or all the elements and more, which means all the given sets

or the subset of the universal set. It is represented by the U.
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Example:set A={2,3}, B={3,4,5}, C={5,6,8,11} D={15,17,
19,2 }.
Write the universal set of A, B, C and D.
Solution : Given: set
A={2,3} B={3,4,5}
C={5,6,8,11} D={15,17,19,2}

we know that The sets A, B, C and D are subsets of the universal set U.

that is
vu={2,3,4,5,6,7,8,11,15,17,19}
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Exerc ise 2.1
1. Select the correct option for the following multiple-choice
questions.
(@) IfA={1,3,5,7,8 and B={5,7,9, 11} the value of A U B will be.
D {1,3,7,9} (ID{1,3,5,7,8,9,11}
(1) {5, 7} (IV) {1, 3, 8,11}
(b) If A=1{2,4,15,6}, 8} which of the following is false?
I {5,6lcA (ID) {5, 6} €A

(1) 8¢A (IV) 2, 4, 8€A

(c) What is the number of subsets of the set A = {a, b}?
H 3 d) 2 (III) 1 (IV) 4

(d) Sets A and B have 5 and 10 elements respectively. What will be the
minimum number of elements in (A U B)?
I 15 (I 10 (IIT) 8 (IV) 5

2. IfA={3,4,6}andB=1{1,2,3,4,56}outof AcBorBcA
which one is correct?

3. IfthesetA={123}andB={1,2,3,4,5, 6} find the union and
intersection of the sets?

4.  Write all the subsets of the sets given below.
(@) {1,2} (b) {3,4,5} (© {5}
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5. Write a set whose subset are given below.in
A) {al{ab}{b} {0}
b) {b} {0}
o {(1L{4}L{5}L{45}L{1,5}{1,4},{1,45} {0}
6. Find the union of the following sets.
a) Find (A UB)ifthesetA={a,e i,o,u}andB={a,b,c}
b) Find (XUY) if thesetX={1,3,5}andY={a,b}
c¢) Find (A UB)if theset A={a,4,5,2,clandB={1,4,c}
d) Find (XUY)ifthesetX=1{1,3,5,7,7}andY ={1,8,9}
e) IfthesetX={2,0,5,8 8 andY ={1,6} then Find (X UY).
7. LetA={ab},B={ab,c}IsAcBand AUB=B?

8.  Find the intersection set of the following sets.

a) ={1,3,4,5,6},B={1,3,5,7}

b) ={a,b,c,e,d,f},B={e,f,a,i,b}

c) A={4,b,3,e,5,f}, B={e,2,a,4,b}

d) ={1,b,3,e,5,f},B={1,2,3,4,5,6,7 .t}

9. Find the universal set of the following sets.

a) ={1,3},B={2,3,4},C={3,4,5,6}
b) ={a,b},Y={1,3,6},Z={5,7,6}

C) ={0,5},B={a,b,c,e},C={3,¢e,5,f}
d) ={a,b},Y={(8,0,6},Z={5,,2,a,6}
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10. If the universal set U=1{1,2,3,4,5,6,7,8,9},B={6,7,8} and
AUuC =1{1,2,3,4,5,6} find theset (A UBUUC).

11. If universal set U =1{1,2,3,4,5, 6} subset A={1,2,5},B={3,4,5,
6} find the number of elements in the set (A U B) U (A N B) .

12. fA=1{3,47,8},B={1,56,4,3},C=1{4,5,9,3,8,6} find
AUBNC.

We learned -

1) Collection of well-defined of objects is called a set.

2) Representation of set -

a) Roaster form b) Set buildet form

3) Finite set — A set in which the number of members (elements) is
finite is called a finite set.

4) Infinite set — A set which is not a finite set is called an
infiniteset. Number of elements in it are infinite.

5) Empty set of -a set that has no members (elements) is called an
empty set.It is represented by @ or { }.

6) Subset - If a new set is formed by choosing some or all the
elements of the given set, the new set is called a subsetof the given
set.

7) Union of sets —The union of two sets is a set whose every element

is an element of at least one of the two sets.

Example: A={2,3},B={3,4,5}
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Then, (A UB)={2,3,4,5}

8) Intersection of sets:The intersection of two sets is a setwhose
every element is in both the sets.
Example: A={3,4,5,6},B={5,6,7,8}

Then, (A NB)={5,6}

9) Universal set: A set whose subsets are the given sets, is called
the universal set of the given sets, it is represented by’'U .
Example: A={1,2,3},B={a,b,c}

C={e,f,g},D={4,5,6}
Then,u={1,2,3,4,5,6,a,b,c,e,f,g}
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Chapter 3
Polynomial

Vedic students! You may remember that you studied polynomials
in your previous classes. The algebraic expression in which the degree
of the variable is a whole number is called a polynomial. For any
polynomial the highest degree of the variable x in the polynomial is
called the degree of the polynomial.

We can identify the polynomials on the basis of their degrees. For
examplae:

1) In4x+ 3, for variable x,is a polynomial of degree 1.

2) In2x*+3x + 4, for the variable x/is a polynomial of degree 2.

3) In4x’+4x*+ 5, for the variable xis a polynomial of degree 3.
Linear polynomial:

The polynomial of degree 1, is called a linear polynomial.

Example : 3x + 5, 4x, 5x, 6x + 7

general form of linear polynomial: ax + b. where a, b is a real
number and a # 0.

Quadratic polynomial:

The polynomial of degree 2 is called a quadratic polynomial.
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Example : 5x°, 5x° + 3, 4x” + 5x + 4
The general form of the quadratic polynomial is ax*+ bx + c. where a, b
and c are real numbers and a # 0.
Cubic polynomial:
The polynomial of degree 3 is called a cubic polynomial.
Example: 5, 4%+ 2x + 1, 6+ 5x 2+ 4x + 1
The general form of the cubic polynomial is ax® + bx* + cx + d. where a,

b, c and d are real numbers and a # 0.

Zeros of polynomial
Now consider the value of x in the polynomial P(x) = 3x + 2.
3x+2 =0
3x = =2
~2
X Bl=
3
If we substitute x = (_?Z)in the polynomial 3x + 2, we get P(x) = 0,
-2 -2
P(3)=3(3)2
=—2+2
=0
: -2 -2 . . .
Since, P (?)z 0, (?) is called the zero of the given polynomials (3x+2).

Hence, the zero of the linear polynomial ax + b is -

-b _ —(constant term )

a cofficient of x
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Relationship between zeros and coefficients of a polynomial:
You have seen earlier that the zero of the linear polynomial (ax + b) is
(_—b). The number of zeroes of a linear polynomial is only one.
a

In the quadratic polynomial (ax” + bx + c), the number of zeros is
two. comprehensively if o, are the zeros of quadratic Polynomial P(x) =
ax>+bx + cfora#0,

Sum of zeros (o+ B) = _Tb

product of zeros( a f )=

Qla

In this o and P are Greek letters.
Example: Find the zero of the polynomial P(x) = 2x*— 8x + 6.
Solution: Polynomial on factoring the polynomia, P(x) = 2x*—8x + 6
2x2-2x-6X+6
2x(x=1)-6(x-1)
2x-6)(x-1)
Then x—1=0,2x-6=00rx-3=0

when x=1 or x=3

Hence
P(1)= 21)*-81)+6 = 2-8+6 =0
P3)= 2B)*-8(3)+6 = 24-24 =0

Hence, the zeros of 2x >— 8x + 6 are 1 and 3.
Remember:

In a quadrtic polynomial
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— cofficient of x

1 m of zeros =
) Sum of zeros cofficient of x2

1+3 = =2
2
4 = 4
constant term

2) Product of zeros =

cofficient of x2
6

1x3 =5
3 =3
Example : Find the zeros of (4x + 5).
Solution : Comparing with linear polynomial (ax + b)a=4,b =5.
We know, zero of linear polynomial is (%b)
then,zero of (4x + 5) is (_TS)
Example: Find the zeros of 10x + 7.
Solution : Comparing with linear polynomial (ax + b) a=10,b =7.
We know,(_;b) is the zero of a linear polynomial.
Hence (I—;) is zero of the given polynomial.
Example: Find the sum and product of zeros of a following quadratic
polynomials.
1)2x%+5x+3 2) 3x 2+ 4x + 7
1) (2x%+5x+3)
Solution : Comparing with general form ax’+bx+c,a=2,b=5,c=3
we know that,

Sum of zeros (o + ) =

Product of zeros (af) =
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Hence, the sum of zeros of the given quadratic polynomial is (_?S)and
product of zeros is G)
2) (3x*+4x+7)

Solution: Comparing with general form ax*+bx+c,a=3,b=4,c=7

we know,
Sum of zeros (e + f) = %b = __34
Product of zeros (@) = = = %

Hence,in the given quadratic polynomial, the sum of zeros is (_?4) and

produc of the zeros is (g)

Do and learn

Find the sum of zeros of the Polynomial (3x*+ 4x + 7).
Geometrical meaning of zeros of polynomials:
1.  If the quadratic polynomial p(x) = ax? + bx + ¢ has two distinct

zeros, the graph of the polynomial intersects the x - axis at two

distinct point as shown below.
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In this case the graph cuts the x- axis at two different points A
and B.

2. If the quadratic polynomial p(x) = ax? + bx + ¢ has two equal
zeros, the graph of the polynomial intersects the x - axis at one

point as shown below.

Y Y
F r
i

A : \ .
X / \ - x x 4 " P

Y A
N Y

In this case the graph touches the x - axis at only one point A.
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3.  If quadratic polynomial P(x) = ax? + bx + ¢ has no real zero,

the graph of the polynomial will not intersect the x —axis at any

point.
Y Y
F'y A
x <% & ' x % '
A\ J
Y' Y

the graph is either completely above the x -axis or completely below

the x —axis, as it does not intersect the x -axis anywhere.
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Exercise 3.1

1. Select the correct option for the following multiple-choice
questions.

(@) A polynomial of degree one is called,
(I) Linear Polynomial (I) Quadratic polynomial
(III) Cubic equation (IV) None of these

(b) What is the number of zeroes of a quadratic polynomial?
I 2 (I 3 (IIT) 4 (IvV) 6

(c) If the zeros of the polynomial p (x) = x2—2x + 5 are a and f3,the
value afwill be
I 5 (I -5 (1) 2 (v) =2

(d) If the zeroes of the polynomial f (x) = x2—-3x + 5 are a And ,then

I -12 (I 12 (III) 20 (Iv) =20

(e) If the sum of zeroes of the polynomial x> - nx + 5is 7, what is the
value of n?
O -1 I 7 (1) -5 (Iv) 3

(f) If the quadratic polynomial P (x) = x2 - x + 5 has zeros a« Andf
the value of(a+p) will be?
O -1 (I 5 (II) 1 (Iv) 0

(g) The sum of zeroes of the quadratic polynomial 4x? + 4x + 1 will be-
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I -1/4 1) 1 I -1 (Iv) 1/4
2. Find the zeros of the linear polynomial.
1)3x +7 2)5x +4 3)8x+5 4) 10x - 3

3. Find the zeros, the sum of zeros and product of zeros of the

following quadratic polynomials.

1) 5xX+3x+8 2) 3+ 10x+7
3) 4+ 7x+3 4)  4°+9x+5
5) 7xX*+11x+4 6) 77X+ 14x +2

Operations on Polynomials (+, —, X, +)

In our last classes, we learned about addition, subtraction,
multiplication and division of polynomials. Let us once again revise
these concepts. You will remember that in addition and subtraction,
like terms are added or subtracted. In multiplication, the powers of the

variables of the terms are added.
Addition:
In the following verse from beejaganitam, explains the

addition and subtraction of algebraic expressions.

RIS dY THSTI- [P FeTcaied 9o% Rufas |
(ST, ST hoeahon UGS Jearad,9.20)
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Meaning, letters are used to represent the variables quantities; the
sum and difference of the variables quantities are between
homogeneous terms; the terms that are not homogeneous (different)
remain as they are.

Example: Find the sum of 5x + 3 and 4x + 2.
Solution: (5x + 3) +(4x + 2)
= 5x+3+4x+2
= (5x+4x) +(3+2)
=R
Example: Add the polynomial (x >+ 2x +3) and (x + 4).
Solution : (x* + 2x + 3) + (x + 4)
=x*+2x+3+x+4
="+ (2x +X) + (3 + 4)
=x*+3x+7
Subtraction (difference)
Example : Subtract (x >~ x — 2) from the polynomial (2 x >+ 5x + 4).
Solution : (2x* + 5x + 4) — (X* = x — 2)
= 2 +5x+4-X+x+2 Since :-(-a) =a
= (2 =) + Bx +X) + (4 +2)

= xX>+6x+6
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Multiplication
Example : Multiply (x - 7) by (x + 5).
Solution: (x +5) . (x = 7)
= xX(x=7)+5(x=-7)
= X’ =7x+5x-35
= x*-2x-35
Remember:
In addition and subtraction of polynomials, like terms are kept

together and in multiplication, powers of the terms are added together.

MAHARSHI SANDIPANI RASHTRIVA VEDA VIDYA PRATISHTHAN, IIRIN (M.P)

1'l-|ini\I::| ol Edwention, (evernmesd of ledia)



. _____________________________________________________________________________________________________________Jjy |

Exercise 3.2

1. Solve the following polynomial.

a) (7x+3)+ (@x+4)

b) Add the polynomials (4x +9) and (3x + 3).

¢) Subtract(x *- 3x —4) from the polynomial (3x >4 2x - 3).

d) Subtract (x >+ x + 2) from the Polynomial (2x* + 3x + 5).
2. Multiply the Polynomials —

a) Multiply (2x + 3) by (4x + 5).

b) Multiply (x + 3) by (4x >+ 2x).
Division:

The following sholka related to division of polynomials is found in
the Bijaganitam (Bhaghare Karansutra).

WISATG + A T3 : § WY @Y TIEHY FH|
AqTaAIE : T A1 TRTRTER FSATET : S
(ASTTOTH, AR TER, FOREE 99,9, 38)

In the method of division, the division method is clear according
to this rule: “HTSATEGY ﬂ\'&'ﬂﬁ”. When the divisor is subtracted from the
dividend in the division of latent quantity, there is no remainder;
hence, whatever quantity is included in the divisor is multiplied. That
amount, is obtained as a quotient. We can also divide polynomials.

How will you keep track of the terms and their powers while dividing?
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Before thinking about all this, let us see when we need to divide
polynomials. Consider the following situation:

Example : A car covers x km in 4 hours. Find the speed of the car?

Solution: Distance traveled by a car is x km. Hint—
And time taken to cover this distance = 4 hours Speed= Di:ance
Since, speed = %
speed = 52

This part is easy because the polynomial of single term is divided
by a constant polynomial of single term
Example : Divide the polynomial 18x* + 9x by 3x.
Solution : To divide the polynomial 18x> + 9x x by 3x,we can write it as

follows.

18x% 9x
3x 3x
18x.x 3x

3x X

= 6 x+3
In dividing a multi-term polynomial by a one-term polynomial, we can
divide each term separately. using factorisation divide the polynomial
(18x %+ 9x) by 3x.

Division of(18x *+ 9x)by 3xcan be written as follows.

18x%+ 9x

3x
9x(2x+1)

3x

= 32x+1) = 6x+3
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Let us take another example.
Example: Factoring the polynomial (4x* + 12x%),divide it by 4 x 2,

Solution : Writing the division as follows-

4x*+12x2
4x2

4x%(x%+3)
4x2

= x°+3
While dividing by factorisation, many times we are not able to
recognize the factors.In such situations we use the long division

method. In arithmetic, you know what it means to divide 25 by 4.

25 =  Numerator
4 ¥ Denominator

Divisible
4 ) N> (6 Quotient
Divisor 7 _ 74

Remainder

inthis25 = 4x6+1

Thatis, Dividend = divisor X Quotient+ remainder

Remember : Dividing the dividend by the divisor we get a quotient
and a remainder. If the division is complete, the remainder will be

zero.
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Example:

Divide the Polynomial (2 x >+ 5x—3) by the polynomial (x —2).

Solution: .
Dividend Quotient
divisor
x—2 2x%+5x-3 2x+9
2 x 2, —4x
9x -3
9x,-18
15
remainder

In this we get quotient = (2 x + 9) and get remainder = 15.

Hint:

Steps of division of polynomials by a polynomial

step:1  Dividend and divisor

their powers.

will be written in descending order of

step:2  Dividing the first term of the dividend by the first term of the

divisor.
. X2
In this— =2x
X

This will be the first term of the quotient.
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step:3 Multiply the divisor by this quotient and subtract the product
from the dividend.
2x (x=2) = 2x*—4x
(2x 2+ 5x — 3) — (2x *— 4x)
= 2x*+5x-3-2x"+4x
= 9%-3
Step 4 — Divide the first term of the result obtained after subtraction
by the first term of the divisor.

9x

= X 9 This will be the second term of the quotient.

Step 5- Again this quotient will be multiplied with the divisor.
That is = 9(x — 2)
=9x-18
Now subtract 9x — 18 from 9x — 3.
=(9x-3)-(9x-18)

=9x-3-9x + 18
=9x -9x -3+ 18
=15

This process is repeated until the remainder becomes zero or the
degree of the variable in the remainder becomes less than the degree of
the variable in the divisor,in this example the remainder is 15, the
degree of the variable in 15 is less than the degree of variable of (x -2),

The brief form of the long division is as follows-
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(2x* +5x-3) = (x=2) (2x+9) +5
Dividend= divisor xquotient + remainder

Example :
Divied the Polynomial (2x 3_12x% + 5x — 11) by the polynomial(x - 5).

Solution :
x—5)|2x3+12x% 4+ 5x — 11 | (2x% + 22x + 115
2x3 — 10x?
(=) (+)
22x% + 5x — 11
22x% — 110x
(=) (+)
115x-11
15x—-575
(-) (+)
564

Thus, On dividing (2x >~ 12x *+ 5x — 11) by (x — 5), we get the quotient
(2x % + 22x +115) and the remainder (564) and we can write it in the
following form.
(2x 7= 12x 2+ 5x = 11) = (x = 5) x (2x *+ 22x +115)+ (564)

(which means dividend = divisor x quotient + remainder)
Another Vedic method for division of polynomials:

For the operation of division in polynomials, we can easily do the
division of polynomials like the division of numbers using the formula
of Vedic mathematics,'Paravartya Yojayet'.Let us understand with the

following example.
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Example: Divide (x *+ 2x °=3x >+ x - 1) by (x —2).
Solution: First construct the modified divisor K which is found by
changing the sign of the constant term.

(x *+2x 7 =3x* + x = 1)=(x =2)

Dividend- x *+ 2x®> =3x* + x - 1 divisor - x—2
denominator X —2 +1 +2 -3 +1 -1
Reviseddenominator+2 +2 +8 +10 +22

+1 +4 +5 +11 +21

Step 1: Add first, the divisor is revised by changing the sing of the

constant term of the polynomial.

Step2: Write the coefficients of the terms of the divisor with their signs

in descending order of exponents.

Step 3: Modified divisor is (+2). It has a single digit. Hence, draw a
vertical line after the constant term (last term -1) of the

dividend.

Step 4: The first term from the left of the dividend is the quotients first

term. Write in the quotient.
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Step 5: Find the product of the first term of the quotient and the
modified divisor to write below the second term from the left of

the dividend.

Step6: +2+2=4
Add the second terms and multiply with the modified divisor
to write in the next term of the dividend. We write (+4) X(+2)

below —3.

Step7: Now write (—3 + 8 = 5)below the third term.

Step 8:  (+5) X(+2) = + 10 will be written below +1
Add both and write below them (+ 1 + 10 = + 11).

Step9: + 11X (+2) =22 Is written below the number (-1) after the
vertical line. Add the numbers (-1+22 = 21) is written below
them.

Step10: The coefficients of the quotient are the numbers found

between the two vertical lines.

Hence, +1, 14, + 5, +11are the coefficients of the terms of the quotient.
Thus, x >+ 4x * + 5x + 11 is the quotient.
Step 11: The remainder is 21 which is found in the last column (after

the vertical line).
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Check :
Coefficients of dividend = Coefficients of divisor x Coefficients of
Quotient + Coefficients of Remainder
In this left hand side= 1 +2-3+1-1= 0
and right hand side=(-1x3)+3
0 =-3+3
0 G99
Hence,left hand side = right hand side

Thus, the quotient is checked.

Example : Divide the polynomial (4x *~5x — 9)by (2x + 1)
Solution:

In this the divisor : 2x + 1

Dividend: 4x °-5x — 9
Writing the dividend in descending powers of the variable:
4x% + 0x*-5x - 9
Dividing the divisor by 2, as in this method the highest coefficient of
the variable of the divisor should be 1.

1

2X+1
Therefore, —— =X+ 3

New divisor: x + %, Coefficients of the dividend in descending powers

of x with the signs.
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Divisor x+% +4 +0 -5 -9
Revised divisor — % -2 +1 +2
+4 -2 —4 -7

Step1: Modify the divisor.
Step2:  Quotient’s First term is +4
Step3: Revised divisorx quotient’s first term
- §><4:—2 will be written below 0.
Step4: The quotients second term = +0 -2 = — 2.
Step5:  Write — %x (—2) = 1 below the next term of the divident —5.
Step6:  Quotients third term = =5 + 1 = —4.
Step7: Reviseddivisor x quotients third term
= — %x (— 4)=+2. Write below the number after the vertical
line (-9).
Step 8. Is the remainder —9 +2 = —7.
Step9. +4, —2,—4 quotientof will be by divided 2 as the divisor was
divided by 2.
Hence, the quotient is % (+4-2-4)=2-1-2

Thus, quotient is 2x* —x—2 there and the remainder is —7.
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Exercise 3.3
Divide:
1.  Find the quotient and remainder by dividing (x >~ x + 1) by (x + 1).
2. Find the quotient and remainder by dividing (6x>—5x + 1) by (2x —
1).
Divide the Polynomial (2x “+3x+1) by (x + 2).
Divide the Polynomial (x P_4x 2+ 7x + 10) by(x —1).

Divide the Polynomial (3x 2+ x%+2x + 5) by (x +2x +1).

A

Prove that the remainder is zero when the polynomial (2x >+ x * -

5x + 2) is divided by (x + 2).

We learned -

1) If the highest degree of the variable in a polynomial is 1, 2 and 3,
they are called linear polynomial,quadratic polynomial and cubic
polynomials respectively.

2) The general form of a quadratic polynomial is ax®+ bx + c where a,
b and c are real numbers and a # 0.

3) A quadratic polynomial will have at most two zeros.

4) If o and P are the zeros of the quadratic polynomial ax”+ bx + ¢,

—b
Sum of zeros (o + ) =

Product of zeros (a p) = 2
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5) The process of division in polynomials is slightly different
from arithmetic. In this, the degree of the variable has to be
kept in mind.

6) To divide polynomials, the powers of the dividend and
divisor are written in descending order.

7) Long division method is used to divide polynomials.

8) In the long division method, the process of division is
repeated until the remainder becomes zero or the degree of
the variable of the remainder becomes less than the degree of
the variable of the divisor.

Brief form of Division

Dividend = divisor X quotient + remainder
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Chapter 4

Pair of linear equations in two variables

In ancient times, equations with many variables were studied in
detail in algebra. Mathematicians of that time like Brahmagupta,
Mahaviracharya, Bhaskaracharya, etc. had provided solutions to the

question. The great mathematician Bhaskaracharya II has said:

et Sk SHHSIRReIe ST ISR |
T T AR TETaeTg A SisERat = |
(TSI, AHSTET: 3)
Meaning, the problems which cannot be solved using arithmetic,
can be solved using algebra. In other words, algebra helps us to
simplify the problems compared to arithmetic.
In previous class we discussed solving equations in one variable.
For example:
ax+b=c
variables
Where a, b and c are real numbers and a # 0. You are familiar with this.
So, let us revise the consept to recall .
Quantities whose value varies according to given conditions are called

Variable quantities.
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Forexample: x +1=3—-> x=2

X+2=5-> x=3

In these x has different values in both the equations, in the first
equation x=2 and in the second equation x = 3, hence x is the variable.

In this chapter, we will learn to solve the pair of linear equations
in two variables by Vedic methods.

Let x and y be two variables, the equation formed by them is
ax + by =c.

Where a, b and c are real numbers and a # 0 and b # 0.

It is a linear equation with two variables because the variables x
and y have the highest degree (one) and it is an equation made up of
two variables. The values of and in the above equation determine the
solution of the equation. The value for which both sides of the equation
are equal is the solution. A pair of linear equations in two variables is
called a simultaneous equation.

Example: Solve the following equations.

2x+3y =5

4x +2y =3
The general form of system of simultaneous linear equations in two
varibles xand y.

ai1x+byy+ci;=0

arXx+byy+c,=0
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Where a;, by, ¢;, a5, b, and ¢, are all real numbers, a;, b; and a,, b,
are not equal to zero. Both of the above linear equations have two
variables, x and y. Thus, a pair of linear equations with two variables is
called a system of linear equations. The pair of equations in two
variables will be graphically represented as follows: If there are two
lines in a plane, then only one of the following is possible:

2. When both lines meet or intersect at a point.

2.When both lines do not intersect, which means, they are parallel.

& »
<« »

A
v

3. Both the lines coincide.

A
A
Y
v

Assume that there is a pair of linear equations in two variables:
a1x+biy+c1=0

axX+b,y+cy=0then,
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Serial  Proportions  Graphical representation  Algebraic

number representation
a , by o :
1. - * - lines intersect each other =~ Only One solution
2 2
(unique)
2. 4 _bi_%  lines overlap (coincident) infinite Solution
a; by ¢
each other (many)
3. 4 _ b + & lines are parallel to each No Solution
a, b C2
other.

When the number of solution of a pair of linear equations is
infinite or unique, then the system is consistent and when a system has

no solution then we say the system may be inconsistent.

Example : check for the solutions of the following system of linear
equations by comparing the coefficients with the general
form (a;x +byy + ¢ = 0 and a)x + byy + ¢, = 0). Both

graphically and algebraically.

1. Linear equation: 2x +3y —10=0and4x + 6y —20=10
Solution:

General form (a; x +b;y + ¢; =0 and a; x + b, y +¢ , = 0) when compared

a;=2,bj=3,c;=—10anda,=4,b,=6,c,=—20 Then,

a, b1 ¢
a, by ¢
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~10)

I
N
(e

=

or

N BTN
NIRr W

N

which means, the pair of linear equations in two variables have

infinitely many solutions and the lines will coincide.

2. linear equations: 2x + 7y +5=0and 4x+3y+5=10

Solution:
General form (a1 x+b;y+ci;=0and a;x + b,y + c,=0) when

compared a;=2,b;=7,¢;=5 and a,=4 ,b,=3 ,c,=5Then,

Which means, the system of equations has unique solution. and lines
intersect each other.
3. linear equations: 5x + 2y + 4 = 0 and 15x + 6y + 16 = 0

Solution:
General form (a; x+b;y + ¢ ;=0 and a , x +b, y+c, =0) when compared

a;= 5 ,b1: 2 ,C1= 4 and dy = 15 ,bz =6 ,Co = 16 Then,

a by ¢

a b, ¢
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Which means, the pair of linear equations in two variables will have no

solution and the lines will be parallel.
Algebraic solution of linear equation of two variables :

Substitution method:

Solve the following equations.

Example: Solve.

2x-y=3
4x -y =5

Solution: 2X-y=3 .o (1)
dx -y =5..1....... , (2)

From equation (1)

2x-y=3
2xB=yl N/ ,(3)
By substituting the value of y from equation (3) into equation (2)
4x-(2x-3)=5
dx —2x + 3=b
2x+3=5
2x=5-3
2x =2
x=1

substituting the value of x = 1 in equation (3)

y=2x1-3
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y=2-3
y=-1

Hence x =1 and y = (- 1) The solution of the equations are
x=1y=(1

Solution of simultaneous equation by Vedic method:
FEAA A A+ A, F+ Y A =0T

A+, F+L A =0

Bl _ E7) _ ar
LTy G -LF T, - Ty

(FISWTIUIH, SRR | 9. 219)

Vedic formula: 'UrdhvatiryagbhayamSutra’ The meaning of this

method is cross multiplication. It is very easy involving less numer of
calculations to solve system of linear equations of two variables.
Consider the system of linear simultaneous equations.
a1x+bi;y+c1=0
aXx+b,ry+cy=0
By solving these, the values of x and y are obtained.

Then from Urdhvatiryagbhyam Sutra

bicz -by cq
X =—=

ajby -azb,
Y = Ciaz - Czap
aiby -azb,
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Example: Find the value of x and y in the given system.

5x+2y +6=0
7x+4y+3=0

Solution : Comparing the general form of linear equation in two

variables, in this equation (1) is compared to a;x + byy + ¢; = 0 and

equation (2) is compared toa ,x + b,y + c,=0.

8125,b1=2,C1:6
a2=7,b2=4,c2=3

bicy;-bycy 2X2 - 4%6 6=24=18

X = e = =]
a;by/=a,b, 5x4 —7X2 20-14 6
_ C3a2-C231  6x7-5x3  _ 42-15 27
y alb2 3 azb1 5X4—-7X2 20-14 6

9
or
2

Example: Find the values of x and y in the given system.

2X ¥By + 6 = 0} Mo (1)
5x+4y+2=0............. (2)

Solution : Comparing the general form of linear equation in two

variables, in this equation (1) is compared toa1x + b;y + c1=0 and

equation (2) is compared toa;x + b,y +c,=0.

a1=2,b1=3,C1=6

8225,b2=4,C2=2

_bica-bzci 3x2-6x4  6-24  -18
" a;bp-a,b;  2x4-5x3  8-15 -7
C1d2-C283  5x6-2x2 _ 30-4

a;b,-a,b;  2x4-5x3 8-15
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-18 18 26 -26
Hence, x=—or — and y=— or —.
7 -7 7

Reflection method of Vedic mathematics:

To solve simultaneous equations in two variables, the reflex
formula is used. The answer can be given by calculating mentally by
using the reflex rule. The cyclic rule is used to solve the question.
Using the cyclic rule from the reflection formula, the system of
equations is solved as follows:

If the general form of the equations is as follows, then
aix+biy+c =0
ax+byy+cy, =0

Then for the value of x:

In this method, to find the value of x, find the quotient of the
difference between the cross products of coefficients of y and constant
terms, starting from the first equation to the second equation. Consider
this as the numerator, and the denominator will be the difference
between the cross products of the coefficients of x and y starting from
the first to the second equation.

Similarly, to find the value of y, find the quotient of the difference
between the cross products of constant terms and coefficients of x,
starting from the first equation to the second equation. Consider this as

the numerator; the denominator will be the difference between the
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cross products of the coefficients of x and y, starting from the first to

the second equation.

_ bicz-bycq

aibz -azbq
X is obtained.

bicz-bycq

Denominator

To get the denominator of the value of

i Numerator
Denominator of x= ———
aiby -azb,
Numerator bicy -bsyc
Hence, X = . = 12 21
Denominator aiby -azbg

For the value of y:
Follow the cyclic rule, that is, starting from the independent term
of the top row and multiplying it by the x coefficient of the bottom

row, thus-

Numerator c1az-Cyaq
Hence = =
n P Denominator aiby —azbg

Remember :
The denominator remains the same in the above values of x and y.
Example: Solve the following equation by cross multiplication formula.
5x+3y+11=0
6x+5y +9=0
Solution: Comparing the general equation form of linear equation in
two variables, here equation (1) is compared to a; x + by + ¢; =0 and

equation (2) is compared to a;x + b,y + ¢, = 0.
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x, it will be obtained by cross multiplying the numerator and
independent terms and cross multiplying the coefficients of the

denominator y and x.

bicy-bsc
X = 1C2—- b2Cq
aibz-azb,
3%X9 —-5%11 27-55 —28
X = = = = —4-
5X5—-6X%X3 25—-18 7

To get the value of y, we will cross multiply the free term and
coefficient of x for the numerator and the denominator remains the

same. Hence

__Ciaz-Cray
N aiby -azb,
_ 11x6 —9x5
T 5x5-6x%3
_ 66—45

T 25-18

21
=\ = 3

Therefore, the values of x and y are x = -4 and y = 3 respectively.

1'l-|ini\I::| ol Edwention, (evernmesd of ledia)

MAHARSHI SANDIPANI RASHTRIVA VEDA VIDYA PRATISHTHAN, IIRIN (M.P) n



(a)

(b)

()

(d)

Exercise 4.1

Select the correct option for the following multiple-choice
questions.

The solution of the system of simultaneous equations 2x + 3y =5,
4x + 6y =9 will be -

I) Inconsistent IT) Unique solution

III) Infinitely infinite solution IV) None of these

The graphs of two linear equations are intersecting lines,then the
solution of the pair of linear equations is

I)  There is no solution II) There is a unique solution
IIT) There are two solutions IV) There are infinite solutions
The graphs of two linear equations should be parallel lines, Then
the solution of the pair of linear equations :

I) There is no solution IT) There is a solution

IIT) There are two solutions IV) There are infinite solutions

if Z—: = Z—: * Z_: Solution of the system of equations a;x + b1y + ¢; =0,
axX+byy+ cy=0:

I) There is no solution IT) There is a unique solution

IIT) There are infinite solutions IV) None of these
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(e)

()

(g)

The system of equations a; x + by + c;=0and a;x + b,y + ¢, =0

will have unique solution, when

) L=k m &“=2
a by a C;
aq bl a C_l
IH) a_z * b_z IV) a_z * -

When the graphs of equations in two variables are coincident,
then their solutions will be —
I) One ) Two III) Three IV) Infinite

If the solutions of two linear equations are infinite,then their

graphs will be —
I) Two parallel lines II) Two intersecting lines
IIT) Two coincident lines IV) none of these

Find the solution for the following systems by cross multiplication

method.

1) x+y=7 2) 4dm+2n=1
3x-2y=1 3m +2n=2

3) 7x+1ly=1 4) p+q=1
8x + 13y =3 p+2q=1

5 2x+y=5 6) m+2n=23
3x—4y =2 3m+n=4

7) x+y=5 8) bx+2y=3
8x -3y =1 4x -3y =2
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We learned -

1) A pair of linear equations in two variables is called a system.

2) The general equation of the system of equations is a; x + by y + ¢;=0
and a,x + b,y + ¢, = 0.

3) The algebraic solution of the linear equation of two variables can

be solved with the Vedic sutra (formula) of cross multiplication.

Numerator
For the value of x= ———
Denominator
b{cy-bsc
In general form x = 22 —=
aijbz-azbq
Numerator

For the Value Of y = m

Ciaz —Cza
In general form y = —=——+
21 bo\y b1
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Chapter 5

Quadratic equation
Dear Students! In ancient times, there were many references to
solving quadratic equations in Vadic literature. For example, the
following shloka is found in Brahamsphoot Siddhant, written by
Indian mathematician Brahmagupta, explaining the method of solving

equations.

G, STRTIH gl I |
JEHEIRRTHIH gy lleehHea: | |
(STRIEHE T, FEhreA™ : 45)
That is, add the square of half of the latent amount's coefficient (b),
ie. (g)zto the expressed amount (c), then subtract half of the latent
quantity coefficient from its square root. Again, the latent quantity is

calculated by dividing the unknown amount by the coefficient (a).

We use quadratic equations to solve various problems related to
real life. Suppose the length of a room is 3 meters more than its width,

and the floor area of the room is 130 square meters. Find the length and

width of the room.

130

x+ 3
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Area of room = length xwidth
130 = (x +3) X x

130 = x*+3x

Consider the following equation: The unknown quantity in this
equation is x, and the maximum power of x is 2. This type of equation
is known as a quadratic equation. In order to solve such problems, we
will discuss quadratic equations, also known as second degree
equations, in this chapter.

Quadratic equation:

The equation in which the maximum degree of the unknown
quantity is 2 it is called a quadratic equation. The general form of the
quadratic equation is as follows:

ax’+bx+c=0

Where a, b and c are real numbers and a # 0. On solving any
quadratic equation, at the maximum we get two values of the variables
as solutions, which are called the roots of the quadratic equation. We
represent roots of the equation by Greek letters o and .

Method to solve quadratic equation:
Formula Method or Sridharacharya:
Brief introduction of Shridharacharya and his formula:

Shridharacharya was born in 750 AD (approximately). Texts of

Shridharacharya are very valuable in the field of mathematics, which
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contain many formulas, which were unknown before. Two of his books
are available namely -
1) Patiganit 2) Trishatika
Sridharacharya's method of solving quadratic equations is known
in the present era as the perfect seugring method of solving quadratic
equations.
TR TEAE: TEEd IR |
IR T ag R Tat dat 7 |
(AT, ThauiTHERT, 4, 9. 315)

Let the quadratic equation be ax” + bx + ¢ = 0. Multiplying both the
sides by 4a and on transposing 4ac to the other side

ax’+bx+c=0

4a (ax* +bx + ¢) = 4a (0)

4a’x* + 4abx + dac =0

4a°x* + 4abx = —4dac

Adding b*on both sides

4a’x’* + 4abx + b”> = b* —4ac

(2ax + b)? = b* — 4ac

(2ax + b) =+ Vb2 — 4ac

2ax =-b+ Vb2 —4dac

On simplifying it, we will get -
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—b + 1/b2—4ac

2a

Sridharacharya formula: x =

Which are the real roots of the quadratic equation, these roots are

depicted byoand .
—b +Vb? — 4ac
a =
2a
—b — Vb? — 4ac
b= 2a

Shridharacharya's books have been like columns of light, based on
which later scholars presented their works. Sridharacharya (750 AD)
was between Brahmagupta (628 AD) and Bhaskaracharya (1105 AD).

Remember: We can identify the nature of roots of a quadratic equation
from its discriminant.

Discriminant of quadratic equation = b* — 4ac

1. If the value of (b? — 4ac) is positive, both the roots aand f are
real and different.

2.  When b? — 4ac = 0, then the values of both the roots @ and g of the
quadratic equation are real and equal.

3. When the value of (b? —4ac)is less than zero, then both the

roots a and S of the quadratic equation are not real.

|
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Example: Solve the equation 2x* + 3x —2 = 0 by formula method
(Shridharacharya formula).
Solution : 2x >+ 3x —2 =0
Compare this with the general form of the quadratic equation
ax’+bx +c=0
a=2,b=3,c=-2

We know that Sridharacharya formula

—b++b%2—4ac
- 2a
> A —-34,/32-4 x 2 x(-2)
4 2%2
e _ —-3+V/9+16
N 4
—3++/25
X =
4
—345
X =
4
Taking positive sign :
18415
b &
4
2
X =
4
1
X= =
P
On taking negative sign :
-3-5
X =
4
-8
X= —
4
X=-2
1. . .
Hence x = -2, > 18 the solution of the equation.
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Example: Solve the equation 3x°— 5x + 2 = 0 using the formula method.
Solution: Compare this with the general form of the quadratic equation
ax’+bx+c=0

a=3,b=-5,c=2

We know that Sridharacharya formula:

—b +b?%-4ac
> 2a
e —(=5) + /(=5)2—4x3x2
A 2x3
o = SEV25-24
4 6
5++1
D =
6
5 i1
X= R
6
Taking positive sign :
5+1
x =+H
6
X =+
x=1
On taking negative sign :
5-1
X =—
6
4
X ==
6
2
X ==
3

Hence x =1, gis the solution of the equation.
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Example: Find the values of a, b and ¢ by comparing the following
equation with the general form of the quadratic equation
(ax*+bx + c = 0).
1) x’+3x+4=0
Solution: We know that by comparing with the general form of
quadratic
equation ax”+ bx + ¢ =0,
a=1,b=3,c=4
2) 5x°—4x—7=0
Solution: We know that comparing with the general form of quadratic
equation ax’+ bx + ¢ =0,
a=5b=—4,c=-7
3) xX*-9x+4=0
Solution : We know that comparing with the general form of quadratic
equation ax” + bx + ¢ = 0,

a=1,b=-9,c=4
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Exercise 5.1
1. Select the correct option for the following multiple-choice
questions.
(a) If the value of discriminant of a quadratic equation is greater than
zero, both the roots will be-
() Real and different (I) Real and similar
(IIT) Unreal and different (IV) Unreal and similar
(b) quadratic equation ax* + bx + ¢ = 0 will have the same roots,if—
() b?2=4ac (I) ac=0
(IIl) b2+4ac=0 (IV) b2+ ac=0
(c) The discriminant of the quadratic equation bx? + ax + ¢ = 0 will be-
(I) b2-4ac (II) a%-4bc
(IT) ¢* — 4ab (IV) b? — 2ac
(c) The solution of the quadratic equation x2 + 5x + 6 = 0 is —
H -1,-2 I -5,-1 (II)” =340 (Iv) -1,5
(d) The discriminant of the quadratic equation 2x2-7x + 6 =0 is
equal to —
DO 2 (I -3 (I 1 (Iv) 3
2. Compare the following equations with the general forms of
quadratic equa’cions.(ax2 + bx + ¢ = 0) find the value of a, b and ¢
by comparing with-
a) 3xX—7x+4=0 b) —xX*-x+4=0
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) —xX*+8x+9=0 d) —-3x"—4x-5=0

e) X*+5x—7=0 f) 12xX*+15x-3=0
3. Solve the following equations by the formula method

(Shridharacharya formula). |Hint : x = _biz—@]

a) Xx*-5x—6=0 b) x*-4x+3=0

) x>-3x+2=0 d) 5x2—20x+2=0

4.  Write Sridharacharya formula.
5. Check whether the followingequations are quadratic equations?
a) X*—2x=(=2)(3-x)
b) x-2)(x+1)=(x-1)(x+23)
) (x+17%=2(x-3)
d) (x-3)2x+1)=x(x+D5)
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We learned -

1)

2)

3)

4)

The equation in which the maximum degree of the variable is two
is called a quadratic equation.

The general form of a quadratic equation in variable x is
ax’+bx+c=0

where a, b and c are real numbers and a # 0.

Shridharacharya's formula for solving quadratic equations:

__ —b++b%-4ac
il 2a

Solving the quadratic equation ax’ + bx + ¢ = 0, two (root)

solutions are obtained, which are respectively if the roots of the

equation are o and .

—b + Vb2 — 4ac
a =
2a
—b —Vb? — 4ac
L= 2a
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Chapter 6
Coordinate Geometry

Dear Students! Coordinate geometry an algebraic method through
which the geometry of shapes is studied. Coordinate geometry helps
us understand shapes using algebra, that’s why coordinate geometry is
widely used in various fields like physics, engineering, maritime
transportation, seismology etc.

Let us consider the following situation as an example.
Activity:
On a table (flat area) designed in the form of square shape, a lamp

is placed on it inside the square.

5
4
In:j —_-\.I
3 :I_ i L |
oo
2
1

MAHARSHI SANDIPANI RASHTRIVA VEDA VIDYA PRATISHTHAN, IIRIN (M.P)

1'l-|i'ni\I::| ol Edbmention, (emvernmesd of ledia)



Students! If you decide to find the exact position of the lamp kept
on the table, it is determined with the help of the following two
informations.

1)  The column in which the lamp is kept.

2) The row in which that lamp is kept.

If you look at the position of the lamp which is in the fourth

column and third row, It is shown in the shaded square (brackets).

In this the position of the lamp can be expressed as (4, 3), where

the first number represents the column and the second number

represents the row.

Is this situation (3, 4)?

Aradhaya: This is not the situation because (4,3) represents 4 columns
and 3 rows. Whereas in (3, 4) it is different, here there is 4
row of 3 column which is opposite.

Guru ji - Correct ! very Good Aradhaya

If the lamp was placed in the fifth column and second row, then

(5,2) is written for it. How will you write the position of the lamp,

which is kept in the 3rd column and 5th row of the table? In relation to

this activity of table and lamp, we need to know the number of

columns and rows. This simple idea has far-reaching consequences,
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which is called ‘Coordinate Geometry’, an important branch of
mathematics.
In this chapter, Let us discuss the concepts of coordinate geometry in

detail.

Cartesian coordinates:

You have read about number lines in your earlier classes. From a
fixed points (0) the positive numbers are written to its right and
negative numbers on its left such that the distance between any two

successive numbers is the same. The fixed point is called origin.
=iy S | 1 I [ 4 N . e
ol = S I | 1 L2 I L 1 L L A

-5 -1 3 -2 -1 1] 1 2 3 4 5

Descartes observed the relative position of two numbers when
they are perpendicular to each other.The idea of determining the

location of points in the plane is presented below.

I
| 1
X 5 4 3 2 1 0 1 2 3 4 & X
Two number lines named as xx’and’yy’. xx’.

Place the number line xx” horizontally line

and the yy'number line vertically such that
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their origins intersect each other.

The difference between the two number lines,
T is that xx” isthe horizontal line and yy’ is the
vertical line. is the horizontal line xx” is called
x -axis and vertical yy’ is called y -axis, where
both the lines meet or intersect each other at

i - the Origin, which is denoted by (O/ 0)

A pair of coordinate axes enables us to determine the position of a

point on a plane.
HE

X P(XY)

wé P gy

w
¥

Remember :-the distance of any point in the plane from the y axis is
called the x coordinate or abscissa and the distance of any point
from the x axis is called the y coordinate or ordinate of that point.

If (3, 4) is the coordinate
t o4

(x) abscissa (y) ordinate
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The coordinate of x is also known as the "abscissa" and the coordinate
of y is known as the "ordinate."

Symbols of quadrant and coordinates:

¥
F N
[ -4 |
{_ +} | 4 .[+ +]|
-2
“‘ T T T T T T T ’1
SRR (- g ¥
L.y
- -2
111 |- -3 v
-, — (+.-)
w

1. The y coordinates above the x axis are positive and the y
coordinates below the x axis are negative.
Similarly,

2. x coordinates of the points on the right of the y axis are positive

and the x coordinates to the left of the y axis are negative.
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Some examples of coordinates:

In the given graph —
-
A
B
T
G
< |Blo.5)
i oy
. Jpisa)
5
, -
I‘{ulul 1 - ;ﬂll:ﬂ; L = - . ‘h‘x
v
¥
1)  Point 0 is the origin of the plane; the coordinate number of the

2)

3)

4)

origin of any plane is (0, 0); this means that the distance of the
origin from the x axis = 0 and the distance of this origin from the y
axis is = 0.

Given point A is on the x axis, the coordinate of point A = (3,0), it
means that the distance of point A from the origin on the x-axis is
3 and on the y - axis is 0.

Point B lies on y axis. Hence, the coordinates of point B are = (0,5),
which means that the distance of point B from the origin is on the
x axis = 0 and on the y axis = 5.

If the coordinate number of point C = (2, 4), it means that the
distance of point C from the origin on the x axis = 2 and on the y

axis is 4.
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5) The coordinates of point D are (5, 4), which means that the distance
of point D from the origin on the x axis = 5 and the distance on the
y axis = 4.

Positive and negative coordinates:

Example : Let us understand from the following graph.

Y
A
B(-3,2) , A2
X' < ' | J 1 ’ X
-4 e 2 41 1 >
N Y2 O Y Dby
|- -2
- -3
i | . 1HE
(0,0)
v
YI

In the above graph the coordinates of A, B, C and D are located.

1) Coordinate point A = (1, 2) means that its position is at a distance
of 1 unit to the right of the y axis and is fixed at a distance of 2
units above.

2) Coordinate point B = (3, 2) means that point B is at a distance of 3

units to the left of the y axis and above x. Is at a distance of 2 units.
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3) Coordinate point C = (2, 1), which means that point C is at a
distance of 2 units to the left of the y axis and at a distance of 1
unit below the x axis.

4) Coordinate point D = (2, 1) means that to the right of the y axis at a
distance of 2 units, it is situated at a distance of 1 unit below the x

axis.

Remember:
We can find the quadrant in which the given point lies, just by
looking at the signs of its coordinates.

Example: Coordinate point P (x, y)
+4

abscissa ordinate

A coordinate point is made up of abscissa and ordinate.

1) In the first quadrant, both the abscissa and ordinate are positive,
hence the coordinates are (+, +).

2) In the second quadrant, the abscissa is negative and
the ordinate is positive, hence the coordinates are ( -, +)

3) In the third coordinate number, both the abscissa and ordinate are
negative, hence the coordinate number (-, -)

4) In the fourth quadrant, the abscissa is positive and the ordinate is

negative hence the coordinate number(+, -).
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Example : In the rectangular coordinate system plot the points (2,

4),(=2, 3), (—4,-3) and (5, —2).

- Y
Solution: 4
L5
- ...., 12_‘4'
(23t 3 i
L1
x' 4 = e 7 (s .5..
£ -1 i

:_ql.3:|._. - -3

— =

=1

v

Yl

On the preceding figure, rectangular coordinates xox' and yoy' were
drawn. Let us plot the coordinate points (2, 4), (-2, 3), (-4, -3) and (5, -
2).

Do and learn:
Plot the coordinates (2, 5) (2, 3) and (-1, 3) on the graph paper.
Vedic students! The latitude and longitude lines on our planet also
look like graph paper, but we determine the position of a point in the
same way. Which we use to locate a specific point on Earth. Do you
know where India is in terms of latitude and longitude on the globe?

India's latitude position Mid-northern and continental Extension: 8°4’
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to 37°6' Longitude 68°7'-97°25" east Located in the center of longitude

East.

latitude

Longitude

location.

Wow! It's truly amazing. This is a complete \ ﬁ
i

graph sheet in which we discovered India's . Ch

Do and learn —

Find the latitude and longitude of your state and write them.

Name of the state
Latitude position

Longitude position
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Exercise 6.1
1. Select the correct option for the following multiple-choice
questions.
(@) In which quadrant is the coordinate point (- 8, 6) located?
(I) First (IT) Second (1) third (IV) fourth

(b) What is the point of intersection of two axes called?

() Coordinate (I) Origin
(IIT) Coordinate axis (IV) None of these
(c) The coordinates of the origin are .............. |

D (@,1) (I) (0, 1) (I o,0)  IQv) (1,0)

(d) The ordinate of the coordinate point (6, 10) is .............
D 6 (IT) 10 (IIT) - 4 (IV) 16

(e) What form are the coordinates of a point on the y- axis?
(D (©,0) (D d,1 (III) (x, 0) (IV) (0, y)

(f) What is the distance of a point from the y- axis called?
(I) x-Coordinate (abscissa) (II) y - coordinates (abscissa)
(III) y- axis (IV) Ordinate

(g) In which of the following quadrants will the abscissa of a
coordinate point be positive?
(I)  First quadrant (I) Fourth quadrant

(IIT) First and fourth quadrant (IV) Only second quadrant
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(h) What is the y- coordinate of a point on the x- axis ?

I 1 (I o (1) -1 (IV) None of these

2. Write the quadrant in which the following point lie.
A) (2, 4) B) (=3, 4) O (=2-2) D) (3,—4)
3. Plot the points (2,4), (3, 7), (—4, —2) and (4, —2) in the rectangular
coordinate system.
4. In the first quadrant, plot the points (1, 2), (1, 3), (1, 4) and (- 2, - 4).
5. In the second quadrant, plot the points (-1, 2), (-1, 3), and (-1, 4).
6. Plot the points on a graph paper (3, 4), (1, 2) and (-1, 2).

Distance between two points:

F

Hence, from the right angled triangle POR, from Boudhayan's formula-

Two points: P(x;y;) and Q(x2,y2)

Distance between two points = /(x; — x1)2 + (5 — ¥1)2
Or

The difference between the
coordinates of the y axis

The difference between the
coordinates of the x axis

) +( )

The formula for calculating distance between two points is:

Distance = \/ (
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Example : Find the distance between the points (2, 3) and (5, 6).

Solution : Let the points (2, 3) and (5, 6) be PQ respectively. Hence the

distance between them P (2,3)and Q (5, 6)

PQ =

V2 —x1)% + (y2 — y1)?
JG—2)2+ (6 -3)?
JB3)? +(3)?

VI +9

Vis

3V2

X1 V1 X2 V2

Example : Find the distance between the points (-2, 3) and (—4, 5).

Solution: Consider point P (=2, 3) and Q (—4, 5)hence the distance

between them is -

PQ =

V2 — %)% + (72 — y1)?
J(—4 —(-2))" + (5 -3)?
V=27 + (22

Vi + 4

V8

2V/2
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Exercise 6.2

1. Select the correct option for the following multiple-choice
questions.

(@) What is the distance of a point from the x- axis called?
(I) Abscissa (IT) Axis (III) Graph ~ (IV) Ordinate

(b) What will be the distance of point (3,5) from y- axis?
D 5 (I1) 2 (IIT) 3 (IV) 4

(c) The distance between the points (8, 3) and (4,0) will be-
() 5 unit (IT) 2 unit (IIT) 3unit  (IV) 4 unit

(d) The point, which is located at a distance of 4 units on the y-axis in
the negative direction of the y-axis, will be
O (©,4) (I ©,-4) (dDH(-40) AV)H40)

(e) The point, which is located at a distance of 3 units on the x-axis in
the y-positive direction of the axis,will be:
I (0, 3) I (,-3) dI)(-3,00 IV)(Q3,0)

(f) The point that is situated at a distance of 6 units on the x-axis in
the negative direction of the x-axis will be:
@O (0, 6) (I (0,-6) D) (-6,0) (AV)(6,0)

(g) The point which is situated at a distance of 6 units on the x- axis in
the positive direction of the x -axis will be -

(I (0,6) (I) (0, - 6) (IIT) (- 6, 0) (IV) (6, 0)
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2. Find the distance between the following two points.
a) A(Q3,4),B((5,6)
b) P(@3,4),Q(6,7)
o P(@1,2),Q(,4)
d P(-3,4),Q(5,7)
e) P(5/2),Q(-3,4)
We learned -
a) The plane is called the Cartesian or coordinate plane, and the
coordinates of the lines are called the axes.
b) A rectangular coordinate system is divided into four quadrants.
Quadrant coordinate symbol :
In the first quadrant as (+, +),
In the second quadrant as (—, +),
In the third quadrant as (—,—)
and in the fourth quadrant they are in the form (+,—).
The signs show the signs of coordinates
¢) Inthe coordinates of a point, the distance between the point and the y-
axis is its x coordinates (abscissa) and the distance between the x-axis and

the point is its y coordinates (ordinate).

P (x,y)
+ 4

abscissa ordinate
d) Distance between two points:

If the points are P(x 1, y 1)and Q(x ,, y »then,distance :
PQ =\/(x2 —x1)% + (y2 — y1)?
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Chapter 7
Vedic Mathematics

Preface -

Dear Vedic students! Vedic mathematics is an ancient Indian
mathematical system. Its main source is the Vedic scriptures. Vedic
mathematics provides quick solutions to various mathematical
problems, such as addition, subtraction, multiplication, and division.
This problem can be solved in a few simple steps. Vedic mathematics is
not limited to basic mathematics but is also used in difficult concepts
such as algebra, geometry, and calculus. Vedic mathematics provides a
holistic approach to mathematical problem solving and promotes
verbal computation, thereby developing the concentration and
memory of students.

Importance of Vedic mathematics:

By using the formulas of Vedic mathematics, mathematical
calculations become very easy. By continuously practicing these
formulas, calculations can be done verbally. Oral calculation develops
children's concentration, increases memory power and also helps
students think logically. The simplicity and interesting nature of Vedic

mathematics increase student’s engrossment in mathematics, which
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becomes the basis for the development of their confidence and
reasoning skills.

Practice of basic mathematical operations:

1) Addition operation:

In our earlier classes, we practiced finding the sum of numbers
using the Fkadhikena Purvan method. Let us find the sum of the
measurements (currency, distance, weight, capacity) by using the
Ekadhikena Purvan formula.

Example : Find the sum of 112. kg and 65 grams, 360kg and 78 grams
and 289kg and 872 grams.

Hint:

Solution: Kg. Gram 1) 65 grams is written as 065 and 85grams

112 . 065 is written as 085 grams.
30" . RO 7H 2) Addition starts from the top of the unit
+ 289 . 872
column.
762 % (A5 3) 5 + 8 = 13, hence the sign of Ekaadhik on

the first digit of 8, 7, remains 13 - 10 = 3.
4) Write the remainder 3 below in the space

above the addition. (7= 8)
Continue the process in the same

manner.
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Remember: after writing the number in columns, add them using the
formula like the addition of whole numbers.

Example : Find the following sum. 13km and78 m, 72 km and 28 m and

39 km. 12 m.

Solution: km. Meter

13 . 78

72 . 28

+ 39 . 12

125 ¢ 18
Subtraction (Difference):

Earlier classes we had practiced with two Vedic formulas of
subtraction.

1) Method based on EkaadhikenPurvena+ ParamamitraAnk

2)  Method based on Ekaanunen Purvena + Paramamitra Ank
Subtraction using the above formulas do you remember that process?
Any two numbers are called paramamitra numbers if their sum is 10.
In subtraction - 5 — Separable

—2 — separator

3 — remnant
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Example: subtract (difference) using Vedic method:

872 — 189
Solution:

87 2

-189

683

Hint;

1) 9 does not decrease from 2.
Therefore, the paramamitranumber 9
is1 whichis added to 2. The sum 3 is
written below in place of the answer.
Mark Ekadhiken sign on the previous
digit of the subtra hand,

2) 9 (8=9) is not subtracted from 7, hence
on adding Paramamitra of 9 isl,
adding to 7, we get 8 whichis written
in the answer and put a Ekaadhiken
sign on the digit 1 before 8.

3) Subtract 2(1 = 2) from 8.

Example : Subtract by Vedic method.

37km. 128m 25 cm — 18 km. 271 m 46 cm

Solution:

Km. metercm.

37 128 25
— 18 271 46
18 856 79
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Multiplication operation:

We studied the multiplication operation in earlier classes. Let us
repeat the previous experience and learn to perform the multiplication
operation using the following formulas: By practicing the formulas of
Vedic mathematics well, you can do the multiplication quickly.
Example : Multiply. 588 x512

Select the formula that gives the
Solution: 588

easiest product for multiplying
X 512

the given numbers.

3. “Antyorshatkepi’Method:

1) This formula is used in multiplication when the sum of the units
and tens digits of the multiplier and multiplicand is 100 and the
remaining digits are the same.

2) By multiplying the units and tens digits of the multiplier and
multiplicand, the product is converted into four digits and written
on the right side of the answer.

3) Multiply the left side by its ekadhicane and write it on the left side
of the answer.

Remember : on the right sideif a four-digit number is not formed then

we put zero in front of the number.
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Multiply - 588 x512

100

588 Hint -
x 512 1) The sum of digits of one's tens is
5% 6 /88 %12 88 + 12 = 100. Further digits are same.
30/ 1056 Then,
= 301056 2) Left side = 5 x (multiple of 5)

=5x6=30

3) Right side = 88 x 12 = 1056 (four digits)
left side / right side

(So 5x6 /88 x 12 =2301056.)

1. Multiplication by ‘Anurupayen’ formula :
Multiply -  588x512
588 +88

Hint -
base = 100
Sub - base = 100 x 5 =500

X 512 +12

(588 + 12) / 88 x12
Base number =5

600%x 5/1056
deviation +88 and +12
3000/1056
/ Two digits are kept on the right
10
" side. When the base is 100.
= 301056
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Note: Ekkunnen Purven This formula is ineffective because both

numbers do not have the number 9.

2. Multiplication by “Urdhvatiryagbhayam’ formula

588 Hint —

X512 Dot stick for multiplying three digits by three

ags | X K X

\Y 1A% III I I

5 5 8 8

x>< >1<><8r

5x5 / 5x1+5x8 / 5x8+5x2+1x8 / 8x2+8%1 / 82
25/ 5+40 / 40+10+8 / 16+8 /16

25/45/ 58/ 24/ 16
g s
+6  +2 <l
= 301056
New option:

Example: find the product of 742 X758 .
In this we use the formula Ekadhikena Purvena in the beginning

and the formula Urdhvatiryagbhayam later.
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Hint-
7 4 2
Urdhvatiryagbhyam -
X 7 5 8
42 4 4 2 2
7x8 / 42 x 58 ot
xX58 5 58 8
56 / 2436 —
2436 or I I
= 562436

Division operation:
We have learnt three methods of division in our previouse
classes.
1) Nikhilam Sutra (when the divisor is less than the base
number)
2) Paravartya Yojana formula (when the divisor is greater than
the base number)
3) Urdhvatiryagbhayam formula (general method of this
division)
In ‘Urdhvatiryagbhayam formula while dividing the order of writing
the numbers is:
Any question involving huge numbers of division operations can
be solved with minimum calculations, comprehensively using the
Urdhvatiryagbhayam formula. For convenience, it is split into two

parts. Main number and dhavjank number.
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(i) Dhavjank number: The unit digit of the divisor or several digits
containing units that are written in place of the are called
dhavjanks.

(i) Main number: the remaining digits of the divisor, which are
written at the base place. The one who completes the operation is
called the main number.

Method:

(1) The parts divide the place of operation into three sections.

(2) The main number is written at the base place in the first section,
and the dhavjank number is written at the exponent place.

(3) The number of digits in the dhavjank number corresponds to
the number of digits on the third side of the unit side of the
dividend. should be kept in the section, and the rest in the middle
section.

Dhavjank Method:

The Dhwajaank method is a method of dividing using the
Urdhvatiryagbhayam formula. The selection of the main number and
dhavjank number from the divisor is critical in this method. Dhavjank
and main numbers can have any number of digits. Divide the modified

dividend by the Dhavjank number when using this method.
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Remember: The number of digits in the divisor divides the number of

digits in the dividend, which should be written in the third
section, and the remaining digits in the dividend should be

written in the middle section.

Now, let us learn from the following examples.

Example: Find the quotient. (dhavjank method) 98765 + 87

Solution:

7|94 8 AL 6 5

Hint -

1)

2)
3)
4)
5)
6)
7)
8)

denominator= 87 or 8’

8 = main number,7 = dhavjank number

One digit of dividend in third section = 5

9 +8 Quotient First digit = 1, Remainder =1
New dividend= 18, modified part

11 +8 Quotient, second digit = 1, remainder = 3
New dividend= 37 modified dividend

30 + 8 quotient third digit = 3, remainder = 6
New dividend= 66 modified dividend

45 + 8 Quotient Fourth digit = 5 Remainder =5
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9) New dividend= 55
modified dividend or final remainder
Quotient = 1135, remainder = 20
Example : Find the quotient of 529 + 23.

Solution:

Quotient = 23, remainder = 0
Example : Find the quotient of 601325 =+ 76.
Solution:

6(60 1 3 2| 5

7 9 1 2| 13

Quotient = 7912, remainder = 13
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Exercise 7.1
1. Find the products of the following using Antyayoshatkepi

formula.

a) 590X510 = oo,

b) 596x%x504 = .

c) 888X815 5= . Dtrmmma....

d) 999 XP0 1L EEE .--....opmssswsssonsanse v

e) 755X745 =

f) 564536 B

g) H18OXI120] = Ao N 3

h) 132 X1 068l | \=/ -ocoeeeee N ALY
2. Find the sum. by (Ekaadhiken by formula)

a) 34567 b) 3456
13567 1342
82134 8134

+ 34212 + 3412

3. Subtract(difference) using the Vedic method.

a) b) kg. Gram
98373 137 . 065
— 31987 — 112 . 385
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4.  Multiply:
By Akadhikena Purvena formula
a) 64 b) 108 c) 73
X 64 x 102 X 77

By Ekkunnen Purvena formula
d) 23x99 e) 136 x9999
By Urdhvatiyagbhayam formula
f) 362x123 g) 341 x214
5. Divide:
By Nikhilam formula:
a) 11034 + 889 b) 1994 =98

By Paravartya yojayeta formula:

c) 13385 +121 d) 1358 +113

By dhavjank method:

e) 37941 +79 f) 4096 + 64
Cube:

Important methods of finding the cube of a number in Vedic
mathematics -

1) Nikhil formula

2) Akadhikena Purvena formula

3) Anuroopyen formula
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Base Method:

In this method, the multiplication operation is divided into three
parts. The deviation is written twice on the left side. The square of the
deviation is written in the middle section, multiplied by three, and the
cube of the deviation is written in the third section.

For example : if the base is 10, then one digit each or if the base is 100,
then two digits are kept in all three sections.
Cube = Number + (Deviation x 2)/ 3x(deviation)’/ (deviation)’
{Where, deviation = number - Base }
6. (When base is 10)
Example : Find the cube of the number 15.
Solution : 15°
base =10
15-10=+5 (deviation)
Number = 15, Deviation =5
Then,
Cube = Number + (Deviationx2)/ 3x(deviation)?/ (deviation)?

=15+ (5x2)/ 3x(5)*/ (5)°

=15+10 /3 x25 / 5 x5 x5

=25/75/125
or =25 G 5 43_5

= 3375
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7. (When base is 100)
Example : Find the cube of the number 104.
Solution :( 104)’

deviation = number - base

=104-100=4

Then,
Cube = Number + (Deviationx2)/ 3x(deviation)*/ (deviation)
cube =104 +4 x2 / 3 x(4)*/ 4°

=104 +8 /3 x16 / 4 X4 x4

=112/48/64 (Note: Two digits will be kept here because the base is100.)

Cubeof 4 =4°=4x4 x 4 =64
4=324x4x4 =364

cube root of 64

Here cube of 4 is 64 and cube root of 64 is 4.

= 1124864

cube root:

Remember: The opposite operation to the operation of a cube is a cube
root.

For Example: the cube of 4 is 64,then the cube root of 64 is 4.

mathematical symbol of cube root = A7 Or ( )% are called

mathematical symbols of Cube roots.
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1
Such as: (64): = 64= 64 cube roots = 4

Identification of perfact cubes:

1) The beejank of perfact cube numbersis 1, 8,9, or 0.

Such as: The beejaak of 625is 6 + 2 + 5 =13 =1 + 3 = 4, hence, 625
is a perfect cube. the number is. The number with the above-
mentioned beejank is a perfect cube.

2)  If the unit digit number of an integer is 1, 4, 5, 6, 9, or 0, then the
unit digit of its cube root is also the same.

3) If the unit digit number of a perfect cube number is 2, 8, 3, or 7
then the unit digit of its cube root is the permmitra ank of this
given number.

4) The last digit of the cube root can be found in the last group of
numbers.

Example : Is the number 1729 a perfect cube?

Solution: Digit sum of 17291 +7 +2+9=1
Hence, it can be a perfect cube number.

Example : Is the number 9528127 a perfect cube?

Solution: beejank 9528127
9+5+2+8+1+2+7=7

Hence, it is not a perfect cube number.

We know that the beejank of perfect cube numbersis 1,8, 0 and 9.
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Before finding the cube root, look at the following table carefully, it
will help you in determining the cube root.
Table - 1
If the last digit of The unit digit of
the cube is — the cube root

will be.

—_

O o0 NN & G b+ W N = O
o N W o O &~ N

Above Table — 1 Can be understoodobserving.
1. 1,4, 5, 6, 9 and zero (0) repeat themselves at the end of the cube.
2. The unit digit of cube root of 2, 3, 7 and 8 is the parammitra ank of

the given number.
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Table 2
leftmost pair of nearest cube root
cube roots
1-7 1
8-26
27 -63
64 -124
125-215
216 — 342
343 - 511
512 - 728
729 - 999 9

x® I o G o~ DN

Through the above table 1-2, the left and right digits of the cube
root of any 7 digit number can be easily obtained.

Vedic method of finding cube root (Upasutra Vilokanam):

The literal translation of vilokanamsutra is inspection, to examine.
This formula is used when the cube root of a number must be less than
7 digits. Then, using this formula, you can easily determine the units
and tens of digits of its complete cube root.

Rule : The Vedic Vilokanam sutra is used to find the cube root of a

number. For that, create two groups of three digits each from the right.
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Let us find the units and ten digits of the cube root using the above
tables 1 and 2. Let us illustrate with an example.
Example: Find the cube root of 97336.

Solution : 1) Make a group of three digits each from the right.
97 336
2) The last digit of the cube is 6, the unit digit of the cube

root will be 6. (See Table 1 for reference)

3) The tenth digit of cube root is 4,because -

43%<97 <53
V97336 = 46

Hence, cube root of 97336 is 46.
Example : Find the cube root of 941192.

Solution: 1) Make a group of three digits each from the right.
941 192

2) Since there are two groups the cube root will have two
digits.

3) Since the units digit is 2. Therefore the unit digit of the
cube root will be 8.

4)  For tens digit, see Table-2
9°<941<10°

Ten's digit =9
V941132= 98
Hence,cube root of 941132 is 98.
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Exercise 7.2
1. Use beejank to determine whether the following numbers are
perfect cube numbers or not.
a) 68921 b) 1279 c) 256
d) 216 e) 625 f) 1725

2. Find the perfect cube root by Vedic formula (vilokanam).

a) 68921 b) 1279 o) 256
d) 216 e) 625 f) 1725
We learned -

1) Basic operations (+,—, X, +) of mathematical calculations used in
practical life.Learned to solve using the formulas of Vedic
mathematics.

2) Discuss about cube and cube root -

Cube of 5
Cube of 5=5%=5 x5 x5 =125
5=15x5 x5 =125

cube root of 125

In this, cube of 5 is 125 and cube root of 125 is 5.

3) The beejank of a perfect cube numberis 1, 8, 9 or 0.
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Chapter - 8
Arithmetic series

Dear Students! In what situations do you use digits and numbers

in your daily life? We must use numbers, whether on the playground

1004 05| 97 o6 |198] 04 [68]92 31 OT in our studies. Consider the game of snake
Al S
810a2 | B3] 84| 85486 | BT 90 J .
— and ladder, in which we must rely on
7 A 78| 74 72|71
62|86 67 6 70 d
numbers or check the time on a clock. Or,
604 59| 58 | 55 53| 52 | 51
-3 445 % jar]4e 4950 when looking at a calendar, one must rely on
40" 6|35 34 | 23| 32) )1
2 227 2555= 50 numbers to figure out the date. Aside from
20718 5 (15 ["14 e
1] 24 3 5 | 6 s |9 mo that, numbers are used on coins, notes, and

rupees to represent the amount of money. We can see from the
preceding discussion how important digits and numbers are in our
lives, but sometimes these numbers are in the same order and
sometimes they are not. In this chapter, we will study numbers that are
in sequence (arithmetic progression) with definite order.

Look carefully at the numbers in the following group and fill in

the blanks.

1) 1,2,3.0,5,6, ey 8 e
2) 5,10, 15,20,......
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What will be the next digit in the set of numbers? Yes, the next issue

will be 25.
Thus

Utasav: In this the next

3) 10,20, 30, 40, 50,...... .

number will be 60.
What will be the number next to it?

4) 3,6,9,12,....,18

5) 4,8,12,16,....., 24,28,

You must have understood by looking at the above number
sequences that all the example number sequences here are written in a
certain order.

Example:5,10,15, 20 , 25
In the above sequence, the difference between any two successive

numbers is 5.

Look carefully at the numbers in the following group and fill in

the blanks.

Firstterm = 5

Second term = first term+ difference =5+ 5 =10

Third term = Second term + difference =10+ 5=15
fourth term = third term+ difference = 15 + 5= 20
fifthterm = fourth term+ difference =20 + 5 =25

Hence, to get 25, we have to add 5 to 20 which is the fourth term.
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Thus, there is a same difference between any two successive numbers
in other examples also.

3) In(10,20,30,40,50,60)common a difference of 10.

4) In(3,6,9,12,15,18) commone a difference of 3.

5 @&,8,12,16,20,24,28) comman a difference of 4.

Hence it is clear that those numbers which are written in an order form
a sequence.
Sequence:

The function of numbers that follow a certain order is called a
sequence. Every number in that series is called a term. The position of
any term in the sequence is depicted by the latter n, where n is a
natural number.

Then the term is called the general term. In other words, the
arrangement of numbers in a certain order is called a sequence.

Example :2, 4, 6, 8, 10
-10,9,-8,-7,-6
terms of a sequence are represented by a; a, as,.....,an.
Common difference:

The number that has to be added or subtracted from the given

number to obtain its successor or predecessor is called the common

difference.
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In other words, the difference between any term and its preceding
or succeeding term is called the common difference. The common
difference is represented by ‘d'.

If the sequence is a;, a, as,.., an, the common difference is the
difference between any two successive terms.
d =a,—a;or a; — a,or a5 — as

In any sequence (such as 2, 4, 6, 8, or 10), to get the next term, add
the common difference to the term; thus, we see that to write the
numbers of a sequence, every term can be represented as. Let us
understand with an example.

Example : If the general term of a sequence is given a,= n + 2, write the
first five terms.
Solution : n™term of the sequencea,=n + 2

Wheren = natural number then

By substitutingn = 1, 2, 3, 4 and 5 respectively

By keeping n=1,a:=1+2=3

when n=2a,=2+2=4
when n=3a3=3+2=5
when n=4,a,=4+2=6
when n=5as=5+2=7

The first five terms of the sequence obtained are: 3,4, 5, 6, 7.
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We can observe that, to obtained any term of the sequece we
substitute the corresponding value of n in the expression for the

general term a,,.

Do and learn:
Given that the general term of a sequence is a, = 22 -n, find the

tirst three terms of the sequence.
where n = naturalnumber

Example: For the given expression of a,, find the 12" term.
1)a,=2n-1 2)a,=3n—2
Solution :1)If n™terma ,=2n-1
To find the 12th term of the sequence, substituten = 12 in general form-
ap =2%x12-1
=24-1 =23
the 12th term of the given general form a ,=2n-1 is 23.
Solution: 2) If nth term a ,,= 3n—2
To find the 12th term of the sequence, substituten = 12 in general form-
an, =3x12-2
=36-2
=34

The 12th term of the given general form a , = 3n -2 is 34.
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Exercise 8.1
1. Fillin the following blank.

1) 1,35, ...... , 7,11

2) 7,...... ,21,28,35

3) -10,-9,....-7,-6

4) AB,....,DEF

5) 14,15,16,.....,18,19

6) 11,413, 18£%.. 49

7) 100,95, ....., 85,80
2. What do you understand by sequence?

Series:

Expressing the terms of a sequence with an addition or a
subtraction sign is called the series.
Example: 1 +2+3+4+5+6 +.........

2-5-11-14-...............
Airthmetic series:

An arithmetic series is a list of numbers in which each term
(except the first term) is obtained by adding or subtracting a certain
number from the previous term. The common difference in arithmetic
progression is denoted by 'd, and the first term is represented by ‘a’. In

other words, a series in which there is the same difference between any
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two successive terms is called an arithmetic series. It is abbreviated as
‘A.P. (arithmetic progression).
Example: 2, 4, 6, 8, 10

Every element of arithmetic progression is called a 'Term. The
second term in this series is obtained by adding 2 to the first term, the
third term by adding 2 to the second term, and the fourth term is
obtained by adding 2 to the third term. Hence the given series is an
arithmetic progression.

Any progression is an arithmetic progression. If:

a,41 = a, +d, where d= common difference and all neN

(NaturalNumber)

Example :2,5,8, 11,14, .........
This is an arithmetic progression because:
5=2+3
8§=5+3
11=8+3
14=11+3
The difference between any two successive terms is three, which
means, the common difference d = 3.For the given progression, 2, 5, 8,

11,14,................. The first term is 2 and the common difference is 3.
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first term = 2

Second term =5 =2 + 3 =a+d
thirdterm=8=5+3 = (a+d)+ d =a+2d
fourthterm =11 =8 +3 =(a+ 2d) + d =a+3d

It can also be written in the following way.
A,a+d,a+2d,a+3d,.........
first terma;= a
Second terma,= a+d=a+1xd
third termaz= a+2d=a+2 x d

fourth terma,= a+3d=a+3 xd

Where a,, = nth term

| | n = no. of terms
n“Terma,=a+(n-1)d d = difference

Or generalterma,=a+ (n-1)d I

Example: Is the progression 26, 21, 16, 11, 6, 1...... an arithmetic
progression?

Solution: first post term a;=26,a,=21,a;=16,a,=11,a; =6

az—a1=21—26= -5
dz — dr= 16-21= =5
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Qg—as=1-6= -5
Observe that the difference between any two successive terms is (-
5), Hence, the common difference is (- 5). We know that when a series
has the same common difference then it is called an arithmetic series.
Hence, the given series is an arithmetic progression.
Example: In arithmetic progression 4, 8, 12, 16, 20, find the 10th term of
the series.
Solution : Series 4, 8,12, 16, 20
a=4
d=a,-a;,=8-4=4
We know that the nth term of the arithmetic progression is
a, =a+(m-1)d
By substituting n = 10
ap =4+(10-1)4
=4+ (9) x4
=4+ 36 =40
Hence, 10th term of arithmetic progression is 40.
Example : Find the first four terms of the given arithmetic progression
whose first term is a and common difference is d.when

a =10, d=3
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Solution : We know that a,=a+ (n-1)d
i B el S where an = nth term

second terma,=10+(2-1)3 n = number of posts

=10+1>3 d = common difference
=10+3
=13

third terma =10+ (3-1) 3
o0 +2°%3
=10+6
=16

fourth terma 4, =10+ (4-1)3
=10+ 3 x3
=10+9
=19

Hence, the first four terms of the given arithmetic progression are 10,

13,16 and 19.

Arithmetic mean (middle term of arithmetic progression):

If a,b,c are in AP,

(a+c)

b= is called the arithmetic mean of aand c
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Example: Find the middle term of arithmetic progression 5 and 15.

Solution: We know the middle term of the arithmetic progression

a+c
b:T
Then, b="2 = ?: 10

Hence, the middle term is 10.

Exercise 8.2

1. Select the correct option for the following multiple-choice
questions.

(@) In the arithmetic series 6, 3, 0, -3...., what is the common
difference?
D3 () -3 (1) - 2 (V)1

(b) Which of the following is an arithmetic progression?
(D 2,4,8,16, ... ) 1,3,9,27, ...
(I 1,2,34,5 ... (IV) 0,5,25,10, ...

(c) If the general term of the arithmetic progression is 3n + 5 its
common difference will be:
M1 (II) 3 (I1I) 2 (IV)5

(d) The value of the 18th term of the arithmetic progression 1, 4, 7,

(1) 50 (I1) 45 (IIT) 52 (IV) 35
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(e)

(f)

(g)

N S G

If the first term of the arithmetic progression is a and the common
difference is d, the nth term will be —

() a+nd (II) a+(n-1)d

(Ma+n+1)d (IV) Qa+ (n-1)

The 30th term of the arithmetic progression 10, 7, 4, ... is equal to?
(I) -55 (IT) 66 (1) -77 (IV) 81

What will be the 10th term of the arithmetic progression 2, 7, 12,
222

(I) 45 (IT) 52 (IIT) 60 (Iv) 47

Write the first three terms of the arithmetic progression, where the
first term a and common difference d are as follows:

a) a=4,d=2 b) a=10,d=10

¢) a=>5,d=10 d a=20,d=5

The given series 25, 27, 29, 31, 33 is an arithmetic progression; find
the 10th term.

In the arithmetic progression 3, 5,7, 9, 11, Find the 12th term.

Is the progression 1, 5, 10, 2, 3, 1 an arithmetic progression?

Is the progression 8, 16, 24, 32, and 40 an arithmetic progression?
Fill in the boxes for the following arithmetic progressions.

a) 2, [ ]26

b)20, [ ] 60

ol |,3
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8.  Find the 78th term in 3, §, 13, 18,...

9. The 17th term of an arithmetic progression is 7 more than its 10th
term; find its common difference.

We learned -

1)  Sequence: The arrangement of numbers in a certain order is called a
sequence.

Example: 1,2, 3,4, 5, ...

2) Series: If the terms of a sequence are expressed with plus or minus signs,
then the expressions obtained are called series.
Example: 1 +2+3+4+5+6+........

3) Arithmetic Series: A series in which the difference between any two
successiveterms isequal, then such series is called arithmetic series,
which is abbreviated as A. P.

General form of an arithmetic progression:
a,a+d,a+2d,a+3d
where a= first term and d= common difference.
common difference between termsd,a,—a;=az;—aj,=as—as;
nth term of arithmetic progression:
a,=a+(n-1)d
where a = first term, d = common difference, n = the number of the
term
4)  Arithmetic mean (middle term of arithmetic progression):

o 0 o 0 o 0 a+c
If a,b,c are in arithmetic progression, arithmetic mean b = 5
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Chapter -9

Constructions

Dear students! You are familiar with many types of shapes in
geometry (angle, triangle, quadrilateral, square, rectangle, circle, etc.).
In earlier classes, you learned to construct angles with the help of a
protractor. In this chapter, we will learn to construct angles and
triangles with the help of compasses.

You will remember:
Angle: An angle is formed by two rays having a common initial point.

Two rays, OA and OB, make an angle, AOB. (It can be written as

ZBOA)

'
»
> >

0 A 0 B
Triangle — A simple closed shape made of three line segments is called

a triangle. It has three vertices, three sides, and three angles.

In the following figure (AABC): B
sides: AB,BC,CA
0 —

angle: /BAC, 2ABC, 2BCA A

Vertex: A, B,C

side opposite to vertex A isBC. Name the angle opposite to the side CA
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Classification of triangles: Can you classify the triangles on the basis of

their sides and angles?

(1) On the basis of sides: scalene,isosceles and equilateral triangles

(2) On the basis of angles: acute angle,obtuse angle and right angle
triangle

Procedure: Prepare the paper cuttings of the shapes of traingles
mentioned above, compare the cuttings with those of your friends,

and discuss.

Bisection of a given angle with the help of compasses:
<P is given in the picture.
Stepl) Considering point P as the center, draw an arc of any radius
with the help of compasses, which cut the arms of angle P at

Q and R, respectively.
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Step2) Considering Q as the center, draw an arc of the same radius
between the two arms of the angle P.
Step 3) Similarly, considering R as the center, draw an arc of the same

radius to intersect the previously drawn arc at T.

'-H.

R/: % R T
W N

Step 4) Join T,and P. TP is the bisector of angle P.

i T

I
P e

Construction of angles with the help of compasses:

(1) Construct the angles 60° 120%and 180°

(A) Construction of angle 60°
Stepl: Draw a line segment AB of any length. Keeping the pointed
end of the compass at a, draw a semicircle of radius to cut the

line segment AB at P, as shown in the figure.
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A P B
Step 2: Cut an arc of the same radius with P as the center. Name the

point of intersection as Q.

Q

A P B
Step3: Join the points A and Q. Now, ZQAB = 60 %is formed.

(B) Construction of 120°

Step 1: In the previous picture, draw an arc of the same radius,

keeping Q as the center, to intersect the semicircle at R.
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m
A P B

Step 2: Join the pointsAR. Now, ZRAB =120 %s formed.

Q
1200
A P B

(C) Construction of an angle of 180°

By proceeding further in the above picture,
Step 1: Cut an arc of the same radius with R as its center. Name the

point of intersection of the arc and the Sami circle as S.

R
Q
S A P B

Step2: Join points A and S. Now, 2SAB=180 °is formed.

Q
S A P B
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(ii) Construction of angles 30°, 45°, 90°
We know that a half of 60° is 30°. Hence, by drawing the bisector of
£60°, we get £30°. Similarly, 90° is half of 180°. Thus, by drawing an
angle bysector in the construction of 180°, we get 90°.
In the same way, by drawing an angle bisector in the construction
of 90°, we get 45°, as half of 90 are 45.
(A) Construction of an angle of 30 °
Step 1: Draw a line segment (PQ) of any length. Draw a sami circle of
any radius with a center P. Name the point of intersection of line

segment PQ and the semi-circle as A.

P A Q

Step 2: Draw an arc of the same radius, with A as the center, to cut the

semi-circle at B.

D P A Q
Step 3: Join P and B. Now, ZBPA = 60° is formed.

Bisecting the/BPA, we get, 2BPM = 2MPQ = 30°
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> P A Q
(B) Construction of an angle of 90°
By bisecting 180°, we can get 90°.Similarly, in the construction of

120°, bisecting angle BPC, we get an angle of 90°. Angle FPQ =90 *

F
7N
G

D P A Q
(C) Construction of angle of 45°
We can construct 45° by bisecting 90°.In this 2GPB = ZAPB = 45°.
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Exercise 9.1

1. Usingthe  Compass andruler (scale) construct the following
angles.
a)90° b) 45° s) 120° d) 60°

2. Draw any three angles of your choice and measure them using a

protractor.

Construction of triangles:

To construct a triangle, it is not necessary to know the
measurements of six elements (3 sides and 3 angles). If we are given
any one of the measurement groups given below, then we can
construct the required triangle. The group of elements required to
construct a unique triangle is as follows:

Three sides
1. two sides and the angle between them.
2. two angles and the side between them.
3. hypotenuse and another side of a right triangle
Remember:
In the construction of a triangle:
The sum of the measurements of two sides of a triangle is always

greater than the measurement of the third side.
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1. Construction of a triangle when all three sides are given.

Example: Construct a triangle ABC, in which AB =5 cm, BC = 6 cm,
and AC =7 cm.

Solution:

Step 1: First of all, we draw a rough sketch of the given measurements.

[

Step2: Draw a line segment of length BC = 6 cm.

B 6 ¢.m. C

Step 3: The distance between B and A is 5 cm. Hence, draw an arc of

radius 5 cm. Having the center at hand.

—

\

B 6 c.m. C

Step4: AC =7 cm. Hence, having C as the center and 7cm. Radius

draw and arc.
A

7’&'

B Gc.m. C

Step 5: The point of intersection of both arcs is A. Join the points A, B,

and C, which give triangle ABC.
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Do and learn -

Construct triangle ABC, in which AB = 4 cm., BC = 6 cm. And

CA=5cm.

2. Construction of the triangle when its two sides and the angle between
them are given:

When we are given two sides and the angle between them, first of
all, we draw a rough diagram. Let us understand with the following
example:

Example : Construct a triangle APQR, given that PQ =3 cm, QR =5.5
cm. and 2PQR =60 °.

Solution:

Step1: First of all, we draw a rough sketch, which will help us construct

the required triangle.

-

a 55em, R

Step2: Draw a line segment QR = 5.5cm.
L

Q 5.5 c.m.

0 e
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Step3: Draw a ray Q_X) at Q such that ZXQR = 60°. P will be on the
ray.ﬁ

&

0 5.5 c.m. R

Step4: To determine point P, we are given the distance QP. With Q
as the center and a 3cm radius, cut an arc on the ray. To

intersect the ray at P.

a 55c.m. S
Step 5: Join P and R.Thus, APQR is obtained.

sQ 5.5 c.m. RY

Do and learn —

Construct APQR,whenPQ =5 cm., PR = 3 cm. And 2RPQ = 90"
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3. Construction of triangle when two angles and the sideincluding
them are given:
First of all, draw a rough sketch. Now draw the given line

segment. Draw an angle at both endpoints.
Let us consider an example to understand the method of construction
of a triangle when two angles and the side including them are given.
Example : Construct AXYZ if XY= 6.m., 2ZXY = 30 "and £XYZ = 100 °
Solution:

Stepl: First of all, we draw a rough sketch according to the given

measurements. (This gives an idea of how to construct.)
z

&0’ 100°%
X & c.m. ¥

Step 2: Draw a line segment of length XY=6 cm.

X 6 c.m. Y

Step3: At X, draw a ray XP such that angle PXY = 30°. According to the

problem, the point Z should lie on this ray.
P
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Step 4: AtY draw a ray YQ which makes an angle of 100° with XY.

Given According to the condition the point Z should lie on this ray.
z

0 100"
X 6 .. Y

Step 5: The point Z is the point of intersection of the rays XP and YQ.
z

20 100°

Do and learn:

Construct Axyz, When 2x = 60 "2y = 30 *and xy = 5 cm.

. Construction of the triangle when the hypotenuse and one side are
given:

Draw a line segment according to the given side and make a right
angle at one of its endpoints. Use a compass to draw the side and
hypotenuse of a triangle of the given length. Complete the triangle.
Consider the following example:

Example: ConstructA LMN, when ZLMN = right angle, LN =5 cm.
and MN = 3cm.

Solution:
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Stepl: Draw a rough sketch of the triangle, not forgetting to mark

the measurements including the right angle.
L

B

M Jcm. N

Step2: Draw a line segment MN = 3cm.

. &

M dcm. N

step3: Draw MXL MN. To draw this, construct a right angle (90°) at
M.

=

M dcm, :r;‘

Step 4: Draw an arc with center N and radius 5 cm. To cut MX at the L
X

o

/_Jr

I

1] Je.m. N

Step 5: Join L and N. The triangle LMN is obtained.
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Do and learn -
1. Construct a zright angled triangle PQR where £/Q = 90” QR = 8
cm., PR =10 cm.
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Exercise 9.2
1. Write the required measurements to construct a triangle.
2.  Construct AABC when AB =4 cm., BC =3 cm., CA = 5cm.
3. Construct APQR when PR = 6 cm., PQ = 4.5 cm.ZP = 90°,
4. Construct Axyz when xy = 4 cm.,2x = 45 “and 2y =50 *
5. Construct AABC where #B =90°, AC =5 cm., BC = 3 cm.
We learned:
1. In this chapter we studied the construction of angles with the help
of compasses.,
(1) construction of 60" 120°and 180 °
(2) construction of angles of 30 * 45 * 90 (by bisection)
2. I studied the methods of constructing triangles with the help of

scales and compasses. We can construct the required triangle when
the following measurements are given:

1. Three sides

two sides and the angle between them.

two angles and the side between them.

= W N

hypotenuse and another side of a right triangle.
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Chapter - 10

Areas related to Circles

Dear students! In previous classes, we have studied various
definitions and properties related to circles. You will remember that
the circle is the path of a point. It is a simple but specific geometric
shape in which there is no corner or side. Every point on the circle is at
a constant distance from the given point, called its center. In this
chapter, we will revise the concepts of a circle, learn to find the area of
a sector of a circle, and learn to find the length of an arc.

Revision of concepts on circle:
Circumference of circle:

The following verse is found in the book named 'Trishatika'
(Patiganita) written by ‘Shridharacharya's, which mentions the
circumference of a circle.

TRATEE Fve TRt ZERUTET:
(Prafaat &1, Z1. 45)

Meaning, Circumference = V10 X Diameter

circumference

Hence Tt =

Diameter

The distance covered in a single walk along a circle is its

perimeter, which is often called the circumference. The circumference
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of a circle has a constant ratio to its diameter. This constant ratio is

expressed by the Greek letter Tt (read as pi).

circumference

Diameter

Circumference = Tt X Diameter
Circumference = tx 2 X Radius

Or circumference of circle= 2 7tr
The reference about the value of T is found in the book

'Aryabhatiyam’ written by Aryabhatta, which is given below.

TR TSI FTafEa Geen |
IYAGITSRRTEITE= I IROTE: |
(SRR, TR B 10)

Aryabhatta (476-550) A.D., a great Indian mathematician. Gave
62,832

20,000

an approximate value of m. He said that m = which is equal to

3.1416. Also note that a great and talented Indian mathematician
'Srinivasa Ramanujan' (1887-1920) found an identity by which
mathematicians are able to calculate the value of m correct to millions
of decimal places. For practical purposes, this value is usually taken as

2 or 3.14.
7
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Example: Find the radius of the circle whose circumference is 44 cm.
Solution: Given: circumference of circle = 44 cm.

We know,

Circumference of circle=27 1

Or 2T Y =44 cm.

44
2T

.
AW 22
7

_ 44x7
Vobez

r=7cm
Hence Radius of circle = 7 cm.

Area of circle:
An interesting method of finding the area of a circle is given by
Bhaskaracharya ji in his book Lilavati Mathematic, which is given

below.

STAET T TR Ge e THeeEesies |
TEEd THEASTAT T TS TS qgeIaaangd ||
(St T 9.284)
According to the above verse, the area of a circle is found by
multiplying 3927 by the square of its diameter and dividing the
product by 5000.

MAHARSHI SANDIPANI RASHTRIYA VEDA VIDYR PRATISHTHAN, WIIRIN (M.P)

1'1-1i'ni\I:y ol Edbmention, (emvernmesd of ledia)

148



For example:

If the diameter of a circle is 7 cm, the area of the circle will be?
Solution:

Diameter of the circle = 7 cm. Multiplying the square of the

diameter (49) with 3927
3927 x 49 = 192423
Dividing the product by 5000
192423 —
5000

Hence, area of the circle is 38.84cm?.

8 .84

Activity: Draw a circle on some graph paper and count small squares
inside the circle. The approximate area of the circle can be found.

The area of a circle can be expressed using the following formula:

Area of circle
(radius)2

If the area of the circle is A and radius is r

A

_:n
r2

Area of circle (4) = mrr?

Example: Find the circumference and area of a circle whose radius is 7
cm.
Solution: Given: radius of circle(r) = 7 cm.

We know that
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Circumference of circle = 27tr
=2X 22 X7
7
=2x 22
= 44 cm.
Area of circle(4) = 112
_ 22 2
= — X (7)
=£x7x7
7
=99 % 7
= 154 (cm)?
Hence the circumference of a circle = 44 cm. and area of circle=

154 (cm)*
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Exercise 10.1

1. Select the correct option for the following multiple-choice
questions.

(a) The radius of a circle with a circumference of 44 meters will be —
(I) 14 meters (IT) 7 Meter  (III) 5 meter (IV) 4 4 meters

(b) If the ratio of the areas of two circles is 4:1, the ratio of their radii is
I 4:1 (I 2:1 (1) 1: 2 (IV)1:4

(c) If the circumferences of two circles are in the ratio 2:3, then the

ratio of their radii will be:

1) 4:9 (IT) 2: 3 (IT0) 3: 2 (IV) 1: 4
d) m=ll.x. .

(I) Perimeter (IT) Circ;ir::::;ces

() et (IV) None of these

Circumferences

(e) The area of a circle is 64 m cm? What will be its diameter?
() 15ecm (I)16cm (I)20cm  (IV)17cm

2. Find the radius of the circle whose circumference is 66 cm.

3. If the circumference of the circle is 88 cm., find the value of the
radius of the circle.

4. If the radius of the circle is 14 cm., find the circumference and area
of the circle.

5. Find the area of the circle whose radius is 7 cm.
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6. The radius of the circle is 2 cm; then find the circumference and
area of the circle.
7. From a circular sheet of radius 21cm, a circular part of radius 17.5

cm is cut out. Find the perimeter and area of the remaining sheet.
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Area of a sector of a circle:
The angle enclosed by a circle is 360°. The reference to this

is given in the Rigveda, which is given below.
SIS TR AT T+ F I dfid |
AR BT A Hiwaisiiar TRA JeEeE: |

(759 : 1/164/48)
Meaning, there is a circle that is surrounded by twelve (twelve)
rays. Its three divisions (navels) Only a scholar (a mathematician)
understands it. Three hundred sixty (360) movable nails are attached to
it. The above-mentioned verse (Satyavachan) describes a circular
wheel, which is connected to the axis by twelve spokes. It has three
equal divisions. It is attached to the center by three hundred and sixty
(360) moving spokes. Each division of this wheel creates an angle of
one hundred and twenty (120) degrees at the center.
Enclosed by two radii, an arc of a circle is called a sector of the
circle.
The area enclosed by the sector of a circle is called

the area of the sector.

2 (7]
Ar f sector= Tr° X —
ea of sector G

The following formula is used to find the length

of the arc AB of radius —
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0
Arc length=2 T TX =0

Example: If the area of the circle is 180 (cm) 2 and the angle of the
sector is 90°. then find the area of the minor sector made by the arc.
Solution: Given: area of circle= 180 (cm)?

Angle of sector= 90 0

We know,
Area of sector =r? X 2
360
o, 90
=180"X —
360
)
2
= 45 (cm)®

Example: If the circumference of the circle is 90 cm is and the angle
subtended by the arc at the center is 80° find the length of the arc.
Solution: Given: circumference of circle (2 © r) =90 cm

angle subtended by arc = 80 °
Then we know,

The length of Arc = 2ar X

80
- 90 X m
= 20 cm
Example: Find the area of the sector of a circle whose area A and the
angle subtended at the center of the sector are as follows.

Area (1 r?) = 36 (cm)” angle subtended at the center ()= 50"
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Solution: We know

a2y 9
Area of sector =7nr< X 560

50
=36 XW
50

10
=5 (cm)?
Hence, the area of the sector is 5 (cm)*

Example: If the circumference of the circle and the angle subtended by
one of its arcs are 60 cm, and 54°, respectively, find the length of
the arc.

Circumference (2 n r) = 60 cm., angle subtended at center(6) = 54 0

Solution— We know-

0
Arc length of sector = 27T X r——

54
= 60 Xﬁ
54

6

=9 cm
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Exercise 10.2
1. Fill in the blanks by writing the following formulas,
(a) Areaof circle 69550060050 98009605050 ABHIBT0S
(b) Circumference of circle RO O RO L ey
(c) Area of the segment = 05000005 0900000000008 890055308
(d) length of the arc of thesector =......................oiai
2. Find the length of the arc of the sector, if the circumference of the
circle (2 m r), subtended by the sector the angle (8) is as follows.
a) Circumference 2 wr) =120 cm., #=180"°
b) Circumference (2 nr) =240 cm., #=150°
3. Find the area of the sector, if the area of the circle (zr?) and the
angle between their radii ( ) are as follows.
a) Area of circle (z %) = 90 (cm)*, #=120"°
b) area of the circle (m 12) = 36 (cm)?, 8=15"
4. If the area of the circle is 40 (cm)®and the angle between two radii
is 180°, Find the area of the sector formed by the radii of the circle.
5.  If the circumference of the circle is 36 cm. and the angle subtended

by one of its arcs is 60° find the length of the arc of the circle.
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We learned -
1) Circumference of a circle of radius (r) = 2mr
2) Area of circle with radius(r)= nr?
3) A sector of a circle of radius (r) whose internal angle is in
degrees, corresponding to
The length of arc =2 wr x %.
4) The sector of a circle has a radius (r), and the internal angle is

in degrees.

0
Area of sector = ar? x —
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Chapter - 11
Introduction to Trigonometry

Dear students! Trigonometry is an important branch of
mathematics. It combines the concepts of shape and space with other
mathematical concepts such as proportion, deduction, and
mathematical proof. It also provides scope to connect what is seen in
real life with the world of mathematics. You have studied in detail
about right triangles under '‘Baudhayana Theorem' in earlier classes.
Understand the idea of the formation of a right-angled triangle with

the examples available in our surroundings.

P i it

Consider the following:
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A student of Gurukul is looking at the flag on the top of the temple,
so a right-angled triangle can be imagined to be formed, as shown in
the above figure. In the above-mentioned situation, distances or
heights can be found using some mathematical techniques that fall
under a branch of mathematics called trigonometry.

Trigonometry:

Indian mathematician Bhaskaracharya has given the following
definition of trigonometry in 'Simple Trigonometry' in the form of a
sholka.

Preaue AR Bty aege:, Brise Yot Siomel = 9RAH e
IREARS TR JEaasadia | RIS SHicd<al &= —
R = &N TR0Td qed et it sm saagad, |

Scholars  consider the |G £
word trigonometry to be :
derived from the Sanskrit
word 'Tri’, from the word |
angle + gonia from the metal
'm'(meaning) +metron. Almost

on hearing, the word =

trigonometry is exactly the E=SSSSS%

same as the Sanskrit word 'trigonometry'. Trigonometry studies the
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relationships between the sides and angles of a triangle. English word
'Trigonometry' It is made up of three words (Tri + gon + metron),
which means the word trigonometry stands for measurement of the
three sides of a triangle. In ancient times, trigonometric knowledge was
used to calculate the distance of planets and stars from the Earth.
Knowledge of trigonometry is used in making maps and finding the
position of an island with respect to longitude and latitude.

In this chapter, we will study the ratio of the sides of a right-
angled triangle with respect to the acute angle, which are called
trigonometric ratios of the angles.

Right angle Triangle:

A triangle whose one of the angles is 90° is called a right-angled

triangle. In this triangle, one angle is a right angle, and two other

angles are acute angles.

A
In this £B = right angle (90°)
I
B TR (b) | H

Hypotenuse:
In a right triangle, the side opposite the right angle is called the

hypotenuse. This is the largest side of the triangle; it is denoted 'h'.
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Base:

The horizontal side adjacent to an acute-angle triangle is called the
base, which is represented by 'b'".
Perpendicular:

In a right triangle, the vertical side adjacent to the acute angle is

called the perpendicular. Which is represented by P'.
Baudhayana theorem (Pythagoras theorem):

The following shloka of the Baudhayana theorem is found in the

Vedic literature: Manavashulbasutram'.

Sutra — STAFHEFRT frear fasawon g |
AT TS Jedchul dfgel 4g: I
(ATTEIes =4, / 10.10)

The square root of the sum of the squares of the perpendicular and
square of the base gives the length of the hypotenuse.

Apart from Manavshulabsutra (10.10), the Baudhayan theorem is
also mentioned in Baudhayan Shulbsutra (1.48) and Lilavati Ganita
(Kshetravyavahar verse 2).

Boudhayan's theorem shows the relationship between the sides of
a right triangle.
Baudhayana (Pythagoras theorem): in a right triangle
(hypotenuse)’=(Perpendicular)’+ (Base)
(H)*=(P)*+ (B)”
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Where H = Hypotenuse, P = Perpendicular and B = Base.

Trigonometric Ratio:
In a right triangle, the ratios between the sides expressed in

relation to the acute angles are called trigonometric ratios of the angles.

Perpendicular (p)

B Base (b) C
SupposezC is an acute angle, then the side AB opposite to the

acute angle will be perpendicular, the adjacent side BC is the base and
the side AC opposite to the right angle £B is the hypotenuse (h). The
sine of C is written in abbreviated form as” sin C”.

Note : Here” sin C” does not mean“sin” times C. Rather its stands for

sine of the angle C.

. Perpendicular Hypotenuse(h 1
sine C= —2 (p), cosecant C=—2"" ) _ .
Hypotenuse(h) Perpendicular (p) sinC
. base(b) Hypotenuse(h 1
cosineC=——mmm, Secant C= —22 () _
hypotenuse (h) Base(b) cosC
Perpendicular sinC
Tangent C=——> ®) -
Base(b) cosC
Base(b 1 CosC
Cotangent C= &) = =

Perpendicular (p) " TanC  SinC

The three trigonometric ratios formed between the sides of a right

triangle are written as sin C, cos C and tan C. The other three ratios are
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written as cosec C, sec C and cot C. Therefore, there are six
trigonometric ratios relative to the acute angles of a right triangle.
Example: In a right-angled triangle, the perpendicular is 3 cm and the
base is 4 cm. Find the measurement of the hypotenuse.
Solution: Given: perpendicular of right-angled triangle = 3 cm and base

=4 cm we know that - by, Baudhayan'stheorem:

(Hypotenuse)’=(Perpendicular)’+ (Base)’

C (Hypotenuse)zz (3) %+ (4) 2
3 X (Hypotenuse)’= 9 + 16
EIi (Hypotenuse)’= 25
b gem. B Hypotenuse= V25
=5 cm.

Example: If tan A = %, find the values of cos A andsin A.
Solution: Given:tan A = %

We know that

3 Perpendicular
tanA = 7

Base
By bhodhayan theorem
(Hpotenuse)? = (Perpendicular)? + (ase)?
(hypotenuse)? = (3)? + (4)2
(hypotenuse)? =9 + 16
(hypotenuse)? = 25
hypotenuse = V25 = 5cm.
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base 4 .
Then, cosd=———-— sin A=

perpendicular 3
hypotenuse_s hypotenuse 5

Baudhayana (Pythagorean) triplets

In the above example3, 4 and 5 are Baudhayana (Pythagorean)
triplets. You will remember: in a right-angled triangle the square of the
hypotenuse is equal to the sum of the squares of the other two sides.

From Baudhayana's theorem,

(hypotenuse)’= (perpendicular)’+ (base)”

It means that all three sides are related in a special manner. To
calculate fast in Vedic mathematics, you will have to memorize
Baudhayana triplets (Pythagorean triplets).

et e Tgswa: gTgh YR TeagREIRA: it TR

FIERIh ToaERIRl: Toag s SRRl TR TS |
(e Peag 1.38)

Following is the table of Baudhayana triplets for your help

according to the verses of the above-mentioned Baudhayana

Shulbasutra.
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A B
3 4
12 5
15 8
7 24
12 35
15 36
6 8
8 15
9 40
9 12
12 15
3n 4n

From the above table, suppose the two sides of a right-angled triangle
are 3 and 4, and you have to find its largest side, which means
hypotenuse. In the traditional method, you would use Pythagoras
(Baudhayana theorem) for this, as you have used in the example. On
the other hand, if you are familiar with the said triplets, then in less

than a moment you will be able to find through the method of Vedic

mathematics that the third side is 5.
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FUN A ST HRA T THERATEE T
=gy faftr: quemsREisfas frem|
(S Peuad 11. 17)
The above formula, the general formula for the square of a right-
angled triangle has been stated from Baudhayan's theorem.
Which is as follows:
(5n)’= (3n)*+ (4 n)’

Where n is a non-zero number. If n = 2

(10)°= (6)°+ (8
Let’s learn to calculate Pythagorean triplets.

Case 1 : When the number is odd.

We know that the square of an odd number is also an odd
number. This square is the sum of two consecutive numbers. If you
know the value of one of the triplets, then you can easily find the value
of the remaining two.

Look carefully at the following example.

3*=9=4+5

5°=25=12+13
7°=49 =24 + 25
92=81 =40+ 41
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If you look at the above example, you will know that any square of an
odd number can be written as the sum of two consecutive numbers,
and from them, a triplet is formed.

3%= 9=4+5 forms the triple (3, 4, 5).
In this way, (5, 12, 13), (9, 40, 41), and Baudhayana (Pythagoras) triplets

can be found.

Pratyush: How do I get

-

¢F
R , D
consecutive pairs of numbers? i g

Guruji: It is very easy. Divide the square by 2 and round it.

In the first example the square of 3 is 9, which means 3 *= 9.
Dividing it by 2 gives 4.5. Converting 4.5 to an integer gives the next
number 5 and the previous number 4. Thus, (3, 4, and 5) Together, they
form a triplet. where the square of the larger number is equal to the
sum of the squares of the other numbers.

In the second example, the square of 5 is 25. When 25 is divided by
2, we get 12.5. The corresponding integers will be 12 and 13. The
interesting thing is that (5, 12, 13) form a triplet.

Case 2: When the number is even.
Rule: Divide the number by 2, 4, 8, etc. So that you get an odd number.
Apply the rules described in Case 1 to getting an odd number. If you

have divided the number by an even number such as 2, 4, 8, etc., then
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the quotient of the final answer should be multiplied by the same
number, which will give a triplet.

Let us understand with an example.

Example: If one of the values of the triplet is 6, find the other two
values.
Solution: Divide the number 6 by 2 to get an odd number. For 3 as
mentioned above:
Triplet 3°=9=4+5
So the triplets are 3, 4 and 5, since we divided by 2,
by multiplying all the values by 2, we get
2 X3,2x 4,2 X5

Hence, the triplet formed by 6 is 6, 8, and 10.

Calculation of Trigonometric ratio -

Example: if tan A4 = 1£ then find other trigonometric ratios.

5 R
. erpendicular(p) 8
Solution:tan A = - pbase B = perpendicular 8 I;

C  basel5 A

Frome the table of triplets of Vedic mathematics we know
Perpendicular= 8, Base= 15, Hypotenuse= 17

Hence,

8 Hypotenuse(h 17
= — cosecA = —2 _ W __ v
Hypotenuse(h) 17 perpendicular(p) 8

perpendicular(p)

sinA =
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. _____________________________________________________________________________________________________________Jjy |

base(b 15 Hypotenuse(h 17
CosA = ®) _ 15 secA = 2 W)_ 17
Hypotenuse(h) 17 base(b) 15

base(b 15

cotA = L —

perpendicular(p) 8

After easily finding the values of three ratios, you can also find other
ratios. Becausecosec Aand sin Aare inversely proportional to each
other. Similarly, secA and cos A are inversely

proportional tan 4 and cot Aare inversely proportional.

Exercisell.1

1.  Select the correct option for the following multiple-choice
questions.

(@) Ifsin A =3/4, then the value of cosec A will be

(I)4/3 (I 3/4 (IIT) 3/5 (IV)5/ 4
(b) If sec A =5/3, then what will be the value of tan A ?
(I 4/3 (Ir)y 3/4 (Im) 3/5 (IV)5/ 4
(c) Ifsin A =3 / 4, then what will be the value of cos A ?
4 V3 V4 V7
D3 (TS (1) = (V)
(d) Which of the following is cot 8 equal to.
sin @ cos© 1 1
(I)cos 0 (H) sin 0 (HI)E (IV) sin 0

2. Fill in the blanks.

hypotenuse perpendicular
)

,cosec A, hypotenuse, (perpendicular)*

base base

perpendicular, hypotenuse, 6)
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g)

In a right angled triangle, the side opposite to the right angle
is called ..............

In a triangle, the side opposite to the acute angle is
called.............

Baudhayan's theorem: (hypotenuse)’=................ + (base)
The number of trigonometric ratios is..............

The largest side of a right angled triangle is..............

tan A=

sec A=

3. iftand = % what is the value of cotA?

4. 1IfsinA= SFind the value of tanA and cotA.

5. IfcosA= 113 find other trigonometric ratios.
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We learned -

1) ABC s aright angled triangle with angle B at right angle(900),
A

3 2y
P
o) %
B 9 (b) c
g erpendicular hypotenuse(h
sin C= &2 (p), LS B (R)
hypotenuse(h) perpendicular (p)
C base(b) hypotenuse(h)
COSU=F  my— = SseCl=—- =
hypotenuse(h)’ base(b)
erpendicular base(b
tan C= 2E (p), cotC= L)

base(b) " perpendicular (p)

2) Trigonometric ratios cosec A and sin A are inversely proportional.

secA and cosAare inversely proportional, tanA and cotA are

inversely proportional.

3) Studied the Vedic method of making Pythagorean triplets.
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Chapter - 12
Statistics

Dear Students! We have discussed some concepts of statistics in
previous classes. You will remember the collection of data,
classification, tabulation and representation in the form of graphs to
assess the data in their grouped forms. In simple language, the word
statistics is used for data or numerical information.

In statistics, various unclassified data are summarized and their
values studied. Central measures are found to understand the
collection of data comprehensively.

To represent unclassified data, we calculate certain values called
measures of central tendency. Generally, the arithmetic mean
(average), median, and mode are used to measure central tendency.
Calculation of Mean:

Calculation of mean of ungrouped data:

The arithmetic mean of ungrouped data is obtained by dividing
the sum of all the given values of the variable by the total number of
variables. Let the total number of values n and the considered variable
is x have the values xj, X5, X3......... X, in unclassified data, the definition

of mean is as follows.
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Definition:
The arithmetic mean (mean) is the number obtained by dividing

the sum of all the terms by the number of terms. The mean is

represented by (x).
__ (Sum of all the terms)
Hence' mean = (Total number of terms)
f = Z?:l Xi
n
n
Note: Sign ). Xi stands for the sum of all the values of x. 'Y is a Greek
i=1

letter, and it is read as Sigma.

Example: The weight of 10 apples taken out of a basket are as follows.
150 grams, 200 grams, 175 grams, 170 grams, 250 grams, 215
grams, 220 grams, 260 grams, 270 grams, and 190 grams. Find the
average weight of one apple.

Solution:

sum of weight of 10 apples

Mean weight of apples in the basket=

total no. of apples
150+200+175+250+215+220+260+270+190
10

2100 .
B 10 &

= 210 grams
We observe that the weight of all the apples is around the mean weight

of the apples. The mean is between the lowest and highest weights.
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Exercise 12.1
1. Select the correct option for the following multiple-choice
questions.
(@) If the mean of x, 3, 4 and 5 is4, then the value of x will be —
(I) 4 (I) 60 (IIT) 10 (IV)5
(b) The mean of the first five whole numbers is —
(D)2 (I 3 (IIT) 2.5 (IV) 4
(¢) The mean of the first five natural numbers will be —
(I) 2 (I 3 (1) 1 (IV) 4
(d) If themeanofl,4,x,5 12is7, then x is equal to —
()15  (II) 13 (IIT) 14 (IV) 16
(e) Which of the following will be the mathematical mean of the

numbers a, b and ¢ —

(I) abc (1)

a+b+c
3

a+c

(I b (Iv) =

(f) The mean of the first five odd natural numbers will be —
I 6 ) 5 (III) 8 (V) 4

2. 10™ grade students in the 5™ year of Vedbhushan scored the
following marks in a mathematics test: Find the mean and average
marks of the students.

7,8,5,7,7,8,9,6,7,6
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3. A cricket player scored 60, 62, 56, 64, 0, 57, 32, 27,9 and 71 runs in
10 innings. Find the average number of runs scored in these
Innings.

4. The speed of 5 Motorcyclist’s speed (in km/hour) was recorded

as follows.

Find the mean of 55, 60, 30, 45, and 40.
Median:

Median of ungrouped data: The median of ungrouped data is the
data that is exactly at the middle (center) when it is arranged in either
ascending or descending order.

Let the total number of given data b 7 which can be either an odd
or even number. To find the median of unclassified data, first arrange
the data in either ascending or descending order. If the number of data
points in a collection is odd, the median will be unique, which is equal
to (nTH) thdata in the arrangement of the datain their ascending or
descending order.

If the value of nis even, the median of data set is the average of
(E)thand (g + 1)th data in the arrangement of data in their ascending

2

or descending order.
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Important point:
, , n+1\t"
1) If nis odd then median = the value of (T) data

2) Ifniseven

(%)th term + (%+1)th term

2

Median =
1. Whennis odd
Example: Find the median of the following values.
15, 35, 18, 26, 19
Solution: On arranging in ascending order,
15,18,19, 26, 35

In this n = 5 (an odd number)

th
+1
Median = (nT) value of the term

5+1
= Tvalue of the term

=" = 3 value of the term

Hence, 3 Value of the term= 19.

2. Whennis even

Example: Find the median of the following data.
17,15,8,1,6,5,11,3

Solution: Arrange the given data in ascending order
1,3,5,6,8,11,15,17

In this total number of terms (n) = 8 (even number)
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value of gth term + value of (g+ 1) th term

Hence, Median =

2

value of gth term + value of (§+ 1) th term
- 2

value of 4 th term + value of 5 term
- 2

6+8
~ 2
_ % 4

Hence given Median of data=7.
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Exercise 12.2

1. Select the correct option for the following multiple-choice
questions.

(@) The median of 18,13,17,12, 16 and 19 is —
(I 15 (I) 16.5 {19 (Iv) 175

(b) What will be the median of the variable values 1,2,3,4,5and 6 ?
(I) 4 (I 5 (IIT) 3.5 (IV) 6

(c) When variables are placed in ascending or descending order, the
value of the middle variable is called.
(I) Median  (II) Mean  (IlI) Mode (IV) None of these

(d) What will be the median of Variables 7, 8, 10, 9 and 6?
(D6 I 7 (IIT) 8 (IV) 10

(e) What will be the median of 5,3,7,6,4,2,1?
D5 (I 4 (1) 3 (Iv) 2

2. Find the median of the following data. (when n = even number)
a) 21,18,12,14,3,4
b) 1,8,15,21,34,12,3,6
c) 20,50, 30,40,10,70

3. Find the median of the following data. (When n = odd number)
a) 18,35,12,15,8
b) 1,12,17,8,5,21,34,42,3
c) 2,4,56,17,11,0
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Mode:

Mode is the value of the term that appears most often in the given
data, which means the term that has the highest frequency; in other
words, the value with the maximum frequency is mode. Let us
understand the solution from the following example:

Example: Find the mode of the following data.
6,9,23,4,2,12,9,7,8,9,5,9

Solution: We know that mode is the value of the term that has the

highest frequency.

Following is the frequency table for the given quantities.

scale 2 3 4 5 6 7 8 9 12
frequency 2 1 1 1 1 1 1 4 1

The most frequent number here is 9. (which means. 9 has occurred
four times)

Hence, the mode of the above data is 9.

Example: Find the mode of the following observations (data).
81,3,2,3,3,4,5,3,3,62,2
Solution: Frequency table of the above data
scale 1 2 3 4 5 6
frequency 1 3 5 1 1 1
In this case of observation 3 is more frequent than 5.

Hence, mode of the above data is 3.
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Exercisel2.3
1. Select the correct option for the following multiple-choice questions.
(@) Mode of any frequency is —
(I) Least frequency value (II) Mean frequency value (III)
Maximum frequency value (IV) None of these

(b) Which of the following is the mode of 3, 5,0, 3,5, 5,4,5?

()3 1) 2 (IIT) 5 (IV) 4
(c) 4,2,5,2,0,7,7,7 is the mode of —
()7 1) 2 (IIT) 5 (IV) 4

2. Find the mode of the following data.
a) 10,8,15,10,12,10,8,15,10,12,13
b) 1,545,3,52,1,5,5,2,3
c 1,1,1,2,3,53,3,4,4,5,5,5,5
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We learned:

1)

2)

3)

4)

5)

Mean~- The arithmetic mean is the number obtained by dividing
the sum of all the data points by the total number of points. It is

represented by x’.

n
Xi
1

™M

(Sum of terms)

Now, mean (x) =

i=1
(Total number of terms) n

Median: When ungrouped data is arranged in ascending or
descending order, the exact middle value is called the median.

When number of terms n = even number:

value of gth term + value of (2+ 1) th term

Median =

2

When number of terms n = odd number—
Median = n—ﬂrespect for that position
2
Mode: The mode of ungrouped data is the data that has the

highest frequency.
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Chapter-13
Probability

My dear students! In previous class we have read about the topic
of probability. You will remember that in probability theory, we
calculate the numerical value of the probable occurrence of events. The
probability theory is used in various fields (statistics, mathematics,
science, and philosophy). In this chapter, we will study in detail
probability.

Infect, there are some questions that are based on uncertainties.
For which the result may be favorable or unfavorable. Consider the
following simple experiments:

a) To record the result of heads or tails on tossing a coin.

B) Getting an even number of results on throwing a die.
. -

Head Tail dice
In these experiments, we cannot reach any conclusion with
certainty about whether the outcome will be favorable or unfavorable.

It depends on the probabilities of the occurrence of events.
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In the Vedas, the word Avyaya ‘Nunun' has been used in the
sense of possibility or doubt. In this context, the words are —
TR A+ FEAg 3 Terge |
ey Ry ST Hardid @ =4 |
Fag:1/170/1)
Meaning, what is not for me today, I will get tomorrow. This
cannot be said to be a possibility because fickle people are suspicious.
Therefore, probability is a numerical representation of the
possibilities of an event occurring. Probability is the concept through
which the possibilities of events happening or not happening can be

expressed numerically.
Definition of probability:

I fan experiment has a total of n outcomes and among them m
outcomes are favorable to a particular event A, the ratio of % , 1s
expressed by the symbol P (A) (probability of occurrence of A).

Hence,

No.of favorable outcome
P(A)="21

Total no.of outcome

If the occurrence of an event in an experiment is certain, then (n = m)
and

P(A)="=1
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If the occurrence of an event A is impossible, then m = 0 and

P (A)==0
For any event A

0<P(A)<1
Which means, the probability of an event cannot be less than 0 and
more than 1, and the range of probability is from 0 to 1. The probability
of the event not occurring is represented by P(4).

P () =

No.of Unfavorable outcomes of event A

Total number of outcomes of
n-m

n
m
=1——
n

Or P(@)=1-P(A)
P@A) +P(A)=1

Hint:

1) P(A) = Probability of occurrence of event(A)

2) P(A) = Probability of event (A) not occurring
Let us understand using example:
Example: Find the probability of getting an even number when a dice
is thrown.
Solution: On throwing a dice, there can be 6 different outcomes (1, 2, 3,
4,5,and 6).

Hence, total number of outcomes = 6

Number of favorable outcomes (2, 4, 6) =3
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e No.of favorable outcome
Then probability =
p ty Total no.of outcome

Or

Hence, the probability of getting an even number when throwing a
dice is:§
Example: If two coins are tossed together, find the probability of

getting heads on both the coins.
Solution: when two coins are tossed together the total number of
possible outcomes =

(H, H), (T, H), (H, T), (T, T)

Hence, Total number of outcomes =4

Out of these, favorable outcome of the event =1 (H, H)

no.of favorable outcome
P(A)=

Total no.of outcome

Hence,
1

4
1
Hence, the probability of getting heads on both coins = "

Example: Find the probability of getting the number 9 on its face when
a dice is thrown.

Solution: The total number of outcomes of the event is 6, which
includes 1, 2, 3, 4, 5, and 6. The number 9 is not included in these total

results; hence, we will not get the number 9, which means it is
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impossible to get the number 9. In this, the number of favorable results

is 0, and the total number of results is 6.

no.of favorable outcome

Hence, P (getting number 9) =

Total no.of outcome

Il
o oo

Hence The probability of getting the number 9 on the face of the dice is

0. Which is an impossible probability.
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Exercise 13.1
1. Select the correct option for the following multiple-choice questions.

(@) The probability of getting the number 5 on throwing a dice is —

m - I - (II) < (IV) <

(b) The probability of getting a head on tossing a coin will be—
1 2 2 1
o : ) 2 () 2 ) 2

(c) The probability of getting an even number when throwing a dice

1S~
O 3 an 3 (1) av) 5

(d) The probability of a certain event has its maximum value.
@O 0 I 1 (Im) 5 (IV) 2

(e) What is the sum of the probabilities of all the events of an
experiment?
I o ay 1 (I -1 (IV) 4

2. Fill in the blanks.
(0Oand 1,1,0,1,P (A), 6)
1) The value of probability lies between............ and.............
2) The probability of a certain event occurring is..............
3) If the occurrence of an event (e) is impossible then the
probability will be..............

4) The total number of outcomes when a dice is thrown is

MAHARSHI SANDIPANI RASHTRIYA VEDA VIDYR PRATISHTHAN, WIIRIN (M.P) 187

1'1-1i'ni\I:y ol Edbmention, (emvernmesd of ledia)



5 PA+P(A)=___
6) PA)=1—__
3. Find the probability of getting a number greater than 4 when a
dice is thrown.
4. Find the probability of getting an odd number on its face when a
dice is thrown.
5. If two coins are tossed together, find the probability of getting tails
on both coins.
6. On throwing a die find the probability of getting the number 8 on
its face.
7. IfP(A)=0.05, then find P (4).
8. A die is thrown once. Find the probability of getting the
following:
(1) be a prime number
(2) Any number lying between 2 and 6
(3) is an odd number

9. There are 4 red and 6 black pills in a bag. The probability that a
pill will be black when taken out is —
10. If a number is chosen from the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9 the

probability that it will be an even number, is.
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We learned -
1) Probability is a concept in which the probability of events happening
or not happening can be expressed numerically.

2. Probability of the occurrence of event A

no.of favorable outcome m
P(A)= "L "

Total no.of outcome n
3. Event A is not occurring

No.of unfavorable outcomes of event A

P (A) = Total number of outcomes
E mm
T n
Or =1- =
n
Or P(A)=1-P(A)
Or PA)+P(A)=1

2) Range of probability -
0<P(A)<1
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Chapter -14
Quantitative and Reasoning Aptitude

Dear students! In earlier classes, we learned concepts related to the
applicational and theoretical aspects of mathematics. The study of
mathematics helps the students improve their logical ability and
intelligence. In competitive exams, various types of questions are asked
to test the reasoning power of the candidate. Have you ever thought
about the questions related to reasoning and aptitude being asked in
various competitive examinations?

Its objective is to test the intelligence and reasoning ability of the
participant. In this chapter, we will briefly study the common

questions asked in competitive exams.

Series:

The series is based on a combination of alphabets, numbers, or
mixed (characters, numbers, symbols) series.
Alphabet series: Only characters are available in this series, which

follow a certain sequence. The participant has to figure out this

sequence and is required to answer the question.
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Position of Characters:

Left to right — correct order ——»

112 |3 |4 |5 |6 |7 (8 ]9 (1011|1213 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23

24

25

26

A|B|C|D|E|F |G |H]|I |J |[K]|L [M{n [Oh|P |[Q |R |[S |T |u |v |[w

26|25 |24 (231222112019 |18 (17 |16 (15 (14 (13 (12 (11|10 (9 (8 |7 |6 [5 |4

Right to left (reverse order) <«——

Worth remembering the points:

1. From the left the series starts and ends on the right.

2. If you want to find the letter at the left position of a certain letter,
counting from your left, then you should use the subtraction
method.

3. If you want to find the letter to the right of a certain letter,
counting from your right, then you should use the addition
method.

Example question:

Q.1 Study the positions of the following letters carefully and answer
the questions.

AB C DE F GHTITI J K LM N
O P Q R S T U V WX Y Z
(a) In the above statement find the number of vowels such that the

letters before and after the vowel are consonants.
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(a) one b) two s)three d)Four
Answer: D) four

Explanation: Consonant Vowel Consonant
D I} F
H I J
N O P
T U \%

(b) What should come in place of the question mark (?)
AV @ B =
a) Q b) O cg U d) None of these
Exercise 14.1
Q.1 Study the following number series carefully and answer the
questions.
12653218965321231
In the above mentioned arrangement How many such 1's are there
in which it is immediately followed by 2?
a) one b) two c) three d) four
Q.2 Study the following series carefully and answer the questions.
F @ 5 3 R $ J P E 1 H u L 8 4
B 8 A W2 UGUG6 * 9 6§ Z N MYV
1. Which of the following element is 13™ from the left?
a) % b) L o Q d) 1
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2. In the above arrangement which of the following letters is at the
10™ position on the left of 18™ letter from the left ?
a) ] b) E c A d P

Blood related:

In this section the participant has to solve the questions on the
basis of blood relations. Questions based on blood relations can be of
many types.

Note: It is very important to have information about relationships.
Main points:
1. There should be a classification of men and women.
2. Like husband-wife relationship { —()—
3.  like the relationship between a son and a daughter.
I
4.  The only son of my father means —I (myself)
5. Meaning of the only daughter of in - laws of Ritu’s
husband is, Ritu (herself)
Now let’s consider the following questions.
1. What will be my father's sister's father's son's daughter's
relationship with me?

a) Aunt b) Sister c¢) Daughter d) Niece
Answer: B) Sister
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Explanation: Meaning of my father’s Sister’s Father is my Grandfather.

Grandfather’s Son’s Daughter is my Sister.

2.

Preeti has a son named Arun, Ram is Preeti's brother and Neeta
also has a daughter named Reema. Neeta is Ram's sister. How is
Arun related to Reema?

a) Brother b) nephew c) cousin d) wuncle

Answer: ¢) Cousin

Preeti Brother <~ Ram Sister «» Neeta
Arun < Cousin < Reema

Exercise 14.2
Seeing a picture, the son smiled and said that she is the only sister
of my maternal uncle. How is a boy related to her?
a) Mother  b)Cousin c) Yourself d) Sister
A is B’s mother. How B related to A?
a) Brother b) Daughter c) Daughter-in-law d) Cousin
A woman, while introducing a man said, “He is my mother’s,
brother’s, father’s, son’s, son. what is the relation between the man
and the women?
a) Father b) Brother c) Son d) Cousin
One Man said to a woman My mother is the sister of your

mother’s father. How are the man and the woman related?

a) Cousin b) son c) grandfather d) brother
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Direction and distance:
A question is asked in the form of a
. . . North
puzzle related to direction and distance, 3
where the participant is asked to west < > East
determine the complete and final !
south

direction between two points by
following the direction in a sequential manner. The objective
of this question is to check whether the participant is moving

in the sequential order or not, as given on the question.
There are four main directions:

North, East, South, West

There are four directions-North-East

(N-E), South-East(S5-E), South-West(5-W) and North-West (N-W)

- Wt NEE

West < X; East

WS. South S.E

These sub-directions are between the main directions. Let us now

consider the following example questions.
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Example: Shyam, he travels 7 Km. towards the North then turns to his
right and walks 3 km. He then turns to his right and walks 7 km.

Now in which direction he is moving forward from his starting

point?
A) North B) South C) East D) West
Answer:C) East St
Explanation: - ¥ 7km
A A 3km
w =
A = initial, the dot
Exercisel4.3

Q.1 Gaurav starts walking towards the north and walks 5 km. Turns
left and walks 10 km. Turns left and walks 5 km. What distance

does he cover and how far is he now from his starting point?

A) 5km. B) 20km. C) 10km. d) none of these
Q.2 Hemant walks 10 km towards the north. He turned to his left

and walked 4 km. He walks then turns to his right and walks

5 km. He again turns right and walks 4 km, now how far is he

from the starting point?

A) 10 km. B) 15 km. C) 5km. D) 25km.
Q.3 A car driver travels 10 km north. He turns left and moves for

S5km to meet his friend. He further turns right and travels
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10km. In total he travels 25km. In which direction will he be
facing now?
A) North B) East C) West D) South

Q.4 A girl goes 30 meters north-west from her house, then 30 meters
south-west and 30 meters south-east, and finally she turns
towards her house. Now, in which direction is she facing?
a) South-East b) South- West
c¢) North-East d) North- West

Q.5 Anuradha goes 3 meters north, turns left, and walks 2 meters.
Turns left and walks 3 meters. Then she turns to her right and
walks in a straight line. In which direction is she walking
now?
a) North b) Eastc) South d) West

Q.6 Ram walks 10 m towards south from his house. He turns left and
walks 25 meters, then turns left and walks 40 meters. He then

turns to the right and walks 5 meters to reach his school. In which

direction does his school say it is from his house?

a) North b) North-east c¢) South-west d) East
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Sequencing;:

In order to determine, generally the position of a person is
specified from both left and right or from top and bottom; sometimes
the total number of people is asked. At times, the question is based on
their entering new places.

Important points:
1) Total number of people in a class or row =

(Position of one person to the left or top) + (Position of that person

to the bottom or right)

2) (Total number of persons + 1) — (Position from left or top) =

Position from right or bottom
3) (Total number of persons+ 1) — (Position from right or bottom) =

Position from left or top

Let us consider the following examples.

Example: Rahul is 14th from the right in a row of 40 boys. What is his
position from the left end?

a) 24™ b) 250 o 26" d) 27"

Explanation: Rahul is at number 14 among 40 boys from the right his

position from the left is = (40 — 14) = 26.

Hence Rahul is at 27 positionfrom the left.
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Example: A the position of A, among boys facing north is 16™ and C is
16™ from the right. B is fourth from the A on the right and fifth from C
on the left. Find the total number of students in the row.

a) 39 b) 40

c) 41 d) 42
Explanation: Obviously, as per the given conditions, the number
of students to the left of A is 15 and to the right of C is 15.

The number of students between A and B is 3, between B and

Cis4.

+——— A A¢—>B+—>Ce+——>
15 3 15

Hence, number of boys in the row

=(15+1+3+1+4+1+15)=40

MAHARSHI SANDIPANI RASHTRIYA VEDA VIDYR PRATISHTHAN, WIIRIN (M.P) 199

1'l-|i'ni\I::| ol Edbmention, (emvernmesd of ledia)



Exercise 14.4

1. In a row, Ravi is 18™ from the left and 19th from the right, then
how many students are there in the row?
a) 36 b) 37 c) 38 d) 35

2. Among 50 students in a row, Renu is 15th from the left and Raju is
18th from the right. How many students are there between them?
A)17 B) 16 O d) 8

3. Students are standing in a row; Ashish is 15th from the left and
Sachin is 7th from the right. If their positions are changed, Sachin
will be in the 15th position from the right. Find the total number of
students in the raw.
a) 21 b) 22 c) 29 d) 30

4. Manoj is 24th from the right in the row. There are 40 children in
the row. What is Manoj's position from the left?
a) 18 b) 16 c 17 d) cannot be determined

5. Ashok is 20th from the top and 25th from the bottom; find the total
number of children.

a) 40 b) 44 ¢ 35 d) cannot be determined
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Clocks:

In this chapter on "clock," participants are expected to find the
angle between the two readings (between the hands of the clock)
carefully.

Important points:
(1) Minute hand:
1 hour =1 full rotation
Time duration Angle of rotation

1 hour = 60 minutes 360°

360 8
—0lT 6
(2) Hours Hand: 12 hours =1 full rotation

1 minute

We Know, that in 1 hour there are 60 minutes.
Time duration = = Angle of rotation
12 x 60 minutes = 360°
720 minutes( 720') = 360°

0
\ 360 1
SR
720 2

(3) Seconds Hand: 1 minute =1 full rotation = 360°
60 seconds (1') = 360°
60" =360°

360
=—=

1I| 60
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The second hand makes an angle of 6 ° (degrees) in 1 second.

Formula to find angle:
0= % X Minutes—30°X hours

There is no difference in the positive or negative sign of the angle
* 0’ obtained. The sign of the angle gives information about whether
the minute's hand has crossed the hour’s hand; if it is positive, the
minute's hand is ahead of the hour’s hand and lags behind if it is
negative.

If they are crossed, the angle will be positive. If not crossed,
the angle will be negative.
For example:
Let us consider the following questions.
Example: When the time on the clock is 7.20, then find the angle
between the hour hand and the minute hand.
Solution: Time 7.20 = 7 hours and 20 minutes
=(7+ = ) hours
=7+ § ) hours =%hours

= The angle made by the hour hand in 12 hours = 360°
~The angle made % X % by the hour hand during the hour =%: 220°
The angle made by the minute hand in 60 minutes = 360 °
~Angle made by the minute hand in 20 minutes =% x20=120°

Required angle = (220 °-120°) = 100°
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Trick
11 _
06 = ~ X Minutes—30 °xhours
o = % X20 —30 °x7
6 = 110°-210°
6 = —100 (which means 100 °)
Another angle, 8 = 360 °=100 = 260°

Example: When the time in the clock is 2:40, find the angle between the
hour and minute hands.
Solution: Time 2:40 = 2 hours and 4 0 minutes
= (2+§) hours
=2 +§) hours = 8;hours

The angle made by the hour hand in 12 hours = 360 °
~The angle made by the hour hand during the g hour = % X g = 80°
* The angle made by the minute hand in 60 minutes = 360 °
~ Angle made by the minute hand in 40 minutes = % x40 °=240°

Required angle = (240 °-80 °) = 160 °
Trick:

0= % XMinutes — 30 X hours

= =X 40-30x2

= 220°— 60°
Then required angle = 160 °
And other angles = 360 °—=160° = 200°
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Exercise 14.5
1. How many degrees of angle will be formed in 5 minutes?
()30 ° (b) 45° (c)15° (d)5°
2. How many degrees of angle does the second hand make in 3
seconds?
(@)12° (b) 15° (c)18° (d)24°

3. What is the angle between the hour and minute hands at 3:35

p.m.?
(a)1071;“’ (b)210° (¢ 102— (d)None of these
4.  What is the angle between the hour hand and minute hands at
8:15?
(2)90 ° (0)157—  (c) 247 = (d)None of these

5. What is the angle between the hour hand and minute hand at
5:12?
(a)156 ° (b) 72° (c)84° (d) 78°

6. What will be the angle between the hour hand and minute
hand at 11 o'clock?
(a)15° (b) 22 °(c) 30 ° (d) 36 °
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Calendar:

In the chapter of Calendar, participants have to carefully read the
questions and answers. The participant should have basic knowledge
about the calendar.

Important points: -
1. Extra days: The number of days in a given interval that are more

Then the number of full weeks is called extra days.

2. The year (not being a century) that is exactly divisible by 4 and

Every century that is divisible by 400 will be a leap year.

(1) Years 1620, 1860, 1940, 1984, 1996, 2004, 2008 etc. are all leap

years.

(2) Years 400, 800, 1200, 1600, 2000, 2400 etc. are leap years.

(3) Years 1726, 1982, 2021, 2035 etc. are not leap years.

3. 1 ordinary year = 365 days and 1 leap year = 366 days.
4. Calculating the extra days

(i) 1 ordinary year = 365 days = (52 weeks) + (1 day)

Hence, in an ordinary year there are 52 weeks and 1 extra day

(ii) 1leap year =366 days = (52 weeks) + (2 days)

So, there are 2 extra days in a leap year.
(iii)100 years= 76 ordinary years+ 24 leap years
=76 extra days+ (24 X2) extra days

= 124 extra Days
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= (17 weeks+ 5 days)
= b extra Day
5. To find the number of extra days, divide the number of days by 7

and find the remainder.

Trick to find the day:
day + Month + Year + Leap Year + Century
¢

Code for months

Mon | Janua | Febru | mar | Ap |Ma | Ju | Jul | aug | Septem | Octo | Novem | Decem

th ry ary ch [l | y | ne| y | ust ber ber ber ber

code 1 4 4 0 2 5 0 3 6 1 4 6

1. Consider the last two digits of the given year.
2. For a leap year, the last two digits of the year are divided by 4,
and the quotient is written.

2. Century code:

----- 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300

6 + 2 0 6 4 2 o |7

3. For the days

Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | Saturday

1 2 3 4 5 6 0

Let's take an example Let us consider the following question.
Example: India became independent on August 15, 1947. What day of

the week was that?
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Solution:
15 August 1947 = (1946 year +1 January 1947 to 15 August 1947)
Extra days in 1600 years = 0
Extra days in 300 years = 15 days = (7 X2 +1) day =1 day.
46 years =(11 leap years + 35 ordinary years) = (22 + 35) extra days
=57 additional days = (8 X 7+ 1) extra day
(31 +28+31+30+31+30+31+15) = 227 days
= (7x32+3) days
= 3 extra days
Total number of additional days = (0+1+1+3) =5
Hence, required day = Friday
Trick: day +month+Year+leap Year+Century
= 15+03+47+11+00
=76
Dividing the extra days by 7
= 7—76= 6 (remainder)

6 remainder means the day will be Friday.
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Exercise 14.7

1.  Which day will be 31st May 20207
2. What day of the week was 26 January 19507

(a)Thursday (b) Saturday (c)Tuesday (d) Monday
3. What day was October 19, 2000?

(a)Tuesday (b) Thursday (c) Friday (d) Saturday
4. How many weeks are there in a year?

()50 (b) 52 (c) 51 (d) 58
5. How many days are there in the month of February in a leap year?

(a)30 (b) 28 (c) 31 (d) 29
Counting of shapes: In the questions covered under the topic of
differentiation, a figure will be given. From this, the geometric shapes
(such as circles, triangles, squares, rectangles, etc.) have to be

identified, and their total number has to be found.

Example: how many straight lines are there in the following

question:
a)5 b) 8 c) 10 d) 15
G
D C
H /
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Solution: b) 8

After carefully observing the figure given in the question, it was
found that there are three horizontal lines (AB, HF, and DC), three
vertical lines (AD, EG, and BC), and two oblique lines (AC and
BD).

Example:

How many triangles are there in the following figure?

a)3 b) 4 ¢ 5 d 6
Solution :- d) 6 A

C D

In the above-mentioned shape, the number of triangles is 6.

The triangles areA ABC,A ABD,A ABE, A ACD, A ACE, A ADE.
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Example: How many squares are there in the following figure?

a)b b) 8 )9 d) 10

Solution:-a) 5

A B
E G
(@)
b C
H

There are 5 squares in the above-mentioned shape. The squares

are AEOF, FOGB, OGCH, EODH and ABCD.
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Exercise 14.8

1. How many rectangles are there in the figure given below?

a)7 b) 8 )9 d) 12
2.  How many triangular shapes are there in the figure given

below?

A) B) C)
\
G) H) % ) z;
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(a)

3. Find the number of squares in the following figures.

(b) (©) (d)

4.

Find the number of rectangles in the following figures.

5. How many circles are there in the following figures?
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Introduction of Indian mathematicians and their contribution
< Shridharacharya (Shridhar acharya)

Sridharacharyawa is a famous mathematician. His birth is
believed to have been around 750 AD. His father's name was
Baldevacharya, and his mother’s name was Achkok. His father was a
great scholar of Kannada and Sanskrit literature. He received
education in literature, Sanskrit, and Kannada from his father and later
became famous as a great thinker and philosopher. Shridharacharya ji
explained zero and quadratic equations. I proposed the formula for
solving it. His famous work, Ganitasar, which is called Trishti' or also
known as 'Trishatika’, Shridharacharya himself has written in the first
verse of his famous book that this book is the essence of his
Patiganitha. A description of his other works, Patiganit and Algebra
(which are accessible), is also available. He made many important
discoveries in algebra. The rules invented by him for solving quadratic
equations by making them perfect squares are still popular by the
name of' Shridhar's rule' or Hindu rule.

Based on Shridharacharya's famous work 'Trishatika’,
Bhaskaracharya wrote his famous book 'Lilavati'.

Shridharacharya, in his book 'Ganitasar', has discussed the

following topics: integral multiplier, division, square, square root,
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cube, cube root, fraction, compound part caste, division part caste, part
relation, part caste, triarashik, saptarashik, navarashik, bhand-
pratibhand, mixer (S98R) behavior, and emotional behavior. The
incorporation and description of the monopolization formula, gold
mathematics, projective mathematics, simultaneous purchase and sale
formula, category behavior, area behavior, account behavior, mind
behavior, wood behavior, number behavior, shadow behavior, etc. are

presented.

Explanation of zero: Compared to other mathematicians, the
explanation of zero presented by Shridharacharya is the clearest— his
explanation is that if zero is added to any number, then the sum is
equal to that number. If zero is subtracted from any number then the
result is equal to that number. If zero is multiplied by any number then
the product will be zero.

e To divide a number by a fraction, he said that the number should

be multiplied by the reciprocal of that fraction.

Shridharacharya has explained the method of solving quadratic

equation -
ax?+bx+c=0
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(Bhaskaracharya quoted the solution to the same equation in his
beejganitam. Which is given below?)
TR 6R: &0 9eTgd IO | STeAhas 1ed: St 98t aat 7o |
The method mentioned in the above verse is used in modern

mathematics to solve second-degree equations.
—-btVb2—-4ac

2a

X =
% Sudyumna acharya
Sudyumna acharya He is a famous grammarian. He completed his
M.A. from Allahabad University and was awarded Ashtasvarna
Padak, D.Phil., worked for 34 years as a professor, and is currently
working as the Director of Ved Vani Vitan at the Oriental Studies
Research Institute, Satna. He is the author of various books such as
philosophy, physics, grammar, linguistics, ancient and modern, etc. He
has also written books on 'Thinking Stream of Development of Science
in Indian Mathematics' and 'Indian Tradition of Development of
Mathematics'. His book is written in such a way that it can be taught

directly as a textbook. Apart from this, he has also translated Sridhar's

Trishatika.
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Amulya Kumar Bagh (b. 1937)

He was associated with S. N. Sen. during the establishment of the
INSA Commission. Has been associated with the Indian Journal of
History of Science and has contributed significantly to the success and
growth of the journal. Bagh has published an overview of mathematics

in ancient and medieval India (1991 Banaras) and has also translated

the Shulbha Sutra with S. N. Sen.
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3113'{[ YA/ Model Que. Paper: V/23-24/ iU /
49U 95H-34 / Vedabhushan Fifth Year/
%41 10 / gd 7S - 1T / Class 10* / Purv Madhyama - II
a9 / Year 2023-24
{asg — 71Td /Mathematics

ol — 100 G - 3 90
o @i 4% &S HLAT e B | e It is mandatory to attempt all the questions.
o Tl U F IO UGN H TR W & f5d | e Write down the answers at the appropriate places
o IRIUIAT &g A 40% i fraiRa 21 provided.
o G 9N TF H TE| H foRad wen &g | The minimum pass marks are 40%.

R FOU) e The model question paper should be used by the

students for written examination practice.

9% - 01. §E ey & W« (V) g SR - 10 x 2 =20

Question - 01. Mark in front of the correct option (v) put on.
1. RS ERE FRE T E
Which of the following statement is not true?
(31)  Sfceh are | IO A 2 @ A w fEda W R |
In Vedic literature, rigveda has the second position in terms of

calculations.

A

(3T) dicEk TTSE Hl GoH TSl o HEARN H AMASHR a1 RHE
TSt B
The prime contribution of Vedic literature is the invention

of numbers and the decimal system.
3) 10% = 3 / 10*> = hundred
(@) oo H1 I aET FE T R |

The meaning of Shulb is 'thread or rope'.
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2. A Youds % G H HiA-G1 Y G T2 |
Which statement is not true in the respect of Bodhayana Shulbasutra?
(@) SrTEE Yougs H o (TE) FAF3E |
n The value of is 3 in Bodhayana Shulbasutra.
(3M)  SITEE T % G €9 F TEAR I THT F A9 @ JEd
The original form of Bodhyan's theorem is known as the
Pythagorean theorem.

(3)  STEE Yougs FO TFded A B |
Bhodhayan Shulbasutra comes under Krishna Yajurveda.
@) S Yoo YF TR e |

Bodhayan Shulbasutra comes under Shukla Yajurveda.

3.  OUEd % Gad § HiF-91 U G T2 8 |

Which statement is not true about the set?

(@)  TEg % GURHING T9E I =9 Fed ¢ |
A well-defined collection of objects is called a set.

(=) E qg=g foad el Ft @ IR &, IR a9
FESAE |
Which sets have a finite number of elements are called
finite set.

(31 P e T sl A s SR @, i g

FEAAN &

Which have an infinite number of elements are called a

finite set.

@) R G=g % 5N O SUEq=d a1 Ghd 2|

The empty set can form three subsets.
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4, TEUEH TSI H R FAAGA TEIE |
Which statement is not true with respect to polynomials?

AR\ N D

(37) el 9gug & WA O 1§ W I TgUE I Ui TgIE Fad & |
If the degree of a polynomial is 1, then polynomial is called

a linear polynomial.

= e

() fohEll Tgue H = 1 = 2 & W IE FgHG FHl G 9gue FEd 2 |
If the degree of a polynomial is 2, then polynomial is called

a quadratic polynomial.

(@) el g9 § S A 91 3 & W 39 9g9E &I e 9g9e FEd & |
When the degree of a polynomial is 3, that polynomial is

called a cubic polynomial.

) FIHR FAES (0 +p) = =

a

Sum of zeroes (a+ ) = g
5. [\ ¥ | R4-91 9A &-
Which of the following is true -?

(1) WWW = _b/a / Product of zeros = _b/a

(3T) IR FIPEARS (af) = 2 / Product of zeros (aff) =
(3) i (31) T (M) / Both (A) and (aa)
(EE) 94 d #2981 / None of these
6. RN % TU ¥ | /There are books of Shridharacharya.
(1) 9Tl T W BRIfaRt / Pati ganit and Trishatik
(M) SiSEd! ITTd W BPriat / Lilavati ganit and Trishatika

3) Frfaer / Trishatik
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("i‘) I8 @ %15 &1 / None of these
7. HﬁWﬁmalx+b1y+cl=03‘ﬁTa2x+b2y+cz=0$f311%?ﬁ'€l
& BN, 5T

The system of equations a;x + b;y + ¢; = 0 and a,x + b,y + ¢, =

0 will have a unique solution, when

ay _ by o _a
&) =5 Cn —=2
Th, o, O, 21 9.1
(3) ap i bz (é) a i C2

8. a+(n—l)dﬁ'd%—/Whatisdina+(n—1)d
(37)  GHIR ST A e I
Last term of arithmetic progression
(3T1) TR 20T & 9ei i &
No. of terms in arithmetic progression
(3) G ST 1 EE S
Common difference of arithmetic progression

() R ST F I UG

First term of arithmetic progression

9. ferAtosRad Sul § § Hia-6) GHC S0 § ?

Which of the following series is an arithmetic progression?
N 2,4,8,16, ... m 1,3,9,27,...

® 1,2,3,4, 5. @ 0,5,25,10,...
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10. s SO R Ry @ wwafeaa & -

Bhodhayan's theorem what triangle from is related to -

(31) GHaE R (3M) EHRI R
Equilateral triangle Right triangle
(3) GufEag By @) IuEH i
Isosceles triangle Above all three
e - 02. Rk =l 1 gfd HifTe - 5x2=10
Question - 02. Fill in the blanks -
1. SinA = % E\f, N e B — g |

If sinA = %, then cosecA ......oeeeueen..

The opposite of the cube operation is the .........................

4. fcuiwforgd x s SR Rl FEAE |

The coordinate of the x axis in the coordinate point is called ..................

-

5.  fead ST TR R A o e |

The value of the probability of a certain event is ..................
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9% - 03. frafoiaa gl & fom = R ikt - 5x2=10
Question - 03. Consider matching the following pairs -

< A o

1. YA <. dlaqh IMUTd
Aryabhatta Vedic Mathematics

2. WREUEHE @ gF g
Bhaskaracharya Panch Siddhaant

3. SERH T EVEEH
Brhmgupta Aryabhattiyam

4, dANEMRER . fagea R
Varahamihira Siddhanta Shiromani

5. WRAEFE A . TEge fe
Bhaarateey Krishna Teerth Brahmasfut Siddhanta
ST ToHI % IR T GEY fheq 1 79 FRre —

Select the correct option based on the above pairs -
) @), @) &), B) (), (4) (@), () (F)
M (1) (&), 2) (31), ) (¥), (4) (1), (5) (W)
® @D, @) &), G)(E) @) @), (5) @)
@ (1)), @), 0 &) @ @, E6) @

UH - 04. €T / A FIA W TR Ffo — 5x1=5
Question - 04. Consider the true / false statement
1. 30 2 H GA9LH SN fgdeg § fsar g |

The first use of the word 'Zero' is found in the atharvaveda.

2. I8 Q=Y TEH RiE agd A & 39 Rk age Fad |
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The set does not contain any element is called the Empty set.
3. SHEWHAIH2E |
Paramitra digit of 5 is 2.
4. THWHR ST % EE AR @ EHE AL |
Common difference of arithmetic progression to represent From

{7

a

5. ‘Trigonometry’ 3eq %I Ghd € A qed & |
The “Trigonometry” word is believed to be derived from Sanskrit.

ST B BN TR T foreheq 1 e AT -

Read the above statements and choose the correct option

) (1)¥dF, (2) T4, (3) 94, (4) 94, (5) HA
(1) True, (2) True, (3) True, (4) True, (5) False
(3 (1) §F, (2) 4, (3) 3Ed, (4) 6H, (5) A
(1) True, (2) True, (3) False, (4) False, (5) True
X (1)Fd, (2) A4d, (3) 9d, (4) 3EH, (5) @4
(1) True, (2) False, (3) True, (4) False, (5) True
@) (1) @A, (2) TF, (3) A, (4) IEA, (5) TA
(1) False, (2) True, (3) False, (4) False, (5) True

9 - 05. e SR T4 — 10 x2=20
Question - 05. Very short answer type questions -

N D

1. @H=dl % §9 € 9 F1 §AId & | /What do you understand by

union of sets.
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2. TUF%S A & /find the product - (4x +5) (2x + 3)

3.  UHeged JEU1 G § INERS HieT |
Find the product by Eknunen Purvena Sutra.
223%x99

4. I 1 &S JIdl hioT foreenl 7 | & |

Find the area of the circle whose side is 7 cm.
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5. g% PeAnave & e O3 fRad |

Write the formula for the area of a sector of a circle.

6.  AIEA THY FT FUE fSRaT |

Write the statement of Bodhayan's theorem.

7.  GHR U & n 91 98 A B F G [SRaT |

Write the formula to find the n'" term of an A.P.
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8. T n THE I AR S F H1 G foRaT |

In n is even, then write the formula to find the median.

9.  dgod 9 MY R GHA & 3801 d GHT |
What do you understand by mode, explain with example.
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10. U U Tl Bl T SGF HSF TN [hde GRUTH T TFd & |

How many outcomes can occur on its face when a dice is thrown.

9% - 06. ST 9 — 5x3=15
Question - 06. Short Answer Type questions -

1.  (10x 4+ 7) % I A HI | Find the zeroes of (10 x + 7)

2. TGSl (-2, 3) W (4, 5) % &4 @l g0 T HI |
Find the distance between the points (-2, 3) and (-4, 5)
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4. IE I T IR T GRS T HiT STEen! Brean 7 @ . 8 |
Find the circumference and area of the circle whose radius is 7

cm.
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5. qﬁtanAz%E\l,a\TcosAaﬁ'{sinAﬂm?lﬁﬂqflﬁQI

If tanA = % then Find the value of cosA and sinA.

5% - 07. e T el — 4x5=20
Question - 07. Long Answer Type Questions -

1. R ST 9T I G Y (@R GHIE 3x2 — 5x + 2 = 0 &I & |
Solve the equation 3x* — 5x + 2 = 0 by writing the formula given

by Sridharacharya.
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2. FeAlCENEH G g AU S HINTT |
Find the product by urdhvatiryagbhyam formula.

588 x 512

3.  OH=d H Y F1 G &7 T & IR Rl GHIET
What do you understand by set? Explain the classification of sets.
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4. SETErAT ¥ NG ST A1 TR § AT 98 H Al foreR e Hif
Explain the Veda Mantra related to the number of Rudrashtadhyayi.

MAHARSHI SANDIPANI RASHTRIYA VEDA VIDYR PRATISHTHAN, WIIRIN (M.P) 231

1'l-|i'ni\I::| ol Edbmention, (emvernmesd of ledia)



Rashtriva Adarsh Veda Vidyalaya Run and Proposed by
MAHARSHI SANDIPANI RASHTRIYA VEDA VIDYA PRATISHTHAN, UJJAIN (M.P)

(Ministry of Education, Government of India)

Rashtriya Adarsh Veda Vidyalaya

Uttarakhand
..h-nl.l <
I i,
Er—

Rashtriva Adarsh Veda Vidyalaya Rashtriva Adarsh Veda Vidyalaya

Dwarka (Gujarat) Punjab > f Guwahati (Assam)

Gujnrat

MSRVYP, HQ :
Rashtriya Adarsh Veda Vidyalaya
Ujjain (Madhya Pradesh)

Telangana

Anghrs Shri Jagannath Rashtriya Adarsh Veda Vidyalaya

Pradesh
Puri (Odisha)
Kﬁrnarl ka

Rashtriya Adarsh Veda Vidvalaya (0,
Sringeri (Karnataka) \

MAHARSHI SANDIPANI RASHTRIYA VEDA VIDYA PRATISHTHAN, UJIAIN (M.P)

(Ministry of Education, Government of India)
Veda Vidya Marg, Chintaman, Jawasiya, Ujjian, Madhya Pradesh 456006

Phone : (0734) 2502266, 2502254, E-mail : msrvvpujni@gmail.com, website - www.msrvvp.ac.in




