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The Textbook Society, Karnataka has been engaged in producing new textbooks
according to the new syllabi prepared, which in turn are designed based on NCF – 2005
since June 2010. Textbooks are prepared in 11 languages; seven of them serve as the
media of instruction. From standard 1 to 4 there is the EVS and 5th to 10th there are
three core subjects namely mathematics, science and social science.

NCF – 2005 has a number of special features and they are:
 Connecting knowledge to life activities

 Learning to shift from rote methods

 Enriching the curriculum beyond textbooks

 Learning experiences for the construction of knowledge

 Making examinations flexible and integrating them with classroom experiences

 Caring concerns within the democratic policy of the country

 Make education relevant to the present and future needs.

 Softening the subject boundaries, integrated knowledge and the joy of learning.

 The child is the constructor of knowledge

The new books are produced based on three fundamental
approaches namely :

1. Constructive approach,

2. Spiral Approach and Integrated approach

The learner is encouraged to think, engage in activities, master skills and competencies.
The materials presented in these books are integrated with values. The new books are
not examination oriented in their nature. On the other hand they help the learner in the
total development of his/her personality, thus help him/her become a healthy member of a
healthy society and a productive citizen of this great country, India.

In Social science especially in standard 5, the first chapter deals with the historical,
geographical, cultural and local study of the division in which learners live. A lot of additional
information is given through box items. Learners are encouraged to work towards
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construction of knowledge through assignments and projects. Learning load of
memorizing dates has been reduced to the minimum. Life values have been integrated
with content of each chapter.

We live in an age of science and technology. During the past five decades man
has achieved great things and realized his dreams and reached pinnacle of glory. He
has produced everything to make life comfortable. In the same way he has given
himself to pleasures and reached the stage in which he seems to have forgotten basic
sciences. We hope that at least a good number of young learners take to science in
higher studies and become leading scientists and contribute their share to the existing
stock of knowledge in order to make life prosperous. Ample opportunity has been
given to learners to think, read, discuss and learn on their own with very little help
from teachers. Learning is expected to be activity centered with the learners doing
experiments, assignments and projects.

Mathematics is essential in the study of various subjects and in real life. NCF
2005 proposes moving away from complete calculations, construction of a framework
of concepts, relate mathematics to real life experiences and cooperative learning.
Many students have a maths phobia and in order to help them overcome this phobia,
jokes, puzzles, riddles, stories and games have been included in textbooks. Each
concept is introduced through an activity or an interesting story at the primary level.
The contributions of great Indian mathematicians are mentioned at appropriate places.

The Textbook Society expresses grateful thanks to the chairpersons, writers,
scrutinisers, artists, staff of DIETs and CTEs and the members of the Editorial Board
and printers in helping the Textbook Society in producing these textbooks.

 G . S Mudambadithaya Nagendrakumar
Coordinator, Curriculum Revision Managing Director

and Textbook Preparation Karnataka Textbook Society
Karnataka Textbook Society Bengaluru, Karnataka

Bengaluru, Karnataka
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The Government of India through NCERT have brought out NCF 2005 to
revise the curriculum of schools and suggested all the states to introduce revised
textbooks in the schools based on the new curriculum. Accordingly State
Governments took up the work and requested respective DSERTs to start
introducing new curriculum and texts. Karnataka Government has suggested to
its DSERT to take up the challenge to fulfil the vision of NCF-2005. DSERT,
Karnataka started the process: constituted committees to revise the syllabi,
identified the writers and requested these people to write textbooks based on the
new syllabi incorporating the expectations of NCF-2005. Karnataka Text Book
Society took the initiative and coordinated the whole programme of writing these
textbooks.

The current work, a textbook in mathematics for 8th standard, is a step taken in
this direction. An effort has been made here to look at the mathematics needed at 8th

standard through a different lens. At first glance, this may look a totally unconventional
approach. Some may feel that it is hard on the part of 8th standard students. On the
other hand that is the correct age for the students to learn new concepts and ideas.
Students are receptive to new intellectual challenges. It is the onus of the teachers to
teach new things to the students and prepare them to the challenges of the ever
changing world. This textbook is also an effort to integrate our students with the
national mainstream where CBSE has surged forward and parents think that their
wards will be better off by learning CBSE texts.

We have tried here to tell something new about numbers and number system.
Similarly, some thing new about graphs, postulates of geometry and congruency
of triangles are also introduced with more expectations. Quadrilaterals have
been introduced now itself. There are optional problems at the end to challenge
the students. It is my earnest request to all my teacher friends to take up the new
challenge. Let the parents of our students not feel that their wards are always in
the back seats.

B.J. Venkatachala
Homi Bhabha Centre for

Science Education, TIFR, Mumbai
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TEXTBOOK COMMITTEE

Chairman
Dr. B.J.Venkatachala, Professor, H.B.C.S.E(T.I.F.R, Mumbai, Department of
Mathematics, Indian Institute of Science, Bengaluru.

Members
1. Dr. G.Sheela, Asst. Professor, Department of Education, Manasagangotri, Mysuru

University, Mysuru.
2. Sri T.K. Raghavendra, Lecturer, D.I.E.T., Chickballapur.
3. Sri A.Ramaswamy, Asst. Master, Govt. Empress High School, Tumkuru.
4. Sri Vinay A Joseph, Asst. Master and P.R.O., St. Xavier’s High School, Shivajinagar,

Bengaluru.
5. Sri Vasanti Rao, Retired Teacher, Rajajinagar, Bengaluru.
6. Sri G.M.Jangi, Artist, D.S.E.R.T, Bengaluru.

Translation Committee (Hindi )
1. Shri Vilas G. Pudale. Shri Shanthinath, Hindi High School, Ghantikeri, Hubballi.

Scrutinisers
1. Dr. Ashok M. Limkar, Subject Inspector of Mathematics, D.D.P.I.,Office,

Vijayapura.
2. Sri A.S.Hanuman, Subject Inspector of Mathematics, D.D.P.I., Office, Shivamogga.

Editorial Committee Members
1. Dr. Sameera Simha, Joint Secretary, Vijaya Educational Institutions, Jayanagar,

Bengaluru.
2. Dr. S Shiva kumar, Professor, R V Engineering College, Bengaluru.

Translation Committee (Hindi )
1. Shri Vilas G. Pudale. Shri Shanthinath, Hindi High School, Ghantikeri, Hubballi.

Chief advisors
1. Sri Nagendrakumar, Managing Director, Karnataka Textbook Society, Bengaluru.
2. Smt Nagamani C, Deputy Director, Karnataka Textbook Society, Bengaluru.

Chief Co-ordinator
Prof. G. S. Mudambadithaya, Curriculum review and Textbook preparation, Kanataka
Textbook Society, Bengaluru.

Programme Co-ordinators
Smt Jayalakshmi C.D, Assistant Director, Karnataka Textbook Society(R), Bengaluru.
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¥ÀjµÀÌgÀuÉ PÀ¥ÀjµÀÌgÀuÉ PÀ¥ÀjµÀÌgÀuÉ PÀ¥ÀjµÀÌgÀuÉ PÀ¥ÀjµÀÌgÀuÉ PÀÄjvÀÄÄjvÀÄÄjvÀÄÄjvÀÄÄjvÀÄ

MAzÀjAzÀ ºÀvÀÛ£ÉÃ vÀgÀUÀwAiÀÄ ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À §UÉÎ ¥ÀæPÀlUÉÆAqÀ ̧ ÁªÀðd¤PÀ C©ü¥ÁæAiÀÄUÀ¼À£ÀÄß
UÀªÀÄ¤¹ ªÀiÁ£Àå ªÀÄÄRåªÀÄAwæAiÀÄªÀgÀÆ CxÀð À̧aªÀgÀÆ DVgÀÄªÀ ²æÃ ¹zÀÝgÁªÀÄAiÀÄå£ÀªÀgÀÄ vÀªÀÄä
2014-15 gÀ §eÉmï£À°è vÀdÕgÀ ¸À«ÄwAiÀÄ£ÀÄß gÀa¸ÀÄªÀ WÉÆÃµÀuÉ ªÀiÁrzÀgÀÄ. vÀdÕgÀÄ
C£ÀÄ À̧j À̧̈ ÉÃPÁzÀ ªÀÄÆ® D±ÀAiÀÄªÀ£ÀÄß »ÃUÉ ºÉÃ½zÀgÀÄ: "¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À£ÀÄß ̧ ÁªÀiÁfPÀ ̧ ÁªÀÄgÀ̧ Àå,
£ÉÊwPÀªÀiË®åUÀ¼ÀÄ, ªÀåQÛvÀé«PÀ̧ À£À, ªÉÊeÁÕ¤PÀ ªÀÄvÀÄÛ ªÉÊZÁjPÀ ªÀÄ£ÉÆÃ s̈ÁªÀ, eÁvÀåwÃvÀvÉ ªÀÄvÀÄÛ
gÁ¶ÖçÃAiÀÄ §zÀÞvÉUÀ½UÉ C£ÀÄªÁUÀÄªÀAvÉ vÀdÕgÀ À̧«ÄwAiÀÄ£ÀÄß ¥ÀÄ£Àgï gÀa À̧̄ ÁUÀÄªÀÅzÀÄ" - EzÀÄ
§eÉmï ̈ sÁµÀtzÀ°è ̧ ÁzÀgÀ¥Àr¹zÀ D±ÀAiÀÄ.

D£ÀAvÀgÀ ²PÀët E¯ÁSÉAiÀÄÄ MAzÀjAzÀ ºÀvÀÛ£ÉÃ vÀgÀUÀwAiÀÄªÀgÉV£À ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À
¥ÀjµÀÌgÀuÉUÁV 27 À̧«ÄwUÀ¼À£ÀÄß gÀa¹ ¢£ÁAPÀ: 24.11.2014 gÀAzÀÄ DzÉÃ±ÀºÉÆgÀr¹vÀÄ. F
À̧«ÄwUÀ¼ÀÄ «µÀAiÀÄªÁgÀÄ ªÀÄvÀÄÛ vÀgÀUÀwªÁgÀÄ ªÀiÁ£ÀzÀAqÀPÀÌ£ÀÄUÀÄtªÁV gÀavÀªÁzÀªÀÅ. ««zsÀ

¥ÀoÀå«µÀAiÀÄUÀ½UÉ À̧A§A¢ü¹zÀ vÀdÕgÀÄ, CzsÁå¥ÀPÀgÀÄ F À̧«ÄwUÀ¼À°èzÁÝgÉ. FUÁUÀ̄ ÉÃ °TvÀªÁV
§A¢gÀÄªÀ C£ÉÃPÀ DPÉëÃ¥ÀUÀ¼ÀÄ ªÀÄvÀÄÛ «±ÉèÃµÀuÉUÀ¼À£ÀÄß ¥Àj²Ã°¹, vÀ¥ÀÄà M¥ÀÄàUÀ¼À §UÉÎ ¤tð»¹
¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À£ÀÄß ¥ÀjµÀÌj À̧ÄªÀ ºÉÆuÉºÉÆvÀÛ F À̧«ÄwUÀ½UÉ `CUÀvÀå«zÀÝ°è ¥ÀoÀåªÀ̧ ÀÄÛªÀ£ÀÄß ¥ÀjµÀÌj¹
£ÀAvÀgÀ ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À£ÀÄß ¥ÀjµÀÌj À̧ÄªÀ' ¸ÁévÀAvÀæöåªÀ£ÀÄß 24.11.2014gÀ DzÉÃ±ÀzÀ̄ ÉèÃ ¤ÃqÀ̄ ÁVvÀÄÛ.
D£ÀAvÀgÀ 19.09.2015 gÀAzÀÄ ºÉÆ À̧ DzÉÃ±À ºÉÆgÀr¹ `CUÀvÀå«zÀÝ°è ¥ÀÄ£Àgï gÀa À̧ÄªÀ'
¸ÁévÀAvÀæöåªÀ£ÀÄß ¤ÃqÀ̄ Á¬ÄvÀÄ. »ÃUÉ À̧ªÀÄUÀæ ¥ÀjµÀÌgÀuÉUÉÆAqÀ ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À£ÀÄß 2016-17 gÀ
§zÀ®Ä 2017-18£ÉÃ ±ÉÊPÀëtÂPÀ ªÀµÀðzÀ°è eÁjUÉÆ½¸À¯ÁUÀÄªÀÅzÉAzÀÄ EzÉÃ DzÉÃ±ÀzÀ°è
w½ À̧̄ Á¬ÄvÀÄ.

C£ÉÃPÀ ªÀåQÛUÀ¼ÀÆ À̧AWÀl£ÉUÀ¼ÀÆ À̧éAiÀÄA¥ÉæÃjvÀgÁV ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À ªÀiÁ»wzÉÆÃµÀ,
D±ÀAiÀÄzÉÆÃµÀUÀ¼À£ÀÄß ¥ÀnÖªÀiÁr ²PÀët À̧aªÀjUÉ, ¥ÀoÀå¥ÀÄ À̧ÛPÀ À̧AWÀPÉÌ PÀ¼ÀÄ»¹zÀÝgÀÄ. CªÀÅUÀ¼À
¥Àj²Ã®£ÉªÀiÁrzÀÝ®èzÉ, À̧«ÄwUÀ¼ÁZÉUÉ C£ÉÃPÀ À̧AªÁzÀUÀ¼À£ÀÄß K¥Àðr¹ «ZÁgÀ «¤ªÀÄAiÀÄ
ªÀiÁrPÉÆArzÉÝÃªÉÉ. ¥ÁæxÀÀ«ÄPÀ ªÀÄvÀÄÛ ¥ËæqsÀ±Á¯Á CzsÁå¥ÀPÀgÀ À̧AWÀUÀ¼À eÉÆvÉ ZÀað¹zÀÝ®èzÉ
¥Àæ±ÁßªÀ½ ¹zÀÞ¥Àr¹ CzsÁå¥ÀPÀjUÉ PÀ½¹ C©ü¥ÁæAiÀÄUÀ¼À£ÀÄß À̧AUÀæ» À̧̄ ÁVzÉ. CzsÁå¥ÀPÀgÀÄ,
«µÀAiÀÄ¥Àj«ÃPÀëPÀgÀÄ  ªÀÄvÀÄÛ  qÀAiÀÄmï ¥ÁæA±ÀÄ¥Á®gÀ ¥ÀævÉåÃPÀ À̧̈ sÉUÀ¼À£ÀÄß £ÀqÉ¹ «±ÉèÃµÀuÁvÀäPÀ
C©üªÀÄvÀUÀ¼À£ÀÄß ¥ÀqÉAiÀÄ¯ÁVzÉ. «eÁÕ£À, À̧ªÀiÁd«eÁÕ£À, UÀtÂvÀ, s̈ÁµÉ ¸Á»vÀÀåUÀ½UÉ À̧A§A¢ü¹zÀ
vÀdÕjUÉ ªÉÆzÀ̄ ÉÃ ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À£ÀÄß PÀ¼ÀÄ»¹ D£ÀAvÀgÀ À̧̈ sÉ £ÀqÉ¹ ZÀað À̧̄ ÁVzÉ. ªÀÄ»¼Á
À̧AWÀl£É ºÁUÀÆ «eÁÕ£À À̧A§A¢ü À̧A Ȩ́ÜUÀ¼À£ÀÄß DºÁé¤¹ aAvÀ£É £ÀqȨ́ À̄ ÁVzÉ. »ÃUÉÀ

J¯Áè ªÀÄÆ®UÀ½AzÀ ¥ÀqÉzÀ Cj«£À DzsÁgÀzÀ ªÉÄÃ¯É ¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼À£ÀÄß CUÀvÀå«zÀÝPÀqÉ
¥ÀjµÀÌj À̧̄ ÁVzÉ.
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§ºÀÄªÀÄÄRåªÁzÀ E£ÉÆßAzÀÄ ¸ÀAUÀwAiÀÄ£ÀÄß E°è ºÉÃ¼À¨ÉÃPÀÄ. PÉÃA¢æÃAiÀÄ ±Á¯Á
(N.C.E.R.T) ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À eÉÆvÉ gÁdåzÀ ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À£ÀÄß vË®¤PÀªÁV CzsÀåAiÀÄ£À ªÀiÁr
À̧®ºÉUÀ¼À£ÀÄß ¤ÃqÀ®Ä «eÁÕ£À, UÀtÂvÀ ªÀÄvÀÄÛ  À̧ªÀiÁd«eÁÕ£ÀPÉÌ À̧A§A¢ü¹zÀAvÉ vÀdÕgÀ ªÀÄÆgÀÄ
À̧«ÄwUÀ¼À£ÀÄß gÀa À̧̄ Á¬ÄvÀÄ. F À̧«ÄwUÀ¼ÀÄ ¤ÃrzÀ vË®¤PÀ «±ÉèÃµÀuÉ ªÀÄvÀÄÛ À̧®ºÉUÀ¼À£ÀÄß

DzsÀj¹ gÁdå ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À UÀÄtªÀÄlÖªÀ£ÀÄß ºÉaŅ̃ À̄ ÁVzÉ. PÉÃA¢æÃAiÀÄ ±Á¯Á ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ½VAvÀ
£ÀªÀÄä gÁdåzÀ ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À UÀÄtªÀÄlÖ PÀrªÉÄAiÀiÁUÀzÀAvÉ PÁAiÀÄÄÝPÉÆ¼Àî̄ ÁVzÉ. eÉÆvÉUÉ DAzsÀæ,
vÀ«Ä¼ÀÄ£ÁqÀÄ, ªÀÄºÁgÁµÀÖç gÁdåUÀ¼À ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À eÉÆvÉ £ÀªÀÄä ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À£ÀÄß ¥Àj²Ã° À̧̄ ÁVzÉ.

E£ÉÆßAzÀÄ À̧àµÀÖ£ÉAiÀÄ£ÀÄß ¤ÃqÀ®Ä §AiÀÄ À̧ÄvÉÛÃ£É. £ÀªÀÄä À̧«ÄwUÀ¼ÀÄ ªÀiÁrgÀÄªÀÅzÀÄ
¥ÀjµÀÌgÀuÉAiÉÄÃ ºÉÆgÀvÀÄ ¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À À̧ªÀÄUÀæ gÀZÀ£ÉAiÀÄ®è. DzÀÝjAzÀ FUÁUÀ̄ ÉÃ gÀavÀªÁVgÀÄªÀ
¥ÀoÀå¥ÀÄ À̧ÛPÀUÀ¼À À̧égÀÆ¥ÀPÉÌ J°èAiÀÄÆ zsÀPÉÌAiÀÄÄAlÄªÀiÁr®è. °AUÀvÀé À̧ªÀiÁ£ÀvÉ, ¥ÁæzÉÃ²PÀ ¥Áæw¤zsÀå,
gÁ¶ÖçÃAiÀÄ À̧ªÀÄUÀævÉ, À̧ªÀiÁ£ÀvÉ, ¸ÁªÀiÁfPÀ ¸ÁªÀÄgÀ̧ ÀåUÀ¼À »£Éß É̄AiÀÄ°è PÉ®ªÀÅ ¥ÀjµÀÌgÀuÉUÀ¼ÀÄ
£ÀqÉ¢ªÉ. »ÃUÉ ¥ÀjµÀÌj À̧ÄªÁUÀ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåPÀæªÀÄ ZËPÀlÄÖ ªÀÄvÀÄÛ gÁdå ¥ÀoÀåPÀæªÀÄ ZËPÀlÄÖUÀ¼À£ÀÄß
«ÄÃj®èªÉAzÀÄ w½ À̧§AiÀÄ À̧ÄvÉÛÃªÉ: eÉÆvÉUÉ £ÀªÀÄä À̧A«zsÁ£ÀzÀ D±ÀAiÀÄUÀ¼À£ÀÄß C£ÀÄ À̧j À̧̄ ÁVzÉ.
À̧«ÄwUÀ¼ÀÄ ªÀiÁrzÀ ¥ÀjµÀÌgÀuÉAiÀÄ£ÀÄß ªÀÄvÉÆÛªÉÄä ¥Àj²Ã° À̧®Ä «µÀAiÀÄªÁgÀÄ G£ÀßvÀ ¥Àj²Ã®£À
À̧«ÄwUÀ¼À£ÀÄß gÀa¹ C©ü¥ÁæAiÀÄ¥ÀqÉzÀÄ C¼ÀªÀr À̧̄ ÁVzÉ.

»ÃUÉ PÀæªÀÄ§zÀÞªÁV £ÀqÉzÀ PÉ® À̧PÉÌ vÀªÀÄä£ÀÄß vÁªÀÅ À̧A¥ÀÆtð vÉÆqÀV¹PÉÆAqÀ 27
À̧«ÄwUÀ¼À CzsÀåPÀëgÀÄ ªÀÄvÀÄÛ À̧zÀ̧ ÀågÀ£ÀÄß ºÁUÀÆ G£ÀßvÀ ¥Àj²Ã®£Á À̧«ÄwAiÀÄ À̧ªÀÄ À̧ÛgÀ£ÀÄß

PÀÈvÀdÕvÉ¬ÄAzÀ £É£ÉAiÀÄÄvÉÛÃªÉÉ. CAvÉAiÉÄÃ À̧«ÄwUÀ¼À PÉ® À̧ À̧ÄUÀªÀÄªÁV £ÀqÉAiÀÄÄªÀAvÉ ªÀåªÀ̧ ÉÜªÀiÁqÀ®Ä
PÁAiÀÄðPÀæªÀÄ C¢üPÁjUÀ¼ÁV ¤µÉ×¬ÄAzÀ zÀÄrzÀ ¥ÀoÀå¥ÀÄ À̧ÛPÀ À̧AWÀzÀ J¯Áè C¢üPÁjUÀ¼À£ÀÆß
£É£ÉAiÀÄÄvÉÛÉÃªÉ. À̧ºÀPÀj¹zÀ ¹§âA¢UÀÆ £ÀªÀÄä ªÀAzÀ£ÉUÀ¼ÀÄ. C©ü¥ÁæAiÀÄ ¤Ãr À̧ºÀPÀj¹zÀ À̧ªÀð
À̧AWÀl£ÉUÀ¼ÀÄ ªÀÄvÀÄÛ vÀdÕjUÉ zsÀ£ÀåªÁzÀUÀ¼ÀÄ.

£ÀgÀ¹AºÀAiÀÄå                                   ¥ÉÆæ. §gÀUÀÆgÀÄ gÁªÀÄZÀAzÀæ¥Àà
 ªÀåªÀ̧ ÁÜ¥ÀPÀ ¤zÉðÃ±ÀPÀgÀÄ                                      À̧ªÁðzsÀåPÀëgÀÄ
PÀ£ÁðlPÀ ¥ÀoÀå¥ÀÄ À̧ÛPÀ À̧AWÀ (j)                            ¥ÀoÀå¥ÀÄ À̧ÛPÀ ¥ÀjµÀÌgÀt À̧«Äw
    ¨ÉAUÀ¼ÀÆgÀÄ-85                                  PÀ£ÁðlPÀ ¥ÀoÀå¥ÀÄ¸ÀÛPÀ ¸ÀAWÀ (j)

 É̈AUÀ¼ÀÆgÀÄ-85
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Chief Chairperson  :
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Committee Bengaluru - 85

Chief Advisors :
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^maVr` J{UV - EH$ g§{jßV n[aM`

^maVr` J{UV d¡{XH$ H$mb go àma§̂  hþAm& d¡{XH$ H$mb Ho$ nwñVH$m| Ho$ ~hþV _hÎdnyU© ~mV|

h¢ ewëd gyÌ& BZ_| `k Hw$ÊS> H$s aMZmAm| H$m {dñVma dU©Z g_m{dîQ> h¡& BZ àmMrZ nwñVH$m|

_| 2, 3  Am{X H$a{U`m| H$m n[aM` {_bVm h¡& dmñVd _| àmMrZ J{UV H$m {dH$mg, `k

Am¡a `mJ VWm Á`mo{Vf emñÌ _| A{^é{M Ho$ H$maU hþAm)& ~moYm`Z gyÌ Am¡a AnmñW§̂  gyÌ

2  H$m AË`ÝV ghr AZw_mZ _yë`  Ho$ ê$n _| {X`m

J`m h¡ Omo 5 Xe_bd ñWmZm| VH$ ghr h¡&

J«rH$ bmoJm| Ho$ nyd© hr nwamVZ n¡WmJmoag à_ò  CnamoŠV gyÌm| Ûmam {gÕ {H$`m Wm& EH$ Am¡a g_ñ`m

{OgH$m hb àmßV Zht hþAm h¡ {Ogo d¥Îmm| H$m dJ© H$hVo h¡, BZ ewëd gyÌm| _| BgH$m hb

{_bVm h¡&

Bg_| EH$ ì`pŠV H$mo _mnZr Am¡a {ÌÁ`m Ho$ Cn`moJ go dJ© H$s aMZm H$aZm h¡ {OgH$m joÌ\$b

XÎm d¥Îm Ho$ joÌ\$b Ho$ g_mZ h¡& ewëd gyÌm| _| Eogo dJm] H$s aMZm H$m {dYmZ {_bVm h¡&

Bg g_ñ`m H$mo 2000 dfm] VH$ H$moB© hb àmßV Zht Wm `h {gÜX hþAm H$s BgH$m {ZU©̀ mË_Z

hb XoZm Ag§̂ d h¢ & Ho$db 18dt eVmãXr _| _mÌ EH$ {ZU©̀ mË_H$ hb XoZm g§̂ d hþAm h¡&

gd©àW_ " ' H$m AZw_mZ _yë` XoZo H$m lò  ^maVr` J{UVkm| H$mo àmßV h¡& Am`©̂ Å> -1 (B©gmnyd©

476) " ' H$m AZw_mZ _yë` 3.1416 {ZYm©[aV {H$`m; do ~VmVo h¢ {H$ 20000 BH$mB© Ho$

ì`mg Ho$ d¥Îm H$s n[a{Y H$ar~Z 62832 BH$mB© Ho$ g_mZ h¡& `h ~mV ~hþV amoMH$ h¡ {H$ Am ©̀̂ Å>

- 1 nm±Mdr eVmãXr _| hr ~Vm`m Wm {H$ "  ' An[a_ò  g§»`m h¡ Am¡a CgHo$ AZw_mZ _yë`

_| Cn`moJ H$a MwHo$ Wo& 1761 _| bm§~Q>© Zo {gÕ {H$`m {H$ "  ' EH$ An[a_ò  g§»`m h¡ Am¡a

1882 _| {bÊS>o_Z Zo {gÕ {H$`m {H$ " ' dmñVd _| EH$ AZŵ dmVrV g§»`m

(transcendental number)

"eyÝ` Am¡a AZ§VVm' H$m n[aM` Xo H$a, Xe_bd àUmbr Am{dîH$ma H$aZo Ho$ CëboIZr`
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xi

`moJXmZ na g§nyU© {díd ^maV H$mo gbm_ H$aVm h¡& Xe_bd àUmbr H$m Cn`moJ BVZm gab

h¡ {H$ N>moQ>o ~ÀMo ^r Bgo g_PVo h¡ Am¡a JUZmH$m`© _| Bgo Cn`moJ H$a gH$Vo h¢& Xe_bd

àUmbr H$s gabVm `{X Amn gM_wM _| g_PZm MmhVo h¢ Vmo nhbo AmnH$mo àM{bV amo_Z

àUmbr H$m AÜ``Z H$aZm hmoJm& gwà{gÕ B{VhmgH$ma âbmo[a`Z H$Omoar Ho$ AZwgma g^r

J{UVr` emoYm| _| go ~w{Õ_Îmm H$s àJ{V _| "eyÝ`' H$m `moJXmZ Anma h¡& Xe_mYma Ho$ Cn`moJ

H$aZo go ^maVr`m| H$mo ~‹S>r go ~‹S>r g§»`m g_PZo _o AmgmZr hþB© h¢ & (AÜ`m` 2, KQ>H$ 4,

KmVm§H$ XoIH$a A{YH$ OmZH$mar br{OE)

^maVr` J{UV Ho$ B{Vhmg _| àmMrZ O¡Z bmoJm| H$m EH$ _hËdnyU© `moJXmZ ahm h¡& CZHo$ `moJXmZ

à{gÕ O¡Z J«ÝWm| _| {bIo J`o h¢& nwZ… `hm± Amn XoI gH$Vo h¢ {H$ " ' H$m _yë` 10
Ho$ ~am~a {X`m J`m Omo {H$ 13 Xe_bd ñWmZm| VH$ ghr ahm h¡&

"ì`ŠV J{UV' Zm_H$ A§H$ J{UV Ho$ {dYmZ Ho$ joÌ _| àmMrZ ^maV Zo AË`{YH$ `moJXmZ

{X`m h¡& ~rOJ{UV Ho$ {dYmZ H$mo Aì`ŠV J{UV H$hVo h¢& àmMrZ ^maVr` J{UVkm| Zo Omo‹S>,

JwUm, ì`dH$bZ Am¡a ^mJ Mmam| à{H«$`mAm| H$m n[aM` {X`m Wm& do {^ÝZm| H$m Cn`moJ H$aZm

OmZVo Wo VWm gab g_rH$aU hb H$a gH$Vo Wo& do dJ©, dJ©_yb, KZ Am¡a KZ_yb kmV H$aZm

OmZVo Wo& CÝh| H«$_M` Am¡a g§M` H$m kmZ Wm&

H$Zm©Q>H$ Ho$ _hmZ O¡Z J{UVk _hmdra (B.ny. 9 dt eVmãXr) àW_V… {d»`mV gyÌ

 
n

r
n!C

n r ! r!




AnZr nwñVH$ "J{UV gma g§J«h' _| àñVm{dV {H$`m& Am`©̂ Å> - 1 {díd Ho$ AË`ÝV _hmZ

J{UVk Am¡a IJmobemñÌk ah| h¢& CÝhm|Zo hr J{UV H$mo ì`dpñWV ê$n go {dH$mg {H$`m, AV…

CÝh| ~rOJ{UV Ho$ OZH$ H$hZm Ý`m`mo{MV h¡& CÝhm|Zo {ÌH$moU{_{V` (trigonometric) AZwnmV

gmBZ (sine) H$s Vm{bH$m H$s aMZm H$s&  g§ñH¥$V _| Bgo Á`m H$hVo h¡& CÝhm|Zo 0 go 90

A§e Ho$ H$moUm| H$mo 3¾ A§e Ho$ A§Vamb _| gmBZ AZwnmV kmV {H$`m& do nhbo ì`pŠV Wo {OÝhm|Zo
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xiixii

n¥Ïdr H$mo Jmob Kmo{fV {H$`m Am¡a H$hm {H$ ZjÌ Am¡a n¥Ïdr EH$ ñWmZ na pñWa ì`pŠV H$mo

nyd© go npíM_ {Xem _| JmoMa hmoVo {XImB© XoVo h¢&

Am`©̂ Å>-1 Ho$ ~mX ^mñH$a-1 (N>R>r eVmãXr) Am`o& CÝhm|Zo ~rO J{UV Ho$ AZoH$ gyÌm| Ho$

{bE aoImJ{UVr` Cn`moJ ~Vm`|& Am¡a gmBZ  (sin) Ho$ AZw_mZ _yë` ~Vm`o & CÝhm|Zo 

Ho$ ~‹S>o H$moUm| Ho$ {b`o ^r gmB©Z AZwnmV ~Vm`o& ~«ô_JwßV (628 B.ny) Zo d¥Îmr` MVŵ w©O H$m

joÌ\$b kmV H$aZo H$m gyÌ  Ty>±‹T> {ZH$mbm, Ohm± a,b,c,d
MVŵ w©O H$r ^wOm`| h¢ Am¡a s  CgH$m AY©-n[a_mn h¡& n[a_ò  ^wOmAm| go `wŠV d¥Îmr` MVŵ w©O

àñVwV H$aZodmbo do nhbo J{UVk Wo&

àmMrZ J{UVkm| Zo ax+by=c Am¡a 2 2N 1x y  O¡go g_rH$aUm| H$mo hb H$aZo H$m `moJXmZ

{X`m& (Ohm± , , , Na b c  XÎm nyUmªH$ h¡ Am¡a N  dJ© a{hV KZmË_H$ nyUmªH$ h¡)&

Eogo g_rH$aUm| H$mo AmYw{ZH$ eãXmdbr _| S>`mo\$ÝQ>mBZ  (Diophantine) g_rH$aU H$hVo h¢&

`yba Zo JbVr go 2 2N 1x y  O¡go g_rH$aUm| H$mo noëg² (Pells) g_rH$aU H$hm Am¡a `hr

Zm_ Omar h¡&

AmOH$b 2 2N 1x y  O¡go g_rH$aUm| H$mo ~«ô_JwßV-nob g_rH$aU H$hVo  h¡& Am`©̂ Å>-

1 Zo ax by c  O¡go g_rH$aUm| H$s MMm© H$s O~{H$ ~«ô_JwßV Zo 2 2N 1x y  O¡go

g_rH$aUm| H$m g_Pm`m& VV²níMmV² ^mñH$a - 2 (^mñH$amMm`© Ho$ Zm_ go à{gÕ) nyUmªH$m| na
2 2N 1x y  g_rH$aU hb H$aZo "MH«$db' Zm_H$ {dYmZ H$m {dH$mg {H$`m &
2 2N 1x y  g_rH$aU hb H$aZo "MH«$dmb' Zm_H$ {dYmZ ( Chakravala method)

H$m {dH$mg {H$`m& x2 – Ny2 = 1 g_rH$aU Ho$ ~ma| _| EH$ amoMH$ ~mV H$hr OmVr h¡& 1657

_| \$a_Q> (g§»`m àUmbr Ho$ `moJXmZ go à{gÕ) `yamonr`Z J{UVkm| Ho$ gm_Zo x2 – 61y2 =
1 hb H$aZo H$m àñVmd aIm& 1732 _| `yba Zo Bg g_rH$aU H$mo hb {H$`m& naÝVw g§̀ moJ

go ^mñH$a-2 (1150 B©.ny) Zo Bg g_rH$aU H$m hb AnZo MH«$dmb {dYmZ go AnZr nwñVH$

~rOJ{UV_ _| 5 eVmãXr nyd© hr {bIm Wm& ^mñH$a-2 Zo Omo hb Ty>±T> {ZH$mbm dh h¡

226153980x  Am¡a 1766319049y   ^mñH$a-2 Zo Ho$bŠ`ybg (calculus) H$m ^r
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xiii

n[aM` {X`m, Omo {H$ EH$ì`wËnÝZ H$aZo H$s H$bm h¡& do d(sin x) = cos x dx– H$m g_Vwë`

àñVwV H$aVo h¢&

^mñH$a-2 Am¡a _hmdra Ho$ H$m`m] _| ~hþV gwÝXa, H$mì`mË_H$ H$ënZmAm| H$mo n‹T> gH$Vo h¢&

g§̀ moJde, ^mñH$a -2 H$m OÝ_ H$Zm©Q>H$ Ho$ {~Omnwa {Obo _| hþAm Am¡a do dV©_mZ _hmamîQ>́

amÁ` H$s Amoa AJ«ga hþE& `hm± Xmo g_ñ`mAm| H$mo {X`m h¢& Omo _ybV… H$mì` ê$n _| {b{IV

h¡& CZH$m ^mfm§Va {ZåZê$n go h¡&

1. (^mñH$amMm`© Ho$ brbmdVr go)

EH$ gwÝXa _{hbm Zo _wPo nyN>m Eogr g§»`m ~VmB©E {Ogo 3 go JwUm H$a Cg_| JwUZ\$b

H$m VrZ-Mm¡WmB© Omo‹S>H$a, 7 go ^mJ XoH$a, ^mJ\$b H$m EH$ {VhmB© KQ>mH$a, ñd`§ go

JwUm H$aHo$ 52 KQ>mH$a dJ©_yb kmV H$a Cg_| 8 Omo‹S>H$a 10 go ^mJ XoZo na 2 àmßV

hmoVm h¡&

2. (_hmdra Ho$ J{UV gma g§J«h go)

VrZ ì`mnm[a`m| H$mo amñVo na EH$ ~Qw>Am {_bVm h¡& nhbo ì`mnmar Zo H$hm ""`{X _¢ ~Qw>Am

aIy± Vmo Vwåhmao XmoZm| Ho$ nmg Ho$ Omo‹S> H$m XþJwZm _oao nmg hmoJm& Xÿgao ì`mnmar Zo H$hm

"~Qw>Am _wPo Xmo, _oao nmg {VJwZo Ho$ ~am~a hmoJm& Vrgao ì`mnmar Zo H$hm `{X ~Qw>Am _¢

aIy± Vmo _¢ H$m\$s A_ra hmo OmD±$Jm _oao nmg Vwåhmao XmoZm| Ho$ Omo‹S> H$m nm±M JwZm hmoJm&

Vmo ~VmBE ~Qw>do _| {H$VZm n¡gm Wm? àË`oH$ ì`mnmar Ho$ nmg {H$VZm n¡gm Wm?

dmñVd _| ^maVr` J{UVkm| H$s CnbpãY`m± ~hþV _hËdnyU© h¡ {deofV… A§H$ J{UV, g_rH$aU

{gÕm§V, Jmobr` {ÌH$moU{_{V Am¡a IJmobemñÌ, ~rOr` g_rH$aU H$mo aoImJ{UV Ûmam hb H$aZm

gab {ÌH$moU{_{V Am¡a ^mfmJ{UV Am{X joÌm| _|& Xþ̂ m©½` go, ^mñH$a-2 Ho$ ~mX ~mhar AmH«$_U

go, ^maVr` J{UV gwßVmdñWm _| Mbm J`m&

ZrbH$ÊR> Am¡a _mYd Ho$ Ho$ab Ho$ ñHy$bm| Zo Q>`mZ (tan) \$bZ Ho$ AZw_mZ _yë` kmV H$aZo
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xivxiv

_| Hw$N> _hËdnyU© `moJXmZ {X`m& Ho$db 19 dr- eVmãXr Ho$ A§V _| am_mZwOZ Zo ^maVr` J{UV

H$m d¡̂ d dm{ng _yb ñWmZ na bm`o& gM_wM am_mZwOZ ~hþV _hmZ J{UVk Wo& 32 df© Ho$

AnZo OrdZH$mb _| CÝhm|Zo g§»`m àUmbr, CÀM JwUmoÎma loUr Angmar loUr, XrK©d¥Îmr` \$bZ

Am¡a nyU© g§»`m`o Am¡a _m¡H$-Wrd \$bZ Ho$ joÌ _| AX²̂ wV `moJXmZ {X`m h¡&

AmO ^r {dûd Ho$ J{UVk CZHo$ J{UV H$s JhamB© H$mo g_PZo H$m à`ËZ H$a ah| h¢ Am¡a CZHo$

AZw_mZm| {gÕ H$aZo H$s H$mo{ee H$a aho h¢& `h OmZZm ~hþV _hËdnyU© h¡ {H$ 19 dt eVmãXr

Ho$ A§V _| C‹S>rgm Ho$ M§ÐeoIa gm_§V Zo IJmob emñÌ _| A_yë` `moJXmZ {X`m h¡&

(A{YH$ OmZH$mar Ho$ {bE ^maVr` J{UV Am¡a IJmob emñÌ Ho$ ^y{MÝh Zm_H$ nwñVH$ S>m.

Eg ~mbM§Ð amd ìXmam {b{IV n{‹T>`o)&
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Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn

 {X`o J`o ñdm^m{dH$ g§»`m H$mo CgHo$ gm_mÝ` ê$n (Xe_mYma) _| H¡$go {bIZm h¢ OmZ
b|Jo&

 g§»`mAm| go Ow‹S>o Hw$N> Iob Am¡a nho{b`m| H$s aMZm H$aZm grImoJo

 {X`o hþE Xmo nyUmªH$m| _|, EH$ H$mo Xÿgao go H¡$go ^mJ bJmZm, Am¡a ^mJ\$b VWm eof kmV
H$aZm grImoJo &

 4, 3, 9, 5, 11 Ho$ ^mÁ` narjU kmV H$aZm  h¢ &

 3 × 3 OmXþB© dJm] H$s aMZm H$aZm grI|Jo

 g§»`mAm| go Ow‹S>o Hw$N> Zht hb hþE g_ñ`mAm| H$mo hb H$aZm

àñVmdZm

_Zwî` Ho$ ~m¡{ÕH$ {dH$mg _| g§»`mAm| H$m ~‹S>m _hËdnyU© `moJXmZ ahm h¡& `h ~ÀMm| Ho$
H$m`©H$bmnm| Ho$ Iob H$m _¡XmZ h¡& H$moB© ^r ì`pŠV ~w{Õ narjU H$aZodmbo gab nho{b`m| H$mo
V¡̀ ma H$a gH$Vm h¡& BÝh| ~ÀMo ~m¡{ÕH$ Iob IobZo _| Cn`moJ H$aVo h¢& h_ g§»`mAm| Ho$ gwÝXa
JwUY_© Ty>±T> {ZH$mb|Jo Omo ~ÀMm| H$mo nhobr gwbPmZo _| ì`ñV aIVo h¢ Am¡a ~ÀMm| H$s {Okmgm
~T>mVo h¡& BgHo$ {dnarV, g§»`mE± Hw$N> {gÕ Zht {H$`o J`o VËdm| H$mo `mo½` ñWmZ Xo gH$Vo h¢&
Am¡a em`X BZ go ~ÀMm| H$mo g§»`mAm| H$s AX²̂ wV Xþ{Z`m g_PZo _| _XX {_boJr&

Amn 76 Am¡a 315 {bIH$a BÝh| ñdm^m{dH$ g§»`m H$hVo h¢& CXmhaU Ho$ {bE Amn H$h|Jo
76 Ho$ BH$mB© ñWmZ _| 6 h¡ Am¡a XhmB© Ho$ ñWmZ na 7 h¡& & Cgr Vah 315 XoIH$a H$h|Jo
5 BH$mB© ñWmZ na h¡, 1 XhmB© ñWmZ na Am¡a 3 g¡H$‹S>o Ho$ ñWmZ na h¡& EH$ XÎm g§»`m Ho$
àË`oH$ A§H$ H$m ñWmZ _yë` g_P gH$Vo h¡& BZ n[aH$ënZmAm| Ho$ ~mao _| Wmo‹S>m Am¡a OmZ boVo
h¢ Vm{H$ h_ BZHo$ Cn`moJ go Hw$N nho{b`m| H$s aMZm H$a gH|$Jo& >

KQ>H$ - 1
g§»`mAm| H$m Iob
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2

2, 24, 46, 88 AWdm 122 XoIVo hr Amn VwaÝV H$h|Jo {H$ `o g^r g_ g§»`m h¡ Am¡a
g^r 2 go ^mÁ` h¡& Š`m {H$gr g§»`m H$mo XoIVo hr Amn H$h gH|$Jo {H$ dh g§»`m 3 go
^mÁ` h¡?

Š`m {H$gr g§»`m H$mo XoIH$a ~Vm gH|$Jo {H$ dh 4,5,9 AWdm 11 go ^mÁ` h¡?

Š`m Amn Eogo gab {Z`_ ~Zm nmAmoJo Vm{H$ Amn {~Zm ^mJ bJm`o 3,4,5,9,11 H$s
^mÁ`Vm H$m narjU hmo gH|$?

g§»`mAm| H$m gm_mÝ` ê$n

45 na {dMma H$s{OE& Bgo h_ Bg Vah {bIVo h¡ :

45 = 40 + 5 = (4 × 10) + (5 × 1)

Bgr Vah : 34 = 30 + 4 = (3 × 10) + (4 × 1)

Vmo {\$a 354 H$mo H¡$go {bI| ?

Ü`mZ Xr{OE : 354 = 300 + 50 + 4 = (3 × 100) + (5 × 10) + (4 × 1)

H$m`©H$bmn 1 : {ZåZ{b{IV g§»`mAm| H$mo CnamoŠV ê$n _| {b{IE : 75, 88, 121, 361,
1024, 2011, 4444, 2345

Š`m Amn Ü`mZ XoV| {H$ {H$gr ^r ñdm^m{dH$ g§»`m H$mo h_ CnamoŠV ê$n _| ì`ŠV H$a
gH$Vo h¢? ^bo h_| g§»`m {H$VZo ^r A§H$ hmo& _mZ br{OE H$moB© g§»`m 123456789 _| 9
A§H$ h¡ Vmo Amn Cgo Bg Vah {bI gH$Vo hmo &

123456789 = 100000000 + 20000000 + 3000000 + 400000 + 50000 +
6000 + 700 + 80 + 9

= (1 × 100000000) + (2 × 10000000) + (3 × 1000000) +
(4 × 100000) + (5 ×10000) + (6 × 1000) + (7 × 100)
+ (8 × 10) + (9 × 1)

AmJo Bgo g§{jßV ê$n _| {bIZm grI|Jo&

123456789 = (1 × 108) + (2 × 107) + (3 × 106) + (4 × 105) + (5
× 104) + (6 × 103)  + (7 × 102) + (8 × 101) + (9 × 100)

Bgo ñdm^m{dH$ g§»`mAm| H$m Xe_mYma {Zê$nU H$hVo h¢& AWdm g§»`m H$m gm_mÝ`
(_mZH$) ê$n H$hVo h¢&
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g§»`mAm| Ho$ Bg Xe_mYma nÕ{V _| {bIZo H$s àUmbr H$mo ^maVr̀  J{UVkm| Zo Am{dîH$ma {H$̀ m&

EH$ CXmhaU br{OE : 136

Bgo gm_mÝ` ê$n _|o Bg Vah {bIVo h¢

136 =  ( 1 × 100) + (3 × 10) + (6 × 1)

Amn XoIVo h¢ {H$ 6, 1 go Ow‹S>m h¡, 3, 10 go Ow‹S>m h¡, Am¡a 1, 100 go Ow‹S>m h¡&

Bg{bE `h H$hm OmVm h¡ {H$ 6 BH$mB© ñWmZ na, 3 XhmB© Am¡a 1 g¡H$S>o Ho$ ñWmZ na h¡&

_mZ br{OE abcd  EH$ g§»`m h¡ {Og_| d,c,b,a  H«$_e… BH$mB©, XhmB©, g¡H$S>o Am¡a hOma
Ho$ ñWmZ na h¡& Vmo BgH$m gm_mÝ` ê$n h¡

abcd = (a × 1000) + (b × 100) + (c × 10) + (d × 1)

Bg ì`mHw$bVm H$mo hQ>mZo Ho$ {bE {H$ abcd H$mo a,b,c,d H$m JwUZ\$b h¡ Cgo abcd


 ê$n

_| ì`ŠV H$aVo h¡& Bg Vah abcd  = (a × 1000) + (b × 100) + (c × 10) + (d × 1)

^maVr` J{UV H$m g_` ^maV CnI§S> _| B.ny. 1200 Ho$ AÝV _| ewê$ hþAm Am¡a
18 d| eVmãXr Ho$ A§V VH$ ahm Am¡a CgHo$ níMmV AmYw{ZH$ `wJ àma§̂  hþAm&
^maVr` J{UV H$s AË`wÎm_ Ad{Y (400 B.ny go 100 B.ny) _| Am ©̀̂ Å²>, ~«÷JwßV
Am¡a ^mñH$a-2 O¡go {dÛmZm| Zo à_wI `moJXmZ {X`m& Xe_mYma àUmbr Am¡a {Û_mZ
nÕ{V nhbo nhb ^maVr` J{UVkm| Zo Cn`moJ H$aZm ewê$ {H$`m& ^maVr` J{UVkm|
Zo g§»`m Ho$ ê$n _| eyÝ` H$s n[aH$ënZm, F$UmË_H$ g§»`mE§, A§H$ J{UV Am¡a
~rO J{UV Ho$ ~mao _| g~ go nhbo `moJXmZ {X`m& BZ J{UVr` n[aH$ënZmAm|
H$mo _Ü` E{e`m, MrZ, `yamon Zo bo {b`m Am¡a AmJo BgH$m {dH$mg hþAm &
n[aUm_ñdê$n J{UV Ho$ AZoH$ Z`o joÌm| H$s ñWmnZm hþB©&

g^r J{UV H$m`m] H$m àgmaU B.ny. 500 VH$ _m¡{IH$ hr hmoVm Wm Am¡a CgHo$
~mX _m¡{IH$ VWm {b{IV XmoZm| ê$nm| _| àgmaU hmoZo bJm& ^maV CnI§S> _| CËnÝZ
g~go nwamVZ XñVmdoO ^moOnÌ "~H$membr hñV{b{IV nÌ' _mZm OmVm h¡& {Ogo
H$s 1881 _| noemda (AmYw{ZH$ nm{H$ñVmZ) Ho$ ~H$membr Jm§d _| ImoO hwB©&

Xe_mYma {Zê$nU g~ go gw{dYmOZH$ {dYmZ h¡& h_ g§»`mAm| H$mo {Zê$nU
(ì`ŠV) H$aZo Ho${bE {^ÝZ-{^ÝZ AmYma Cn`moJ H$a gH$Vo h¢& CXmhaU {Û_mZ
({Û_mZ g§Ho$V) VWm AmYma gmobh {dYmZ H§$ß`yQ>am| _| Cn`moJ H$aVo h¢& {\$a ^r,
X¡{ZH$ OrdZ _| Xe_mYma àUmbr (AmYma Xg {ZénU) AË`§V Cn`moJr h¡ Am¡a
^maVr` `moJXmZ H$mo h_oem `mX aIm Om`oJm&
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Aä`mg 1.1
1. {ZåZ{b{IV g§»`mAm| H$mo gm_mÝ` ê$n _| {b{IE&

39, 52, 106, 359, 628, 3458, 9502, 7000.

2. {ZåZm| H$mo dmñV{dH$ ê$n _| {b{IE&

(i) (5 × 10) + (6 × 1)

(ii) (7 × 100) + (5 × 10) + (8 × 1)

(iii) (6 × 1000) + (5 × 10) + (8 × 1)

(iv) (7 × 1000) + (6 × 1)

(v) (1 × 1000) +  (1 × 10)

A§H$m| go Ow‹S>o Hw$N> Iob Am¡a nho{b`m±

`hm± g§»`mAm| Ho$ Hw$N> JwUY_© {X`o JE h¡ CZHo$ Cn`moJ go EH$ Iob V¡`ma H$a AnZo {_Ìm|
H$mo M{H$V H$a gH$Vo h¢&

Iob Z§ 1 :

Amn AnZo {_Ì Ho$ gmW EH$ Mmb Mb gH$Vo hmo& Bgo Amn AZoH$ MaUm| _| H$a gH$Vo h¢&

MaU 1 : AnZo {_Ì H$mo 2 A§H$m| H$s g§»`m _Z _| aIZo Ho$ {bE H${hE&

MaU 2 : _Z _| aIr g§»`m Ho$ A§H$m| Ho$ ñWmZ na EH$ ZB© g§»`m ~ZmZo H${hE

MaU 3 : XmoZm| g§»`mAm| H$mo Omo‹S>H$a `moJ\$b, H$mo 11 go ^mJ bJmZo H${h`o &

MaU 4 : eof "0' ~VmH$a Cgo M{H$V H$s{OE&

CXmhaU Ho$ {bE AmnHo$ {_Ì Zo _Z _| "41' MwZm& A§H$m| Ho$ ñWmZ Ho$ ~XbH$a àmßV
hmoZodmbr g§»`m "14' hmoVr h¡& CZH$m `moJ\$b 55 h¡& "55' H$mo 11 go ^mJ XoZo na eof ahVm
h¡ "0'&

Š`m AmnH$mo `h H¡$go H$m`© H$aVm h¡ OmZZo H$s {Okmgm Zht h¢?

{H$gr ^r g§X^© _| Cgo H${hE {H$ dh g§»`m A§H$m| H$mo {dnarV g§»`m (reversal) AWdm
`moJ\$b Z ~mV|& {\$a ^r Amn `moJ\$b H$mo 11 go ^mJ bJmZo na eof "eyÝ`' ÑT>Vmnyd©H$ H$h
gH$Vo h¢&
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CXmhaU : _mZ br{OE Xmo A§H$m| H$s g§»`m ab  h¡ Amn OmZVo h¢

ab =    a 10 b 1  

BgH$s {dnarV g§»`m h¡

    ba b 10 a 1   

Bg Vah g§»`m VWm CgHo$ {dnarV g§»`m H$m Omo‹S> hmoJm&

         ab ba a 10 b 1 b 10 a 1 11 a b          

A^r AmnH$mo _mby_ hmoJm {H$ 11 go ^mJ XoZo na eyÝ` Š`m| ahVm h¡?

H$m`©H$bmn 2 : Amn AnZm ñd`§ H$m EH$ Iob ~Zm gH$Vo hmo& Xmo A§H$m| H$s g§»`m Am¡a
{dnarV g§»`m H$m Omo‹S> boZo Ho$ ~Xbo A§Va br{OE& AZoH$ CXmhaU br{OE O¡go 21, 34,
86, 79, 95. H$m¡Z gm ^mOH$ BZ A§Va Ho$ {bE gm_mÝ` h¡? 21-12, 43-34, 86-68,
97-79, 95-59 H$m¡Z gm Iob Amn aM gH$Vo hmo?

Iob Z§. 2 :

Bg g_`, Amn AnZo {_Ì H$mo 3 A§H$m| H$s g§»`m _Z _| aIZo H${hE& A§H$m| Ho$ ñWmZ ~Xb
H$a CgH$s {dnarV g§»`m boZm H${hE& A~ _yb g§»`m Am¡a CgHo$ {dnarV g§»`m H$m A§Va
kmV H$aZo H${hE& Bg A§Va H$mo 99 go ^mJ XoZo H${hE& Amn Cgo M{H$V H$a gH$Vo h¡ O~
Amn H$h| {H$ eof "O' ahVm h¡; `Ú{n AmnH$mo CZgo MwZr g§»`m _mby_ Zht h¡& CXmhaU
_mZ br{OE AmnHo$ {_Ì Zo 891 MwZm CgHo$ {dnarV g§»`m 198 h¡ Am¡a CZH$m A§Va 891-
198 = 693 = 99 × 7. AV… 99 go ^mJ bJmZo na eof eyÝ` ahVm h¡&

H$m`©H$bmn 3 : VrZ A§H$m| H$s AZoH$ g§»`m`| br{OE& _mZ br{OE 263, 394, 512, 765,
681, 898, 926 A§H$m| Ho$ ñWmZ ~XbH$a àmßV g§»`m Am¡a _yb g§»`m H$m A§Va boZo H${hE&
Bg A§Va H$mo 99 go ^mJ bJmZo H${hE&

gm_mÝ`V… `h H¡$go hmoVm h¡?

`{X abc  EH$ g§»`m MwZVo hmo, Vmo {dnarV g§»`m cba  Bg Vah

           abc cba a 100 b 10 c 1 c 100 b 10 a 1            

   
 

99 a 99 c

99 a c

   

 

AV… AÝVa h_oem 99 go ^mÁ` h¡&
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Iob Z§ 3.

EH$ VrZ A§H$m| H$s g§»`m br{OE, _mZ br{OE 132, Amn A§H$m| Ho$ ñWmZm§VaU H$aZo go (MH«$s`
ê$n _|) Xmo Am¡a g§»`mE§ {_bVr h¡, do h¢ 213 Am¡a 321  &

BZ g~ H$mo Omo{‹S>E

132 + 213 + 321 = 666 = 18 × 37

BZ g§»`mAm| H$mo boH$a XmohamBE: 196, 225, 308, 446, 589, 678, 846. AmnH$mo kmV
hmoJm {H$ `moJ\$b 37 go ^mÁ` h¡& Š`m Amn Bg JwU H$m Cn`moJ H$a Iob H$s aMZm H$a
gH$Vo hmo?

H$WZ 1 : EH$ VrZ A§H$m| H$s g§»`m abc  br{OE MH«$s` ê$n go H«$_M` go

bca  Am¡a cab  àmá H$s{OE& Vmo abc bca cab  H$m Omo‹S> "37' go ^mÁ` h¡&

BgH$s Cnn{Îm H${R>Z Zht h¡& gm_mÝ` ê$n Cn`moJ H$aZo na

132 = (1 × 100) + (3 × 10) + (2 × 1)

213 = (2 × 100) + (1 × 10) + (3 × 1)

321 = (3 × 100) + (2 × 10) + (1 × 1)

Bg Vah h_| àmßV hmoVm h¡ :

132 + 213 + 321 = 1 × (100 + 10 + 1) + 3 × (10 + 1 + 100)
+ 2 × (1 + 100 + 10)

 = (1 + 3 + 2) × 111 = 6 × 3 × 37

     abc a 100 b 10 c 1     

     bca b 100 c 10 a 1     

     cab c 100 a 10 b 1     

AV…

abc bca cab   =      a 100 b 10 c 1    

+     b 100 c 10 a 1    

+     c 100 a 10 b 1    

= 111  a b c 
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{H$ÝVw 111 = 37 × 3 AV… Xm{hZo nj H$s g§»`m 37 go ^mÁ` h¡&

AV… Amn {ZU©̀  bo gH$Vo h¢ {H$ abc bca cab   37 go ^mÁ` h¡&

Aë\$m g§»`m§H$ Am¡a nho{b`m±

Amn g§»`m VWm Ajam| go Ow‹S>o nho{b`m± CËnÝZ H$a gH$Vo h¢& {ZåZ CXmhaU Xo{IE&

CXmhaU 1 :  {ZåZ `moJ\$b _| "P' Am¡a "Q' go gy{MV g§»`m kmV H$s{OE&

hb :
Amn H$mo kmV hmoVm h¡ {H$ EH$ A§H$ hmoZo go dh 9 go A{YH$ Zht
hmo gH$Vm& 5 go 6 àmßV H$aZm hmo Vmo 1 Omo‹S>Zm EH$ _mÌ VarH$m
h¡& AV… P = 1 Bgr Vah Q = 1 h_| àmßV hmoVm h¡& Amn narjU
H$a gH$Vo h¢ 411 + 115 = 526

CXmhaU 2 : {ZåZ JwUZ\$b _| A Am¡a C go gy{MV A§H$ kmV H$s{OE&

hb : `hm± 2 × A _| A§{V_ A§H$ 4 h¡& AV… A = 2 AWdm A = 7 hmo
gH$Vm h¡& {H$gH$m M`Z H$a|?

_mZ br{OE A = 2 hmo Vmo  32 × 12 H$m JwUZ\$b 384 hmoVm h¡&

AWm©V² C = 3 h¡& BgHo$ {dnarV `{X A = 7 hmo Vmo 37 × 12 = 444
JwUZ\$b Ho$ XhmB© ñWmZ H$m JwUZ\$b 8 hmoZm h¡ ~pëH$ 4 Zht& Bg{bE
A = 7 hmo Zht gH$Vm& AV… {ZU©̀  h¡ A = 2 Am¡a C = 3.

CXmhaU 3 : {ZåZ `moJ\$b _| A,B Am¡a C AbJ AbJ A§H$ gy{MV H$aVo h¢&  CÝh| kmV
H$s{OE Am¡a `moJ\$b ^r nÎmm bJmBE&

hb :

`hm± Amn XoIVo h¢ {H$ ApÝV_ A§H$m| H$m Omo‹S> A B C   _| "C ' h¡
AV… "'A B 10  , ( A B 0   g§̂ d Zht Š`m|?)

Š`m|{H$ C 9  BH$mB© go XhmB© ñWmZ H$m hm{gb 1 h¡ & Š`m|{H$ h_ Ho$db
3 A§H$m| H$mo Omo‹S> ah| h¢ Vmo XhmB© ñWmZ H$m hm{gb 2 go A{YH$ Zht
hmo gH$Vm& Bg{bE B H$m _yë` 2 go A{YH$ Zht hmo gH$Vm h¡& Amn
`h XoI gH$Vo h¢ {H$ B = 1 AWdm 2, `h XhmB© Ho$ A§H$m| H$mo Omo‹S>

(hm{gb 1 Ho$ gmW) A + B + C + 1= 10 + C + 1 Am¡a Bgo 10 go ^mJ XoZo na eof A
ahZm Mm{hE& `{X B = 1 Vmo A = 9 Am¡a C + 1 = 9 AWm©V² C = 8 h_| àmßV hmoVm h¡&

4 1 P
Q 1 5
5 2 6

3 A
1 2

C 8 4


A A
B B
C C

B A C
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99 + 11 + 88 = 198 Omo ghr hmoVm h¡& `{X B = 2 Vmo A = 8 Am¡a C + 1 = 8 AWm©V²
C = 7 bo{H$Z 88 + 22 + 77 = 187 Omo ghr Zht h¡ Š`m|{H$ Omo‹S> Ho$ ñWmZ na 1 h¡ ~pëH$
2 Zht& Vmo ghr CÎma 99 + 11 + 88 = 198 h¡&

Aä`mg 1.2
1. {ZåZm| _| Ajam| go gy{MV A§H$ kmV H$s{OE&

(i) 3
B
7



(ii) 16
2A
B1



(iii) 2A
A

12A


(iv) 1 A A
1 A A
2 A A


(v) 1 A

1 A
1 B A


(vi) 3 A
A

2 B A


2. nmíd© Ho$ J{UV _| A, B, C H«$_mJV A§H$ h¡& Vrgar n§pŠV _| A, B, C {H$gr H«$_
_| AmVo h¢& A, B, C kmV H$s{OE&

A B C
C B A

1 2 4 2


   

^mÁ`Vm Am¡a eof (Divisibility and remainders)

^mÁ`Vm, nyUmªH$m| go g§~§{YV EH$ _hËdnyU© JwU h¡& AnZo nyd© H$s H$jmAm| _| AmnZo EH$

g§»`m H$mo Xÿgao go ^mJ bJmH$a ^mJ\$b Am¡a eof OmZZm grIm h¡& `{X 91 H$mo 13 go ^mJ

bJm`o, Vmo AmnH$mo  kmV hmoVm h¡ {H$ 91, 13 go nyU© ê$n go ^mJ OmVm h¡ Am¡a eof Hw$N>

ahVm Zht h¡& EH$ Xÿgao CXmhaU  _| `{X 85 H$mo 15 go ^mJ bJm`o Vmo Amn XoI|Jo {H$ 15

× 5 = 75 Am¡a 15 × 6 = 90 AV… 85 H$mo 15 go nyU©V… ^mJ Zht bJm gH$Vo&
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dmñV{dH$ ê$n go ^mJ bJmZo na 5 ^mJ\$b Am¡a 10 eof ah OmVm h¡&

13)91(7
91

00

_mZ br{OE 304 H$mo h_ 12 go ^mJ XoVo h¢, Vmo ^mJ\$b 25 Am¡a eof 4 ahVm h¡& `{X
887 H$mo 17 go ^mJ X| Vmo ^mJ\$b 52 Am¡a eof 3 ahVm h¡&

12)304(25
24
64
60
04

Bg ^mJ H$mo {ZåZ ê$n _| ì`ŠV H$aVo h¢&
91 = (13 × 7) + 0,
85 = (15 × 5) + 10,

   304 = (12 × 25) + 4,
   887 = (17 × 52) + 3.

Š`m Amn XoIVo h¢ {H$ 0 < 13, 10 < 15, 4 < 12, 3 < 17 h¡& Š`m Amn {ZU©̀

bo gH$Vo h¢ {H$ eof, ^mOH$ go A{YH$ Zht hmoVm h¡?

H$m`©H$bmn 4 : BZ àË`oH$ g§X^© _| ^mJ\$b Am¡a eof kmV H$s{OE&

1) 100 H$mo 2, 3, 5, 7, 11, 13, 17, 23, 29 Am¡a 31 go ^mJ XoZo na

2) 300 H$mo 37, 41, 43, 47, 53, 59, 61, 67

AnZo {ZarjU H$mo {ZåZ ê$n go {bI gH$Vo h¢ :

`{X a Am¡a b Xmo G$UmË_H$ a{hV nyUmªH$ h¡ Ohm± b > 0 Vmo Adí` h¡ q Am¡a r nyUmªH$

CnpñWV h¡ Vm{H$ a = bq + r Ohm± 0   r < b Vmo h_ H$hVo h¢ {H$ ‘b’ ‘a’  H$mo nyU©V…

^mJ XoVm h¡ `{X eof eyÝ` hmo AWm©V² r = 0.

Bgr Vah EH$ H$WZ {bI gH$Vo h¢ O~ EH$ g§»`m H$mo eyÝ`a{hV g§»`m go ^mJ XoVo

h¢& BZ {df`m| H$mo h_ AJbr H$jmAm| _| A{YH$ AÜ``Z H$a|Jo& Vmo ^r h_ Bg H$WZ H$mo

EH$ gwÝXa Iob IobZo AmYma ~Zm gH$Vo h¢ &

15)85(5
75

10  eof

17)887(52
85
37
34
03
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Iob Z§ 4 :

AnZo {_Ì H$mo _Z _| 1000 go N>moQ>r g§»`m aIZo H${hE& Cgo Bg g§»`m H$mo H«$_e… 7, 11,
13 go ^mJ bJmZo H${hE Am¡a àmßV eof _mby_ H$a br{OE&

BZ eof Ho$ Cn`moJ go AmnHo$ {_Ì H$s g§»`m kmV H$a gH$Vo h¢&

_mZ br{OE AmnHo$ {_Ì Zo 128 MwZm h¡& Cgo 7 go ^mJ XoZo na eof 2 ahVm h¡& 11 go
^mJ XoZo na 7 eof ahVm h¡ Am¡a 13 go ^mJ XoZo na eof 11 ahVm h¡&

A~ `moJ\$b kmV H$s{OE &

( 2 × 715) + (7 × 364) + (11 × 924)

`{X Amn Bgo gab H$aVo h¡, AmnH$mo 14142 àmßV hmoVm h¡& Bgo 1001 go ^mJ Xr{OE& AmnH$mo
kmV hmoJm {H$ 14142 = (1001 × 14) + 128

Vm{H$ eof 128 h¡& AmnHo$ {_Ì Zo `hr g§»`m MwZr Wr& Š`m Amn Bgo CÎmo{OV Zht hþE&

Bg Iob Ho$ MaU ah|

MaU 1. AmnHo$ {_Ì H$mo 1000 go N>moQ>r g§»`m boZo H${hE&

MaU 2. Cgo Cg g§»`m H$mo 7,11,13 go ^mJ bJmZo H${hE Am¡a àmßV 3 eof OmZ br{OE&

MaU 3. Cggo àmßV eof Ûmam {ZåZ ê$n go _mZr hþB© g§»`m kmV H$s{OE& _mZ br{OE àmßV
eof r1 (7 go ^mJ XoZo na àmßV eof) r2 (11 go ^mJ XoZo na), r3 (13 go ^mJ XoZo na);
r1 H$mo 715 go JwUm H$s{OE, r2 H$mo 364 go, r3 H$mo 924 go; Ü`mZ Xo {H$ Amn JwUm ~am~a
H$aVo h¢& àmßV g^r JwUZbãY Omo{S>`o Am¡a àmßV `moJ\$b H$mo 1001 go ^mJ Xr{OE& eof Omo
H$hVm h¡, AmnHo$ {_Ì go MwZr g§»`m h¡&

EH$ Am¡a CXmhaU b|Jo& _mZ br{OE 212.

Ü`mZ Xr{OE 212 = (7 × 30) + 2

212 = (11 × 19) + 3 Am¡a

212 = (13 × 16) + 4

AV…  r1 = 2, r2 = 3, r3 = 4

h_ àmßV hmoVm : (r1  × 715) + (r2 × 364) + (r3 × 924)

(2  × 715) + (3 × 364) + (4 × 924)

= 6218

bo{H$Z   6218 = (1001 × 6) + 212
Vmo eof ahm 212, dh g§»`m Ohm± go AmnZo àma§̂  {H$`m Wm&
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Amn gmoM aho hm|Jo {H$ `h Iob H¡$go H$m`© H$aVm h¡& _mZ br{OE Amn EH$ Ajar` g§»`m
go àma§̂  H$aVo h¢ a < 1000,  _mZ br{OE a H$mo 7,11,13 go ^mJ XoZo na H«$_e… r1, r2

Am¡a r3 eof ah OmVo h¢& Vmo `y§ {bI gH$Vo h¢
a = 7q1 + r1 a = 11q2 + r2         a = 13q3 + r3

nyUmªH$ q1, q2  Am¡a q3 Ho$ {bE Bg go _mby_ hmoVm h¡ {H$

r1 = a – 7q1; r2 = a – 11q2; r3 = a – 13q3

AV…

715r1 + 364r2 + 924r3 = 715(a – 7q1) + 364(a – 11q2) + 924 (a – 13q3).

 = a(715 + 364 + 924) – (7 × 715)q1 – (11 × 364)q2 – (13 × 924) q3

{\$a ^r Amn XoI|Jo {H$
7 × 715 = 7 × 11 × 13 × 5
11 × 364 = 11 × 7 × 13 × 4
13 × 924 = 13 × 7 × 11 × 12

Am¡a 1001 = 7 × 11 × 13

Š`m AmnH$mo Ü`mZ _| Am`m {H$ Š`m| h_Zo 7, 11 Am¡a 13 go ^mJ XoZo eofm| na {dMma
{H$`m?

AV…

715r1 + 364r2 + 924r3 = a × 2003 - 1001 (5q1 + 4q2 + 12q3)

Amn `h Ü`mZ Xo gH$Vo h¡ {H$ a × 2003  = (a × 1001 × 2) +  a

O~ Amn 715r1 + 364r2 + 924r3 H$mo 1001 go ^mJ XoVo h¢, Vmo Ho$db "a' eof ahVm
h¡ Š`m|{H$ AÝ` g^r nX 1001 go ^mÁ` h¡& Š`m|{H$ a < 1000, a gM_wM eof\$b h¡&
naÝVw Bgr g§»`m go AmnZo àma§̂  {H$`m Wm&

H$m`©H$bmn 5 : Iob Z§ 4 H$mo 804, 515, 676, 938, 97, 181 boH$a Om±M H$s{OE&

Aä`mg 1.3
1. {ZåZ{b{IV g§»`mAm| H$mo 13 go ^mJ XoZo na àmßV ^mJ\$b Am¡a eof\$b kmV

H$s{OE&

8, 31, 44, 85, 1220, 2011,

2. {ZåZ{b{IV g§»`mAm| H$mo 304 ^mJ Xr{OE Am¡a ^mJ\$b Am¡a eof _mby_ H$s{OE&

128, 636, 785, 1038, 2236, 8858, 13765, 58876, 123456, 7654231
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3. 100 go ~‹S>r Eogr bKwV_ ñdm^m{dH$ g§»`m _mby_ H$s{OE {Ogo 19 go ^mJ XoZo
na 12 eof ahVm h¡&

4. 1024 H$mo H$m¡Z-gr bKwV_ g§»`m Omo‹S>Zo na dh 181 H$m JwUO ~ZVm h¡?

^mÁ`Vm Ho$ narjU

`{X EH$ g§»`m Ho$ A§V _| 0, 2, 4, 6 AWdm 8 hmo Vmo Amn VwaÝV H$hVo h¡ {H$ g§»`m
2 go ^mÁ` h¡& BgH$m H$maU Š`m h¡? Amn Eogr g§»`m a H$mo a = 10k + r {bIVo h¢ Ohm±
r, 10 go ^mJ XoZo na àmßV eof h¡& AV… r  BZ 0, 2, 4, 6, 8 _| go EH$ g§»`m h¡& Amn
XoIVo h¡ {H$ 10, 2 go ^mÁ` h¡ Am¡a r ^r 2 go ^mÁ` h¡& AV… {ZU©̀  h¡ {H$ a, 2 go ^mÁ` h¡&

`h gmoMZm ñdm^m{dH$ h¡ {H$  Š`m Eogo gab {Z`_ h¡ {OZ go AÝ` g§»`mAm| Ho$ ^mÁ`Vm
H$m narjU hmo gH|$& AmB©E, h_ Eogo {Z`_m| nVm bJm`o &

1) 4 H$m ^mÁ` narjU {Z`_

`{X EH$ g§»`m 4 go ^mÁ` h¡ Vmo dh 2 go ^r ^mÁ` hmoVr h¡ (Š`m| ?)

Bg{bE BH$mB© ñWmZ H$m A§H$ 0, 2, 4, 6, 8 _| go EH$ hmoZm Mm{hE&

bo{H$Z BZ g§»`mAm| H$s Amoa Ü`mZ Xr{OE 10, 22, 34, 46, 58 Amn XoI|Jo àË`oH$
Ho$ BH$mB© ñWmZ na {Z`_ AZwgma A§H$ h¡ naÝVw H$moB© ^r g§»`m 4 go ^mÁ` Zht h¡& AV…
Ho$db BH$mB© ñWmZ H$s g§»`m XoIH$a h_ 4 H$s ^mÁ`Vm H$m narjU Zht H$a gH$Vo& {\$a
A§{V_ Xmo A§H$ H$m_ Am gH$Vo h¢&

`{X EH$ g§»`m _| Xmo A§H$ h¡ Vmo ^mÁ`Vm H$m narjU grYo 4 go ^mJ bJmH$a XoI gH$Vo
h¢ ~g AmnH$mo 4 H$m nhm‹S>m `mX aIZm hmoJm& _mZ br{OE g§»`m ~‹S>r h¡ Cg_| 2 go A{YH$
A§H$ h¡& CXmhaU 112 Am¡a 122 na {dMma H$s{OE Amn XoI|Jo 112 = 100 + 12 XmoZm|
4 go ^mÁ` h¡& AV… 112, 4 go ^mÁ` h¡& bo{H$Z 122 = 100 + 22 `hm± 100, 4 go
^mÁ` h¡ naÝVw 22, 4 go ^mÁ` Zht h¡& AV… 122, 4 go ^mÁ` Zht h¡&

H$WZ 1
`{X a Am¡a b nyUmªH$ h¡ Omo nyUmªH$ m   0 go ^mÁ` h¡ Vmo m, (a + b), (a – b) Am¡a
ab H$mo ^mJ bJmVm h¡&

`h {Z`_ ~‹S>r g§»`m Ho$ 4 Ho$ ^mÁ`Vm H$m narjU H$aZo _| H¡$go ghm`H$ h¡?

_mZ br{OE EH$ g§»`m a _| 2 go A{YH$ A§H$ h¡& Bgo 100 go ^mJ Xr{OE Vm{H$ ^mJ\$b
q aho Am¡a eof r hmo, Vmo a = 100q + r Ohm± 0   r < 100  Š`m|{H$ 100, 4 go ^mÁ`
h¡ Vmo a, 4 go ^mÁ` h¡ `m Zht VwaÝV ~Vm gH$Vo h¡ `{X r, 4 go ^mÁ` hmo& bo{H$Z r Vmo
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a Ho$ A§{V_ Xmo A§H$m| go ~Zm hmoVm h¡& AV… Amn {ZåZ narjU {Z`_ ~ZmVo h¢&

H$WZ 2
EH$ g§»`m a ({Og_| EH$ go A{YH$ A§H$ h¡) 4 go Ho$db V^r ^mÁ` hmoVr h¡ `{X a

Ho$ A§{V_ Xmo A§H$m| go ~Zr g§»`m 4 go ^mÁ` hmoVr h¡&
CXmhaU 4 : Om±M H$s{OE Š`m 12456, 4 go ^mÁ` h¡ `m Zht &

hb : `hm± A§{V_ Xmo A§H$m| go ~Zr g§»`m hmoVr h¡ 56. `h Vmo 4 go ^mÁ` h¡& AV… 12456
^r 4 go ^mÁ` h¡&

CXmhaU 5 : Š`m 12345678 H$mo 4 go ^mJ bJm gH$Vo h¡?

hb : A§{V_ Xmo A§H$m| go ~Zr g§»`m hmoVr 78 Omo 4 go ^mÁ` Zht h¡& AV… Xr JB© g§»`m
4 go ^mÁ` Zht h¡&

H$m`©H$bmn 8 : Amn AnZo {_Ì H$mo 4, 5 Am¡a 6 A§H$m| H$s g§»`mAm| H$mo XoZo ~VmB©E& XÎm
g§»`mE§ 4 go ^mÁ` h¡ `m Zht narjU H$s{OE&

H$m`©H$bmn 9 :AZoH$ 4 Am¡a 5 A§H$m| H$s g§»`mAm| H$mo 8 go ^mJ bJmH$a, 8 H$m narjU
{Z`_ ~ZmB©E&

2) 3 Am¡a 9 H$m ^mÁ`Vm narjU {Z`_

2, 23, 234, 2345, 23456, 234567 BZ g§»`mAm| na {dMma H$s{OE& Amn XoIVo
h¢ {H$ BZ 6 g§»`mAm| _| Ho$db 234 Am¡a 234567, 3 go ^mÁ` h¡& `hm± 2 A§H$m| go ~Zr
g§»`m AWdm 3 A§H$m| go ~Zr g§»`m Ho$ ~mao _| {dMma Zht H$a gH$Vo& Ü`mZ Xr{OE 234
H$mo 3 go ^mJ bJm gH$Vo h¢ bo{H$Z 34 H$mo 3 go ^mJ Zht bJm gH$Vo& Bgr Vah 456,
3 go ^mÁ` h¡ naÝVw 23456 H$mo 3 go ^mJ Zht bJm gH$Vo h¡&

H$m`©H$bmn 10 : 1, 11, 21, 31, 41, .... 141, 151 (EH$ go 151 VH$ g^r g§»`mE§
{OZHo$ A§V _| 1 h¡) {b{IE àË`oH$ g§»`m Ho$ A§H$m| H$m `moJ\$b kmV H$a EH$ Vm{bH$m

~ZmB©E& H$m¡Z gr g§»`mE§ 3 go ^mÁ` kmV H$s{OE Am¡a `h nÎmm bJmB©E Š`m A§H$m| H$m Omo‹S>
3 go ^mÁ` h¡? AmnH$m {ZîH$f© Š`m h¡?

234 Am¡a 234567 g§»`mAm| na {dMma H$s{OE nhbr g§»`m Ho$ A§H$m| H$m Omo‹S> 9 h¡
Am¡a Xÿgao g§»`m Ho$ A§H$m| H$m Omo‹S> 27 h¡& Amn XoIVo h¢ {H$ XmoZm| 9 Am¡a 27 XmoZm| 3 go
^mÁ` h¡ (dmñVd _| 9 go ^mÁ` h¡) & AmB©E, Bgo 2 A§H$m| H$s 3 A§H$m| H$s Am¡a 4 A§H$m|
H$s g§»`mAm| Ho$ g§X^© na gm_mÝ`V… Š`m {Z`_ hmo gH$Vm h¡& `{X n ab  Omo Xmo A§H$m| H$s
g§»`m, Vmo
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 n ab 10 a b 9a (a b)      

Bggo _mby_ hmoVm h¡ {H$ n, 3 go ^mÁ` hmoVm O~ (a + b), 3 go ^mÁ` hmoVm h¡&Bgr Vah

m pqr  aho Vmo,

m pqr 100p 10q r   

  =    99p 9q p q r   

Vmo  p q r  , 3 go ^mÁ` hmo Vmo m  go ^mÁ` hmoVm&

Š`m Amn Ü`mZ XoVo h¢ {H$ h_ 9 H$m ^mÁ`Vm narjU {Z`_ ~Zm gH$Vo h¢&

m H$mo 9 go ^mJ bJm gH$Vo h¢ Ho$db O~ p q r   9 go ^mÁ` hmo& Bgr Vah
"4' A§H$m| H$s g§»`m AWdm A{YH$ A§H$m| H$s g§»`m H$m {Z`_ ~Zm gH$Vo h¢& Ü`mZ Xr{OE
234567 Ho$ A§H$m| H$m Omo‹S> 27 h¡& Amn Om±M H$a gH$Vo h¢ Š`m 234567, 9 go ^mÁ` h¡
`m Zht&

H$WZ 3
EH$ nyUmªH$ "a', "3' go ^mÁ` h¡ `{X CgHo$ A§H$m| H$m Omo‹S> 3 go ^mÁ` h¡& EH$ nyUmªH$
"b' "9' go ^mÁ` hmoVm h¡ `{X A§H$m| H$m Omo‹S> 9 go ^mÁ` h¡&

CXmhaU 6 : kmV H$s{OE Š`m 12345321, 3 go ^mÁ` h¡ `m Zht? Š`m dh 9 go ^mÁ` h¡?

hb : A§H$m| H$m Omo‹S> 1 + 2 + 3 + 4 + 5 + 3 + 2 + 1 = 21 h¡ AV… `h g§»`m
3 go ^mÁ` h¡ ~pëH$ 9 go Zht & dmñVd _| 12345321 = (9 × 1371702) + 3.

CXmhaU 7 : Š`m 444445 H$mo "3' go ^mJ bJm gH$Vo h¢?

hb : A§H$m| H$m Omo‹S> 25 h¡ Omo 3 go ^mÁ` Zht h¡& AV… 444445, 3 go ^mÁ` Zht h¡&
`hm± eof\$b "1' h¡&

3) 5 Am¡a 10 H$m ^mÁ`Vm narjU {Z`_

H$m`©H$bmn 11 : 51 go 100 VH$ 5 Ho$ JwUO {b{IE & àË`oH$ 5 Ho$ JwUO Ho$ BH$mB© ñWmZ
H$s g§»`m Vm{bH$m _| {b{IE&

Š`m Amn XoIVo h¢ {H$ 5 Ho$ JwUO Ho$ BH$mB© ñWmZ na "0' AWdm "5' CnpñWV h¡& Š`m
Amn Bg {ZarjU go 5 Am¡a 10 H$m ^mÁ`Vm narjU {Z`_ ~Zm gH$Vo h¢?
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H$WZ 4
EH$ nyUmªH$ " a ', "5' go V^r ^mÁ` hmoVm h¡ O~ CgHo$ BH$mB© ñWmZ _| "0' AWdm "5'
hmo& EH$ g§»`m 10 go ^mÁ` hmoVr h¡ O~ CgHo$ BH$mB© ñWmZ na "0' hmo&

CXmhaU 8 : 101 Am¡a 200 Ho$ ~rM {H$VZr g§»`mE§ "5' go ^mÁ` h¡?

hb : 101 Am¡a 200 Ho$ ~rM g^r g§»`mAm| H$mo {b{IE {OZHo$ BH$mB© ñWmZ na "0' AWdm
"5' h¡ : 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165,
170, 175, 180, 185, 190, 195, 200 `hm± 20 g§»`mE| h¡&

CXmhaU 9 : Š`m g§»`m 12345 H$mo 15 go ^mJ bJm gH$Vo h¢?

hb : Ü`mZ Xr{OE 15 = 3 × 5, AWm©V² XÎm g§»`m 3 Am¡a 5 XmoZm| go ^mÁ` h¡ & XÎm
g§»`m 15 go ^mÁ` h¡ {gÕ H$aZo Ho$ {bE BVZm n`m©ßV h¡) {\$a ^r EH$ gm_mÝ` {Z`_ JbV
{gÕ hmoVm h¡& CXmhaU 4, 12 H$mo ^mJ bJmVm Am¡a 6, 12 H$mo ^mJ bJmVm h¡ naÝVw CZH$m
JwUZ\$b 24, 12 H$mo ^mJ Zht bJmVm h¡& Š`m Amn H$moB© {Z`_ ~Zm gH$Vo hmo? BH$mB© ñWmZ
na "5' hmoZo go "5' go ^mÁ` h¡& A§H$m| H$m Omo‹S> 1 + 2 + 3 + 4 + 5 = 15 `h "3'
go ^mÁ` h¡&

 AV… 3, 12345 H$mo ^mJ bJmVm h¡& AV… `h {ZîH$f© {ZH$bVm h¡ {H$ 12345 H$mo 15
go ^mJ bJm gH$Vo h¡&

CXmhaU 10 : 201 go 250 Ho$ ~rM {H$VZr g§»`mE| 5 go ^mÁ` h¡ ~pëH$ 3 go Zht?

hb : `hm± "5' ^mÁ` g§»`mE| h¡ & 205, 210, 215, 220, 225, 230, 235, 240, 245,
250 & BZ g§»`mAm| Ho$ A§H$m| H$m Omo‹S> 7, 3, 8, 4, 9, 5, 10, 6, 11, 7 h¡& BZ _|
"3' go ^mÁ` g§»`mE| 3, 6, 9 Bg Vah "5' go ^mÁ` 10 g§»`mAm| _| go Ho$db VrZ g§»`mE|
_mÌ 3 go ^mÁ` h¡& ~mH$s "7' g§»`mE| "3' go ^mÁ` Zht h¡&

4) 11 H$m ^mÁ`Vm narjU {Z`_

4587 g§»`m na {dMma H$s{OE& Amn Om±M H$a gH$Vo h¢ {H$ `h 11 go ^mÁ` h¡&

(dmñVd _| 4587=11 × 417) h_ Eogo ^r {bI gH$Vo h¡:

4587 = (4 × 1000) + (5 × 100) + (8 × 10) + 7 = (4 × 1001) + (5 ×
99) + (8 × 11) + (-4 + 5 -8 + 7) = (11 × 91 × 4 ) + (11 × 9 × 5)
+ (11 × 8) - (4 -5 + 8 - 7)

BZ g§»`mAm| _| go nhbo VrZ H$moîR>H$m| H$s g§»`mE§ 11 go ^mÁ` h¡& AV… 4587 H$m
11 ^mÁ`Vm narjU 4 - 5 + 8 - 7 na {Z^©a H$aVm h¡& {OZ _| Ho$db XÎm g§»`m Ho$
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A§H$ g_m{dîQ> h¡& `hm± Ü`mZ Xr{OE {H$ {MÝh + Am¡a - EH$ Ho$ ~mX EH$ XmohamVo h¡& Ü`mZ
Xr{OE 4 - 5 + 8 - 7 = 0 Omo 11 go ^mÁ` h¡&

A^r EH$ 3 A§H$m| H$s g§»`m 429 na {dMma H$s{OE& Amn AmgmZr go Om±M H$a gH$Vo
h¢ 429, 11 go ^mÁ` h¡&

429 = 11 × 39 h¡&

BgHo$ {dnarV

429 = (4 × 100) + (2 × 10) + 9 = (4 × 99) + (2 × 11) + (4 - 2 + 9)

Š`m|{H$ 4 - 2 + 9 = 11 Omo {H$ 11 go ^mÁ` h¡& Amn {ZîH$f© na Am gH$Vo h¡
{H$ 429, 11 go ^mÁ` h¡&

EH$ VrZ A§H$m| H$s g§»`m AWdm 4 A§H$m| H$s g§»`m H$s Om±M H¡$go H$a gH$Vo h¡?

_mZ br{OE n abc  EH$ VrZ A§H$m| H$s g§»`m h¡ &

Vmo, n 100a 10b c 99a 11b (a b c)       

Bg Vah " n ' H$mo 11 go V^r ^mJ bJm gH$Vo h¢ `{X a b c   _mÌ 11 go ^mÁ`
h¡& `{X

m pqrs  EH$ 4 A§H$m| H$s g§»`m h¡ Vmo

 n 1000p 100q 10r s 1001p 99q 11r p q r s          

AV… n,11 go V^r ^mÁ` hmoVm h¡ O~  p q r s    11 go ^mÁ` hmoVm h¡&

`h {Z`_ g^r g§»`mAm| H$mo bmJy H $a gH$Vo h¢ ^bo Cg_| {H$VZo ^r A§H$ hmo&

H$WZ 5
EH$ g§»`m "n' Xe_mYma _| {X`o OmZo na, A§H$m| _| ~rM - Am¡a + {MÝh
bJmB©E Am¡a `moJ\$b kmV H$s{OE& Xr JB© 11 go ^mÁ` hmoVr O~ `moJ\$b
11 go ^mÁ` h¡& Bg{bE EH$ g§»`m Ho$ {df_ ñWmZ Ho$ A§H$m| H$m Omo‹S> VWm
g_ ñWmZ Ho$ A§H$m| H$mo Omo‹S>, Ho$ ~rM H$m A§Va 11 go ^mÁ` h¡&

CXmhaU 11 : Š`m 23456, 11 go ^mÁ` h¡?

hb : Ü`mZ Xr{OE 2 - 3 +4 - 5 + 6 = 4 Am¡a Bg{bE 11 go ^mÁ` Zht h¡&

dmñVd _| 23456 = (11 × 2123) + 4
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noqbZS>́mo_ EH$ g§»`m {Ogo ~m`r Amoa go Xm{hZr Amoa AWdm Xm{hZr Amoa go ~m`t Amoa n‹T>Zo

na dhr g§»`m ahVr h¡& Bg Vah  no{bÝS>́mo_ EH$ g§»`m "n' h¡ Vm{H$ CgHo$ A§H$m| H$mo {dnarV

H$aZo na {\$a dhr g§»`m "n' AmVr h¡&

CXmhaU : 232 EH$ VrZ A§H$m|dmbr no{bÝS>́mo_ g§»`m h¡& 5445 EH$ 4 A§H$m|dmbr noqbÝS>́mo_

g§»`m h¡&

CXmhaU 12 : 11 go ^mÁ` g^r A§H$m|dmbo no{bÝŚ>mo_g² kmV H$s{OE&

hb : VrZ A§H$m|dmbm no{bÝS>́mo_ aba  ê$n H$s hmoZr Mm{hE, Ohm± a 0  Am¡a b  A§H$ h¡&

`h 11 go ^mÁ` `{X 2a 11 b  go ^mÁ` hmo & `h V^r g§̂ d h¡ O~ 2a b 0   AWdm

2a b 11   AWdm 2a b 11    Š`m|{H$ a 1  Am¡a b 9  h¡& h_| kmV hmoVm h¡ {H$

2a b 2 9 7 11        AV… 2a b 11    g§̂ d Zht h¡& _mZ br{OE

2a b 0   Vmo 2a b ; Bg Vah a 1,b 2,a 2,b 4,a 3,b 6       Am¡a

a 4, b 8   g§̂ d h¡& h_| 121, 242, 363, 484 g§»`mE| àmßV hmoVo h¢&  a 6, b 1 

Ho$ {bE h_| kmV hmoVm h¡ {H$ 2a b 12 1 11     AV… 11 go ^mÁ` h¡& Bgr Vah

a 7,b 3; a 8,b 5; a 9,b 7       Eogo `w½_ h¡ Ohm±  2a b, 11   go ^mÁ` hmoVm

h¡&  h_| Mma A{YH$ g§»`mE| àmßV hmoVo h¡ 616, 737, 858 Am¡a 979.

AV… Ano{jV g§»`mE| h¡ 121, 242, 363, 484, 616, 737, 858, 979

CXmhaU 13 : {gÕ H$s{OE 12456, 36 go ^mÁ` h¡ Ü`mZ aho, Amn dmñVd _| {~Zm ^mJ

bJm`o, nÎmm bJmBE&

hb : nhbo Ü`mZ Xr{OE {H$ 36 = 4 × 9 & Bg{bE `h H$m\$s hmoJm {H$ Xr JB© g§»`m

4 Am¡a 9 XmoZm| go ^mÁ` h¡& (~mX _| dh bm.gm. A 36 go ^mÁ` hmoJr) A§{V_ Xmo A§H$m|

go ~Zr g§»`m 56 na {dMma H$s{OE& `h 4 go ^mÁ` h¡& Omo 12456 H$mo 4 go ^mJ bJm

gH$Vo h¢& BgHo$ {dnarV, A§H$m| H$m Omo‹S> 18 h¡ Am¡a 9 go ^mÁ` h¡& Bg{bE 12456, 9 go

^r ^mÁ` h¡& EH$ gmW boZo Xr g§»`m 36 go ^mÁ` h¡&

Aä`mg 1.4
1. {d^OZ {H$ ò {~Zm, {ZåZ{b{IV 3, 4, 5, 11g§»`m g§»`m H$m ^mÁ` 803, 875, 474,

583, 1067, 350, 657, 684, 2187, 4334, 1905, 2548 H$m dJuH$aU

2. 1001  go 2000 Ho$ ~rM {H$VZr g§»`mE§ 4 go ^mÁ` h¡&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



18

3. _mZ br{OE EH$ VrZ A§H$m|dmbr g§»`m abc  go ^mÁ` h¡& {gÕ H$s{OE

abc bca cab   9 go ^mÁ` h¡&

4. `{X 4a3b , 11 go ^mÁ` h¡ Vmo a b  Ho$ g§̂ dZr` _yë` kmV H$s{OE&

5. {gÕ H$s{OE {H$ 4 A§H$m| H$s no{bÝS>́mo_ g§»`m h_oem 11 go ^mÁ` h¡&

OmXþB© dJ©

Š`m Amn 1 go 9 VH$ g§»`mAm| H$mo 3 n§pŠV`m| _| VWm 3 ñV§^m| _| ì`dpñWV H$a gH$Vo

h¢ Vm{H$ àË`oH$ n§pŠV, ñV§̂  VWm {dH$U© H$m `moJ\$b g_mZ aho ? {ZåZ{b{IV ì`dñWm H$s

Amoa Ü`mZ Xr{OE & ({MÌ 1)

8 1 6
3 5 7
4 9 2

6 1 8
7 5 3
2 9 4

   {MÌ 1    {MÌ 2

AmnH$mo Ü`mZ _| Am`oJm {H$ àË`oH$ n§pŠV H$m `moJ 15 h¡, àË`oH$ ñV§^ H$m Omo‹S> 15

Am¡a àË`oH$ {dH$U© H$m Omo‹S> 15 h¡& Amn {MÌ 2 _| Xem©̀ o O¡go ^r ì`dñWm H$a gH$Vo h¡&

XmoZm| OmXþB© dJ© Hw$N> gmå` XoIVo h¢ ?  XmoZm| dJm] _| _Ü` H$m ñV§̂  (1,5,9) h¡& g~go Xm{hZm

ñV§̂  (8,3,4) Omo {MÌ 2 _| h¡ dh {MÌ 1 g~go ~m`m§ ñV§̂  go g_mZ h¡& Bgr Vah {MÌ

1 _| g~go Xm{hZm ñV§̂  (6,7,2) {MÌ 2 Ho$ g~go ~m`| ñV§̂  go g_mZ h¡& Xÿgam OmXþB© dJ©

àmßV H$aZo Ho$ ~m`m§ ñV§̂ , Xm{hZo _| bmZm h¡& Bg `moJ\$b 15 H$mo OmXþB© `moJ\$b

(magic sum) H$hVo h¢&

Š`m Eogo OmXþB© dJ© H$s aMZm H$aZo H$m {dYmZ h¡?

g~go D$nar n§pŠV Ho$ ~rM Ho$ ImZo go àma§̂  H$a dhm± 1 {b{IE& A~ {ZåZ

{Z`_m| H$mo nmbZ H$s{OE&

1
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{Z`_ 1 : ~m`| go Xm{hZr Amoa {dH$U© Ho$ g§J `{X dU© Imbr hmo Vmo dhm± AJbr
g§»`m {b{IE&

4
   5

4

`hm± {dH$U© Ho$ g§J EH$ dJ© Imbr h¡ Vmo dhm± 5 {bIVo h¡&

{Z`_ 2 : {dH$U© Ho$ g§J `{X Imbr ImZm Z hmo, Am¡a AmJo ñV§̂  h¡, AJbo
ñV§̂  Ho$ g~go {ZMbo ImZo na AJbr g§»`m {b{IE& {Z`_ 1 AZwgaU H$s{OE&

`hm± {dH$U© Ho$ g§J EH$ dJ© Imbr h¡ Vmo dhm± 5 {bIVo h¢&

`hm± 1 Ho$ ~mX {dH$U© Ho$ ~mX H$moB© dJ© Imbr Zht h¡& Vmo AJbo ñV§̂  Ho$ g~go
{ZMbo dJ© _| 2 {bIVo h¢&

1

   

1

2

{Z`_ 3 : `{X H$moB© ImZm, {dH$U© Ho$ g§J Imbr Z hmo Am¡a AmJo H$moB© ñV§^
Zht h¡ Vmo Ohm± nhþ±Mo hmo dhm± go D$na Ho$ n§pŠV OmB©E Am¡a g~go ~m`| ImZo _|
AJbr g§»`m ^[aE Am¡a {Z`_ 1 Ho$ AZwgaU H$s{OE&

(`hm± H$moB© ImZm, {dH$U© Ho$ g§J Imbr Zht Vm{H$ Amn 2 go AmJo Mbo Am¡a h_
A^r A§{V_ ñV§^ _| h¡& AV… h_ D$na H$s n§pŠV _| OmVo h¢ Am¡a g~go ~m`|
ImZo _| 3 ^aVo h¢&)

1

2
    

1
3

2

{Z`_ 4 : _mZ br{OE Amn Eogo ImZo na nhþ±MVo hmo Omo nhbo go ^am h¡ Vmo
CgHo$ {ZMbo ImZo na OmB©E Am¡a {Z`_ 1 AZwgaU H$s{OE&

(`hm± Amn {dH$U© g§J 3 go AJbo ImZo _| Zht Om gH$Vo h¢ Š`m|{H$ nhbo go
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dhm± 1 h¡& AV… h_ 3 Ho$ {ZMbo ImZo _| OmVo h¢ Am¡a dhm± 4 ^aVo h¢&

1
3    

1 6
3 5
4

{Z`_ 5 : `{X Amn _w»` {dH$U© Ho$ A§V _| nhþ±MVo hmo Vmo {dH$U© Ho$ g§J
ZrMbo ImZo _| AJbr g§»`m ^[aE Am¡a `mo½` {Z`_ AZwgaU H$s{OE&

(`hm± _w»` {dH$U© Ho$ A§V _| 6 h¡& Bg{bE, h_ CgHo$ {ZMbo ImZo _| OmH$a
dhm± 7 ^aVo h¢&)

1 6
3 5
4

 

1 6
3 5 7
4

AmBE XoI| {H$ 3 × 3 OmXþB© dJ© H¡$go nyU© hmoVm h¡& nhbo n§pŠV Ho$ _Ü` ImZo go
àma§̂  H$aVo h¡ Am¡a dhm± 1 {bIVo h¡& A~ {Z`_ 2 bmJy H$s{OE, Š`m|{H$ {dH$U© Ho$ g§J Om
Zht gH$Vo& h_ AJbo ñV§̂  Ho$ ZrMbo ImZo _| 2 go ^[aE nwZ… h_ {dH$U© Ho$ g§J Om Zht
gH$Vo Am¡a AmJo H$moB© ñV§^ Zht  h¡& h_ {Z`_ 3 bmJy H$a D$na Ho$ n§pŠV OmVo h¡ Am¡a g~go
~m`| ImZo _| 3 ^[aE& A~ h_ {dH$U© Ho$ g§J Om Zht gH$Vo Š`m|{H$ dhm± H$m ImZm nhbo
go ^am h¡& AV… {Z`_ 4 bmJy H$s{OE Am¡a {Og ImZo na A~ hmo CgHo$ ZrMbo ImZo _|
OmB©E& `hm± 4 ^aVo h¢ Am¡a {dH$U© Ho$ g§J OmH$a 5 Am¡a 6 ^aVo h¡& nwZ… h_ AmJo ~‹T> Zht
Š`m|{H$ dh _yb {dH$U© h¡& h_ {Z`_ 5 Cn`moJ H$aVo h¡ Am¡a A§{V_ ImZo Ho$ ZrMbo ImZo
_| 7 ^[aE& A~ {Z`_ 3 Cn`moJ H$a n§pŠV Ho$ ~m`| ImZo _| 8 {bIVo h¡& A~ {Z`_ 2
Cn`moJ, AJbo ñV§̂  Ho$ {ZMbo ImZo _| 9 ^aVo h¡& Am¡a OmXþB© dJ© V¡̀ ma h¡&

à{H«$`m H$m AZwH«$_ ZrMo {X`m h¡&

1

 {Z`_ 2 

1

2
 {Z`_ 3 

1
3

2
 {Z`_ 4 
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1
3
4 2

 {Z`_ 1 

1
3 5
4 2

 {Z`_ 1 

1 6
3 5
4 2

 {Z`_ 5 

1 6
3 5 7
4 2

 {Z`_ 3 

8 1 6
3 5 7
4 2

 {Z`_ 2 

8 1 6
3 5 7
4 9 2

H$m`©H$bmn 6 : 1 go 9 g§»`mAm| H$m Cn`moJ H$a nhbo ñV§̂  Ho$ _Ü` go àma§̂  H$aVo hþE
3 × 3 OmXþB© dJ© ~ZmBE& {MÌ 1 Ho$ OmXþB© dJ© H¡$go VwbZmË_H$ T>§J go XoImoJo? OmXþB© Omo‹S>
Am¡a OmXþB© dJ© Ho$ _Ü` ImZo H$s g§»`m H¡$go g§~§{YV h¡? 3 go 11 VH$ g§»`mAm| Ho$ Cn`moJ
Ho$ OmXþB© dJ© H$s aMZm H$s{OE&

hb : h_ à{H«$`m H$m dhr AZwH«$_ Cn`moJ H$aVo Omo nhbo Cn`moJ {H$`m Wm naÝVw 1 Ho$ ~Xbo
h_ 3 go àma§̂  H$aVo h¢&

3

 {Z`_ 2 

3
4
 {Z`_ 3 

3
5

4
 {Z`_ 4



3
5
6 4

 {Z`_ 1 

3
5 7
6 4

 {Z`_ 1

3 8
5 7
6 4

 {Z`_ 5

3 8
5 7 9
6 4

 {Z`_ 3 

10 3 8
5 7 9
6 4

 {Z`_ 2

10 3 8
5 7 9
6 11 4

 {Z`_ 4
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`hm± OmXþB© `moJ 21 h¡&

H$m`©H$bmn 7 : 1 go 25 VH$ g§»`mAm| H$m Cn`moJ H$aVo 5 × 5 OmXþB© dJ©
nyU© H$s{OE& 1 OmXþB© Omo‹S> Am¡a OmXþB© dJ© Ho$ _Ü` dJ© H$s g§»`m _| Š`m g§~§Y h¡?

Aä`mg 1.5
1. 5 go 13 VH$ g§»`mAm| H$m Cn`moJ H$aVo hþE 3 × 3 H$m OmXþB© dJ© ~ZmBE& `hm± OmXþB©

Omo‹S> Š`m h¡? OmXþB© Omo‹S> Am¡a ~rM Ho$ ImZo H$s g§»`m go g§~§Y Š`m h¡?

2. 9 go 17 g§»`mAm| H$m Cn`moJ H$a 3 × 3 H$m OmXþB© dJ© H$s aMZm H$s{OE& `hm± OmXþB©

Omo‹S> Š`m h¡? OmXþB© Omo‹S> Am¡a _Ü` dJ© H$s g§»`m _| Š`m g§~§Y h¢?

3. ZrMbo n§pŠV Ho$ _Ü` Ho$ ImZo go àma§̂  H$aVo hþE 1 go 9 g§»`mAm| H$m Cn`moJ H$a

3 × 3 H$m OmXþB© dJ© ~ZmB©E&

4. 1 go 17 VH$ Ho$ {df_ g§»`mAm| H$m Cn`moJ H$aVo hþE 3 × 3 H$m OmXþB© dJ© ~ZmB©E&

5. 1 go 50 VH$ g_ g§»`mAm| H$m Cn`moJ H$a 5 × 5 H$m OmXþB© dJ© H$s aMZm H$s{OE&

Amn Zo nhbo Hw$N> A^mÁ` g§»`mAm| H$mo OmZVo h¢ 2, 3, 5, 7, 11, 13, 17, 19,
23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73.
Eogo AZoH$ A^mÁ` g§»`mE| h¢ &
CZ_| go BZ Omo{‹S>`m| na Ü`mZ Xr{OE
(3, 5); (5, 7), (11, 13), (17, 19), (29, 31), (41, 43), (59, 61), (71,73)
BZ A^mÁ` g§»`mAm| _| 2 H$m A§Va h¡& Eogo A^mÁ` g§»`mAm| H$mo "Ow‹S>o A^mÁ`' H$hVo

h¢& EH$ g_ñ`m H$m hb hr Zht (twin primes) Š`m Eogo Ow‹S>o A^mÁ` Ag§»` h¡?

g§»`mAm| Ho$ g§X^© _| JmoëS> ~oH$ g_ñ`m hb {H$`o {~Zm ah JB© h¡& `h 1742 df© nwamZr
h¡& 2 go ~‹S>r g_ g§»`m br{OE& Ü`mZ Xr{OE 4 = 2 + 2, 6 = 3 + 3, 8 = 3
+ 5, 10 = 3 + 7, 12 = 5 + 7, 14 = 3 + 11, 16 = 5 + 11 BË`m{X&
O_©Z Ho$ J{UVk JmoëS> doH$ Zo Ty>±T>  {ZH$mbm H$s 2 go ~‹S>r g_ g§»`m Xmo A^mÁ` g§»`mAm|
H$m Omo‹S> h¡& H§$ß`yQ>am| H$s ghm`Vm go ~‹S>o n¡_mZo na gË`mnZ {H$`m J`m h¡ Am¡a _mZm OmVm
h¡ {H$ `h gM h¡& bo{H$Z BgH$s H$moB© J{UVr` Cnn{Îm Zht h¡&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



23

EH$ ñdm^m{dH$ g§»`m n AnZo g^r KZmË_H$ ^mOH$m| H$m Omo‹S> hmo Vmo Cgo g§nyU© g§»`m
H$hVo h¢& (AWm©V² ñd`§ H$mo N>mo‹S>H$a ~mH$s ^mOH$m| H$m Omo‹S>) àW_ g§nyU© g§»`m 6 h¡& BgHo$
VrZ KZmË_H$ ^mOH$ h¡, 1, 2, 3, Am¡a 1 + 2 + 3 = 6, Bgr Vah 28 Ho$ ^mOH$
h¡ 1, 2, 4,7, 14 Am¡a 1 + 2 + 4 + 7 + 14 = 28 AJbr g§nyU© g§»`mE§ h¡
496 Am¡a 8128. BZ ~mVm| H$mo `ypŠbS> Zo ImoO {ZH$mbm& `ypŠbS> Zo {gÕ {H$`m

 p 1 p2 2 1   Ohm± p  EH$ A^mÁ` g§»`m h¡, Vmo dh g§nyU© g§»`m hmoVr h¡& Ohm± p2 1
EH$ A^mÁ` g§»`m h¡&

p2 1  ê$n Ho$ A^mÁ` g§»`mAm| H$mo _agoZo (Mersenne) A^mÁ` H$hVo h¢ (J{UVk _o[aZ
_agoZo)

n2 1  EH$ A^mÁ`  g§»`m h¡ O~ n  A^mÁ` hmo& bo{H$Z g^r n2 1  ê$n Ho$ g§»`mE§

h¡ A^mÁ` Zht hmoVr & CXmhaU 112 1 2047 23 89     Omo A^mÁ` Zht h¡&

H§$ß`yQ>a H$s ghm`Vm go AZoH$ g§nyU© g§»`mE§ kmV H$a gH$Vo h¢& g§»`mE§  p 1 p2 2 1 

go ~Zr Ohm±  p   2, 3, 5, 7, 13, 17, 19, 31, 61, 89, 107, 127, 521, 607,
1279, 2203, 2281; Hw$N> g§nyU© g§»`mE§ h¡& g§nyU© g§»`mAm| go g§~§{YV AZoH$ g_ñ`mE§
hb {H$`o {~Zm ah JB© h¡&
1. Š`m g§nyU© g§»`mE| Ag§»`m h¡? (Š`m _agoZo A^mÁ` ^r Ag§»` h¡?)
2. A~ VH$ àmßV g§nyU© g§»`m g_ g§»`m h¡ Š`m {df_ g§nyU© g§»`m ^r CnbãY h¡?

eãXmdbr :

^mÁ`Vm : EH$ nyUmªH$ " a ', eyÝ` a{hV nyUmªH$ "b ' go ^mÁ`

H$hbm`oJm `{X a qb  Ohm± q  EH$ nyUmªH$ h¡&

^mJ\$b : `{X a qb , g^r a,b 0  nyUmªH$m| Ho$ {bE, a
H$mo b   go ^mJ bJmZo   na q  eof\$b àmßV hmoJm&

eof\$b : `{X a bq r   Ohm± 0 r b   {H$gr nyUmªH$ a
Am¡a ñdm^m{dH$ g§»`m b , Ho$ {bE, a  H$mo b  go
^mJ XoZo na r  eof ahVm h¡&

no{bÝS>́mo_ : EH$ g§»`m {Ogo ~m`t Amoa go AWdm Xm{hZr Amoa go
n‹T>Zo na dhr g§»`m ahVr h¡&

nhobr : _{Vî`H$ P§PmoS>Zodmbr J{UV
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Aë\$m A§H$ : EH$ g_rH$aU _| CnpñWV Aja Omo H$moB© _yë` YmaU
H$a gH$Vo h¢&

à_mU a{hV H$WZ : EH$ H$WZ Omo ghr h¡ naÝVw CgH$m ghr J{UVr`
à_mU Zht&

OmXþB© dJ© (A§H$-`§Ì) : g§»`mAm| go ì`dpñWV  dJ© {OZ _| ñV§̂ m|, n§pŠV`m|
VWm {dH$Um] H$m Omo‹S> g_mZ hmoVm h¡&

g§nyU© g§»`m : EH$ ñdm^m{dH$ g§»`m Omo AnZo go N>moQ>o g^r ^mOH$m|
H$m Omo‹S> h¡&

{Û`w½_ A^mÁ` : A^mÁ` g§»`mAm| H$s Omo‹S>r {OZ _| "2' H$m A§Va h¡&

_agoZo A^mÁ` : p 12   ê$n _| ì`ŠV A^mÁ` (`{X 2p 1  EH$
A^mÁ` h¡ Vmo {ZpíMV ê$n _| p  ^r A^mÁ` hmoJm&

`mX a{IE
 EH$ ñdm^m{dH$ g§»`m H$mo Xe_mYma àUmbr Cn`moJ H$a gm_mÝ` ê$n _| {bI gH$Vo h¢&

 Xmo nyUmªH$ a,b 0  {X`o OmZo na Eogo {d{eîQ> nyUmªH$ q  Am¡a r  CnbãY h¡ Vm{H$

a bq r   Ohm± 0 r b    &

 EH$ g§»`m Ho$ A§{VH$ Xmo A§H$m| go Ow‹S>H$a ~Zr g§»`m `{X 4 go ^mÁ` Vmo Xr JB© g§»`m
4 go ^mÁ` hmoVr h¡&

 EH$ g§»`m Ho$ A§H$m| H$m Omo‹S> 3 AWdm 9 go ^mÁ` hmo Vmo Xr JB© g§»`m 3 AWdm
9 go ^mÁ` hmoVr h¡&

 g§»`m Ho$ A§V _| `{X 0 AWdm 5 hmo Vmo Xr JB© g§»`m 5 go ^mÁ` hmoVr h¡&

 EH$ g§»`m Ho$ {df_ ñWmZm| Ho$ A§H$m| H$m Omo‹S> VWm g_ ñWmZm| Ho$ A§H$m| H$m Omo‹S> H$m
A§Va 11 go ^mÁ` hmo Vmo Xr JB© g§»`m 11 go ^mÁ` hmoVr h¡&

CÎma
Aä`mg 1.1

1. (i) (3 × 10 ) +(9 × 1) (ii) (5 × 10 ) +(2 × 1)

(iii) (1 × 100 ) +(16 × 1) (iv) (3 × 100 ) +(5 × 10) +(9 × 1)

(v) (6 × 100 ) +(2 × 10) +(8 × 1)
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(vi) (3 × 1000 ) +(4 × 100) +(5 × 10) +(8 × 1)

(vii) (9 × 1000 ) +(5 × 100) +(2 × 1) (viii) (7 × 1000 )
2. (i) 56 (ii) 758 (iii) 6058 (iv) 7006 (v) 1010

Aä`mg 1.2

1. (i) B = 4 (ii) A = 5, B = 4 (iii) A = 5  (iv) A = 0

(v) Xmo CÎma h¡ A = 0, B = 0 Am¡a A = 1, B = 2

(vi) A = 6, B = 1

2. A = 3, B = 4,  C = 5

Aä`mg 1.3

1. `{X S  (q, r) gy{MV H$aVm h¡ {H$ O~ S H$mo 13 go ^mJ boZo go q ^mJ\$b Am¡a
eof r h¡&

V~ 8  (0, 8); 31  (2, 5); 44  (3,5); 85  (6, 7);

1220  (93, 11);

2. `{X S  (q, r) gy{MV H$aVm h¡ {H$ O~ S H$mo  304 go ^mJ bJmZo na Vmo

q ^mJ\$b Am¡a eof r h¡&

Vmo 128  (0,128);   636 (2,28); 785  (2, 177); 1038
(3,126)

2236  (7,108); 8858  (29,42); 13765  (45, 85); 58876
(304,204);

123456  (406,32); 7654231  (25178, 119)

3. 107 4. 62

Aä`mg 1.4
2. 250 g§»`m`|
4. Ano{jV ê$n _| Amdí`H$ g§»`m |̀ Am¡a 11 go ^mÁ` h¡: 4939, 4037, 4136, 4235,
4334, 4433, 4532, 4631, 4730. AV… a b 18  (4939 Ho$ g§X^© _|) AWdm

a b 7

8
3 7
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Aä`mg 1.5

1.

12 5 10
7 9 11
8 13 6

OmXÿB© g§»`m 27, _Ü` g§»`m 9 h¡, h_| àmßV h¡ 27 = 3 × 9

2 . 

16 9 14
11 13 15
12 17 10

`hm± OmXþB© Omo‹S> 39 h¡& _Ü` H$s g§»`m 13 h¡& 39 = 3 × 13

3.

2 9 4
7 5 3
6 1 8

`h EH$ OmXÿ H$m dJ© h¡& Amn Eogo {d{^ÝZ OmXÿ Ho$ dJ© ~Zm gH$Vo hmo {OZ _| 1 ñWmZ
AbJ hmo&

4.

15 1 11
5 9 13
7 17 3

5. 

34 48 2 16 30
46 10 14 28 32
8 12 26 40 44
20 24 38 42 6
22 36 50 4 18
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Bg AÜ`m` H$mo AÜ``Z H$aZo Ho$ ~mX, Amn grI|Jo

 ~hþnXr`m| Ho$ AW© Am¡a CZHo$ àH$ma &

 ~hþnXr`m| H$mo Omo‹S>Zo Am¡a KQ>mZm &

 ~rOr` ì`§OH$m| H$m JwUZ\$b; EH$ nXr H$mo EH$ nXr go, {ÛnXr H$mo EH$ nXr
go, {ÛnXr H$mo {ÛnXr go; (x + a) (x + b); (a + b)2, (a – b)2 Am¡a
(a + b) (a – b) Am{X Ho$ {dñVma H$aZm

àñVmdZm

AmB©̀ o nyd© AÜ``Z H$s hþB© Hw$N> ~mVm| H$m ñ_aU H$a|;

EH$ g§Ho$V {Og H$m H$moB© {ZpíMV _yë` hmoVm h¡ Cgo pñWam§H$ H$hVo h¢

CXmhaU : 5, – 7, 
32
5

, 5 , 2 + 3  Am{X

EH$ g§Ho$V {OgH$m H$moB© {ZpíMV _yë` Zhr hmoVm; n§aVw Cgo Amdí`H$Vm AZwgma _yë`
{X`m Om gH$Vm h¡ Cgo Mam§H$ AWdm Ajar` nX H$hVo h¡&

CXmhaU : p, q, x, y, z Am{X

gyMZm :

1. EH$ pñWam§H$ Am¡a EH$ Mam§H$ H$m g§̀ moJ Mam§H$ hmoVm h¡&

CXm : 3x, (4 + p), 
6 ,

7
x

x
, x – 4, 9x Am{X.

2. Xmo `m Xmo go A{YH$ Mam§H$ H$m g§̀ moJ `m Vmo EH$ Mam§H$ h¡ AWdm EH$ pñWam§H$ h¡&

CXm : xy, 
x

y
, (x – y), (y – x), –x, (x + y), xyz, 

xy

z

13 + x – y, 14x – y,  10 – xy,  7
x

y
, 

8
xy

 Am{X &

Ü`mZ Xr{OE (4 + x) + (4 – x) = 8 Omo EH$ pñWam§H$ h¡&

KQ>H$ - 2
 ~rOr` ì`§OH$
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EH$ nX,  EH$ g§»`m h¡ (pñWam§H$), EH$ Mam§H$ ; AWdm g§»`m Am¡a Mam§H$m| H$m g§̀ moJ
h¡; (JwUZ\$b AWdm ^mJ\$b)

CXmhaU : 9, x, 3x, 4xy, 
7

15
x

y
, 

21
xy

, 
yz

x
 BË`m{X

EH$ nX AWdm `moJ\$b go OwS>o EH$ `m A{YH$ nXm| H$m g§̀ moJ (OmoS> Am¡a ì`dH$bZ)
Am¡a JwUZ\$br` g§Ho$V (JwUZ\$b Am¡a ^mJ\$b) ~rOr` ì`§OH$ ~ZmVo h¡&

CXmhaU : 7 – y, 3x2 – 4y, 6xy, 6 + x2 – 3x,  
7 4 6x

y z
x

 Am{X

gyMZm : JwUZ\$b Am¡a ^mJ\$b Ho$ g§Ho$V nXm| H$mo AbJ-AbJ Zhr H$aVo; CXmhaUmW©;

9x24y or 
24

7
x

y
 `h EH$ nX h¡&

EH$ ~rO` ì`§OH$ {Og Ho$ àË`oH$ nX _| Ho$db G$UmË_H$ ahrV g§»`mË_H$ KmVm§H$ Ho$
Mam§H$ hmoVo h¡; Cgo ~hþ nXr ì`§OH$ (Polynomial) H$hVo h¡&

CXmhaU : x2 – 4x, x – 4xy + y, 6 – 5y + xy + xy, 4

EH$ ~rOr` ì §̀OH$ {Og _| Ho$db EH$ nX _mÌ hmoVm h¡; Cgo EH$nXr` ì §̀OH$ H$hVo h¡;

CXmhaU : 4, 
5

11
, x, 6x, 8xy, 7x2y, yzx, 5x2yz Am{X

~rOr` ì`§OH$ {Og _| Xmo nX g_m{dîQ> hmo; Cgo {ÛnXr` (Binomial) H$hVo h¡&

CXmhaU : 7 + x, xy – 7, 5xy, 3x2 – 6xy, yz2 + 2z.

~rOr` ì`§OH$, {Og _| VrZ nX h¡ : Cgo {ÌnXr` (trinomial) ì`§OH$ H$hVo h¢&

CXmhaU : 4 + x + y, 6x + 15 – y2, ax2 + bx + c, ax + by + 2

gyMZm : 2x

y
 `h EH$ ~hþnXr ì`§OH$ Zhr h¡; `h Ho$db ~rO` ì`§OH$ h¡&
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Aä`mg 2.1
1. {ZåZm| H$mo pñWam§H$ Am¡a Mam§H$ AbJ-AbJ br{OE&

12 + z, 15, 5
x

, 
3

7 , x, 3, 
(2 )
(8 )

x

yz 2
xy

, 7, 7-x, 6x+4y,-7z,

8
3
xy

x
, y+4, 

4
y
 Am¡a 

(2 )
(8 )

x

yz
.

2. {ZåZm| H$mo EH$ nXr`; {ÕnXr` Am¡a ÌrnXr``m| H$mo _| dJuH¥$V H$s{OE&

7xyz, 9 – 4y, 4y2 – xz, x – 2y + 3z, 7x + z2, 8xy, 
2 28

5
x y , 4 + 5y – 6z.

~rOr` ì`§OH$

9x na {dMma H$s{OE& Bg_| Xmo AndV©Z h¡; 9 Am¡a x >>& h_  9 H$mo g§»`m`Ë_H$ ghJwUm§H$
H$hVo h¡ & (AWdm pñWam§H$ AWdm A§H$ JUVr` ghJwUm§H$); x EH$ Mam§H$ h¡ (AWdm
Ajar` AndV©Z AWdm Ajar` ghJwUm§H$ h¡) AWdm 9xy na {dMma H$s{OE `hm± x Am¡a
y Xmo Mam§H$ h¡; h_ 9x H$mo y H$m ghJwUm§H$ H$hVo h¡ Am¡a '9y' H$mo x H$m gh JwUm§H$ H$hVo h¡&
{ZåZ {b{IV VmbrH$m H$m {ZarjU H$s{OE&

JwUbãY gh JwUm§H$ g§»`mË_H$ gh Aj§ar` gh
JwUm§H$ pñWam§H$ JwUm§H$ (Mam§H$)

–8xy y H$m gh JwUm§H$ –8x h¡ –8 x

x H$m gh JwUmH$ –8y h¡ –8 y

–8 H$m gh JwUm§H$ xy h¡ –– xy

xy, H$m gh JwUm§H$ –8 h¡ –8 ––

gyMZm :

 1.`{X Ajar` AndV©Z (Mam§H$) H$m H$moB© {MÝh Z hmo Cgo YZmË_H$ _mZm OmVm h¡&
 2.`{X Mam§H$ H$m KmVm§H$ Z hmo; Vmo 1 _mZVo h¡&
 3.`{X Mam§H$ H$m g§»`mË_H$ H$m ghJwUm§H$ Z hmo Vmo 1 _mZVo h¡& CXm : x H$m AW© h¡ +1x.

 4.EH$ hr Mam§H$ Ho$ ~hþ nXr` _| Mam§H$ H$m AË`m{YH$ KmVm§H$ hr ~hþnXr H$m KmVm§H$ _mZVo h¢&

gOmVr Am¡a {dOmVr nX

EH$ hr KmVm§H$ Ho$ g_mZ Mam§H$ `wŠV nXm| H$mo gOmVr nX H$hVo h¡&
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CXmhaU : 5x, 2x, 7x – 9x,  
1
3

x Am{X;

 x2, 2x2, 6x2, 9x2, 
1
7 x2 Am{X;

 x3, 3x3, 7x3, –9x3, 
1
9

x3 Am{X;

{^Þ - {^Þ KmVm§H$ Ho$ g_mZ Mam§H$ AWdm EH$ hr AWdm {^ÝZ KmVm§H$$ AWdm {^Þ-
{^Þ Mam§H$ `wŠV nX {dOmVr nX H$hbmVo h¢&

CXmhaU : x, x2, x3, x4, x5 Am{X,  x, m, n, p Am{X,  –x, xy, xy2 Am{X

~hþ nXr`m| H$m `moJ\$b VWm ì`dH$bZ

AmBE nhbo h_ nyUmªH$ Ho$ g_wÀM` Ho$ `moJ\$b VWm ì`dH$bZ JwU-Y_m] H$m ñ_aU H$a
b| &

1. Xmo KZmË_H$ nyUmªH$m| H$m OmoS> KZmË_H$ nyUmªH$ hmoVm h¡&

(+7) + (+5) = +7 + 5 = + 12

2. Xmo F$UmË_H$ nyUmªH$ H$mo H$m OmoS> F$UmË_H$ nyUmªH$ hmoVm h¡&
(–7) + (–5) = –7 – 5 = –12

3. EH$ KZmË_H$ Am¡a EH$ F$UmË_H$ nyUmªH$ H$m OmoS> KZmË_H$ hmoVm h¡& `{X F$UmË_H$
nyUmªH$ H$m na_ _yë` KZmË_H$ _yë` go H$_ hmoVm h¡&
(+7) + (–5) = +7 – 5 = +2

4. EH$ KZmË_H$ nyUmªH$ Am¡a F$UmË_H$ nyUmªH$ H$m OmoS> F$UmË_H$ hmoVm h¡& `{X F$UmË_H$
nyUmªH$ H$m na_ _yë` KZmË_H$ nyUmªH$ go A{YH$ hmo

CXm : (–7) + (5) = –7 + 5 = –2

5. Xmo KZmË_H$ nyUmªH$ H$m JwUZ\$b KZmË_H$ nyUmªH$ hmoVm h¡&

CXm : (+7) × (+5) = +35

6. Xmo  F$UmË_H$ nyUmªH$ H$m JwUZ\$b KZmË_H$ hmoVm h¡&

CXm : (–7) × (–5) = +35

7. EH$ KZmË_H$ Am¡a EH$ F$UmË_H$ nyUmªH$ H$m JwUZ\$b F$UmË_H$ hmoVm h¡&

CXm : (+7) × (–5) = –35
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8. EH$ F$UmË_H$ Am¡a EH$ KZmË_H$ nyUmªH$ H$m JwUZ\$b F$UmË_H$ hmoVm h¡&

CXm : (–7) × (+5) = –35

Xmo ~hþnXr`m| H$mo OmoS>Zo Am¡a KQ>mZo Ho$ {ZåZ {Z`_ ~ZmVo h¡&

1. gOmVr nXm| H$mo Omo‹S> ^r gH$Vo h¡ `m KQ>m ^r gH$Vo h¡&

2. {dOmVr nXm| H$mo Zm OmoS> gH$Vo h¡ `m Zm KQ>m gH$Vo h¡&

3. gOmVr nXm| H$mo OmoS>Vo `m KQ>mVo g_`; CZHo$ g§»`mË_H$ ghJwUm§H$ OmoS>o `m KQ>m`o
OmVo h¡&

CXmhaU 1 : Omo{S>`o 5x2y – 7x2y Am¡a 9x2y

hb : nhbm {Z`_ ñ_aU H$s{O`o&

 (5x2y) + (–7x2y) + (9x2y) = (5 + (–7) + 9) x2y

        = (5 – 7 + 9) x2y = 7x2y

`h j¡{VO Omo‹S> h¡& Bgo ñV§̂ mH$ma _| ^r OmoS> gH$Vo h¡&

+5x2y

–7x2y

+9x2y

 7x2y

h_o kmV hmoVm h¡; {H$ h_ gh JwUmH$m| H$mo OmoS> H$a Mam§H$ Á`m| H$m Ë`m| aI
gH$Vo h¢ &

CXmhaU 2 : Omo{S>`o : 7x2 – 4x + 5 Am¡a 9x – 10.

hb : `hm± {dOmVr nX h¡& h_ Ho$db gOmVr nX Omo‹S>> gH$Vo h¡; OmoS> Zo _| gab
hmoZo Ho$ {bE gOmVr nXm| H$mo EH$ Xÿgao Ho$ ZrMo {bIVo h¢&

7x2 – 4x + 5
   + 9x  – 10

7x2 + 5x – 5
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CXmhaU 3 : Omo{S>`o 8xy + 4yz – 7zx, 6yz + 11zx – 6y   Am¡a –5xz + 6x – 2yx

+8xy + 4yz – 7zx

      + 6yz + 11zx              – 6y

–2xy – 5xz + 6x

+6xy + 10yz – xz + 6x         – 6y

hb : `hm± {\$a {dOmVr nX AZoH$ h¡& h_ gOmVr nXm| H$mo EH$ Ho$ ZrMo EH$ aIH$a

gab OmoS>o; h_ `hm± H«$_{d{Z_` JwU {Z`_ ^r Cn`moJ H$aVo h¢ & xy = yx Am¡a xz = zx.

CXmhaU 4 :  x3+ 5x2 – 4x + 6 _| g 2x3 – x2 + 4x – 6 KQ>mB©E&

hb : `hm± gabVm go KQ>mZo Ho$ {bE h_ gOmVr nXm| H$mo EH$ Xÿgao H$s ZrMo {bIVo

h¢& Ü`mZ Xr{OE {H$ h_ g§~§{YV ghJwUm§H$m| H$mo KQ>mVo h¢& G$UmË_H$ g§»`m KQ>mZo H$m AW© h¡

Cg g§»`m H$mo G$UmË_H$ g§»`m Omo‹S>Zm h¡& Bg{bE h_Zo KQ>mZo Ho$ nXm| Ho$ {MÝh ~Xbo h¢ Am¡a

ghJwUm§H$ Omo‹S> {X`m h¡&

+ 1x3  + 5x2– 4x + 6

  2x3   – x2 + 4x – 6
  (–2) (+1) (–4) (+6)
  –1x3 + 6x2 – 8x + 12

EH$ ~ma KQ>mZo H$m AW© g_PZo Ho$ ~mX, Amn {ZåZ ê$n go Ëd[aV J{V go KQ>m gH|$Jo&

(x3 + 5x2 – 4x + 6) – (2x3 – x2 + 4x – 6)

= x3 + 5x2 – 4x + 6 – 2x3 + x2 – 4x + 6

= (1 – 2)x3 + (5 + 1)x2 + (–4 –4)x + (6 + 6)

= –1x3 + 6x2 – 8x + 12

= –x3 + 6x2 – 8x + 12
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Aä`mg 2.2
1. gOmVr nXm| H$mo dJuH$aU H$s{OE&

4x2, 
1
3

x, –8x3, xy, 6x3, 4y, –74 x3, 8xy, 7xyz, 3x2

2. gab H$a|
(i) 7x – 9y + 3 – 3x – 5y + 8 (ii) 3x2 + 5xy – 4y2 + x2 – 8xy – 5y2

3. Omo{S>`o
(i) 5a + 3b, a – 2b, 3a + 5b

(ii) x3 – x2y + 5xy2 + y3, –x3 – 9xy2 + y3, 3x2y + 9xy2

4. KQ>mB©̀ o

(i) 8x2y _| go –2xy + 3xy2

(ii) 4a + 6b – 2c _| go a – b – 2c.

~hþnXr`m| H$m JwUZ\$b
{ZåZ JwUbãY na Ü`mZ Xr{OE &

(i) 5x × 6x2 = (5 × 6) x (x × x2) = 30x3

(ii) 2x × 6y × 8z = (2x × 6y) × (8z) = [(2 × 6) × (x × y)] × (8z) = (12xy) × (8z)
      = (12 × 8 ) × (xy × z) = 96xyz

Bgo h_ EH$ hr MaU _| {bI gH$Vo h¡ :
2x × 6y × 8z = (2 × 6 × 8) × (x × y × z)] = 96xyz

gyMZm :

ghJwUm§H$m| H$m JwUmbãY = ì`§OH$mo Ho$ ghJwUmH$m| H$m JwUZ\$b

JwUbãY H$m ~rOr` JwUZIÊ‹S> = g^r ~rOr` JwUZIÊ‹S>m| H$m JwUZ\$b

CXmhaU 5 : 6x  Am¡a –7x2y H$m JwUZ\$b kmV H$s{OE&

hb : (6x) × (–7x2y) = [6 × (–7)] × (x × x2y) = (–42)x3y

Ü`mZ Xr{O`o

`hm± h_ x × x2y = (x × x2)y = x3y H$m Cn`moJ H$aVo h¡& AÝ` eãXm|
_| h_ EH$ O¡go Mam§H$ H$mo  JwUm H$aVo h¡& Am¡a KmVm§H$ Ho$ {Z`_ Cn`moJ
H$a ì`§OH$mo H$mo gab H$aVo h¡ xm + xn = xm + n  g^r m Am¡a n nyUm§H$
H$mo Ho$ {b`o; {Ogo Amn AÜ``Z H$a|Jo&
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EH$ nXr H$mo EH$ nXr go JwUm H$aZm

CXmhaU 6 : 4x × 5y × 7z H$m JwUZ\$b kmV H$s{OE

hb : 4x × 5y × 7z = (4 × 5 × 7) (x × y × z) = 140 xyz

CXmhaU 7 : 2l2m × 3lm2  H$m JwUZ\$b Š`m h¡?

hb : 2l2m × 3lm2 = (2 × 3) × (l2 × l) × (m × m2) = 6l3m3

`hm± h_ KmVm§H$ Ho$ {Z`_ Cn`moJ H$aVo h¡&

xm × xn = xm + n

EH$ nXr H$moo {ÛnXr go JwUm H$aZm

9 × 103 = 927 JwUZ\$b na {dMma br{OE& Bgo Bg Vah ^r {bI gH$Vo h¡&
9 × 103 = 9(100 + 3) = (9 × 100 + 9 × 3) = 900 + 27 = 927

Š`m Amn H$mo _mby_ hmoVm h¡ {H$ `hm>>± h_ `moJ\$b na JwUm H$m {dVaU {Z`_ Cn`moJ
{H$`m h¡& O~ EH$ {ÛnXr em{_b hmo h_ Bgr {dYmZ Cn`moJ H$aVo h¡& Bg Vah

2x(3x + 5xy) = [(2x) × (3x) + (2x) (5xy)] = [6x2 + 10x2y]

CXmhaU 8 : (8y + 3) × 4x H$m JwUbãY {ZYm©[aV H$s{OE&

hb : h_ OmZVo h¢

 (8y + 3) × (4x) =  (4x) × (8y + 3) =(4x × 8y) + (4x) × 3  = 32xy + 12x

= 32xy + 12x

`hm± h_ Zo JwUm H$m H«$_ {d{Z_` {Z`_ Am¡a X{jUhñV {dVaU {Z`_ ^r Cn`moJ {H$`m
h¡& Am¡a dm_ hñV {dVaU {Z`_ ^r Cn`moJ H$a àmßV H$a gH$Vo h¢&

 (8y + 3) × (4x) =  ( (8y) × (4x) )  + (3 × (4x) ) = 32yx + 12x = 32xy + 12x

Š`m|{H$ xy = yx JwUm H$m H«$_{d{Z_` {Z`_ h¡&

à_wI ~mV| :

h_ g§»`mAm| Ho$ g^r JwUY_© ~rOr` Mam§H$m| Ho$ {bE Cn`moJ H$aVo h¡ : gmhM`©; H«$_
{d{Z_`; KmVm§H$ Ho$ {Z`_; {dVaU {Z`_, Š`m|{H$ `hm± {b{IVm h¡& O~ h_ BZ Mam§H$m|
Ho$ {bE _yë` à{VñWm{nV H$aVo h¡, `h ghr hmoVo h¢&

{ÛnXr H$mo {ÛnXr go JwUm H$am

`{X (4a + 6b) Am¡a (5a + 7b) BZ {ÛnXr`m| Ho$ JwUZ\$b na {dMma br{OE&
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(4a + 6b) (5a + 7b) = 4a (5a + 7b) + 6b(5a + 7b)
= [(4a) (5a) + (4a) (7b)] + [(6b) (5a) + (6b) (7b)]
= 20a2 + 28ab + 30ab + 42b2

= 20a2 + 42b2 + 58ab

Aä`mg 2.3
1. {ZåZ{b{IV Xmo EH$ nXr` ì`§OH$m| Ho$ JwUZ\$b H$s Vm{bH$m nyU© H$s{OE&

àW_ 3x –6y 4x2 –8xy 9x2y –11x3y2

{ÛVr`

3x

–6y

4x2

–8xy

9x2y

–11x3y2

2. BZ Ho$ JwUZ\$b kmV H$s{OE
(i) (5x + 8)3x, (ii) (–3pq) (–15p3q3 – q3),

(iii)              ;     (iv) –x2 (x – 15)

3.{ZåZm| H$mo gab H$s{OE
(i) (2xy – xy) (3xy – 5), (ii) (3xy2 + 1) (4xy – 6xy2);

(iii) (3x2 + 2x) (2x2 + 3) (iv) (2m3 + 3m) (5m – 1)

{d{eîQ> JwUZbãY (Special Product)
A~, h_, EH$ {d{eîQ> JwUbãY, Xmo {Ûn{X`m| H$m JwUbãY {ZåZ JwUbãY H$m AÜ``Z

H$aVo h¢& na {dMma H$s{OE&
(x + a) (x + b) = x(x + b) + a(x + b)

= x2 + xb + ax + ab

= x2 + ax + bx + ab

= x2 + (a + b) x + ab

`hm± h_ Zo H«$_ {d{Z_` Am¡a {dVaU JwUY_© Cn`moJ {H$`m h¡& xb = bx,
(ax + bx) = (a + b)x.

(3a3-3b3)2x

5
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h_$ (x + a) (x + b) = x2 + (a + b)x + ab H$mo EH$ gd©g{_H$m H$hVo h¡&

Bg Vah (x + 2) (x + 1) = x2 + (2 + 1)x + (2 × 1) = x2 + 3x + 2.

gd©g{_H$m (x + 2) (x + 1) = x2 + 3x + 2 H$mo {MÌ Ûmam ^r {Zê${nV H$a gH$Vo h¡&

Amn XoIVo h¡ {H$ Am`V H$m joÌ\$b (x + 2) (x + 1) h¡& Am`V Ho$ Xmo N>moQ>o dJ}
_| Am¡a Am`Vm| _| ~m±Q>Vo h¡& AEKJ, KLHI Am¡a LGCH dJm} H$m joÌ\$b H«$_mZwgma : x2,
1,1 h¡& EFLK, FBGL, JKID Am`Vm| H$m joÌ\$b H«$_mZwgma  x, x, x h¡& Bg Vah ABCD
H$m joÌ\$b x2 + 1 + 1 + x + x + x = x2 + 3x + 2  h¡& Bg Vah h_o àmßV hmoVm h¡& (x
+ 2) (x + 1) = x2 + 3x + 2

(x + a) (x + b) H$m _yë` Š`m h¡? `{X h_  x, a Am¡a b Ho$ ñWmZ ~Xb Xo
Vmo gd©g{_H$m Š`m ~ZVr h¡;

(x + a) (x + b) = x2 + (a + b)x + ab Š`m Amn OmZVo h¢;

h_ nwZ : EH$ gd©g{_H$m àmßV H$aVo h¡?

CXmhaU 9 : (x + 6) (x + 7) H$m JwUZ\$b kmV br{OE?

hb : (x + 6) (x + 7) = x2 + (6 + 7)x + (6 × 7) = x2 + 13x + 42

CXmhaU 10 : (x + 8) (x – 4) H$m JwUZbãY Š`m h¡?

hb : gd©g{_H$m H$m Cn`moJ (x + a) (x + b) = x2 + (a + b) x+ab

(x + 8) (x – 4) = x2 + (8 – 4)x + 8 × (– 4) = x2 + 4x – 32 h_o àmßV hmoVm h¡&
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CXmhaU 11 : (2x + 5) (2x + 3) H$m JwUm H$s{OE&

hb : (x + a) (x + b) = x2 + (a + b) x + ab h_| _mby_ h¡

 (2x + 5) (2x + 3) = (2x)2 + 2x(5 + 3) + (5 × 3)
   = 4x2 + 16x  + 15

CXmhaU 12 : 103 × 98 H$m JwUZ\$b kmV H$s{OE; gd©g{_H$m H$m Cn`moJ H$a|&

hb : 103 × 98 = (100 + 3) (100 – 2)
           = (100)2 + ( (3) + (–2)) 100 + (3) × (–2) )
           = 10000 + (1 × 100) + (– 6)
           = 10094

h_ `hm± x = 100, a = 3 Am¡a b = –2 aIH$a (x + a) (x + b) = x2 + (a + b) x

+ ab H$m {dñVma {H$`m h¡&

CXmhaU 13 : (P2 – 5) (P2 – 3) H$m JwUZ\$b kmV H$a|&

hb : (P2 – 5) (P2 – 3) = P4 + [(–5) + (–3)] (P)2 + (–5) × (–3)
= P4 – 8P2 + 15

gd©g{_H$m`|

gd©g{_H$m EH$ g_mZVm h¡; Omo Cgo _| CnpñWV Mam§H$ Ho$ g^r _yë` na gË` h¡&

CXmhaU (x + 3) (x + 2) = x2 + 5x + 6 EH$ gd©g{_H$m h¡& Mam§H$ x Ho$ {bE H$moB©
^r _yë` XoZo na CgH$m ~m`m nj Am¡a Xm{hZm nj g_mZ hmoVm h¡& Hw$N> {d{eîQ> gd© g{_H$m
h¡ Omo J{UV H$aZo _| ghm`H$ h¡&

   _mZ br{OE   (a + b)2 = (a + b) (a + b) = a(a + b) + b(a + b)
= a2 + ba + ba + b2

= a2 + b2 + 2ab

= a2 + 2ab + b2

Amn XoIoJ| h_ `hm± H«$_ {d{Z_` {Z`_ Cn`moJ {b`m h¡ ab = ba  Á`m{_Vr dJmo©
H$m Cn`moJ H$a Bg gd©g{_H$m H$mo {MÌ Ûmam {gÕ H$a gH$Vo h¡&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



38

_mZ br{O`o ABCD dJ© H$m joÌ\$b (a + b)2 Ho$ g_mZ h¡ Š`m| {H$ BgH$s ^wOm H$s
bå~mB© (a + b) h¢& A~ h_ Bg dJ© _| Xmo N>moQ>o dJ© Am¡a Xmo Am`V ~ZmVo h¡& HKGD dJ©
H$m joÌ\$b a2 h¡ Am¡a EBFK dJ© H$m joÌnb b2  h¡& KFCG Am`V H$m joÌ\$b ab Am¡a
AEKH Am`V H$m joÌ\$b ab. BgVah ABCD H$m joÌ\$b a2 + b2 + ab + ab = a2 + b2

+ 2ab  h¡&

Bgr Vah h_ àmßV H$aVo h¡& (a – b)2 = a2 + b2 – 2ab àmßV H$aVo h¡& Am¡oa Bg H$m
g{MÌ à_mU {ZåZ h¡&

a

F

b
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_mZ br{O`o ABCD EH$ dJ© h¡ {Og Ho$ àË`oH$ ^wOm H$mo bå~mB©  a h¡ Vm{H$ CgH$m joÌ\$b
a2 h¡& A~ Bg dJ© go Xmo N>moQ>o dJ© Am¡a Xmo Am`V ~ZmVo h¡& HKGD H$m joÌ\$b (a – b)2.
EBFK dJ© H$m joÌ\$b b2 h¡; KFCG Am`V H$m joÌ\$b b(a – b) h¡ Am¡a AEKH H$m joÌ\$b
b(a – b) h¡& (h_ _mZVo h¡; {H$ b go a ~S>m h¡) HKGD H$m joÌ\$b, EBKF, KFCG Am¡a
AEKH H$m joÌ\$b ABCD _o go KQ>mZo na àmßV hmoVm h¡; AV… h_ àmßV H$aVo h¡&

 (a – b)2 = a2 – b2 – b(a – b) – b(a – b)

= a2 – b2 – ba + b2 – ba + b2

= a2 – 2ab + b2

Bgr Vah    (a + b) (a – b) = a2 – ab + ba – b2 = a2 – b2

BÝh| {d{eîQ> gd©g_rH$m H$hVo h¡&

CXmhaU 14 :  (2x + 3y)2 o kmV H$s{OE&

hb : (a + b)2 = a2 + 2ab + b2 gd© g_rH$m Cn`moJ H$aVo h¡& a = 2x Am¡a b = 3y à{VñWm{nV
H$aZo na h_o àmßV hmoVm h¡
(2x + 3y)2 = (2x)2 + 2(2x) (3y) + (3y)2

= 4x2 + 12xy + 9y2

CXmhaU 15 : (4p – 3q)2 H$m {dñVma H$s{OE&

hb : (a – b)2 = a2 – 2ab + b2  `hm± Bg H$m Cn`moJ hmo

a = 4p Am¡a b = 3q à{VñWm{nV H$aZo go

(4p – 3q)2 = (4p)2 – 2(4p) (3q) + (3q)2

    = 16p2 – 24pq + 9q2

CXmhaU 16 : (4.9)2 H$m {dñVma H$a| &

hb : h_ gd©g{_H$m H$mo Bg g_ñ`m _| Cn`moJ H$a gH$Vo h¡; Ü`mZ Xr{O`o&

 (4.9)2 = (5 – 0.1)2 = (5)2 – 2(5)(0.1) + (0.1)2

= 25 – 1 + 0.01
= 24.01

Bg H$m gË`mnZ grYo (4.9)2  {dñVma H$aHo$ nVm bJm gH$Vo h¢&

CXmhaU 17 : 54 × 46 H$m {dñVma H$a| &

hb : {\$a `hm± gd©g{_H$m Cn`moJ H$a gH$Vo h¢&
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(a + b)(a – b) = a2 – b2 H$m Cn`moJ H$a|, O~ a = 50

Am¡a b = 4  h_ kmV hmoVm h¡ 54 × 46 = (50 + 4)(50 – 4)
    = (50)2 – (4)2 = 2500 – 16
    = 2484

H$m`©H$bmn 1:

(a + b)(a – b) = a2 – b2  gd©g{_H$m `o {MÌ Ûmam {Zê${nV H$s{OE &

Aä`mg 2.4
1. {ZåZm| H$m JwUZ\$b kmV H$s{OE&

(i) (a + 3)(a + 5) (ii) (3t + 1)(3t + 4)
(iii) (a – 8)(a + 2) (iv) (a – 6)(a – 2)

2. {ZåZm| Ho$ _yë` kmV H$s{OE&
(i) 53 × 55 (ii) 102 × 106 (iii) 34 × 36 (iv) 103 × 96

3. (x + a)(x + b)(x + c) = x2 + (a + b)x + ab  Bg gd©g{_H$m H$m Cn`moJ H$a
(x + a)(x + b) x2 + (a + b) x+ab  H$m JwUZ\$b kmV H$s{OE?

4. (a + b)2 = a2 + 2ab + b2 H$m Cn`moJ go {ZåZmo§ H$mo gab H$s{OE&
(i) (a + 6)2 (ii) (3x + 2y)2 (iii) (2p + 3q)2 (iv) (x2 + 5)2

5. (a + b)2 = a2 + 2ab + b2 gd©g{_H$m Cn`moJ H$a _yë` kmV H$s{OE&
(i) (34)2 (ii) (10.2)2 (iii) (53)2 (iv) (41)2

6. `{X (a – b)2 = a2 + b2 – 2ab  gd©g{_H$m Ho$ Cn`moJ go {ZåZm| H$m hb H$a|&
(i) (x – 6)2 (ii) (3x – 5y)2 (iii) (5a – 4b)2 (iv) (p2 + q2)2

7. gd©g{_H$m (a – b)2 = a2 – 2ab + b2  Ho$ Cn`moJ go {ZåZm| H$m {dñVma H$s{OE&
(i) (49)2 (ii) (9.8)2 (iii) (59)2 (iv) (198)2

8. `{X (a + b)(a – b) = a2 – b2 H$m Cn`moJ go {ZåZm| H$m JwUZ\$b kmV H$s{OE&
(i) (x + 6)(x – 6) (ii) (3x + 5)(3x – 5)

(iii) (2a + 4b)(2a – 4b)           (iv)  

9. gd©g{_H$m Ho$ Cn`moJ go _yë` {ZYm[aV H$s{OE&
(i) 55 × 45 (ii) 33 × 27 (iii) 8.5 × 9.5 (iv) 102 × 98
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10. {ZåZm| Ho$ JwUZ\$b kmV H$s{OE&
(i) (x – 3)(x + 3)(x2 + 9) (ii) (2a + 3)(2a – 3)(4a2 + 9)

(iii) (p + 2)(p – 2)(p2 + 4) (iv)
21 1 1 1 1 1m m m

2 3 2 3 4 9
        
   

(v) (2x – y) (2x + y) (4x2 + y2) (vi) (2x – 3y) (2x + 3y) (4x2 + 9y2)

eãXmdbr :

pñWam§H$ : H$moB© ^r g§Ho$V {OgH$m {ZpíMV _yë` hmoVm h¡&

Mam§H$ : g§Ho$V {Ogo h_ AnZo AZwgma H$moB© _yë` Xo gH$Vo h¢&

~rOr` ì`§OH$ : ~rOr` à{H«$`m à`wŠV, pñWam§H$ VWm Mam§H$ H$m g§̀ moJ&

~hþnXr : EH$ ~rOr` ì`§OH$ {Og _| Mam§H$m| Ho$ KmVm§H$ F¥$UmË_H$ a{hV hmoVo h¡&

nX : ~rOr` ì`§OH$ H$m ^mJ Omo OmoS> VWm ì`dH$bZ a{hV hmo qH$ÝVw JwUZ\$b VWm ^mJ
\$b go OwS>m h¡&

ghJwUm§H$ : Mam§H$ go OwS>m nX&

EH$ nXr : Ho$db EH$ nX `wŠV ~rOr` ì`§OH$&

{Û-nXr : Xmo nX `wŠV ~rOr` ì`O§H$&

{Ì-nXr : VrZ nX `wŠV ~rOr` ì`§OH$&

KmV : ~hþnXr _| Mam§H$ H$m AË`{YH$ KmVm§H$& (`{X ~hþnXr _| A{YH$ Mam§H$ hmo Vmo, àË`oH$
nX Ho$ Mam§H$ Ho$ KmV OmoS>H$a, AË`{YH$ KmVm§H$ _o boZm Mm{h`|)

g_mZVm : Xmo ~rOr` ì`§OH$m| H$m g_mZVm Omo Cg _| CnpñWV Mam§H$ Ho$ g^r _yË`m| Ho$ {bE
gË` h¡&

`mX a{IE :

 EH$ ì`§OH$ {OgHo$ Mam§H$ Am¡a pñWam§H$, OmoS> JwU\$b, ì`dH$bZ, Am¡a ^mJ O¡gr
~rOr` à{H«$`mAm| go OwS>o hmo Cgo ~rOr` ì`§OH$ H$hVo h¡&

 h_ gOmVr` nXm| H$mo _mÌ OmoS> gH$Vo h¢&

 Xmo ì`§OH$m| H$mo JwUm H$aVo g_`, h_ EH$ - EH$ nX H$mo JwUm H$aVo h¢ Am¡a KmVm§H$ Ho$
{Z`_ Cn`moJ H$a gab H$aVo h¢&

 EH$ ~hþnXr _| Mam§H$ Ho$ KmV F$UmË_H$ a{hV nyUmªH$ hmoVo h¢&

 Xmo ~rOr` ì`§OH$ EH$ g_mZVm h¡, Omo Cg_| CnpñWV Mam§H$ Ho$ g^r _yë`m| Ho$ {bE
gË` hmoVm h¡ Cgo gd©g{_H$m H$hVo h¢&
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CÎma
Aä`mg 2.1

1. pñWam§H$ : 15, 
3

7
-

, 3 , 7

Mam§H$ : 12 + z,  
5

- x
, x , 

2 5;
3 2

xy
xy , 7 – x

6x + 4y, –7z, 
8
4
yz

x
, y + 4, 

4
y

, 
2
8

x

yz

2. EH$ nXr` : 7xyz, 
2 28 8,

5
x

x y
y

{ÛnXr` : 9 – 4y, 4y2 – xz, 7x + z2

{ànXr` : x – zy + 3z, 4 + 5y – 6z

Aä`mg 2.2

1. {4x2, 4x2}, {xy, 8xy}, {–8x3, 6x3, –74x3}, { }1
3

x , {7xyz}

2. (i) 4x – 14y + 11 (ii) 4x2 – 3xy – 9y2

3. (i) 9a + 6b (ii) 2x2y + 5xy2 + 2y3

4. (i) 10x2y – 3xy2 (ii) 3a + 7b

Aä`mg 2.3

1.

àW_ 3x –6y 4x2 –8xy 9x2y –11x3y2

Û{V`¯

3x 9x2 –18xy 12x3 –24x2y 27x3y –33x4y2

–6y –18xy 36y2 –24x2y 48xy2 –54x2y2 66x3y3

4x2 12x3 –24x2y 16x4 –32x3y 36x4y –44x5y2

–8xy –24x2y 48xy2 –32x3y 64x2y2 –72x3y2 88x4y3

9x2y 27x3y –54x2y2 36x4y –72x3y2 81x4y2 –99x5y3

–11x3y2 –33x4y2 66x3y3 –44x5y2 88x4y3 –99x5y3 121 x6y4
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2. (i) 15x2 + 24x (ii) 45p4q3 + 3pq4

(iii) 3 36 6
5 5

-a x b x (iv) –x3 + 15x

3. (i) 6x3y2 – 10x2y – 3x2y2 + 5xy ;
(ii) 12x3y2 – 18x3y4 + 4xy – 6xy2

(iii) 6x4 + 4x3 + 9x2 + 6x

(iv) 10m3 + 12m3 – 3m

Aä`mg 2.4

1. (i) a2 + 8a + 15 (ii) 9t2 + 15t + 4

(iii) a2 – 6a – 16 (iv) a2 – 8a + 12

2. (i) 2915 (ii) 10812 (iii) 1224 (iv) 9888

3. (i) x2 + (a + b + c) x2 + (ab + bc + ca) x + abc

4. (i) a2 + 12a + 36 (ii) 9x2 + 12xy + 4y2

(iii) 4p2 + 12pq + 9q2 (iv)x4 + 10x2 + 25

5. (i) 1156 (ii) 104.04 (iii) 2809 (iv) 1681

6. (i) x2 – 12x + 36 (ii) 9x2 – 30xy + 25y2

(iii) 25a2 – 40ab + 16b2 (iv) p4 – 2p2q2 + q4

7. (i) 2401 (ii) 96.04 (iii) 3481 (iv) 39204

8. (i) x2 – 36 (ii) 9x2 – 25 (iii) 4a2 – 16b2    (iv) 

9. (i) 2475 (ii) 851 (iii) 80.75 (iv) 9996
10. (i) x4 – 81 (ii) 16a4 – 81 (iii) p4 – 16

(iv) (v) 16x4 – 81y4
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Bg KQ>H$ Ho$ AÜ``Z H$aZo Ho$ ~mX Amn grI|Jo :

 An[a^m{fV dñVwAm| H$m AW©, A{^YmaUmE|, A{^J¥hrV Am¡a nyd© {gÕm§V (H$WZ)

 {H$ `wpŠbS>r`Z Á`m{_{V _| aoIm, {~ÝXþ, g_Vb, AdH$me An[a^m{fV
dñVwE| h¢&

 {d{^ÝZ àH$ma Ho$ H$moU Am¡a BZ H$moUm| _| Amngr g§~§Y

 g_m§Va aoImAm| Ho$ JwUY_© VWm `wpŠbS> H$s nm±Mdr A{^J¥{hV

àñVmdZm

nyd© H$s H$jmAm| _| Amn Zo AZoH$ Á`m{_Vr` dñVwE| O¡go gab aoImE|, {Ì^wO, MVŵ w©O
Am¡a d¥Îm Ho$ ~mao _| AÜ``Z {H$`m h¡& AmnZo BZ Á`m{_Vr` dñVwAm| Ho$ Hw$N> JwUY_© ^r AÜ``Z
{H$`m h¡ : H$moU Am¡a CZHo$ {d{^ÝZ àH$ma {Ì^wO Ag_mZVm ({Ì^wO H$s Xmo ^wOmAm| H$m Omo‹S>
Vrgao ^wOm go A{YH$ hmoVm h¡&) _pÜ`H$m, D±$MmB©, {Ì^wO H$m joÌ\$b Am¡a d¥Îm& BZ_| go
A{YH$Va H$mo {ZarjU Ûmam grIm`m J`m& AmnH$mo `h OmZH$a AmíM`© hmoJm BZ g~H$m 2000
dfm] nyd© hr h_mao nyd©Om| Zo ñnîQ>rH$aU {X`m Wm&

dmñVd _|, Á`m{_{V H$s n[aH$ënZm ~hþV nwamZr h¡& B{On²er`Z g§ñH¥${V Zo nwamVZ
Á`m{_Vr` {dYmZ Am¡a _mnm| H$m {dH$mg {H$`m&

dmñVd _|, Á`m{_{V (Geometry) J«rH$ Ho$ Xmo eãX Geo AWm©V² ^y{_ Am¡a metron
AWm©V² _mnZm go ~Zm h¡& O~ Zrb (Nile) ZXr na ~mT> AmVm Wm CËnm{XV ^y{_ nmZr _|
Sy>~ OmVr Wr {Oggo ItMr gr_m nyU© ê$n go {_R> OmVr Wr& Bg{bE B©{OßV Ho$ bmoJm| Zo BZ
gr_mAm| H$mo A§{H$V H$aZo Hw$N> Á`m{_Vr` {dYmZm| H$m {dH$mg {H$`m& CÝhm|Zo g_Vb AmH¥${V`m|
Ho$ joÌ\$b Am¡a Hw$N> VrZ{_Îmr` dñVwAm| Ho$ Am`VZ (YZ\$b) H$m ^r n[aM` H$am`m, {OÝh|
do YmÝ`mJ« (granaries) Ho$ ê$n _| Cn`moJ H$aVo Wo& em`X "{nam{_S>' AmO ^r {dûd Ho$ gmV
AmíM`m] _| Eo EH$ h¡, {Og H$s aMZm _mZd H$s EH$ CnbpãY ahr h¡, {Og go `h H$ënZm
{_bVr h¡ {H$ B{OßV Ho$ bmoJ Á`m{_{V Ho$ Cn`moJ _| {H$VZo àJ{V na Wo&

Bg Vah nwamVZ Á`m{_{V ^y{_ Ho$ àm`mo{JH$ ^y_mnZ Ûmam {dH${gV hþB©& Vmo ^r, Á`m{_{V
H$m ì`dpñWV Cn`moJ 2500 df© nyd© ewê$ hþAm&

KQ>H$ - 3
 A{^YmaUm, A{^J¥{hV Am¡a à_ò
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CÝhm|Zo àW_V… `h AZŵ d {H$`m {H$ Á`m{_Vr` {dMmam| H$s n[aH$ënZm XoZm Adí`
g_Pm& {~Zm AW© OmZo àm`mo{JH$ aoImJ{UV _| {~ÝXþ, aoIm Am¡a g_Vb H$m grYm grYm Cn`moJ
{H$`m& bo{H$Z, J«rH$ VËdkmZr Am¡a J{UVk H$WZm| H$mo Vm{H©$H$ {ZJ_ZmË_H$ {dYmZ na {gÕ
H$aZm MmhVo Wo&

H$Xm{MV Woëg Wo (B©.ny. 640-B©.ny 546) {OÝhm|Zo àW_V… Cnn{Îm  H$s n[aH$ënZm àñVwV
H$s& CÝhm|Zo g_Pm {H$ EH$ H$WZ H$mo Vm{H©$H$ {dYmZ go {gÕ H$aZm AË`ÝV Amdí`H$
h¡& AZoH$ J«rH$ J{UVk O¡go Anmobmo{Z`g, ßbmQ>mo, n¡WmJmoag, S>rdmo\$mÝQ>g², ßbmo_r, Zo
aoImJ{UV Ed§ J{UV Ho$ AÝ` joÌ Ho$ ì`dpñWV {dH$mg _| {dnwb `moJXmZ {X`m h¡ VWm
J{UV H$mo Vm{H©$H$ {ddoMZmË_H$ {dkmZ ~ZmZo _| Ñ‹T> Ztd aIr&

`wpŠbS> Zo BZ `moJXmZm| H$mo aoImJ{UV Am¡a J{UV Ho$ AÝ` emImAm| _| _ybVËd (The
elements) Zm_H$ nwñVH$ Ho$ Voah IÊS>m| _|, AnZo ñd`§ Ho$ _yb {dMmam| Ho$ gmW g§J«h
{H$`m&

`wpŠbS> (B©.ny 300 Ho$ Amgnmg) EH$ J«rH$ J{UVk Wo&
CÝh| Á`m{_{V (aoIm J{UV) Ho$ OZH$ _mZm OmVm h¡&
do àmMrZ J{UV Ho$ à{gÕ JrH«$ J{UVk ""ßbmo_r'' Ho$
g_H$mbrZ Wo&

`wpŠbS> H$s H¥${V ""_ybVËd'' (Elements) J{UV Ho$
g§nyU© B{Vhmg H$s AË`ÝV à^mdembr H¥${V h¡ {Oggo
J{UV H$m ñdê$n hr ~Xb J`m Am¡a ^{dî` Ho$ {dH$mg
H$s Ztd aIr JB©&

`wpŠbS> Zo AZoH$ A{^YmaUm Ed§ Á`m{_Vr`
A{^J¥hrV O¡go N>moQ>o-N>moQ>o VËdm| Ho$ AmYma na AnZo
n[aUm_ {ZH$mbo {OÝh| AmO "`wpŠbS>r`Z

aoImJ{UV' go OmZm OmVm h¡& `wpŠbS> Zo J{UV Ho$ AÝ` emImAm| _| ^r AnZm `moJXmZ
{X`m h¡&

CZH$m `h à_mU {H$ Ag§»` A^mÁ` g§»`mE| h¡ {ZJ_ZmË_H$ VH©$ H$aZo H$m AmXe© CXmhaU
ahm h¡, {Ogo ẁpŠbS> Zo AnZo H¥${V`m| _| AnZm`m h¡& `wpŠbS> Ho$ OrdZ H$s A{YH$ OmZH$mar
Zht h¡& CZHo$ OÝ_ {XZm§H$ Am¡a OÝ_ ñWmZ _mby_ Zht h¡& Omo Hw$N> ^r _mby_ h¡ dh
Ho$db Xÿgam| Ho$ H¥${V`m| _| àmßV {H$`m J`m h¡& `wpŠbS> H$m Omo {MÌ AmO CnbãY dh
Ho$db EH$ H$bmH$ma H$s H$ënZm h¡&

`wpŠbS>    
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àmMrZ ^maV _| gwwb^ gyÌ em`X J{UV kmZ Ho$ àW_ {b{IV à_mU h¢, {deofV…
Á`m{_{V go g§~§{YV (B©.ny 600 go B©. ny. 300)& d¡{XH$ Ad{Y Am¡a VV²níMmV² g_` _| {dH${gV
J{UVr` "VËdm|' Ho$ {b{IV à_mU h¢& ewëd gyÌ _| AZoH$ Á`m{_{V` VËd g_m{dîQ> h¢&

^JdmZ H$mo em§V H$aZo `kHw$ÊS>m| Ho$ {Z_m©U H$s Ym{_©H$ Amny{V© VWm J«hUm| Ho$ AÜ``Z Ho$
{bE ^maVr` Á`m{_{V H$m {dH$mg hþAm&

ewëd gyÌm| _| go, ~m¡Ym`Z gyÌ g~go àmMrZ gyÌ h¡, `h H$hVm h¡ {H$ Am`V Ho$ {dH$U© nañna
g_{Û^m{OV hmoVo h¡&

Bg_| à{gÕ n¡WmJmoag à_ò  H$m {dMma ^r g_m{dîQ> Wm naÝVw Xþ̂ m©½` go H$moB© à_mU Zht
{X`m J`m&

ewëd gyÌm| _| Eogo {dYmZ {X`o h¡ {OZgo d¥Îm Ho$ g_ joÌ\$b Ho$ dJ© H$s aMZm H$a gH$Vo h¢&

aMZm _| "' H$m _yë` H$m AZw_mZ bJmZm n‹S>m Am¡a Cgo 3.088 AZw_mZ H$a Cn`moJ {H$`m
Wm Omo dV©_mZ  Ho$ AZw_mZ _yë` go AË`ÝV H$ar~ h¡&

g_` Ho$ A§Vamb _| Am`©̂ Q²>Q>, ^mñH$a - I, damh{_{ha, ~«ô_JwßV, _hmdramMm`©, ^mñH$amMm`©
II, _mYd, ZrbH$ÊR>, gmo_`mOr Am¡a AÝ` H$B© bmoJm| Zo J{UV Ho$ {dH$mg _| Ag§»`m `moJXmZ
{X`m h¡&

A{^YmaUm Ed§ A{^J¥{hV (Axioms and Postulates)

AmnZo XoIm h¡ {H$ 180 {S>J«r _mn Ho$ H$moU H$mo gab H$moU H$hVo h¢& EH$ H$moU _mnZo
Amn H$moU_mnH$ (Protractor) Cn`moJ H$aVo h¡& {\$a ^r H$moU_mnH$ H$m A§em§H$Z Eogm hmoVm
h¡ {H$ O~ Amn Cgo gab aoIm na aIVo h¢ Vmo 180 {S>J«r n‹T>Vo h¢& Š`m Amn XoIVo h¢ {H$
Amn H$mo H$moU_mnH$ Ho$ BYa-go-CYa OmZm n‹S>Vm h¡?

Á`m{_{V H$mo ewÕ {ZJ_ZmË_H$ {dkmZ Ho$ ê$n _o {dH$mg H$aVo g_` J«rH$ J{UVkm| H$mo
Bgr g_ñ`m H$m gm_Zm H$aZm n‹S>m& CÝh| {~ÝXÿ, gab aoIm Am¡a g_Vb VWm AdH$me O¡go
_yb YmaUmAm| na {Z^©a H$aZm n‹S>m& naÝVw g^r n[aUm_ àmßV H$aZo BVZm H$m\$s Zht Wm& CÝh|
Hw$N> H$WZm| H$mo {ZYm©[aV H$aZm Wm {OZH$s _mÝ`Vm A{ddmY hmo, Am¡a Á`m{_{V Ho$ {bE _mÌ
à`moÁ` hmo& CÝh| Eogo ^r H$B© H$WZm| na {Z^©a H$aZm nS>m Omo Am_Vm¡a na g^r J{UV Am¡a
{dkmZ Am¡a {deofV… Á`m{_{V Ho$ {bE à`moÁ` hmo&

gm_mÝ` H$WZ Omo A{ddmY ê$n go ñdrH$mao OmVo h¢ Am¡a {dkmZ H$s g^r emImAm| Ho$ {bE
à`moÁ` h¡ CÝh| A{^YmaUm H$hVo h¢& H$WZ Omo Á`m{_{V go g§~§{YV h¡ Am¡a A{ddmY ê$n
go ñdrH$mao OmVo h¢ CÝh| Á`m{_{V` A{^J¥{hV (geometrical postulates) H$hVo h¢
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H$moB© ^r n[aUm_ Amn {gÕ H$aVo h¢ Vmo BZ A{^YmaUm Am¡a A{^J¥{hVm| na {Z ©̂a H$aZm nS>Vm  h¡&

{ZJ_ZmË_H$ {dYmZ _| Hw$N> Á`m{_Vr` nXm| H$s n[a^mfm XoZm hr EH$ g_ñ`m h¡&

CXmhaU Ho$ {bE {~ÝXþ Š`m h¡ BgHo$ ~mao _| AmnH$mo ~w{Õ (A§V…àkm) h¡& naÝVw Š`m Amn EH$

{~ÝXþ H$s n[a^mfm Xo gH$Vo h¡? O~ Amn {H$gr H$s n[a^mfm XoVo h¢ Vmo AmnH$mo nyd© kmV kmZ

H$m Cn`moJ H$aZm hmoJm& AV… AmnH$mo Hw$N> An[a^m{fV nXm| na {Z^©a H$aZm hmoJm&

`wpŠbS> Á`m{_{V _| An[a^m{fV nX {~ÝXþ, aoIm, g_Vb h¡& do Hw$N> A_yV© (abstract) {dMma

h¡& Bg Vah Amn EH$ {~ÝXþ H$mo XoI Zht gH$Vo h¡& `{X Amn EH$ VoO n|{gb boH$a H$mJO

na A§{H$V H$aVo h¢ Vmo dh EH$ {~ÝXþ Ho$ gÑí` h¢&

Bgr Vah Amn EH$ gab H$mo XoI Zht gH$Vo& O~ EH$ {~ÝXþ Xmo {XemAm| _| J{Verb h¡ Vmo

EH$ gab aoIm CËnÝZ hmoVr h¡& EH$ gab aoIm AÝVhrZ hmoVr h¡&

`{X A Am¡a B EH$ aoIm H$s {~ÝXþE| h¢ h_ gab aoIm H$mo 


AB  go gy{MV H$aVo h¢& gab

aoIm Ho$ `{X Xmo ^mJ ~ZmVo h¢& àË`oH$ ^mJ EH$ {H$aU h¡& Bg Vah EH$ {H$aU H$s EH$ ApÝV_

{~ÝXþ hmoVr h¡ Am¡a EH$ {Xem _| AZÝV VH$ \¡$bVr h¡& `{X A {H$aU H$s EH$ A§{V_ {~ÝXþ

h¡ Am¡a B Cgna EH$ AÝ` {~ÝXþ h¡, Vmo h_ EH$ {H$aU H$mo AB


 go gy{MV H$aVo h¢& EH$

gab aoIm br{OE Am¡a Cgna A Am¡a B Xmo {~ÝXþ A§{H$V H$s{OE& A Am¡a B Ho$ ~rM Ho$ ^mJ

H$mo aoImIÊS> H$hVo h¢ Am¡a Cgo AB


 go gy{MV H$aVo h¢&

Bgr Vah, Amn EH$ g_Vb H$s n[a^mfm Xo Zht gH$Vo& AÝV…àkm go, g_Vb EH$ MnQ>m AZ§V
VH$ \¡$bm, n¥îR> h¡ {OgH$s H$moB© _moR>mB© Zht hmoVr h¡& EH$ í`m_nQ> AWdm EH$ ~‹S>o Q>§H$s Ho$
{ZíMb nmZr H$m gVh, EH$ g_Vb Ho$ {ZpíMV ^mJ go gÑe h¡&
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Bg Vah `wpŠbS> Á`m{_{V _| An[a^m{fV nX h¢&

`mo½` A{^YmaUm Am¡a Á`m{_Vr` A{^J¥{hV Ho$ Cn`moJ go `wpŠbS> Amn H$mo ~VmVr h¡ {H$ h_,
H¡$gr B_maV I‹S>r H$aZo dmbo h¢& AmB©E, h_ BZ A{^YmaUm Ed§ A{^J¥{hV H$m AÜ``Z H$a b|&

I A{^YmaUm (Axioms)

Hw$N> _m¡{bH$ H$WZ h¡, Omo ñd`§ à_m{UV h¡ Am¡a {OÝh| A{ddmY ê$n go ñdrH$mao J`o
h¢& BÝh| A{^YmaUm H$hVo h¢& BZ H$WZm| H$mo J{UV Am¡a {dkmZ Ho$ AÝ` joÌm| _| ^r Cn`moJ
H$aVo h¢& `wpŠbS> {ZåZ H$WZm| H$mo gm_mÝ` YmaUm`| _mZH$a BZ H$m Cn`moJ {H$`m&

A{^YmaUm 1

EH$ hr dñVw go g_mZ ahoZdmbr Xmo dñVwE|, Amng _| g_mZ hmoVr h¢&

_mZ br{OE AmnHo$ nmg VrZ A, B Am¡a C Q>moH$[a`m± h¢& {OZ_| Am_, g§Vao Am¡a Ho$bo h¢&
_mZ br{OE A, B _| g_mZ g§»`m Ho$ \$b h¢ Am¡a B, C _| g_mZ g§»`m _| \$b h¢ Š`m Amn
{ZîH$f© bo gH$Vo h¢ {H$ A Am¡a C _| ^r g_mZ g§»`m _| \$b hmoVo h¢?

Š`m Amn {ZîH$f© bo gH$Vo h¢ {H$ A Am¡a C _| ^r g_mZ g§»`m _| \$b hmoVo h¢&

A{^YmaUm 2

`{X g_mZ am{e`m| H$mo g_mZ amer Omo‹S>Vo h¢ Vmo CZHo$ `moJ\$b ^r g_mZ hmoVo h¢&

• • •A B C

• • •
D E F

AB=DE Am¡a BC=EF  AC=DF

_mZ br{OE AmnHo$ nmg Xmo g_mZ, b§~mB© Ho$ aoImIÊS> AB
  Am¡a DE

  h¢& AB H$mo BC

Omo{‹S>E Am¡a DE
  H$mo EF

  Omo{‹S>E& `{X BC = EF hmo Vmo AC = DF..
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EH$ Q>moH$ar A _| 10 Am_ br{OE Am¡a Q>moH$ar B  _| 10 g§Vao br{OE& 5 go~ XmoZm|

Q>moH$[a`m| H$mo Omo{‹S>E& Š`m Amn XoIVo h¢ {H$ XmoZm| Q>moH$[a`m| _| \$bm| H$s g§»`m g_mZ h¢? (15

Ho$ g_mZ)

A{^YmaUm 3

`{X g_mZ am{e`m| _| go g_mZ amer KQ>mVo h¢ Vmo A{d{eîQ> ^r g_mZ hmoVo h¡&

_mZ br{OE AC
  Am¡a DF

  g_mZ b§~mB© Ho$ Xmo aoImIÊS> h¡& AC
  _| go BC Am¡a

EF
  H$mo DF _| go H«$_e… {ZH$m{bE&

`{X AB = DF Vmo BC = EF  AB = DF.

• • •A B C

• • •
D E F

AC = DF Am¡a BC = EF `h gy{MV H$aVm h¢ {H$ AB = DE.

10 Am_ H$s Q>moH$ar A Am¡a 10 g§Vao H$s Q>moH$ar  B br{OE& àË`oH$ Q>moH$ar _| go Xmo \$b

{ZH$m{bE& Vmo {\$a A Am¡a B Q>moH$ar _| g_mZ g§»`m Ho$ \$b ahVo h¢&

A{^YmaUm 4

dñVwE| Omo EH$ Xÿgao go gpå_{bV hmoVr h¡ do nañna g_mZ hmoZm Mm{hE&

BgH$m AW© `h {H$ `{X Xmo Á`m{_{V` AmH¥${V`m§ EH$ Xÿgao _| gpå_{bV hmo, Vmo Adí`

do g_ê$n hmoZm Mm{hE&

A{^YmaUm 5

g§nyU©, AnZo ^mJ go ~‹S>m hmoVm h¡&

nmZr H$m nmÌ br{OE& Cg_| go Wmo‹S>m nmZr {ZH$m{bE& Š`m Ad{eîQ> nmZr H$m Am`VZ

nyd© (_ybV…) {b`o nmZr Ho$ Am`VZ Ho$ g_mZ h¡?
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`wpŠbS> H$s nm±M gm_mÝ` YmaUmE± h¢& nhbo VrZ "g_mZ' AWdm g_mZ dñVwAm| go g§~§{YV
h¡ Mm¡Wm Bg Vah CëboI {H$`m h¡ {H$ `{X Vmo AmH¥${V`m± O¡go A§Vamb, H$moU, {Ì^wO AWdm
d¥Îm Eogo h¢ {H$ CZH$mo gaH$mZo na do EH$ Xÿgao gpå_{bV hmoVo h¢& Vmo do AmH¥${V`m± g_mZ
hmoVr h¡& AmYw{ZH$ ^mfm _| CÝh| gdmªJg_ H$hVo h¢& {ZåZ gm_mÝ` YmaUmAm| _| Xmo ~mV| ñnîQ>
hmoVm h¢&

(1) {H$ Á`m{_{V` AmH¥${V`m| H$mo _mÌmAm| Ho$ ê$n_| _mZ gH$Vo h¢&

(2) {H$ EH$ AmH¥${V Xÿgao Ho$ EH$ ^mJ Ho$ ê$n _| {XImB© XoVo h¢ (em`X, EH$ J{V Ho$ ~mX)
Vmo Cg ^mJ H$s _mÌm g§nyU© H$s _mÌm go H$_ hmoVr h¡&

Omo‹S>Zo Am¡a VwbZm H$aZo, h_mao nmg EH$ hr àH$ma H$s _mÌmE| hmoZm Mm{hE& CXmhaU Ho$ {bE
Amn joÌ\$b H$mo b§~mB© Omo‹S> Zht gH$Vo h¢& AWdm EH$ {Ì^wO H$mo {~ÝXþ Ho$ gmW VwbZm Zht
H$a gH$Vo h¢& A{^YmaUm 5 H$mo "go A{YH$' H$s n[a^mfm XoZo Cn`moJ H$a gH$Vo h¢&

`{X b, a H$m EH$ ^mJ h¡ Vmo a, b go ~‹S>m h¡& nwZ… `hm± Xmo EH$ O¡gr _mÌmAm| H$s VwbZm
h¡& (CXmhaU Ho$ {bE, Amn EH$ aoIm _| EH$ {~ÝXþ {ZH$mb Zht gH$Vo Am¡a H$h| EH$ aoIm,
{~ÝXÿ go ~‹S>r h¡, Omo ñnîQ> ê$n go AW©hrZ h¡)

Š`m|{H$ {~ÝXþ H$s {H$gr àH$ma H$s _mÌm Zht hmoVr h¡, h_ Xmo {~ÝXþAm| H$s VwbZm Zht H$a
gH$Vo h¢& bo{H$Z h_ H$h gH$Vo h¢ {H$ EH$ aoImIÊS> Xÿgao go ~‹S>m h¡ Š`m|{H$ h_ CZH$s
b§~mB`m| H$s VwbZm H$a gH$Vo h¢&

II Á`m{_{V` A{^J¥{hV

gm_mÝ` YmaUmAm| Ho$ Abmdm `wpŠbS> Zo {ZåZ{b{IV Á`m{_Vr` A{^J¥{hVm| H$mo
àñVwV {H$`m Vm{H$ h_ Z`o {gÕm§V {ZJ_Z H$a gH$Vo h¡&

A{^J¥{hV 1 : H$moB© Xmo {~ÝXþAm| H$mo Omo‹S>H$a EH$ gab aoImIÊS> ItM gH$Vo h¢&

A{^J¥{hV 2 : H$moB© gab aoImIÊS> H$mo gab aoIm _| AZÝV VH$ ~‹T>m gH$Vo h¢&

A{^J¥{hV 3 : EH$ gab aoImIÊS> {X`o OmZo na, EH$ A§{V_ {~ÝXþ H$mo Ho$ÝÐ _mZH$a
aoImIÊS> Ho$ _mn H$s {ÌÁ`m go d¥Îm ItM gH$Vo h¢&

A{^J¥{hV 4 : g^r b§~H$moU gdmªJg_ hmoVo h¢&

A{^J¥{hV 5 : `{X EH$ gab aoIm Xmo AÝ` aoImAm| H$mo à{VÀN>o{XV H$aVr h¡ Vm{H$ CgHo$
EH$ nmíd© _| ~Z| Xmo AÝV…H$moU H$m Omo‹S> Xmo b§~H$moU go H$_ h¡, Vmo Xÿgar
aoIm H$mo AmJo ~‹T>mZo na Cg nmíd© _| à{VÀN>o{XV H$aoJr {Og na, H$moU,
Xmo b§~H$moU go H$_ h¡&
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A{^J¥{hV 5 `wpŠbS> H$s àmpñÕ g_mÝVa A{^J¥{hV h¡& `h Bg ~mV na ~b XoVm h¡
{H$ EH$ g_Vb H$s Xmo aoImE| g_m§Va hmoVr AWdm EH$ {~ÝXþ na {_bVr h¢&

Bg A{^J¥{hV H$mo à_ò  Ho$ ê$n _| {gÕ Zht H$a gH$Vo hmbm±{H$ AZoH$ bmoJm| Zo Bgo
àWËZ {H$`m Wm&

`wpŠbS> Zo _ybVwËd Ho$ àW_ 28 {gÕ§V (H$WZ) Ho$ {bE Ho$db 4 A{^J¥{hV Cn`moJ
naÝVw 29 d| Ho$ {bE CÝh| g_mÝVa A{^J¥{hV H$m Cn`moJ H$aZm nS>m& 1823 _| OZyg ~m°BbmB
Am¡a {ZH$mobmB bmo~mHo$ {dñH$s (Janos Bolyai and Nicolai Lobachevsky)

ñdV§Ìê$n go AZŵ d {H$`m {H$ g§nyU© ñdg§JV ""`wpŠbS>r`Z a{hV Á`m{_{V H$s aMZm
g_m§Va A{^J¥{hV Ho$ {~Zm H$a gH$Vo h¢& g_m§Va A{^J¥{hV H$m g_Vwë` h¡:

EH$ g_Vb _|, Xmo gab aoImE| `m Vmo {~bHw$b Zht {_bVr AWdm EH$ {~ÝXþ na {_bVr
h¢& `{X Amn EH$ Jmobo H$s gVh boVo h¢, Vmo, Jmobo Ho$ ~S>o d¥Îm gab aoImAm| go AZwê$n hmoVr
h¡ Am¡a H$moB© Xmo ~S>o d¥Îm Xmo {~ÝXþAm| _| {_bVr h¢&

{gÕm§Vm| H$mo {gÕ H$aVo g_`, `wpŠbS> Zo AZoH$ Cnb{jV nydm©Zw_mZ bJm`o& CXmhaU Ho$ {bE,
A{^J¥{hV 1 H$hVm h¡ {H$ XÎm Vmo {~ÝXþAm| go, EH$ gab aoIm nm[aV hmo gH$Vr h¡& naÝVw `wpŠbS>
Ho$ _Z _| em`X `y± Wm : EH$ g_Vb _| Xmo {~ÝXþ {X`o OmZo na, BZHo$ Ûmam EH$ _mÌ gab
aoIm Om gH$Vr h¡& Xÿgar Amoa, EH$ g_Vb _|, XÎm {~ÝXþ Ûmam Ag§»` gab aoIm ItM gH$Vo
h¡& A{^J¥{hV 2 H$hVm h¡, g_Vb _| EH$ aoImIÊS> {X`o OmZo na, Bgo Amn EH$ _mÌ gab
aoIm _| {dñVma H$a gH$Vo h¢& A{^J¥{hV 4 Xmo b§~H$moUm| go g§~§{YV h¡& naÝVw `wpŠbS> Zo H$ht
na ^r BgH$s n[a^mfm Zht Xr& CZH$m {dMma hmoJm {H$ gab aoIm go ~Zm H$moU Xmo b§~H$moU
go ~Zm h¡&

dV©_mZ _mZXÊS>m| na `wpŠbS> _ybVËdm| AZoH$ Ag§JV ~mV| {XImB© XoVr h¢& {\$a ^r, `h, {ZpíMV
ê$n go, n[aewÕ J{UVr` {gÕm§Vm| na AmYm[aV nhbr nwñVH$ h¡& hmb Ho$ dfm] _|, Z`o
An[a^m{fV dñVw, A{^YmaUm Am¡a A{^J¥{hV H$m g_wÀM` àñVwV H$aZo H$m à`mg {H$`m J`m
h¡ Vm{H$ `hm± An[a^m{fV nXm| H$mo, Z`o dñVw, A{^YmaUmE| Am¡a A{^J¥{hV Ho$ AmYma na
n[a^m{fV hmo gH|$ &

g_wÀM` {gÕm§V Am¡a g§»`m àUmbr H$s A{^YmaUmAm| H$s VaŠH$s hmoZo go {~ÝXþ, gab aoIm,
AWdm EH$ g_Vb H$s n[a^mfm {ZX}em§H$ àUmbr Ho$ AmYma na Xo gH$Vo h¢&
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Aä`mg 3.1
1. `wpŠbS> Á`m{_{V _| An[a^m{fV dñVwE| H$m¡Z-H$m¡Z gr h¢?

2. A{^YmaUm VWm A{^J¥{hV _| Š`m A§Va h¡?

3. {ZåZ{b{IV A{^YmaUmAm| Ho$ {bE AnZo ñd`§ Ho$ AZŵ d Ho$ EH$-EH$ CXmhaU Xr{OE&

(a) `{X g_mZ am{e`m| H$mo g_mZ amer Omo‹S>Vo h¢ Vmo CZHo$ `moJ\$b ^r g_mZ
hmoVo h¢&

(b) g§nyU©, AnZo ^mJ go ~‹S>m hmoVm h¡&

4. A{^YmaUmAm| H$mo àñVm{dV H$aZo H$s Amdí`H$Vm Š`m h¡?

5. AmnZo XoIm h¡ {H$ g^r ñdm^m{dH$ g§»`mAm| Ho$ g_wÀM` na Omo‹S> H$m AmdaU {Z`_
bmJy hmoVm h¡& Š`m `h EH$ A{^YmaUm h¡ AWdm Hw$N> Eogm Omo Amn {gÕ H$a
gH$Vo h¢?

aoImE§ VWm H$moU (Lines and Angles)

AO

B

AOB

_mZ br{OE OA
  àma§{^H$ {~ÝXþ O go EH$ g_Vb na ~Zr {H$aU h¡& Cgr g_Vb

Am¡a Cgr àma§{^H$ {~ÝXþ O go {ZH$br Am¡a EH$ {H$aU OB
  na {dMma H$s{OE & AmnH$mo

kmV hmoVm h¡ {H$ {H$aU OB
  , OA

  go O {~ÝXþ Ho$ Hw$N> {ZpíMV̈ Kw_md Ho$ ~mX àmßV hmoVr

h¡& h_ H$h gH$Vo h¢ OB
  , OA

  go gmW EH$ H$moU ~ZmVm h¡& Kw_md H$s _mÌm Bg H$moU

H$m _mn h¡&

H$moU _mnZo Ho$ {bE h_ g§»`mË_H$ "S>rJ«r' Zm_H$ _mn Cn`moJ H$aVo h¡& S>rJ«r H$mo

a° go gy{MV H$aVo h¢& OA
  {H$aU Am¡a OB

  {H$aU H$mo H$moU H$s ^wOmE± H$hVo h¢& VWm O

H$mo erf© {~ÝXþ (vertex) H$hVo h¢& {H$aU OA
  Am¡a {H$aU OB

  go ~Zo H$moU H$mo AOB

AWdm AOB
  go gy{MV H$aVo h¢&
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   gyMZm :  {H$aU OA
  Am¡a OB

  na {dMma H$s{OE&

`{X X,  OA
  na H$moB© {~ÝXÿ h¡ Vmo OA

  Am¡a OX
  XmoZm| g_mZ h¡& Cgr Vah Y, , OB



na H$moB© {~ÝXÿ h¡ Vmo OY
  Am¡a OB

  XmoZm| EH$ hr h¡& Bg Vah AOB XOY 

H$m`©H$bmn 1.

H$moU_mnH$ H$s ghm`Vm 40 {S>J«r H$m H$moU ~ZmB©E &

H$m`©H$bmn 2.

OA
  Am¡a OB

  Xmo {H$aU| ItMH$a CZHo$ ~rM ~Zm H$moU, H$moU_mnH$ H$s ghm`Vm
_mnH$a {b{IE &

gmdYmZ :  g~go AÀN>o H$moU_mnH$, ñHo$b Am¡a n|{gb go ^r ~am~a 40 H$m H$moU Zht
~Zm gH$Vo& Vwåhmar Am±I à_wI ^y{_H$m {Z^mVo h¢ Š`m| {H$ Am±Im| H$s F${Q> BgHo$ {bE
H$maU ~Z gH$Vr h¡& {\$a ^r AmnH$s aMZm àm`mo{JH$ CÔoí`m| Ho$ {bE n`m©ßV h¡&

{d{^ÝZ àH$ma Ho$ H$moU Omo AmnZo grIm h¡ CÝh| ñ_aU H$s{OE O¡go gab H$moU, b§~H$moU,
bKwH$moU, A{YH$ H$moU, ~¥hVH$moU, nyU©H$moU, g§b½Z H$moU, H$mo{Q>nyaH$ Am¡a g§nyaH$
H$moU&

EH$ gab aoIm na "O' {~ÝXÿ br{OE& _mZ br{OE O gab aoIm H$mo Xmo {H$aUm| _| {d^m{OV
H$aVr h¡& `{X O gab aoIm na  B, O Ho$ ~m`t Amoa h¡ Am¡a A, O Ho$ Xm{hZr Amoa h¡ Vmo

OA
  Am¡a OB

  Xmo {H$aU ~ZVo h¢. BZ Xmo {H$aUm| Ho$ ~rM ~Zm H$moU gab H$moU H$hbmVm

h¡& `{X Amn H$moU_mnH$ H$mo Ego ì`dpñWV H$aVo h¢ Vm{H$ CgH$s _Ü`m{~ÝXþ O go g{_{bV

hm|, Vmo Amn XoIVo h¢ {H$ OA


 Am¡a OB


 Ho$ ZrM H$moU 180º H$m h¡& {\$a ^r Amn H$m
H$moU_mnH$ Eogo A§pŠV h¡ Vm{H$ dh {H$gr ^r gab aoIm H$mo 180º nT> gH|$&

BgVah ""gab H$moU'' H$mo _mnZo Ho$ CnH$aU go n[a^m{fV H$a gH$Vo h¢

Amn XoIVo h¢ {H$ `ypŠbS> Á`m{_{V _| Bgo EH$ A{^J¥{hV _mZm J`m h¡& bo{H$Z EH$ ~ma Amn
gab H$moU OmZ boVo h¢, Amn AÝ` g^r àH$ma Ho$ H$moUm| H$s n[a^mfm Xo gH$Vo h¢&

CXmhaU Ho$ {bE, b§~H$moU dh H$moU h¡ {OgH$m _mn 90° Ho$ ~am~a h¡ AWdm AmnH$mo
H$moU_mnH$ H$m AmYm ^mJ Mm{hE& Bgr Vah 90° go H$_ _mn H$m H$moU bKwH$moU hmoVm h¡
Am¡a Omo H$moU 90° go A{YH$ bo{H$Z gab H$moU go N>moQ>m hmoVm h¡, A{YH$ H$moU H$hbmVm
h¡& {Og H$moU H$m _mn 180° go A{YH$ naÝVw 360° go H$_ h¡, ~¥hÎm H$moU H$hbmVm h¡&
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AÝVV… 360°  Ho$ _mn Ho$ H$moU H$mo nyU© H$moU H$hVo h¢& `h O {~ÝXþ go {H$aU OA
  Ûmam

{b`o nyU© n[aH«$_m Ho$ AZwê$n h¡&

•A BO

gab H$moU

B

A
O

b§~H$moU

90º

AO

B

bKwH$moU

B

AO

A{YH$ H$moU

A

BO

O A

B

~¥hÎm H$moU

•
A BO

gabH$moU

B

A
O

b§~H$moU

Xmo {H$aU nañna b§~ H$hbmVo h¢ `{X CZHo$ ~rM 90° H$m ~ZVm h¡ Am¡a Cgo h_

OA


r  OB
  go ì`ŠV H$aVo h¢& h_ OA

   Am¡a OB
  {H$aUm| H$mo g§nyaH$ {H$aU| H$hVo

h¢ `{X CZHo$ ~rM 180° H$m H$moU ~ZVm h¡& Ü`mZ Xr{OE Cg g§X^© _| OA
   Am¡a OB



{H$aU| {déÕ {Xem _| hmoVr h¡&

nyU© H$moU
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XmoZm| H$moUm| H$mo g§nyaH$ H$moU H$hVo h¢ `{X CZH$m `moJ\$b 180° h¡& Bgr Vah Xmo H$moU
H$mo{Q>nyaH$ H$moU H$hbmVo h¢ `{X CZH$m `moJ\$b 90° h¡&  Xmo H$moU g§b½Z H$moU H$hbmVo
h¢ `{X XmoZm| H$moU Ho$ ~rM EH$ gm_mÝ` erf© {~ÝXþ (àma§{^H$ {~ÝXþ) (vertex) Am¡a EH$ gm_mÝ`
^wOm hmoVr h¡& `{X Xmo gab aoImE| "O' _| à{VÀN>o{XV hmoVr h¢ Vmo Mma H$moU ~ZVo h¡ : `{X

nhbr aoIm H$mo "O' {~ÝXþ OA
   Am¡a OB

  Xmo {H$aUm| _| {d^m{OV H$aVr h¡ Am¡a Xÿgar aoIm

OC
  Am¡a OD

  Zm_H$ {H$aUm| go {d^m{OV H$aVr h¡, Vmo h_| AOC , COB , BOD

Am¡a DOA  Mma H$moU àmßV hmoVo h¢&

AOC   Am¡a BOD  H$moUm| Ho$ `w½_ (OmoS>r) H$mo erfm©{^_wI H$moU (vertically opposite
angles) H$hVo h¢& Ü`mZ Xr{OE COB   Am¡a DOA  ^r erfm©{^_wI H$moU h¢&

A

B

X

O A

B
C

D

O

g§b½Z H$moU erfm©{^_wI H$moU

aoImIÊS>m| H$s b§~mB© Am¡a H$moU _mnVo g_` AmnH$mo {ZåZ {Z`_ Ü`mZ _| Am`o hm|Jo&

`ypŠbS> Zo BÝh| AbJ ê$n go H${WV Zht {H$`m, ~pëH$ Z`o H$WZm| Ho$ CËn{Îm _| {Z{hV ê$n
go gË` _mZ {b`m& BÝh| h_ A{V[aŠV A{^J¥{hV _mZVo h¢&

{Z`_ 1 : àË`oH$ aoImIÊS> H$s KZmË_H$ b§~mB© hmoVr h¡ (aoImIÊS> AB
  H$s b§~mB© AB

  AWdm |AB| go gy{MV H$aVo h¢ &)&

{Z`_ 2 : `{X C aoImIÊS> AB
  na H$moB© {~ÝXþ hmo Vmo, AB

  H$s b§~mB© AC
  Am¡a

   CB
  H$s b§~mB© H$m `moJ h¡ AWm©V² AB = AC + CB

{Z`_ 3 : àË`oH$ H$moU H$m {ZpíMV _mn hmoVm h¡& EH$ gab H$moU H$m _mn 180°
   hmoVm h¡&

{Z`_ 4 : `{X OA,OB
   Am¡a OC

  Eogo hmo Vm{H$ OC,OA
   Am¡a OB

  Ho$ ~rM hmo

   Vm o AOB AOC COB    
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{Z`_ 5 : `{X Xmo {H$aUm| Ho$ ~rM H$m H$moU eyÝ` hmo Vmo do gåZpå_b hmoVo h¢, BgHo$
{dnarV, `{X Xmo {H$aU g_påbV hmo, Vmo CZHo$ ~rM Ho$ H$moU H$m _mn eyÝ` AWdm
360° H$m g§»`mË_H$ JwUO hmoVm h¡&

gyMZm : H$moU _mnVo g_` h_ {ZåZ {dYmZ Cn`moJ H$aVo h¢ : `{X H$moU H$mo KS>r Ho$
{déÕ {Xem _| _mnVo h¢ Vmo dh KZmË_H$ h¡& `{X Cgo KS>r H$s {Xem _| _mnVo h¢ Vmo
dh F$UmË_H$ h¡&

gyMZm : ñd{ZîR> aoImJ{UV Ho$ {dH$mg _| H$_ go H$_ {H$VZo A{^YmaUmE| Amdí`H$
h¡, `h J{UV {gÕm§V H$m àíZ ahm h¡& Vmo ^r, `hm± h_ H${ZîR> g§»`m go qM{VV Zh[
h¡, Zm `ypŠbS> Ûmam ~Zm`o _yb A{^YmaUm Ed§ A{^J¥{hV H$mo ~Zm`o aIZm MmhVo h¢&
dmñVd _|, `ypŠbS> Ûmam Cn`wŠV A{^YmaUmAm| _| AZoH$ A§Va Wo Am¡a VV²níMmV² Ho$
J{UVkm| Zo Hw$N> Am¡a A{^YmaUmE± Omo‹S>o h¢&

H$m`©H$bmn 3 : H$mJO na gab aoIm AB
  It{ME& Cg na H$moB© O {~ÝXþ A§{H$V H$s{OE&

Cgna EH$ {H$aU OC
  It{ME& BOC  Am¡a COA  H$moUm| H$mo H$moU _mnH$ H$s ghm`Vm

go _m{n`o&

BOC COA   H$m `moJ\$b Š`m h¡? Bgo OC
  Ho$ ñWmZ ~XbH$a XmohamB©E& AmnH$mo Š`m

nVm MbVm h¡?

AmnH$mo kmV hmoJm {H$ BZ Xmo H$moUm| H$m `moJ h_oem 180° h¡& Š`m Amn Bg A{^YmaUm Am¡a
A{^J¥{hV H$mo {gÕ H$a gH$Vo hmo?

gyMZm : em`X AmnH$mo AZŵ d hþAm hmoJm {H$ `hm± Vm{H©$H$ Cnn{Îm H$s Amdí`H$Vm h¡&
^bo Amn gab aoIm Am¡a Cgna I‹S>r {H$aU H$mo {H$gr ^r ñdê$n _| b|& Amn XoI|Jo {H$
g§b½Z Xmo H$moUm| H$m `moJ\$b h_oem 180° hmoVm h¡& {\$a ^r, Bg ~mV H$m BÝH$ma Zht H$a
gH$Vo H$s, Eogm g§X^© hmoVm h¡ Vm{H$ g§b½Z Xmo H$moUm| H$m `moJ\$b 180° go {^ÝZ h¡& `h
Vmo g§aMZm go kmV hmoVm h¡ {H$ EH$ gab Am¡a Cgna EH$ {H$aU H$s AZoH$ gmar g§̂ mdZmE|
h¢ Am¡a Amn CZ g^r Ka AnZr kmV ~mVm| H$m gË`mnZ Zht H$a gH$Vo& Bgr{bE J{UVk
A{^YmaUm VWm A{^J¥{hV na AmYm[aV Vm{H©$H$ Cnn{Îm`m| H$mo Ty>±T>Vo h¢&

AmB©E, kmV H$aVo h¢ {H$ h_| H$m¡Z-gm H$WZ {gÕ H$aZm h¡& h_| Zm_m§pŠV gab aoIm Am¡a Cgna
I‹S>r {H$aU boZm hmoJm Vmo, dhm± Xmo g§b½Z hmoVo h¢ & h_| {gÕ H$aZm h¡ BZ g§b½Z H$moUm|U
H$m `moJ 180° h¡& h_ Bgo {gÕm§V Ho$ ê$n _| {bIVo h¢&
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EH$ {gÕm§V (proposition) EH$ H$WZ h¡ {Ogo A{^YmaUm Ed§ A{^YmaUm Ed§ A{^J¥{hVm| Ho$
AmYma na {gÕ H$aVo h¢& `h Hw$N> nyd© _mÝ`VmAm| na {Z^©a H$aVm h¡ {OÝh| h_ H$WZ {gÕ
H$aVo g_` Cn`moJ H$aVo h¢&

{gÕm§V (H$WZ) 1:

_mZ br{OE AB
  EH$ gab aoIm h¡, Am¡a OC

  Cgna I‹S>r EH$ {H$aU h¡& Vm o

BOC COA    = 180° Cnn{Îm {bIZo Ho$ nyd© AmB©E h_ XoIVo h¢ {H$ h_| {X`m
J`m h¡ Am¡a h_| Š`m {gÕ H$aZm h¡&

A B

C

O

{MÌ 1

XÎm AWdm _mÝ`VmE|

EH$ {H$aU OC
 , gab aoIm AB

  na I‹S>r h¡ {Oggo Xmo g§b½Z H$moU BOC  Am¡a COA

~Z| h¡&

gmÜ` : BOC COA   = 180°

Cnn{V : {Z`_ 4 go kmV hmoVm {H$

BOC COA    = BOA

naÝVw BOA  gab aoIm AB
  go {ZYm©[aV gab H$moU h¡&

{Z`_ 3 go BOA 180  

A~ h_ A{^YmaUm 1 H$m Cn`moJ H$a gH$Vo h¢; BOC COA    Am¡a 180° XmoZm| EH$
hr ~mV BOA  go g_mZ h¡&

Vmo h_ {ZîH$f© boVo h¢ {H$ BOC COA   = 180°

nwZ… EH$ ~ma Bg {gÕm§V na Ü`mZ Xr{OE& `h H$hVm h¡ {H$ `{X EH$ {H$aU EH$ gab aoIm

na I‹S>r hmo Vmo ~Z| g§b½Z H$moUm| H$m `moJ\$b 180° h¡& AWm©V², Xmo g§b½Z H$moU g§nyaH$

hmoVo h¢ &
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Z`o g^r {gÕm§V Ho$ {bE ñdm^m{dH$ hmoVm {H$ `{X H$moB© H$WZ S gË` h¡ Vmo {\$a AÝ` H$moB©

H$WZ R ^r gË` hmo gH$Vm h¡& h_ S H$mo XÎm _mÝ`Vm H$h|Jo Am¡a R H$mo {ZîH$f©& (`hm±,

EH$ {H$aU gab aooIm na I‹S>r h¡ `h H$WZ S h¡ Omo {H$ _mÝ`Vm h¡ Am¡a g§b½Z H$moUm| H$m

`moJ\$b 180° H$WZ R h¡ Omo {ZîH$f© h¡)

EH$ {gÕm§V H$m {dbmo_ Š`m h¡? ""ñdm^m{dH$ ê$n go _mÝ`VmE| Am¡a {ZîH$f© AnZo ñWmZ ~XbVo

h¢& `{X _yb {gÕm§V (H$WZ) _| S _mÝ`VmE| Am¡a R {ZîH$f© h¡ Vmo {dbmo_ _| R _mÝ`Vm`| Am¡a

R {ZîH$f© ~ZVo h¡& dV©_mZ g§X^© _| {dbmo_ h¡ : `{X OA, OB
   Am¡a OC

  VrZ {H$aU Eogo

h¡ Vm{H$ BOC  Am¡a COA  g§b½Z H$moU (AWm©V² OC, OA
   Am¡a OB

  Ho$ ~rM _| h¡)

Am¡a `{X BOC COA 180     Vmo A, O, B g^r EH$ hr gab aoIm na pñWV hmoVo h¢&

`{X A, O, B EH$ hr gab aoIm na pñWV h¡ Vmo CÝh| h_ "g_aoI' (collinear) H$hVo h¢&

Bgo h_ Xÿgao {gÕm§V Ho$ ê$n _| ì`ŠV H$aVo h¢&

{gÕm§V 2 : _mZ br{OE OA, OB
   Am¡a OC

  VrZ {H$aU h¡ Eogo h¢ Vm{H$ OC, OA
 

Am¡a OB
  Ho$ ~rM _| h¢& _mZ br{OE BOC COA 180     h¡& Vm o A, O, B g_aoI

hmoVo h¢, AWm©V² do EH$ hr gab aoIm na pñWV hmoVo h¢&

_mÝ`Vm : VrZ {H$aU OA, OB
   Am¡a OC

  Eogo Vm{H$ BOC  Am¡a COA  g§b½Z H$moU

{OZH$m Omo‹S> 180°

{ZîH$f© : A, O, B EH$ hr gab aoIm na pñWV hmoVo h¢&

Cnn{Îm : `hm± h_ Hw$N> aMZm H$aVo h¢& AO
  H$mo D VH$ ~T>mB©E& Vm{H$ A, O, D g^r EH$

aoIm AD na pñWV hmoVo h¢&

nhbo {gÕm§V Cn`moJ H$aZo DOC COA 180     naÝVw {X`m hþAm {H$

{MÌ 2 {MÌ 3    
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BOC COA 180   

A{^YmaUm 1 Cn`moJ H$aZo na, {ZîH$f© {ZH$bVm h¡

DOC COA   BOC COA 

A~ A{^YmaUm 3 Cn`moJ H$aZo na DOC BOC    Xmo g§̂ mdZmE| h¢&  OC
  Am¡a OC

  Ho$

~rM _| h¢& (AmH¥${V 2 _| Xo{IE) AWdm OD, OB
   Am¡a OC

  Ho$ ~rM _| h¡ (AmH¥${V 3 _|

Xo{IE)

nhbo g§X^© _|, {Z`_ 4 go h_| àmßV hmoVm h¡ :

BOC DOC DOB BOC      

Am¡a A{^YmaUm 3 gy{MV H$aVm h¡ {H$ DOB 0   h¡ & Xÿgao g§X^© _|, {Z`_ 4 go àmßV

hmoVm h¡ {H$

DOC BOC BOD DOC     

Am¡a A{^YmaUm 3 gy{MV H$aVm h¡ BOD 0    Bg Vah, OB
  Am¡a OD

  {H$aUm| Ho$ ~rM

H$m H$moU eyÝ` h¡&

{Z`_ 5 Cn`moJ H$aZo go, h_ {ZîH$f© bo gH$Vo h¢ {H$ OB
  Am¡a OD

   gpå_{bV hmoVo h¢&

AWm©V B Am¡a  O, gab aoIm AD
  na pñWV h¡&

Bg Vah  A, O, B  g_aoI h¢&

gyMZm  : {gÕm§V 1 Am¡a {gÕm§V 2 Eogo Xmo Á`m{_Vr` H$WZ h¡ Omo nañna EH$ Xÿgao

Ho$ {dbmo_ h¢& Á`m{_{V _|, `{X H$moB© H$WZ gË` h¡ Vmo H$B© ~ma CgH$m {dbmo_ ^r gË`

h¡& {\$a ^r, `h gm_mÝ` ê$n go _mÝ` Zht h¡& Eogo H$WZ hmo gH$Vo h¢ Omo gË` h¢ naÝVw

CZHo$ {dbmo_ gË` Zht hmo gH$Vo h¢& AmJo Amn XoIVo h¢ {H$ EH$ g_~mhþ {Ì^wO,

g_{Û~mhþ hmoVm h¡ bo{H$Z EH$ g_{Û~mhþ {Ì^wO g_~mhþ Zht hmoVm h¡&

CXmhaU 1 : nmíd© AmH¥${V _| `{X COA BOC 50   

BZ H$moUm| H$mo nVm bJmB©E&

hb : {gÕm§V 1 go h_ OmZVo h¢ {H$

BOC COA 180   

Am¡a XÎm h¡ COA BOC 50   

BZ Xmo g§~§Ym| H$mo Omo‹S>Zo na 2 COA 230  

A B

C

O

{MÌ 4
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(H$m¡Z gr A{^YmaUm Cn`moJ {H$`m h¡) `h gy{MV H$aVm h¡ {H$ COA 115    (H$m¡Z gr
A{^YmaUm `hm± Amdí`H$ h¡) A~

BOC 180 COA   

180 115   

65 

CXmhaU 2 : nmíd© AmH¥${V _|, `{X AOB, BOC, COD    1 : 2 : 3 AZwnmV _| h¡

Am¡a AD
  EH$ gab aoIm h¡, g^r H$moUm| Ho$ _mn kmV H$s{OE&

hb : {gÕm§V 1 H$m Cn`moJ H$aZo go h_| kmV hmoVm h¡ {H$

AOB BOC COD 180    

bo{H$Z {X`m h¡ : BOC 2 AOB  

Am¡a COD 3 AOB  

Bg Vah h_| kmV hmoVm h¡ 6 AOB 180  

AWm©V² AOB 30  

`h Bggo àmßV hmoJm {H$

BOC 2 30 60          COD 3 30 90    

n[a^mfm : _mZ br{OE Xmo {H$aU OA
  Am¡a OB

   go H$moU AOB  ~Zm h¡& `{X OP


EH$ Am¡a {H$aU Omo OA
  Am¡a  OB

  Ho$ ~rM _| Vm{H$ AOP POB  , h_ H$hVo h¢ OP
 ,

AOB  H$mo {Û^m{OV H$aVm h¡& AWdm OP
 , AOB  H$m H$moU {Û^mOH$ h¡&

Bg g§X^© _| 
1AOP POB AOB
2

   

H$m`©H$bmn 4 : EH$ gab aoIm AB


, Am¡a EH$ {H$aU OC


, AB


 na It{ME& BOC

Am¡a COA  _m{nE& {H$aU OP
  It{ME Vm{H$ dh BOC  H$m g_{Û^mOZ H$a|& Bgr Vah,

{H$aU OQ
  H$s aMZm H$s{OE Vm{H$ dh COA  H$m g_{Û^mOZ H$a|& POQ  H$m _mn kmV

H$s{OE& Š`m AmnH$mo kmV hmoVm h¡ {H$ POQ 90  ? Bgr {H«$`m H$mo OC
  Ho$ AÝ` {H$aU

AB
  na ItMH$a XmohamBE& Š`m h_oem AmnH$mo POQ 90    àmßV hmoVm h¡? Š`m Amn Bgo

H$WZ Ho$ ê$n _| {bI gH$Vo h¢?

A

B

C

OD
1

2
3

{MÌ 5
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{gÕm§V (H$WZ) 3 : _mZ br{OE AB
  EH$ gab aoIm h¡ Am¡a OC

  EH$ {H$aU Cgna

I‹S>r h¡& _mZ br{OE OP
 , BOC  H$m g_{Û^mOH$ h¡, Am¡a OQ

 , COA H$m

g_{Û^mOH$ h¡& Vmo POQ 90   .

XÎm : OP
 , BOC  H$mo g_{Û^m{OV H$aVm h¡ Am¡a OQ

 ,

COA  H$mo g_{Û^m{OV H$aVm h¡

gmÜ` : POQ 90  

Š`m|{H$ OP


, BOC  H$mo g_{Û^m{OV H$aVm h¡&

h_| kmV hmoVm h¡ 
1POC BOC
2

   ...(1)

Š`m|{H$ OQ
 , COA  H$mo g_{Û^m{OV H$aVm h¡ h_| kmV hmoVm h¡ 

1COQ COA
2

    (2)

BZ XmoZm| H$mo Omo‹S>Zo go Am¡a {Z`_ 4 Cn`moJ H$aZo go

 1POQ BOC COA
2

   

{gÕm§V (H$WZ) 1 go, BOC COA 180   

Bg Vah h_| àmßV hmoVm h¡ 
1POQ 180 90
2

    

H$m`©H$bmn 5 : Xmo gab aoImE| AB
  Am¡a CD

 ,  O _| à{VÀN>{XV H$aVo br{OE&

BOD, DOA, AOC, COB     _m{nE& BOD  Am¡a AOC  H$s VwbZm H$s{OE& Bgr

Vah DOA  Am¡a COB  H$s VwbZm H$s{OE& Š`m AmnH$mo ~mV XmohamVr XoIVo hmo? AB


Ho$ gmnoj _| CD
  Ho$ {^ÝZ {^ÝZ pñW{V`m| _| Bgo XmohamBE& Š`m Amn Bgo H$moB© Á`m{_Vr`

{gÕm§V Ho$ ê$n _| ì`ŠV H$a gH$Vo h¢?

{gÕm§V (H$WZ 4) `{X Xmo gab aoImE| EH$ {~ÝXþ _|
à{VÀN>o{XV hmoVo h¢ Vmo erfm©{^_wI H$moU g_mZ hmoVo h¢&

Cnn{Îm :

h_| {X`m hþAm h¡ {H$ AB
  Am¡a CD

  Xmo gab aoImE| O {~ÝXþ

_| à{VÀN>o{XV hmoVo h¢&

A B

C
Q P

O

{MÌ 6

A B

C

D

O

{MÌ 7
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h_| {gÕ H$aZm h¡ : BOD AOC    Am¡a

DOA COB  .

_mZ br{OE  AB
  EH$ gab aoIm h¡ Am¡a EH$ {H$aU OD

  Cgna I‹S>r h¡& Vmo

BOD DOA 180    .................(1)

Bgr Vah, gab aoIm CD
  Am¡a OA

  na {dMma H$s{OE, h_| _mby_ h¡ {H$ DOA  Am¡a

AOC  g§b½Z H$moU  h¡& Bg Vah {gÕm§V 1 go àmßV hmoVm h¡ &

DOA AOC 180    .................(2)

A{^YmaUm 1 Cn`moJ H$aZo na, h_ (1) Am¡a (2) H$mo VwbZm H$a àmßV H$aVo h¢

BOD DOA DOA AOC    .................(3)

Š`m|{H$ h_ A{^YmaUm 3 go DOA  {ZH$mb gH$Vo h¢, h_ àmßV H$aVo h¢

BOD AOC  

Eogo hr VH©$ go h_ àmßV H$aVo h¢ :

DOA COB 

CXmhaU 3: _mZ br{OE gab aoIm AB
  Am¡a CD

  , O {~ÝXþ _| à{VÀN>o{XV hmoVo h¢& _mZ
br{OE OP

 , BOD  H$m g_{Û^mOH$ h¡ Am¡a OQ, AOC


  H$m g_{Û^mOH$ h¡& {gÕ H$s{OE
{H$ Q, O, P g_aoI h¢&

Cnn{Îm : h_| {gÕ H$aZm h¡ {H$ POQ 180    Š`m|{H$ OP
  , BOD  H$m g_{Û^mOH$

h¡ h_| àmßV hmoVm

1POD BOD
2

   ......................(1)

Bgr Vah, XÎm H$m Cn`moJ H$aVo hþE {H$ OQ
 , AOD

H$m g_{Û^mOH$ h¡ h_| àmßV hmoVm h¡&

1AOQ AOC
2

    .....................(2)

Vmo, h_| àmßV hmoVm h¡,

 POQ POD DOA AOQ    ({Z`_ 4 Cn`moJ H$aZo na)

A B

C

D

Q

P

O

{MÌ 8
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=  1DOA BOD AOC
2

     (1) Am¡a (2) go

= 
1DOA 2 AOC....
2

     ( BOD  Am¡a AOC  erfm©{^_wI H$moU h¢)

= DOA AOC 

180° ({gÕm§V 1 Cn`moJ H$aZo na)

Bg go {ZîH$f© {ZH$bVm h¡ {H$ P, O, Q g_aoI h¢&

Aä`mg 3.2
1. {ZåZ{b{IV g§X^m] H$mo {Zê${nV H$aZo {MÌ It{ME&

(a) VrZ gab aoImE| Omo EH$ {ZpíMV {~ÝXþ go nm[aV Zht hmoVo h¢&

(b) EH$ {~ÝXþ VWm Cg q~Xþ go {H$aU| Bg Vah {ZH$bVr h¡ Vm{H$ H$moB© ^r Xmo g§b½Z H$moUm|

Ho$ ~rM ~Zm H$moU bKw H$moU hmoVm h¡&

(c) Xmo H$moU g§b½Z Zht h¡ {\$a ^r do g§nyaH$ h¡&

(d) EH$ g_Vb Ho$ VrZ {~ÝXþ Omo Amng _| EH$ Xÿgao go g_mZ Xÿar na h¡&

2. {ZåZ{b{IV AmH¥${V`m| _| {d{^ÝZ àH$ma Ho$ H$moUm| H$mo nhMm{ZE:

AB O

X
PQ

R

Y

O
B A

X
A

B
O

 (i)  (ii)  (iii)

3. {ZåZ àË`oH$ {MÌ _| " x ' H$m _yë` kmV H$s{OE &

(i)

A B

x2x

O

C

(ii)

A B

x

4x

C

90°

D
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(iii)

90°

C

x

A B
x

D

    (iv)

A B

C

x y x y

(v)
A BO

C F

E D

3x

x x + 30°
    (vi)

x
y

y

65°

4. H$m¡Z go H$moUm| H$s Omo‹S>r g§nyaH$ h¡? Š`m do g§nyaH$ {H$aUo h¢&

{ZåZ AmH¥${V _o H$m¡Z go H$moU| H$s OmoS>r g§nyaH$

O
A

C

B

D

120° 50°

130°

5. _mZ br{OE Xmo g§b½Z H$moU g§nyaH$ h¡& {gÕ H$s{OE CZ_| go EH$ A{YH$ H$moU hmo Vmo
Xÿgam Ý`yZ H$moU hmoVm h¡&

g_m§Va aoImE| Am¡a `wpŠbS> H$m nm±Mdm A{^J¥{hV

H$moB© Xmo {^ÝZ-{^ÝZ AB
  Am¡a CD

  gab aoImE| br{OE&
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nhbo h_ Xem©Vo h¡ {H$ CZ_| EH$ {~ÝXþ gm_mÝ` h¡& BgHo$ {dnarV _mZH$a, H$ënZm
H$s{OE {H$ P Am¡a Q Xmo {^ÝZ-{^ÝZ {~ÝXþ Omo XmoZm| aoImAm| na pñWV h¢& bo{H$Z A{^J¥{hV

1 go h_ OmZVo h¢ {H$ EH$ {d{eîQ> aoIm PQ
  h¢ Omo P Am¡a Q  go nm[aV hmoVo h¢& Š`m|{H$

P Am¡a Q, AB
  na h¢ Vmo àmßV H$aVo h¢ AB PQ

 

  & Eogo hr VH©$ go Xem© gH$Vo h¢ {H$

CD PQ
 

  & A{^YmaUm 1 Cn`moJ H$aZo go h_| àmßV h¡ AB CD
 

 , Omo h_mar _mÝ`Vm go

{~ëHw$b {dnarV h¡ {H$ AB
  Am¡a CD

  {^ÝZ-{^ÝZ h¡& Bg Vah, Xmo {^ÝZ-{^ÝZ aoImE§ {X`o

OmZo na `m Vmo CZ _| H$moB© {~ÝXþ gm_mÝ` Zht h¡ AWdm CZHo$ ~rM H$moB© {~ÝXþ gm_mÝ` hmoVr
h¡ & Xÿgao g§X^© _|, Xmo gab aoImE| EH$ gm_mÝ` {~ÝXþ _| à{VÀN>o{XV H$aVr h¢&

Xmo gab aoImE| nañna g_mÝVa hmoVr h¡, `{X `m do gÑí` hmoVo h¢ AWdm do à{VÀN>o{XV

Zht H$aVr& Bg Vah Xmo {^ÝZ-{^ÝZ aoImE| AB
  Am¡a CD

  g_m§Va hmoVr h¡ `{X CZHo$ ~rM

_| H$moB© gm_mÝ` {~ÝXþ Zht hmoVr&

AmB©E, `wpŠbS> Ho$ nm±Mdo A{^J¥{hV na {dMma H$aVo h¢&

A{^J¥{hV 5 : `{X EH$ gab aoIm Xmo AÝ` aoImAm| H$mo {_bVr Vm{H$ CgHo$ EH$ nmíd©
Ho$ AÝVñW Xmo H$moUm| H$m `moJ Xmo b§~H$moUm| go H$_ hmo, Xÿgar gab aoIm ~T>mZo na
Cg Am¡a {_bVr h¡ {Ogna  H$moU Xmo b§~H$moUm| go H$_ h¡&

`h `wpŠbS> H$m AË`ÝV O{Q>b A{^J¥{hV h¡& CgHo$ ~mX Ho$ dfm] _|, `wpŠbS> Ho$ nm±Md|
A{^J¥{hV Ho$ gab ^mfm§Va àñVwV H$aZo Ho$ AZoH$ à`ËZ {H$`o J`o&

_mZ br{OE AB
  Am¡a CD

  Xmo gab aoImE| h¢ Am¡a PQ
  EH$ aoIm h¡ Omo AB

  H$mo L _|

Am¡a CD
  H$mo M {~ÝXþ _| {_bVr h¢&  (AmH¥${V 8 _| Xo{IE)& `{X EH$ aoIm Xmo AWdm A{YH$

aoImAm| H$mo {_bVr h¢, Cgo CZ aoImAm| Ho$ {bE {V`©H$ aoIm H$hbmVr h¡& `hm± PQ, AB
   Am¡a

CD
  Ho$ {bE {V`©H$ h¡& AmH¥${V _| {XIm`o O¡go AmR> H$moU h¡ 1, 2, 3, 4, 5, 6, 7, 8  ~ZVo

h¢& BZ _| 1, 4, 7, 6  H$mo ~mø H$moU H$hbmVo h¢ Am¡a  3, 2, 5, 8  H$mo AÝVñW H$moU

H$hbmVo h¡& 3, 5, H$moUm| H$mo EH$m§Va H$moUm| H$s Omo‹S>r H$hbmVo h¢& Ü`mZ Xr{OE 2  Am¡a 8

^r EH$m§Va H$moUm| H$s Omo‹S>r h¡& Bgr Vah 1  Am¡a 7  Am¡a  4 Am¡a 6 ~mø EH$m§Va H$moU

H$hbmVo h¢ &  H$moU 1  Am¡a 5  AZwê$n H$moU H$hbmVo h¢ &
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BgHo$ Abmdm 2, 6, 3, 7 Am¡a 4, 8  VrZ Am¡a AZwê$n H$moUm| H$s Omo{S>`m§ h¡&

L

1
23

4

M

5
67

8
A

B

C
D

{MÌ 9

3  Am¡a 8  H$s Ü`mZ Xr{OE& `o PQ
  aoIm Ho$ EH$ hr nj Ho$ AÝVñW H$moU h¡& A{^J¥{hV

5 Ho$ AZwgma `{X 3 8 180    V~ AB
  Am¡a CD

 , PQ
  Ho$ ~m`t Amoa {_bVr h¢& (`{X

Eogm hþAm {H$ 2 5 180    Vmo do PQ
  Ho$ Xm{hZo nj _| {_bZm Mm{hE) AmB©E, eV©

3 8 180    na narjU H$aVo h¢& Vmo {ZåZ {gÕm§V (H$WZ) àmßV hmoVm h¡&

{gÕm§V 5 : `{X Xmo g_m§Va aoImAm| H$mo EH$ Vr`©H$ aoIm à{VÀN>o{XV H$aVr h¡ Vmo {V`©H$
aoIm Ho$ nj _| ~Z| AÝVñW H$moUm| H$m `moJ\$b 180° Ho$ g_mZ hmoVm h¡&

Cnn{Îm : `{X 3 8 180    Vmo 3 8 180    hmoZm Mm{hE Zht Vmo 3 8 180    (AmH¥${V
_| Xo{IE) & nhbo g§X^© _| AB

  Am¡a CD
 , PQ

  Ho$ ~m`t Amoa {_bVo h¡& `{X 3 8 180  

h_ XoIVo h¡ {H$,

   3 8 2 5 3 2 8 5
ALB CMD

180 180
360

      

 
   
 

Bg Vah

 2 5 360 3 8 360 180 180           2+5 < 180o.

AV… `{X R gË` Zht h¡ Vmo S gË` Zht hmo gH$Vm& gm_mÝ`V… h_ H$hVo h¢ ""S gy{MV

H$aVm h¡ R (S implies R) `h ""Z R gy{MV H$aVm h¡ Z S'' (not R  implies not S) go g_Vwë` h¡&

Bg {dYmZ H$mo `wpŠbS> Am¡a AmZo AÝ` J{UVk Cn`moJ H$aVo Wo Vm{H$ do Z`o {gÕm§V {gÕ

H$a gHo$& `{X Amn H$mo ""S gy{MV H$aVm h¡ R'' {gÕ H$aZm h¡ Vmo `h H$m\$s h¡ {H$ Amn

""Z R gy{MV H$aVm Z S'' {gÕ H$a|& Bg {dYmZ H$mo ""Reductio ad absurdum '' AWm©V²

VH©${dg§JV {ZîH$f© na AmZm& `h bm{Q>Z eãX h¡ {OgH$m AW© VH©$qdJVm na AmZm h¡&
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AV… A{^J¥{hV 5 H$hVm h¡ {H$ AB
  Am¡a CD

 , PQ
  Ho$ XmhrZr Amoa {_bVo h¢&

h_ {ZîH$f© boVo h¢ {H$ : `{X PQ
  Ho$ EH$ nj Ho$ AÝVñW H$moUm| H$m `moJ 180° Ho$ g_mZ

Zht h¡, Vmo AB
  Am¡a CD

  {H$gr {~ÝXþ na {_bVo h¢&

( PQ
  Ho$ ~m`t Amoa AWdm Xm{hZr Amoa)

Bg Vah, `{X AB
  Am¡a CD

  g_m§Va h¡, Vmo H$moB© {V`©H$ aoIm PQ
  Ho$ EH$ hr nj Ho$ AÝVñW

H$moUm| H$m `moJ 180° Ho$ g_mZ hmoVm h¡& `h Bg H$WZ H$s Cnn{Îm h¡&

Bg Vah  A{^J¥{hV 5 gy{MV H$aVm h¡ {H$ EH$ g_m§Va aoImAm| H$s Omo‹S>r Am¡a EH$ {V`©H$
aoIm {X`o OmZo na, {V`©H$ aoIm Ho$ EH$ hr nj Ho$ AÝVñW H$moUm| H$m `moJ\$b 180° Ho$ g_mZ
hmoVm h¡&

Š`m BgH$m {dbmo_ gË` h¡? Xmo gab aoImE| Am¡a EH$ {V`©H$ aoIm Eogo {X`o OmZo na Vm{H$
{V`©H$ aoIm Ho$ EH$ hr nj Ho$ H$moUm| H$m `moJ\$b 180° Vmo Š`m `h AW© hmoVm h¡ {H$ XmoZm|
aoImE| g_m§Va h¡? `hm± h_ `wpŠbS> H$m "g_m§ÝVa A{^J¥{hV' H$m g_Vwë` ^mfm§Va Cn`moJ
H$aVo h¡& Bgo g~go àW_ ñH$m°{Q>e J{UVk ""ßbo\o$a'' Zo àñVwV {H$`m&

ßbo\o$a A{^J¥{hV : g_Vb _| EH$ gab aoIm Am¡a gab aoIm Ho$ ~mha EH$ {~ÝXþ Cgr
g_Vb _| {X`o OmZo na, Cg XÎm {~ÝXþ go EH$ _mÌ hr gab aoIm Cg {~ÝXþ go nm[aV
hmoVr Am¡a XÎm aoIm H$mo g_mÝVa hmoVr h¡&

h_| {ZåZ H$WZ àmßV hmoVm h¡&

{gÕm§V (H$WZ)6 : `{X EH$ {V`©H$ aoIm Xmo àË`oH$ gab aoImAm| Bg Vah à{VÀN>o{XV
H$aVr Vm{H$ {V`©H$ Ho$ EH$ nj Ho$ AÝVñW H$moUm| H$m `moJ\$b 180°, Vmo XmoZm| aoImE|
nañna g_mÝVa hmoVr h¢&

Cnn{Îm : _mZ br{OE AB
  Am¡a CD

  Xmo gab aoImE| h¢ Am¡a PQ
  {V`©H$ aoIm H«$_e… AB



H$mo L _| Am¡a CD
  H$mo M _| à{VÀN>o{XV H$aVr h¢& _mZ br{OE ALM LMC 180   

h¡& H${hE AB
  Am¡a CD

  g_mÝVa Zht h¡& Vmo do {H$gr {~ÝXþ S na {_bZm Mm{hE (AmH¥${V

9 Xo{IE) ßbo\o$a A{^J¥{hV Ho$ AZwgma EH$ àË`oH$ XY
  aoIm hmoVr h¡ Omo S go nm[aV hmoVr

h¡ Am¡a PQ
  H$s g_m§Va hmoVr h¡&
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{MÌ 10

Š`m|{H$ XY


 || PQ


, h_| àmßV h¡ QLS LSY 180  

(do g_mÝVa aoIm XY


 Am¡a PQ
  H$s Vr`©H$ aoIm SR

  Ho$ EH$ hr nj _| ~Z| AÝVñW H$moU)

naÝVw QLS ALM 180    (do PQ


 aoIm na I‹S>r {H$aU LA
  go ~Z| g§b½Z H$moU&)

AWm©V² LSY ALM  (H$m¡Z go A{^YmaUm Amdí`H$ h¡?)

naÝVw ALM LMC 180    (XÎm)

h_| `h kmV h¡ {H$ LMC MSY 180    (Š`m|{H$ `o XY
  Am¡a PQ

  g_m§Va aoImAm| H$mo

à{VÀN>o{XV H$aZodmbo {V`©H$ aoIm SD
  Ho$ EH$ hr nj _| ~Z| AÝVñW H$moUm| H$m `moJ\$b h¡)

Bg Vah h_| àmßV hmoVm h¡ ALM MSY

Bggo AW© Zht hmoVm {H$ LSY MSY

naÝVw MSY MSL LSY 

Vmo MSL 0

AV…  Am¡a SD
  gpå_{bV h¢&

Vmo Bg ~mV H$s nwpîQ> hmoVr h¡ {H$ AB
  Am¡a CD

   dhr h¢ Am¡a Bg ~mV {dnarV AW© hmoVm

H$s do {^ÝZ-{^ÝZ aoImE| h¡&

Vmo {ZîH$f© {ZH$bVm h¡ {H$ AB
  || CD

 \

H$m`©H$bmn 6 : Xmo g_m§Va aoImE| It{ME& EH$ {V`©H$ ItMH$a CZHo$ à{VÀN>oXZ go ~Zo H$moUm|
H$m _mn kmV H$s{OE& AmnH$mo kmV hmoJm {H$
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1. EH$mÝVa H$moU H$s H$moB© OmoS>r g_mZ hmoVo h¢&

2. AZwê$n H$moU H$s H$moB© OmoS>r g_mZ hmoVo h¡&

à_ò  H$m gË` h¡ Omo H$WZm| go {gÕ {H$`m h¡&

{V`©H$ aoIm Ho$ {d{^ÝZ ñWmZm| na Bgr à{H«$`m H$mo XmohamB©E& Amn `hr n[aUm_ àmßV H$a|Jo&

Bgo h_ EH$ à_ò  Ho$ ê$n _| ì`ŠV H$a gH$Vo h¡&

à_ò  1 : `{Xo Xmo g_m§Va aoImAm| H$mo EH$ {V`©H$ aoIm à{VÀN>{XV H$aVr h¡ Vmo

i. EH$m§Va H$moUm| H$s àË`oH$ Omo‹S>r g_mZ hmoVr h¡&

ii. AZwê$n H$moUm| H$s àË`oH$ Omo‹S>r g_mZ hmoVr&

XÎm : AB
  Am¡a CD

   Xmo àË`oH$ g_mÝVa aoImE| h¡& Am¡a PQ
  EH$ {V`©H$ aoIm h¡ Omo AB



H$mo L _| Am¡a CD
  H$mo M _| à{VÀN>o{XV H$aVr h¡& (AmH¥${V 10 Xo{IE)

gmÜ` : 3 5  Am¡a 1 5

A B

C D

Q

P

1
23

4

L

M
5

67

8

{MÌ 11

Cnn{Îm : Š`m|{H$  3  Am¡a 8  g_m§Va aoIm AB
  Am¡a CD

  H$mo à{VÀN>o{XV H$aZodmbo {V`©H$

aoIm PQ Ho$ EH$ nj _| ~Zo AÝVñW H$moU h¡ h_ OmZVo h¢ {H$

3 8 180  

naÝVw 8  Am¡a 5  gab aoIm CD
  na I‹S>o {H$aU MP

  go ~Zo g§b½Z H$moU h¢&

Bg{bE, h_ OmZVo h¢

8 5 180  

VwbZm H$aZo na h_| kmV h¡ 3 5  nwZ… Ü`mZ Xr{OE 2 3 180 8 5    
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`hm± 3 5  Cn`moJ H$aZo na 2 8  àmßV H$aVo h¢&

h_ `h OmZVo h¢ 1 3  Š`m|{H$ do erfm©{^_wI H$moU h¡& Bgo 3 5  Cn`moJ H$aZo na

h_| kmV hmoVm 1 5

Bg Vah AZwê$n H$moUm| H$s Omo‹S>r 1, 5  g_mZ Bgr àH$ma h¡& Am¡a 2 6 , 4 8  VWm

3 7  {gÕ H$aZm gH$Vm h¡ &

gmo{ME :

g_m§Va aoIm Am¡a {V`©H$ aoIm go g§~§{YV Xmo H$WZ h¡&

(i) `{X EH$ {V`©H$ aoIm Xmo àË`oH$ g_m§Va aoImAm| H$mo à{VÀN>o{XV H$aVr
h¡ Vmo ~Z|, EH$m§Va H$moU g_mZ hmoVo h¢&

(ii) `{X EH$ {V`©H$ aoIm Xmo àË`oH$ g_m§Va aoImAm| H$mo à{VÀN>o{XV H$aVr
h¡ Vmo ~Z| AZwê$n H$moU g_mZ hmoVo h¢& naÝVw `o XmoZm| ñdV§Ì H$WZ Zht h¡& {H$gr
EH$ H$mo _mZH$a Xÿgao H$mo AmgmZr go H$WZ 1  Am¡a 4 Cn`moJH$a {gÕ H$a gH$Vo h¢&

à_ò  1 H$m {dbmo_ Š`m h¡? `{X Xmo àË`oH$ gab aoImE| h¢ Am¡a EH$ {V`©H$ h¡ Vm{H$
ha EH$ EH$m§Va H$moUm| H$s Omo‹S>r g_mZ h¡, Š`m h_ {gÕ H$a gH$Vo h¢ {H$ XmoZm| aoImE| g_m§Va
h¡? Ü`mZ Xr{OE {H$ `{X h_ Bgo {gÕ H$a gH$Vo h¢, Amn `h ^r {gÕ H$a gH$Vo h¡ {H$
XÎm Vmo gab aoImAm| H$mo EH$ {V`©H$ aoIm à{VÀN>o{XV H$aVr h¡ Vm{H$ ha EH$ AZwê$n H$moUm|
H$s Omo‹S>r g_mZ h¡, Vmo XÎm aoImE| g_m§Va hmoVr h¡& (nyd©  {ZarjU Cn`moJ H$s{OE)

Bg Vah h_| {ZåZ à_ò  àmßV H$a gH$Vo h¢&

ào_` 2 : _mZ br{OE EH$ {V`©H$ aoIm Xmo àË`oH$ gab aoImAm| H$mo à{VÀN>o{XV H$aVr
h¡ Vm{H$ EH$ EH$m§Va H$moUm| H$s Omo‹S>r g_mZ h¡, Vmo XmoZm| aoImE| nañna g_m§Va hmoVr h¡&

XÎm : AB


 Am¡a CD


 Xmo gab aoImE| h¢ Am¡a  PQ


 EH$ {V`©H$ aoIm h¡& (AmH¥${V 11 Xo{IE)

Am¡a 3 5 .

gmÜ`: AB || CD
 

h_ OmZVo h¢ {H$ 8 5 180  (Š`m|{H$ do g§nyaH$ H$moU h¡) bo{H$Z nyd©{gÕm§V Ho$ AZwgma

3 5  Bg Vah h_ àmßV hmoVm h¡& 3 8 180  Eogo Vmo 3  Am¡a 8    AB


 Am¡a CD


Ho$ {V`©H$ aoIm Ho$ EH$ hr nj _| ~Z| AÝVñW H$moU h¡&

{gÕm§V 6 , go {ZîH$f© {ZH$bVm h¡ {H$  AB || CD
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Cnà_ò  :  `{X EH$ {V`©H$ aoIm Xmo g_m§Va aoImAm| H$mo à{VÀN>o{XV H$aVr h¡ Vm{H$
EH$ AZwê$n H$moUm| H$s Omo‹S>r g_mZ h¡, Vmo XmoZm| gab aoImE| g_m§Va hmoVr h¡&

Cnn{Îm : AmH¥${V 11 Ho$ AZwgma , h_| {X`m hþAm h¡, 1 5  naÝVw 1 3 Š`m|{H$

`o erfm©{^_wI H$moU h_| àmßV hmoVm h¡&  3 5  AV… à_ò  2 go  AB || CD
 

H$m`©H$bmn 7 :  Xmo g_m§Va aoIm AB


 Am¡a CD


 It{ME & XY


 gab aoIm CD


Ho$ g_m§Va It{ME & EH$ {V`©H$ aoIm  PQ


 It{ME& _mZ br{OE dh AB


 H$mo L _| H$mQ>Vm

h¡ Am¡a  CD


 H$mo  M _| H$mQ>Vm h¡ VWm XY


 H$mo N _| à{VÀN>o{XV H$aVr h¡&  BNQ

Am¡a  YNQ_m{nE& Š`m Amn XoIVo h¢ {H$ CZH$m _mn g_mZ h¡&  PQ


 Ho$ {d{^ÝZ ñWmZm|
na Bgo XmohamB©E&

CXmhaU 4 : Xmo gab aoImE| Omo EH$ gm_mÝ` aoIm H$mo g_m§Va h¡ Vmo do nañna g_m§Va
hmoVr h¢&

hb : _mZ br{OE AB


 Am¡a XY


 Xmo aoImE| h¡ Omo

EH$ gm_mÝ` aoIm CD


 H$mo g_m§Va h¡& h_ {gÕ H$aVo

h¡  AB || XY
 

 EH$ {V`©H$ aoIm PQ


 It{ME Vm{H$

dh H«$_e… AB


 H$mo L _| Am¡a CD


 H$mo M _| VWm

XY


 H$mo  N _| à{VÀN>o{XV H$aVr h¡&

h_| kmV hmoVm h¡ {H$  BLP DMP

Š`m|{H$ do g_m§Va aoIm AB


 Am¡a CD


 H$mo à{VÀN>o{XV H$aZodmbo {V`©H$ aoIm  PQ


 go ~Zo

AZwê$n H$moU h¡&

Bgr Vah , DMP YNP  (Š`m|?)

A{^YmaUm 1 Cn`moJ go BLP YNP

A~ h_ à_ò  2 H$m Cnà_ò  Cn`moJ H$aZo go Am¡a {ZU©̀  bo gH$Vo h¢  AB || XY
 

.

CXmhaU 5 : _mZ br{OE AB


 EH$ gab aoIm h¡& H$ënZm H$s{OE CD


 Am¡a EF


 Xmo gab

aoImE| h¢ Vm{H$ do àË`oH$ AB


 go b§~ h¡& {gÕ H$s{OE  CD || EF
 

•

•

•

A B

C D

X Y

L

M
N

P

Q

{MÌ 12
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hb : _mZ br{OE AB


, CD


 Am¡a EF


 H$mo H«$_e…
L Am¡a M _| à{VÀN>o{XV H$aVr h¡&

Š`m|{H$  CD AB
 

, h_| àmßV hmoVm h¡

DLA 90  EF AB
 

 Cn`moJ H$aZo go

FMA 90

 DLA FMA  naÝVw  CD


 VWm EF


 aoIm Am¡a {V`©H$ aoIm AB


 go ~Z| AZwê$n H$moU

h¡& AV… à_ò  2 Ho$ Cnà_ò  go {ZîH$f© boVo h¢ {H$  CD || EF
 

CXmhaU 6 : {gÕ H$s{OE {H$ Xmo g_mÝVa aoImAm| H$mo à{VÀN>o{XV H$aZodmbo {V`©H$ aoIm go
~Zo EH$m§Va H$moUm| Ho$ g_{Û^mOH$ nañna g_m§Va hmoVo h¢&

hb :  h_| Xmo g_m§Va aoIm AB


  Am¡a  CD


 VWm {V`©H$ aoIm  ¨PQ


 {X`o J`o h¢& EH$m§Va

H$moU  ALM  Am¡a LMD  H$s Omo‹S>r na {dMma H$s{OE& _mZ br{OE  LX


, ALM

H$m g_{Û^mOH$ h¡,  LY


, LMD  H$m g_{Û^mOH$ h¡&  LX


 H$mo gab aoIm XR


 Am¡a

{H$aU MY


 H$mo gab aoIm SY


 VH$ ~T>mB©E O¡go AmH¥${V _| {XIm`m J`m h¡& (AmH¥${V 13

_| Xo{IE) & h_| XR || SY
 

 Xem©Zm h¡&

{MÌ 14

A B

C

D

E

F

ML

{MÌ 13

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



73

{V`©H$ aoIm PQ


, H$mo gab aoIm XR


 Am¡a  SY


 Ho$ gmW {dMma H$s{OE&

h_| àmßV hmoVm,
1 1XLM ALM, LMY LMD
2 2

Eogo ^r ALM LMD  (Š`m|?) AV… h_| àmßV hmoVm,  XLM LMY  naÝVw  XLM

Am¡a  LMY  {V`©H$ aoIm PQ


, VWm gab aoIm XR


 Am¡a SY


 Ho$ ~rM ~Z| EH$m§Va H$moU

h¡&

AV… ào_ò  2 go {gÕ hmoVm h¡ {H$ XR || SY
 

Aä`mg 3.3
1. {ZåZ{b{IV AmH¥${V _| g^r H$moUm| H$mo kmV H$s{OE&

A B

C D

L

M
135°

Q

P

2. {ZåZ{b{IV {MÌ _| x H$m _yë` kmV H$s{OE &

130°

x

90°

3. {gÕ H$s{OE {H$ `{X EH$ gab aoIm EH$ AWdm A{YH$ g_m§Va aoImAm| H$mo b§~ h¡
Vmo dh AÝ` aoImAm| H$mo ^r b§~ h¡&

4. _mZ br{OE AB


 Am¡a  CD


 Xmo g_m§Va aoImE| h¡ Am¡a PQ


 EH$ {V ©̀H$ aoIm h¡& Xem©BE,
{H$ {V`©H$ aoIm Ho$ EH$ nj Ho$ AÝVñW H$moUm| H$s Omo‹S>r Ho$ g_{Û^mOH$ nañna b§~
hmoVo h¡&
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eãXmdbr

An[a^m{fV dñVwE| : nyd© kmV nXm| Ho$ AmYma na {OZ dñVwAm| H$s h_ J{UV _|
    n[a^mfm Zht Xo gH$Vo h¢&

A{^YmaUm (Axiom): Hw$N> H$WZ {OÝh| J{UV Ho$ g^r emImE| _mZVo h¢, {OZH$s
    _mÝ`Vm J{UVr` à_mUm| na ñdrH$mar OmVt h¡&

A{^J¥{hV (Postulates): Hw$N> H$WZ {OÝh| J{UV Ho$ {d{eîQ> emIm _| _mZm OmVm h¡&

nyd©{gÕm§V (Hypothesis):  EH$ {gÕm§V (H$WZ) {gÕ H$aZo H$pënV Hw$N> eV] &

g§b½Z H$moU (Adjacent angles): EH$ gab aoIm na I‹S>r EH$ {H$aU go ~Z| H$moU&

H$mo{Q>nyaH$ H$moU (complementary angles): Xmo H$moU {OZH$m Omo‹S> 90° h¡&

g§nyaH$ H$moU (supplementary angles):  Xmo H$moU {OZH$m Omo‹S> 180° h¡&

gab H$moU: EH$ gab aoIm go ~Zm H$moU,  180° go g_mZ&

g§nyU© H$moU : 360° Ho$ g_mZ H$moU&

~¥hÎm H$moU (Reflex angle): Omo H$moU {OgH$m _mn 180° go A{YH$ Am¡a 360 go H$_ h¡&

a¡{IH$ H$moUm| H$s Omo‹S>r(Linear pair): H$moUm| H$s Omo‹S>r {OZgo EH$ gab aoIm ~ZVr h¡&

erfm©{^_wI H$moU (vertically opposite angles): O~ Xmo gab aoImE| à{VÀN>o{XV H$aVr
    h¡, H$moUm| H$s Omo‹S>r {OZgo gab aoIm Zht ~ZVr&

g_aoI (collinear): EH$ hr aoIm na CnpñWV {~ÝXþE|&

g_m§Va aoImE| (parallel lines): gab aoImAm| H$m g_yh Omo Xmo-Xmo _| à{VÀN>o{XV Zht
    H$aVo&

EH$m§Va H$moU (alternate angles): O~ EH$ {V`©H$ aoIm aoImAm| H$s Omo‹S>r H$mo à{VÀN>o{XV
     H$aVr h¡, {V ©̀H$ aoIm go ~Z| H$moU Omo a¡{IH$ Zht h¡ Am¡a {V ©̀H$ aoIm Ho$ XmoZm| njm| _| CnpñWV h¡&

AZwê$n H$moU(corresponding angles): O~ VH$ {V`©H$ aoIm aoImAm| H$s Omo‹S>r H$mo
à{VÀN>o{XV H$aVr h¡, {V`©H$ aoIm go ~Z| H$moU Omo {V`©H$ aoIm Ho$ EH$ hr nj _| CnpñWV
h¡ Am¡a XmoZm| aoImAm| Ho$ VXZ²ê$nr nj _| hmoVo h¢&
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`mX a{IE :

 {Ì^wOm| H$mo CZHo$ ^wOmAm| Ho$ Am¡a H$moUm| Ho$ AmYma na dJuH¥$V H$aVo h¡&

 {Ì^wO Ho$ VrZm| AÝV…H$moUm| H$m `moJ\$b 180° hmoVm h¡&

 EH$ {Ì^wO H$m ~mø H$moU CgHo$ AÝVñW A{^_wI H$moUm| Ho$ `moJ\$b 180° hmoVm h¡&

CÎma
Aä`mg 3.1

1. (i) (A) (ii) (D) (iii) (A) (iv) (B)

2. (i) {df_~mhÿ  (ii) {df_~mhÿ (iii) {df_~mhÿ (iv) g_{Û~mhÿ

(v) {df_~mhÿ (vi) {df_~mhÿ (vii) {df_~mhÿ (viii) g_~mhÿ

(ix) g_{Û~mhÿ (x) g_{Û~mhÿ

Aä`mg 3.2

(1) 85° (2) 55° (3) ha EH$ 65° (4) 30°, 60° Am¡a 90°

(5) (6) 50°, 60° Am¡a 70°.

Aä`mg 3.3

(1) `{X ~mø B 136  Am¡a ~mø C 104  Vmo A 60 , B 44 Am¡a

C 76 .

(3) (i) 130° (ii) 56° (iii) 35° (iv) 52° (v) 40°.

(4) TRS 50 , PSQ 80 .

(5) AÝ` A{^_wI A§VñW {dnarV H$mU 90° Am¡a Vrgam H$moU 60°.    
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Cg KQ>H$ H$m AÜ``Z Ho$ níMmV, Amn grI|J|

 ~rOr` ì`§OH$mo _| go gm_mÝ` nX {ZH$mb H$a H¡$go JwUZ IÊS>Z H$aZm &

 g_w{MV nXm| H$mo g_yhm| _| boH$a ì`§OH$ H$mo gab H$aZm &

 EH$ ì`§OH$ H$m JwUZIÊS>Z H$aZm, Omo Xmo ì`§OH$m| H$m AÝVa h¡&

 [ÌnXr ì`§OH$m| H$mo H¡$go JwUZIÊS>Z H$aZm &

 kmV gd©g[_H$mAm| Ho$ Cn`moJ go dJ© {ÌnXr H$m JwUZIÊS>Z H$aZm &

àñVmdZm :

XÎm ì`§OH$ H$mo Xmo `m A{YH$ ì`§OH$m| Ho$ JwUZ\$b Ho$ ê$n _| {bIZo H$s à{H«$`m H$mo
JwUZIÊS>Z H$hVo (Factorisation) h¡& JwUbãY H$m àË`oH$ ì`§OH$ XÎm ~rOr` ì`§OH$ H$m
JwUZIÊS> H$hbmVm h¡&

CXmhaU Ho$ {bE: (i) 7xy na {dMma H$s{OE Bg Ho$ JwUZIÊS> 7, x, y, 7x, 7y

(ii) (x + 3) Am¡a (x + 2), x2 + 5x + 6 Ho$ JwUZIÊS> h¡&

EH$ g§»`m H$m JwUZIÊS>Z H$aZo H$s à{H«$`m ñ_aU H$s{OE& EH$ nyUmªH$ {X`o OmZo na
Cgo h_ AÝ` nyUmªH$m| Ho$ JwUbãY _| ì`ŠV H$aVo h¢& AÝV _| Bggo g§»`m H$m A^mÁ`
JwUZIÊS>Z hmo OmVm h¡& ~rOr` ì`§OH$m| Ho$ JwUZIÊS>Z _| Eogm hr {dYmZ AnZmVo h¡& EH$ ì`§OH$
{X`o OmZo na, Cgo Amn, CgHo$ JwUZIÊS>m| Ho$ JwUbãY Ho$ ê$n _| ì`ŠV H$aVo h¢&

gyMZm: (1) JwUZIÊS>Z VW JwUZ {H«$`m nañna {dnarV à{H«$`mEo>>± h¢& JwUZ {H«$`m _|,
h_ {d{^ÝZ ì`§OH$m| H$mo JwUm H$aHo$ EH$ Z`m ì`§OH$ àmßV H$aVo h¢& JwUZIÊS>Z _|, h_
XÎm ì`§OH$ H$mo gabVa ì`§OH$m| _| {dK{Q>V H$aVo h¢, {OZH$m JwUZ\$b nwZ… XÎm ì`§OH$
~Z OmVm h¡&

(2) Amn 1 H$mo h_oem JwUZIÊS> Ho$ ê$n _| Cn`moJ H$a gH$Vo h¢& (x + 5) = 1 × (x + 5)
naÝVw Bggo H$moB© Z`m JwUbãY àmßV Zht hmoVm& Bgo gmYmaU JwUZIÊS>Z H$hVo h¢ H$B© ~ma
h_ Eogo JwUZIÊS>Z Cn`moJ H$aVo h¢&

KQ>H$ - 4
  JwUZ IÊS>Z (Factorisation)
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JwUZIÊS>Z H$aZo Ho$ AbJ-AbJ {dYmZ :

EH$ XÎm ì`§OH$ H$m JwUZIÊS>Z H$aZo Ho$ AZoH$ {dYmZ h¡& `hm± h_ CÝh| grI|J|&

1. gm_mÝ` nX boH$a JwUZIÊS>Z H$aZm :

{ZåZ CXmhaUm| na {dMma H$s{OE

CXm: (1)  5x2 – 10x

`hm± Amn XoIoVo h¢ {H$ 5x `h 5x2 Am¡a 10x H$m _.gm.A. h¡& A~ h_ XmoZm| _| go
Cgo {ZH$mboJ|& BgVah àmßV H$aVo h¢&

5x2 – 10x = (5x) (x) – (5x) (2) = (5x) (x – 2)

CXmhaU : (2)  4a + 12b = 4 (a + 3b)

CXmhaU : (3)  3x2y – 6xy2 + 9xy = 3xy (x – 2y + 3)

CXmhaU : (4)  a3 – a2 + a = a (a2 – a + 1)

Amn XoIVo h¢ {H$ h_ g^r nXm| H$m _.gm.A. booVo h¡ VWm _.gm.A {ZH$mbH$a JwUZIÊS>Z
H$aVo h¡&

2 . g_yh ~ZmH$a JwUZIÊS>Z H$aZm

Bg à{H«$`m _| h_ AZoH$ MaUm| H$m AZwgaU H$aVo h¡&

MaU 1 : XÎm ì`§OH$ Ho$ nXm| H$mo g_yhm| _| ì`dpñWV H$s{OE Vm{H$ àË`oH$ g_yh _|
EH$ gm_mÝ` nX hmo

MaU 2 : àË`oH$ g_yh H$m JwUZIÊS>Z H$s{OE.

MaU 3 : àË`oH$ g_yh _| go gm_mÝ` JwUZIÊS> {ZH$m{bE

CXm 5 : JwUZIÊS>Z {H${OE ax – bx + ay – by

hb : h_ CZHo$ g_yh Bg Vah ~ZmVo h¢&
(ax – bx) + (ay – by) = (a – b)x + (a – b)y

= (a – b) (x + y)

Š`m AmnH$mo kmV hmoVm h¡ {H$ {dVaU {Z`_ H$m {dnarV én Cn`moJ {H$`m h¡? h_
Bgo Bg Vah ^r H$a gH$Vo h¡&
ax – bx + ay – by = (ax + ay) – (bx + by)

= a(x + y) –b (x + y)

= (a – b) (x + y)
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CXm 6 : JwUZIÊS> àmßV H$s{OE y3 – 3y2 + 2y – 6 – xy – 3x

hb : `hm± ^r h_ ì`§OH$ Ho$ nXm| H$mo g_yhm| H|$ ì`dpñWV H$a JwUZIÊS>Z H$aVo h¢&

= (y3 – 3y2) + (2y – 6) – (xy – 3x)
= y2(y – 3) + 2(y – 3) – x(y – 3)
= (y2 + 2 – x) (y – 3)

3. Xmo dJm] Ho$ AÝVa H$m JwUZIUwZ

{nN>bo KQ>H$ go h_ OmZVo h¡ {H$ g^r a, b Ho$ {bE (a + b) (a – b) = a2 – b2

O~ {X`o hþE ì`§OH$ H$mo Xmo dJm] Ho$ A§Va _| {bIZo go h_ gabVm go JwUZIÊS>Z
H$a gH$Vo h¢&

CXmhaU 7 : JwUZIÊS>Z H$s{O`o 36a2 – 49b2

hb : Ü`mZ {X{OE 36a2 = (6a)2 Am¡a 49b2 = (7b)2

Cgo gab H$aZo na h_| àmßV h¡
36a2 – 49b2 = (6a)2 – (7b)2 = (6a + 7b) (6a – 7b)

CXmhaU 8 : JwUZIÊS> kmV H$s{OE 
2

2
9

16
x

y

hb : `hm± nwZ… h_ {bI gH$Vo h¢ {H$

 
2 22

2

9 3 3 3
16 4 4 4

x x x x

y y y y

CXmhaU 9 : _yë` kmV H$s{OE (4.5)2 – (1.5)2

h_ : h_o _mËZy_ h¡
(4.5)2 – (1.5)2 = (4.5 + 1.5) – (4.5 – 1.5) = 6 × 3 = 18

Aä`mg 4.1

1. JwUZIÊS> kmV H$s{O`o :
(i) x2 + xy (ii) 3x2 – 6x

(iii) (1.6)a2 – (0.8)a (iv) 5 – 10m – 20n

2. JwUZIÊS>Z H$s{OE
(i) a2 + ax + ab + bx (ii) 3ac + 7bc – 3ad – 7bd

(iii) 3xy – 6zy – 3xt + 6zt (iv) y3 – 3y2 + 2y – 6 – xy + 3x.
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3. JwUZIÊS> kmV H$s{OE :

(i) 4a2 – 25 (ii) x2 – 
9

16

(iii) x4 – y4 (iv) 
2 23 17 2

10 10
      
   

(iv) (5a – 2b)2 – (2a – b)2

(v) (0.7)2 – (0.3)2

{Ìn{X`m| H$m JwUZIÊS>Z H$aZm (Factorisation of trinomials)

BgHo$ nyd© h_Zo (x + a) Amoa (x + b) O¡go {Ûn{X`m| H$mo JwUm H$aZm grIm h¡

(x + a) (x + b) = x2 + (a + b)x + ab

h_ {dnarV {Xem _| ^r AmJo ~T> gH$Vo h¢& x2 + (a + b)x + ab ñdê$n Ho$ {ÌnXr
H$mo JwUZIÊS>Z H$a gH$Vo h¡ Vm{H$ h_| àmßV hmo: x2 + (a + b) x + ab = (x + a) (x + b)
naÝVw gm_mÝ`V… {ÌnXr Bg ê$n _| {X`o Zht XoVo&

AmnH$mo x2 + mx + n Ho$ ê$n _| Xo gH$Vo h¢, Ohm± m, n Hw$N> g§»`mE| h¡&

h_| m = (a + b) Am¡a n = a × b ì`ŠV H$aZo AmZm Mm{hE Vm{H$ XÎm {ÌnXr H$m
JwUZIÊS>Z hmo gHo$&

Bgo h_| g§»`mAm| Ho$ Hw$N> JwUY_© Cn`moJ H$aZm hmoJm& CÝh| h_ `hm± AÜ``Z H$aVo h¢&

Xmo g§»`mAm| H$m `moJ\$b Am¡a JwUZ\$b V^r _mÌ YZmË_H$ hmo gH$Vm O~ XmoZm|
KZmË_H$ hmoVo h¡&

BgH$m AW© `h {H$ `{X a + b Am¡a ab YZmË_H$ h¡ Vmo {\$a a  Am¡a b ^r h¡& BgH$m
{dbmo_ ^r gË` h¡& Bg Vah 6 Am¡a 5 YZmË_H$ h¡, 5 = 3 + 2 Am¡a 6 = 3 × 2; XmoZm| 3
Am¡a 2 YZmË_H$ h¡&

Xmo g§»`mAm| H$m `moJ\$b F$UmË_H$ Am¡a CZH$m JwUZ\$b YZmË_H$ V^r _mÌ
hmo gH$Vm O~ XmoZm| g§»`m F$UmË_H$ hmoVo h¢&

BgVah a + b F$UmË_H$ Am¡a ab YZmË_H$ V^r _mÌ hmo gH$Vm h¡ O~ a  Am¡a b

F$UmË_H$ hmoVo h¢& `{X h_| 21 Am¡a –10 g§»`mE| Xr JB© h¢, Vmo h_ OmZVo h¡
–10 = (–7) + (–3) Am¡a 21 = (–7) (–3).
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h_ 7 H$mo h_ XmoZm| 7 Am¡a –7 H$m na__yë` H$hVo h¢& Bg Vah, EH$ nyUmªH$ a {X`o
OmZo na h_ CgHo$ na__yë` H$mo |a| =  a go n[a^mm{fV H$aVo h¢ `{X a > 0; |a| = –a `{X
a < 0;  Am¡a |a| = 0 `{X a = 0 hmo&

Ü`mZ Xr{OE : –8 < –6 naÝVw |– 8 | = 8 > 6 = | – 6 |

Xmo g§»`mAm| H$m `moJ\$b YZmË_H$ Am¡a CZH$m JwUZ\$b F$UmË_H$ V^r _mÌ
hmoVm h¡& `{X g§»`mAm| _| EH$ YZmË_H$ Am¡a Xÿgam F$UmË_H$ h¡, Am¡a YZmË_H$
H$m na__yë` g§»`m F$UmË_H$ g§»`m Ho$ na_ _yë` go A{YH$ h¡&

BgH$m AW© hmoVm {H$ a + b YZmË_H$ Am¡a ab F$UmË_H$ V^r _mÌ hmoVm `{X a, b,

_| go EH$ YZmË_H$ Am¡a Xÿgam F$UmË_H$ hmoVm h¡; `{X a YZmË_H$ Am¡a b F$UmË_H$ h¡
V~ |a| > |b| `{X a F$UmË_H$ h¡ Am¡a b YZmË_H$ h¡ V~ |a| < |b|

CXmhaU : `{X a + b = 7 Am¡a ab = –18 Vmo a = 9 Am¡a b = –2 AWdm
a = – 2 Am¡a b = 9.

Xmo g§»`Am| H$m OmoS> F$UmË_H$ Am¡a CZH$m JwUZ\$b F$UmË_H$ V^r _mÌ hmoVm
`{X g§»`Am| _| EH$ KZmË_H$ Am¡a Xÿgam F$UmË_H$ hmo, Am¡a YZmË_H$ g§»`m
H$m na_ _yë` F$UmË_H$ g§»`m _| H$_ h¡&

Bg Vah a + b F$UmË_H$ h¡ Am¡a ab F$UmË_H$ V^r _mÌ hmoVm `{d a, b _| EH$
YZmË_H$ Am¡a Xÿgam F$UmË_H$ h¡; `{X a YZmË_H$ h¡ Am¡a b F$UmÝ_H$ h¡, V~
|a| < |b|; `{X a F$UmË_H$ Am¡a b YZmË_H$ hmoVm h¡ `{X |a| > |b| CXmhaU Ho$ {bE
a + b = – 12 Am¡a ab = –28 h_ {bI gH$Vo h¡ a = 2 Am¡a b = –14 AWdm
a = –14 Am¡a b = 2.

`hm± h_ Zo g§»`mAm| Ho$ ñd^md Hw$N> ^r CëboI Zht {H$`m h¡& g§»`m nyUmªH$, n[a_ò
g§»`m AWdm dmñV{dH$$ g§»`m hmo gH$Vo h¡, {OgH$o ~mao _| h_ AJbr H$jm _| AÜ``Z
H$a gH$ao h¢&

CXmhaU 10 ‹: JwUZIÊS>Z H$s{O`o 6x2 + 11x + 3.

hb : h_ `hm± {dKQ>>Z H$aZo H$m Am¡a g_yh _| ì`dpñWV H$aZo H$m _mZH$ én Cn`moJ
H$aVo h¢&

6x2 + 11x + 3 = 6x2 + 9x + 2x + 3 = (6x2 + 9x) + (2x + 3)
      = 3x(2x + 3) + 1(2x + 3)

     = (3x + 1) (2x + 3)
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Bg {dKQ>Z VH$ nhþ±MZo H$s g_ñ`m dmñV{dH$ h¡& _mZ br{OE h_ 6x2 + 11x + 3
= (ax + b) (cx + d)  H$m JwUZIÊS>Z Ho$ Vbme _| h¡& {dñVma H$aZo na h_| àßV h¡&

6x2 + 11x + 3 = acx2 + (ad + bc)x + bd

{d{^ÝZ KmVm§H$ Ho$ nXm| H$s VwbZm H$aZo na

ac = 6, ad + bc = 11, bd = 3

BgVah acbd = 18 AWdm (ad)(bc) = 18 Am¡a ad + bc = 11 Xmo g§»`mE| Eogr h¡
{OZH$m JwUZ\$b 18 h¡ Am¡a `moJ\$b 11 h¡& Amn VwaÝV {ZU©̀  boVo h¢ {H$ ad = 9, bc

= 2 AWdm ad = 2, bc = 9 BgVah h_ {bIVo h¡&

6x2 + 11x + 3 = acx2 +  (ad + bc) x + bd = 6x2 + 9x + 2x + 3

Omo h_ Zo {dKQ>Z H$m Cn`moJ {H$`m h¡&

Ü`mZ Xr{OE (ab, bc) Ho$ {bE h_ AÝ` _yë`m| H$s OmoS>r Cn`moJ H$a gH$Vo h¢

ad = 2, bc = 9 h_| àmßV hmoVm h¡&

6x2 + 11x + 3 = (6x2 + 2x) + (9x + 3) = 2x(3x + 1) + 3(3x + 1)

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

{Z`_ : `{X Amn x2 + px + q O¡go {ÌnXr H$m JwUZIÊS>Z H$aZm MmhVo h¡, AmnH$m o
a Am¡a b Eogo g§»`mAm| kmV H$aZm hmoJm Vm{H$ a . b = q Am¡a a + b = p Vm o
x2 + px + q = (x + a) (a + b)

Amn Zo Ü`mZ {X`m hmoJm {H$ JwUZIÊS>Z H$aVo g_` h_ KmV 2 Ho$ ~hþnXr H$mo
àË`oH$ KmV EH$ Ho$ Xmo ~hþnXr Ho$ JwUZ\$b Ho$ én _| ì`ŠV H$aVo h¢& `h KmV
2 Ho$ ~hþnXr g_P Zo _| ghm`H$ h¡& `{X Amn ~hþnXr H$mo {dKQ>Z H$a gH$Vo
h¢ Vmo AmJo Amn XoI|Jo {H$ `h ~hþnXr g_rH$aU hb H$aZo H$m AmgmZ {dYmZ
~ZVm h¡&

CXmhaU 11 : JwUZIÊS>Z H$s{O`o x2 – 9x + 20

hb : h_| Xmo g§»`m a Am¡a b kmV H$aZm Vm{H$ a × b = 1 × 20 (x2 nX H$m ghJwUm§H$
Am¡a pñWam§H$) Am¡a a + b = –9 `hm± JwUZ\$b KZmË_H$ h¡ Am¡a OmoS> F$UmË_H$ h¡&

AV… XmoZm| F$UmË_H$ hmoZm Mm{hE&

Bgo h_ a = –5 Am¡a b = –4 boZo go àmßV H$a gH$Vo h¢ Bg Vah

x2 – 9x + 20 = (x2 – 5x) + (–4x + 20) = x(x – 5) –4(x – 5)

 = (x – 4) (x – 5)
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EH$ dJ© {ÌnXr H$m JwUZIÊS>Z

EH$ ~rOr` ì`§OH$ {Ogo a2 + 2ab + b2 AWdm a2 – 2ab + b2 Ho$ én {bI gH$Vo h¢ Cgo

dJ© {ÌnXr H$hVo h¢&

CXmhaU : x2 + 2x + 1. EH$ dJ© {ÌnXr h¡& Eogo {ÌnXr H$m JwUZIÊS>Z H$aZo

a2 + 2ab + b2 = (a + b) (a + b) AWdm a2 – 2ab + b2 = (a – b) (a – b) H$m Cn`moJ

H$a gH$Vo h¡&

CXmhaU 12 : JwUZIÊS>Z H$s{OE 4x2 + 12xy + 9y2

hb : h_ XoIVo h¡ {H$

4x2 + 12xy + 9y2 = (2x)2 + 2(2x)(3y) + (3y)2 = (2x + 3y)2

BgVah BgHo$ Xmo g_mZ JwUZIÊS> (2x + 3y) Am¡a (2x + 3y)

CXmhaU 13 :  x2 – 6xy + 36y2 Š`m `h dJ© {ÌnXr h¡&

hb : h_| _mby_ h¡ {H$

x2 – 6xy + 36y2 = (x)2 – (x)(6y) + (6y)2

`h _mZH$ én _| Zht h¡& Bg Vah `h x2 – 6xy + 36y2 dJ© {ÌnXr Zht h¡&

gmo{M`o - Š`m x2 + 1 H$m JwUZIÊS>Z H$aZm g§̂ d h¡? {dH$ën ê$n go, Š`m
Xmo g§»`mE| kmV H$a gH$Vo h¢ {OZH$m `moJ eyÝ` h¡ Am¡a {OgH$m JwUZ\$b 1 h¡?

Aä`mg 4.2

1. {ZåZm| _| pq Am¡a p + q H$mo {X`m J`m h¡& p VWm q H$mo kmV H$s{OE|&

(i) pq = 18 Am¡a p + q = 11             (ii)   pq = 32 Am¡a p + q = –12

(iii) pq = –24 Am¡a  p + q = 2           (iv)  pq = –12 Am¡a  p + q = –11

(v) pq = –6 Am¡a p + q = –5            (vi)  pq = –44 Am¡a p + q = –7.

2. JwUZIÊS> {b{IE-

(i) x2 + 6x + 8 (ii) x2 + 4x + 3
(iii) a2 + 5a + 6 (iv) a2 – 5a + 6 (v) a2 – 3a – 40
(vi) x2 – x – 72
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3. JwUZIÊS>Z H$s{O`o

(i) x2 + 14x + 49       (ii) 4x2 + 4x + 1         (iii) a2 – 10a + 25
(iv) 2x2 – 24x + 72     (v) p2 – 24p + 144      (v) x3 – 12x2 + 36x

eãXmdbr :

gm_mÝ` JwUZIÊS> : Xmo AWdm A{YH$ ì`§OH$ {X`o OmZo na, àË`oH$ ì`§OH$ H$m
JwUZIÊS> Omo g^r ì`§OH$m| H$mo gm_mÝ` h¡&

JwUZIÊS>Z : EH$ ~rOr` ì`§OH$ H$mo EH$ go A{YH$ ì`§OH$m| Ho$ JwUZ\$b Ho$ ê$n
_| {bIZo H$s à{H«$`m

Ü`mZ aI| -

 JwUZIÊS>Z à{H«$`m JwUbãY àmßV H$aZo H$s àm{H«$`m H$s CëQ>r h¡&

g_w{MV ê$n go g_yh H|$ ì`dpñWV H$aHo$ Am¡a CgHo$ nXm| _| {dKQ>Z go h_ ì`§OH$m|
H$m JwUZIÊS>Z H$a gH$Vo h¡&

CÎma

Aä`mg 4.1

1. (i)x (x + y)    (ii) 3x (x – 2)   (iii) (0.8) a (2a – 1)    (iv) 5(1 – 2m – 4n)

2. (i) (a+x) (a+b),  (ii) (3a+7b) (c–d),   (iii) (x–2z) (3y–3t),   (iv) (y–3) (y2+2–x)

3. (i) (2a + 5) (2a – 5) (ii)

(iii) (x2 + y2) (x + y) (x – y) (iv)
1222

25
(v) 0.4 (vi) (7a – 3b) (3a – b)

Aä`mg 4.2

1. (i) p = 9, q = 2     (ii) p = –8, q = –4          (iii)   p = 6, q = –4
    (iv)  p = 12, q = –1      (v) p = –6, q = 1           (vi)  p = –11, q = 4

2. (i) (x + 4) (x + 2)    (ii)(x + 3) (x + 1)            (iii)(a + 3) (a + 2)
(iv) (a – 3) (a – 2)     (v)(a –8) (a + 5)             (vi)(x – 9) (x + 8)

3. (i) (x + 7) (x + 7)    (ii)(2x + 1) (2x + 1)          (iii)(a – 5)  (a – 5)
(vi) 2(x – 6) (x – 6)    (v)(p – 12) (p – 12)          (vi)x (x – 6) (x – 6)
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Bg KQ>H$ Ho$ AÜ``Z ~mX Ho$ Amn grI|Jo

 g§nyU© dJ© Am¡a g§nyU© dJm] Ho$ dJ©_yb Ho$ ~mao _|

 g§nyU© dJ© Ho$ BH$mB© ñWmZ _| H$m¡Z-H$m¡Z go A§H$ AmVo h¡ &

 g§nyU© dJ© H$mo 3 Am¡a 4 go ^mJ XoZo na àmßV Adeof H$m¡Z go h¡?

 {d{^ÝZ g§X^© Ohm± nyU© dJ© àmßV hmoVo h¢ &

 nyU© dJ© VWm nyU© dJm] Ho$ dJ©_yb kmV H$aZo Ho$ {dYmZ

 nyU© KZ Am¡a nyU© KZ Ho$ KZ_yb

àñVmdZm

1, 4, 9, 16, 25 BË`m{X g§»`mAm| H$m {ZarjU H$s{OE& Š`m Amn BÝh| nhMmZVo

h¢? CXmhaU 4 = 2 × 2, 25 = 5 × 5 Amn XoIVo h¢ àË`oH$ g§»`m Xmo g_mZ g§»`mAm|

H$m JwUZ\$b h¡& Bgr Vah Amn XoIVo h¢ 8 = 2 × 2 × 2,  64 = 4 × 4 × 4 àË`oH$

g§»`m VrZ g_mZ g§»`mAm| H$m JwUZ\$b h¡& BZ g§»`mAm| Ho$ {d{eîQ> Zm_ h¡& Bg AÜ`m`

_| h_ Eogr g§»`mAm| Ho$ Hw$N> JwUY_© AÜ``Z H$a|Jo& h_ BZH$s {dnarV à{H«$`m ^r AÜ``Z

H$a|Jo, O~ EH$ g§»`m Xmo `m VrZ g_mZ g§»`mAm| H$m JwUZ\$b h¡ Vmo Š`m h_ BZ g§»`mAm|

H$mo kmV H$a gH$Vo h¢?

g§nyU© dJ© (perfect square)

BZ {MÌm| H$mo Xo{IE :

KQ>H$ - 5
 dJ©, dJ©_yb, KZ Am¡a KZ_yb
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àË`oH$ {MÌ _| {H$VZr q~{X`m± h¢?

Amn CÝh| 1,4,9,16 nhMmZ|Jo&

_mZ br{OE ABCD 10 BH$mB© b§~mB© `wŠV H$m dJ© h¡& Bg dJ© H$mo g_mÝVa aoImE|

ItMH$a N>moQ>o BH$mB© Ho$ dJm] _| {d^m{OV H$s{OE& (nmíd© {MÌ O¡go Xem©̀ m h¡) Š`m Amn BÝh|

100 dJ© BH$mB© _| {JZ gH$Vo hmo?

D C

A
B

10
9
8
7
6
5
4
3
2
1

1 2 3 4 5 6 7 8 9 10

H$m`©H$bmn 1 : 8, 12, 15 BH$mB© Ho$ b§~mB© `wŠV dJ© ~ZmH$a Bgr H$m`©H$bmn H$mo XmohamB©
Am¡a AmnHo$ n[aUm_ Vm{bH$m _| {b{IE&

Ü`mZ Xr{OE  1 = 1 × 1, 4 = 2 × 2, 9 = 3 × 3, 16 = 4 × 4, 100 = 10 × 10.

`{X a EH$ nyUmªH$ h¡ Am¡a b = a × a hmo b H$mo g§nyU© dJ© H$hVo h¢&
AV… 1, 4, 9, 16, 100 g^r g§nyU© dJ© h¡& 0 = 0 × 0 hmoZo go "0' H$mo ^r g§nyU© dJ©

_mZVo h¡& `{X a  EH$ nyUmªH$ h¡, h_ a a  H$mo 2a  go gy{MV H$aVo h¡ (Bgo a  H$m dJ©

h¡, AWdm a  dJ© n‹T>Vo h¡) Bg Vah 36 = 62, 81= 92.

AV… EH$ g§nyU©dJ© 2m  Ho$ ê$n _| hmoVm h¡, Ohm± m  EH$ nyUmªH$ h¡&

`hm± EH$ Am¡a ~mV na Ü`mZ Xo gH$Vo h¢& CXmhaU 4 = 2 × 2 Am¡a 4 = (-2) × (-2)
h¡& `hm± na Xmo g_mZ nyUmªH$ h¡ naÝVw `o F$UmË_H$ h¡& `h H$moB© AmíM`© H$s ~mV Zht h¡&
`h JwU Vmo g§»`m àUmbr go àmßV h¡ {H$ Xmo F$UmË_H$ nyUmªH$m| H$m JwUZ\$b KZmË_H$ hmoVm

h¡& AV… {H$gr ^r ñdm^m{dH$  g§»`m m  Ho$ {bE    2m m m m m     
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Bggo g§nyU© dJ© H$m JwU _mby_ hmoVm h¡& `{X m  ñdm^m{dH$ g§»`m hmoVr h¡ Vmo
2m m m   ^r EH$ ñdm^m{dH$ g§»`m hmoVr h¡ (AmdaU {Z`_)& AV… 2m  KZmË_H$ h¡&

`{X m 0  hmo Vmo 2m 0 0 0    `{X m  F$UmË_H$ g§»`m hmo Vmo 2m n   H$moB©

ñdm^m{dH$ g§»`m n  Ho$ {bE Bg{bE    2 2m n n n      Omo nwZ… EH$ KZmË_H$ h¡&

AV… g§nyU© dJ© `m Vmo 0 hmoVm h¡ AWdm KZmË_H$ nyUmªH$ hmoZm Mm{hE&
`h F$UmË_H$ H$^r Zht hmo gH$Vm&

h_Zo XoIm {H$ 1 = 12 Am¡a 4 = 22 g§nyU© dJ© h¡&  Š`m 2 Am¡a 3 H$mo ^r Xmo g_mZ
nyUmªH$m| Ho$ JwUZ\$b Ho$ ê$n _| {bI gH$Vo h¢?

Amn H$s ~w{Õ H$hVr h¡ {H$ `h g§̂ d Zht h¡& Š`m h_ Bgo J{UV H$s ÑpîQ> go gmoM
gH$Vo h¡? _mZ br{OE m  Am¡a n  Xmo ñdm^m{dH$ g§»`m`| h¡ Vm{H$ m n  h¡& Vmo `h

AmgmZr go ñnîQ> hmoVm h¡ {H$ 2 2m n (Š`m|?)

`{X H$^r 2 EH$ g§nyU© dJ© h¡ Vmo, 22 n . {H$gr ñdm^m{dH$ g§»`m Ho$ {bE gË`
hmoZm Mm{hE&

Vmo 1 2 4   go àmßV hmoVm {H$ 2 2 21 1 n 2 4     Bggo kmV hmoVm h¡ {H$
1 n 2   (Š`m|?)

Bg Vah "n'  `h 1 Am¡a 2 Ho$ ~rM H$s ñd^m{dH$ g§»`m h¡& na§Vw h_ OmZVo h¢ {H$
XÎm "k' EH$ ñd^m{dH$ g§»`m h¡ Vmo k Am¡a CgHo$ AJ«O k + 1 Ho$ ~rM H$moB© ñd^m{dH$ g§»`m
Zht h¡&

AV… 1 Am¡a 2  Ho$ ~rM _| H$moB© ñdm^m{dH$ g§»`m Zht h¡& AV… `h {ZîH$f© {ZH$bVm h¡
{H$ 2 g§nyU© dJ© Zht h¡& Bgr Vah Amn 3 Ho$ {bE H$maU Xo gH$Vo h¡ & Bgo H$moB© ^r ñdm^m{dH$

g§»`m n  Zo {bE {gÕ H$a gH$Vo h¢ Vm{H$  22m n m 1    g§nyU© dJ© Zht hmo

gH$Vm& Bg Vm{bH$m na Ü`mZ Xr{OE&

2

a 1 2 3 8 7 12 20 15
a 1 4 9 64 49 144 400 225

  

Š`m Amn Ü`mZ XoVo h¢ {H$ 2, 8, -12, 20 Ho$ dJ© g_ g§»`m h¡ Am¡a 1,3,-7, -15 Ho$
dJ© {df_ g§»`m h¢& Bggo Š`m {ZîH$f© {ZH$bVm h¡?
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H$WZ 1 : g_ nyUmªH$ H$m dJ© g_ g§»`m h¡ Am¡a {df_ g§»`m H$m dJ© {df_
hmoVm h¡&

`{X m  g_ g§»`m h¡, Vmo m 2n  {H$gr nyUmªH$ n  Ho$ {bE Am¡a

m 2 = (2 n ) X (2 n ) =4 n 2   Omo g_ nyUmªH$ h¡& `{X m  {df_ h¡ Vmo m 2k 1 

{H$gr nyUmªH$ k  Ho$ {bE, Vm{H$

  2m 2k 1 2k 1  

   2k 1 2k 2k 1 1        

=          2k 2k 1 2k 2k 1 1 1      

   = 4 k 2 + 2 k  + 2 k  + 1 = 24k 4k 1 

Omo {H$ {df_ nyUmªH$ h¡&

Vm{bH$m go àW_ Xg g§nyU© dJm] na Ü`mZ Xr{OE&

2 2 2 2 2 2 2 2 2 21 2 3 4 5 6 7 8 9 10
1 4 9 16 25 36 49 64 81 100

H$WZ 2 : EH$ g§nyU© dJ© Ho$ BH$mB© ñWmZ na 0,1,4,5,6, 9 _mÌ hmoVo h¢& `{X
{H$gr g§»`m Ho$ BH$mB© ñWmZ na 2,3,7,8 hmo Vmo dh g§nyU© dJ© Zht hmoVm&

gmo{M`o : {H$gr g§»`m Ho$ BH$mB© ñWmZ na 0,1,4,5,6 AWdm 9 hmo Vmo

dh g§nyU© dJ© hmoZm Adí` Zht h¡&

J{UVr` ^mfm Ho$ AZwgma, XÎm g§»`m g§nyU© dJ© hmoZo Ho$ {bE Adí` hr CgHo$ BH$mB©
ñWmZ na 0,1,4,5,6 AWdm 9 hmoZm Oê$ar h¡& naÝVw `hr EH$ eV© XÎm g§»`m, g§nyU© dJ©
hmoZo H$m {ZYm©[aV Zht H$a gH$Vr h¡& `h g§nyU© dJ© nhMmZZo _| ghm`H$ h¡&

Aä`mg 5.1
1. {ZåZ H$WZm| H$mo J{UVr` ê$n _| ì`ŠV H$s{OE&

( i) 4 H$m dJ© 16 h¡ (ii) 8 H$m dJ© 64 h¡&

(iii) 15 H$m dJ© 225 h¡&
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2. {ZåZ g§»`mAm| _| g§nyU© dJ© nhMm{ZE&

1, 2, 3, 8, 36, 49, 65, 67, 71, 81, 169, 125, 900, 100,

1000, 100000

3. 1 Am¡a 500 Ho$ ~rM Ho$ g^r g§nyU© dJ© {b{IE&

4. VrZ A§H$m|dmbo g§»`mAm| H$mo {b{IE {OZHo$ BH$mB© ñWmZ na 0, 1,4,5,6,9 _| go

H$moB© EH$ A§H$ hmo, naÝVw CZ_| H$moB© g§nyU© dJ© Z hmo&

5. 100 go 400 Ho$ ~rM Ho$ g§nyU© dJ© {b{IE {OZHo$ BH$mB© ñWmZ na 0, 1,4,5,6

AWdm 9 _| H$moB© A§H$ hmo&

g§nyU© dJ© go g§~§{YV Hw$N> VÏ`

g§nyU© dJm] Ho$ Hw$N> gwÝXa JwUY_© h¡& CÝh| h_ `hm± AÜ``Z H$a|Jo&

(a) {ZåZ Vm{bH$m Xo{IE&

a 4 10 20 25 100 300 1000

2a 16 100 400 625 10000 90000 1000000

2a  Ho$ A§V _| Am`o eyÝ` 0 2 2 0 4 4 6

Amn `hm± Š`m {ZarjU H$aVo h¢? dJ© Ho$ A§V _| AmZodmbo eyÝ` H$s g§»`m h_oem
g_ g§»`m hmoVr h¡& (0 ahZo na ^r dh g_ h¡) dJ© _| AmZodmbo eyÝ` XÎm g§»`m _| Am`o
eyÝ` Ho$ XþJwZo hmoVo h¡& Š`m Amn Bgo H$WZ Ho$ ê$n _| {bI gH|$Jo?

H$WZ 3 : `{X EH$ g§»`m Ho$ A§V _| k eyÝ` h¡ Vmo CgHo$ dJ© _| 2k eyÝ` hm|Jo&

`{X EH$ g§»`m _| {df_ eyÝ` h¡ Vmo dh dJ© Zht ~Z gH$Vm& `h g§nyU© dJm] Ho$
nhMmZZo _| ghm`H$ hmoVm h¡&

(b) nmíd© Vm{bH$m na Ü`mZ Xr{OE &
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a a2 a2 H$mo 3 go ^mJ a2 H$mo 4 go ^mJ XoZo

XoZo na àmßV eof na àmßV eof

1 1 1 1

2 4 1 0

3 9 0 1

5 25 1 1

8 64 1 0

11 121 1 1

-6 36 0 0

Š`m Amn Ü`mZ XoVo h¢ {H$ g§nyU© dJ© H$mo 3 go ^mJ XoZo na eof `m "0' AWdm "1'
hmoVm h¡& Bgr Vah EH$ g§nyU© dJ© H$mo 4 go ^mJ XoZo na eof 0 AWdm 1 ahVm h¡&

{H$gr ^r g§»`m H$mo 3 go ^mJ XoZo na eof 0,1 Am¡a 2 ahVm h¡ naÝVw EH$ dJ© H$mo 3 go
^mJ XoZo na 0 AWdm 1 ahVm h¡& naÝVw 2 Zht ahVm h¡& Bgr Vah EH$ g§»`m H$mo 4 go
^mJ XoZo na eof 0,1,2 AWdm 3 ahVm h¡& Am¡a EH$ g§nyU© dJ© H$mo 4 go ^mJ XoZo na eof
0 AWdm 1 hmoVm h¡ H$^r 2 Am¡a 3 Zht&

 H$WZ 4 : g§nyU© dJ© H$mo 3 go ^mJ XoZo na eof 0 `m 1 ~MVm h¡ H$^r 2 Zht&
 g§nyU© dJ© 4 go ^mJ XoZo na eof 0 AWdm 1 ~MVm h¡ H$^r 2 AWdm 3 Zht

Bg na gmo{M`o ! EH$ g§nyU© dJ© H$mo 8 go ^mJ XoZo na 0, 1 Am¡a 4
~MVm H$^r 2, 3, 5, 6, 7 Zht&

H$m`©H$bmn 2 : Mma H«$_mJV ñdm^m{dH$ g§»`m br{OE Am¡a CZH$m JwUZ\$b kmV H$s{OE&
Bg JwUZ\$b H$mo 1 go Omo{‹S>E& kmV H$s{OE Š`m dh g§nyU© dJ© h¡& Bgr Vah Mma H«$_mJV
F$UmË_H$ nyUmªH$ boH$a CnamoŠV H«$_ XmohamBE&

BZ Mma H«$_mJV g§»`mAm| _| 0 ^r em{_b hmo Vmo AmnH$m {ZarjU Š`m hmoJm?
CXmhaU
(1 × 2 × 3 × 4) + 1 = 24 + 1 = 25 = 52

(8 × 9 × 10 × 11) + 1 = 7920 + 1 = 7921 = 892

H$WZ 5 : Mma H«$_mJV nyUmªH$m| Ho$ JwUZ\$b H$mo 1 Omo‹S>Zo go àmßV n[aUm_ EH
    g§nyU© dJ© hmoJm&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



90

(c) {ZåZ {b{IV gaUr n{‹T>E :

1 = 1 = 12,

1 + 3 = 4 = 22,

1 + 3 + 5 = 9 = 32,

1 + 3 + 5 + 7 = 16 = 42,

1 + 3 + 5 + 7 + 9 = 25 = 52,

{nN>bo Omo‹S> H$m AJbr {df_ g§»`m Omo‹S>H$a Bg àH«$_ AmJo ~T>mBE& AmnH$mo g§nyU©

dJ© àmßV hmoVo Om`|Jo& Ü`mZnyd©H$ {ZarjU H$aZo go Hw$N> Am¡a ~mV| kmV hmoVr h¡& àW_ Mma

{df_ g§»`mAm| H$m Omo‹S> 42 h¡& àW_ 5 {df_ g§»`mAm| H$m Omo‹S> 52 h¡& Eogo àW_ 8

Am¡a 12 g§»`mAm| Ho$ Omo‹S> VH$ Omar a{IE&

Š`m, h_ Bgo Z`o H$WZ Ho$ ê$n _| ì`ŠV H$a gH|$Jo?

H$WZ 6 : àW_ "n' {df_ g§»`mAm| H$m OmoS> n2 hmoJm Ohm± n ñdm^m{dH$ g§»`m h¡&

H$m`©H$bmn 3 :

11, 101, 1001, 10001 g§»`mAm| Ho$ dJ© kmV H$s{OE& Eogo hr eyÝ` em{_b

H$aVo AmJo ~{‹T>`o& Š`m Amn H$moB© Z_yZm XoI|Jo h¢&

CXmhaU Ho$ {bE : 112 = 121,

1012 = 10201,

10012 = 1002001,

BË`m{X & Amn XoI|Jo àË`oH$ dJ© H$s ~rM g§»`m 2 h¡ Am¡a 2 Ho$ nyd© AWdm AJ«

g§»`m Ho$ ~rM eyÝ` ZOa AmVo h¡ Am¡a A§V H$s g§»`m 1 h¡& "2' Ho$ XmoZm| njm| Ho$ eyÝ`

XÎm g§»`m _| CnpñWV eyÝ` Ho$ ~am~a h¡& AV… Bg H$WZ H$mo Eogo {bIVo h¢&

H$WZ 7 : _mZ br{OE N = 1000...01, g§»`m h¡ {Og_| "k' eyÝ` h¡& (CXmhaU
k = 6 h¡ Vmo AmnH$m o N= 10000001 h¡ AWm©V² ~rM _| 6 eyÝ` h¡& Vmo N2 =
1000...02000...01 Ohm± 2 Ho$ XmoZm | njm| _| k eyÝ` hmoVo h¡&
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(d) {ZåZ Z_yZo Xo{IE:

Bg àH$ma Ho$ Z_yZo V¡̀ ma H$aZo Ho$ nhbo n§pŠV _| q~Xr bJmB©E, Xÿgao _| 2, Vrgao
_| 3 BË`m{X {MÌ O¡go aIVo OmB©E& Bg àH$ma ì`dpñWV {~pÝX`m§ EH$ {Ì^wO Ho$ AmH$ma
_| ì`dpñWV hmoVo h¢& àË`oH$ {Ì^wO Ho$ {~pÝX`m| H$mo {JZVo OmB©̀ o& (EH$ {~ÝXr H$mo CËnÝZ
{Ì^wO h¡) do h¢ 1, 3, 6, 10, 15, 21, 28, 36 BË`m{X  ³¶m Amn BgH$m H$maU
OmZVo h¢? BZ g§»`mAm| H$mo ""{ÌH$moUr` g§»`m'' H$hVo h¡& Bg àH$ma Ho$ {ÌH$moUr` g§»`m
H$s aMZm Xo{IE& n do {ÌH$moUr` g§»`m _| n n§pŠV`m§ Am¡a n ñV§̂  h¡& Bg Vah 8 do
{ÌH$moUr` g§»`m _| 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 = 36

Bg Vah Hw$N> {ÌH$moUr` g§»`m`| h¡

1, 3, 6, 10, 15, 21, 28, 36, 45, 55, 66, 78, 91. .. H«$_mJV Xmo
{ÌH$moUr` g§»`m br{OE Am¡a CZH$m `moJ\$b _mby_ H$s{OE&

CXmhaU 10 + 15 = 25 = 52

28 + 36 = 64 = 82

55 + 66 =121 = 112

36 + 45 = 81 = 92

Xmo H«$_mJV {ÌH$moUr` g§»`mAm| H$mo Omo‹S> EH$ g§nyU© dJ© h¡& `hm± Am¡a EH$ ~mV ZOa
AmVr h¡& Ü`mZ H$s{OE 28 `h gmVdt {ÌH$moUr` g§»`m h¡& 36 `h AmR>dt {ÌH$moUr` g§»`m
h¡ CZH$m Omo‹S> 82 h¡ Cgr Vah 66 `h ½`mahdr {ÌH$moUr` g§»`m h¡ Am¡a 78 `h ~mahdt h¡

Vmo CZH$m Omo‹S> 144 = 122 h¡& Hw$N> Am¡a `w½_m| na Bg JwU H$m gË`mnZ H$s{OE&

H$WZ 8 : n d| VWm (n + 1) d| {ÌH$moUr` g§»`mAm| H$m Omo‹S> (n + 1)2 hmoVm h¡&
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Aä`mg 5.2
1. {~Zm dmñVd _| Omo‹S>o 1 + 3 + 5 + .... +51 (1 go 51 {df_ g§»`mAm| H$mo

Omo‹S>) kmV H$s{OE&

2. 144 H$mo 12 {df_ g§»`mAm| Ho$ Omo‹S> Ho$ ê$n _| ì`ŠV H$s{OE&

3. 14 d| Am¡a 15 d| {ÌH$moUr` g§»`mAm| OmZH$a CZH$m Omo‹S> kmV H$s{OE& CnamoŠV 8
d| H$WZ H$m gË`mnZ H$s{OE&

4. g§nyU© dJm] H$mo 5 go ^mJ XoZo na àmßV eof Š`m hmoVo h¢?

g§»`mAm| Ho$ dJ© kmV H$aZo Ho$ {dYmZ

H$B© ~ma, dmñV{dH$ JwUm {H$`o {~Zm h_ AmgmZr go EH$ g§»`m H$m dJ© kmV H$a
gH$Vo h¢&

h_ Bgo Eogo {bIVo h¡ 422 = (40 + 2)2

AV… (42)2 = (40 + 2) (40 + 2)= (40)2 + (40 × 2) + (2 × 40) +(2)2

= 402 + (2 × 40 × 2) + 22

`hm± h_Zo {dVaU JwU Cn`moJ {H$`m h¡& A~ AmgmZr go kmV H$aVo h¢&
402 = 1600, 2 × 40 × 2 = 160; Am¡a 22 = 4 AV… 422 = 1600 + 160 + 4 = 1764

(Amn _Z _| hr 402, 2 × 40 × 2 Am¡a 22 kmV H$a Am¡a Omo‹S> gH$Vo h¢)
gyMZm : Bg {dYmZ H$m AmYma h¡ gd©g{_H$m (a + b)2 = a2 + 2ab + b2 h¡
{Ogo Amn AmJo AÜ``Z H$a|Jo&

H$m`©H$bmn 4 : CnamoŠV {dYmZ Cn`moJ H$a 892, 682, 962 kmV H$a|&

{OZ g§»`mAm| Ho$ A§V _| 5 h¡, Eogo g§»`mAm| H$m dJ© kmV H$aZm H$m AmgmZ {dYmZ h¡&
_mZ br{OE 352 kmV H$aZm h¡& nhbo BH$mB© ñWmZ Ho$ 5 H$m dJ© kmV H$s{OE&
Cgo 25 (=52) nhbo {b{IE& BH$mB© ñWmZ N>mo‹S>H$a XÎm g§»`m _| ~Mr g§»`m 3 br{OE&
3 Am¡a CgH$s AJbr g§»`m 4 H$m JwUm br{OE 3 × 4  = 12. 12 H$mo 25 Ho$ nyd© a{IE
Vmo 1225 àmßV h¡& Om±M H$s{OE 352=1225.

EH$ Am¡a CXmhaU 105 br{OE& `hm± BH$mB© Ho$ 5 {ZH$mbZo na ~Mr g§»`m h¡ 10 Am¡a
CgH$s AJbr g§»`m 11 h¡& CZH$m JwUZ\$b h¡ 10 × 11 = 110 & Amn XoIVo h¡
1052 = 11025 h¡&

Bgo Amn H$WZ Ho$ ê$n _| {bI gH$Vo h¢&
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H$WZ 9 : `{X n =  (Xe_mYma _| ì`ŠV) Vmo 2n  _| 25,

 Ho$ JwUZ\$b H$m àË`` hmoJm&

Aä`mg 5.3
1. dJ© kmV H$s{OE&

(i) 31 (ii)72  (iii) 37  (iv) 166

2. dJ© kmV H$s{OE (i) 85 (ii)115  (iii) 165

3. 1468 H$m dJ© 1465 + 3 ê$n _| {bIH$a kmV H$s{OE&

dJ©_yb

O¡go AmnH$mo kmV h¡, `{X ABCD  dJ© H$s ŵOm H$s b§~mB© l hmo Vmo CgH$m joÌ\$b l2 hmoVm
h¡& Š`m Amn Bg à{H«$`m H$mo CëQ>m H$a gH$Vo h¢?

EH$ dJ© H$m joÌ\$b {X`o OmZo na Š`m h_ CgHo$ ^wOm H$s b§~mB© kmV H$a gH$Vo h¢?

_mZ br{OE EH$ dJ© H$m joÌ\$b 16 dJ© go_r h¡& CgHo$ ^wOm H$s b§~mB© kmV H$aZo
Ho$ {bE h_ {bIV h¢ & 2 216 4 l  Am¡a {ZU©̀  boVo h¢ 4l  go._r. `hm± EH$ g§»`m
H$m dJ© {X`m h¡ Am¡a h_| Cg g§»`m H$mo kmV H$aZm h¡& Š`m h_ {dnarV {Xem _| Om aho h¢?

{ZåZ g§nyU© dJm] na {dMma H$s{OE&

1 = 12, 4 = 22, 9 = 32 , 16 = 42, 49 = 72, 81 = 92, 196 = 142

àË`oH$ g§X^© _|, Xmo g_mZ g§»`mAm| H$mo JwUm H$aZo na XÎm g§»`m àmßV hmoVr h¡& `hm±
1 H$m dJ©_yb 1 h¡; 4 H$m dJ©_yb 2 h¡, 49 H$m dJ©_yb 7 h¡ BË`m{X &

_mZ br{OE N EH$ ñdm^m{dH$ g§» m̀ h¡ N = M2 Vmo M H$mo N H$m dJ©_yb H$hVo h¡&

BgHo$ nyd© h_ Zo XoIm h¡      22m m m m m m        , Bg Vah 2m
Ho$ Xmo dJ©_yb hmoVo h¢ : m  Am¡a m  & Bg_| H$m¡Z gm boZm Mm{hE?

CXmhaU 16 = 42 = (-4)2 AV… 4 Am¡a -4 XmoZm| 16 Ho$ dJ©_yb h¡& `h ñnîQ> Zht h¡
{H$ BZ_| H$m¡Z gm boZm Mm{hE& H$B© ~ma ^m¡{VH$Vm hr Bgo ñnîQ> H$aVr h¡& O¡go CnamoŠV CXmhaU
_|, `{X dJ© H$m joÌ\$b 16 BH$mB`m± h¡, Vmo CgHo$ ^wOm H$s b§~mB© Adí` hr 4 BH$mB© hmoZm
Mm{hE& (-4 Cn ẁŠV Zht h¡ Š`m|{H$ dh b§~mB© Zht hmo gH$Vr) {\$a ^r, J{UV _| 4 Am¡a-4 XmoZm|
16 Ho$ dJ©_yb _mZo OmVo h¡& AV… h_ {ZåZ gm_mÝ` H$WZ `mX aIVo h¢&

O~ ^r dJ©_yb eãX Cn`moJ H$aVo h¢, BgH$m AW© Ho$db KZmË_H$ dJ©_yb go

h¢& N Ho$ dJ©_yb H$mo N  Ho$ ê$n _| {bIVo h¢&
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H$m`©H$bmn 5 : H$WZm| H$mo g_ê$nVm Ho$ AZwgma [aŠV ñWmZm| H$s ny{V© H$s{OE&

12 = 1 1 = 1;

22 = 4 4 = 2;

52 = 25 25 = .....;

112 = 121 ...... = 11;

.... = 225 ...... = 15;

H$m`©H$bmn 6 : H$WZm| H$s g_ê$nVm AZwgma [aŠV ñWmZm| H$s ny{V© H$s{OE&

2 4

dJ©

3 9

dJ©

dJ©_yb dJ©_yb

4 16

6 49

H$m dJ© H$m dJ©

     BgHo$ nyd© h_Zo XoIm h¡ {H$ eyÝ`a{hV nyUmªH$ H$m dJ© h_oem KZmË_H$ nyUmªH$ hmoVm h¡&
AV… Ho$db KZmË_H$ nyUmªH$m| H$m dJ©_yb AW©nyU© h¡ AWdm g§̂ dV… 0 ({OgH$m dJ©_yb 0 h¡)&

JwUZIÊS>Z Ûmam g§nyU© dJ© H$m dJ©_yb kmV H$aZm

h_ OmZVo h¢ {H$ 3= 9  Am¡a 4 = 16  {\$a ^r 9 = 3 × 3 Am¡a 16 = 2 × 2

× 2 × 2 = 4 × 4. Bg Vah XÎm g§nyU© dJ© H$mo CgHo$ A^mÁ` JwUZIÊS>m| _| {d^m{OV H$a,
BZ JwUIÊS>m| H$mo Eogo g§̀ moJ H$aZm Vm{H$ do Xmo g_mZ nyUmªH$m| H$m JwUZ\$b ~Z|& Bggo h_
g§nyU© dJ© H$m dJ©_yb kmV H$a gH$Vo h¢&

CXmhaU 1 . 5929 H$m dJ©_yb kmV H$s{OE

hb : Bgo h_ AZoH$ MaUm| _| H$aVo h¢&
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MaU 1 : 5929 H$mo A^mÁ` g§»`mAm| Ho$ JwUZ\$b Ho$ ê$n _| ì`ŠV H$aVo h¢

Bg Vah 5929 = 7 × 7 × 11 × 11

MaU 2 : 5929 Ho$ JwUZIÊS>m| H$mo `mo½` ar{V go ì`dpñWV H$s{OE

  5929 = (7 ×  11) × (7 ×  11) = 77 × 77

MaU 3 : Š`m|{H$ 5929 = 77 × 77, `h Xmo g_mZ nyUmªH$ H$m JwUbãY h¡&

AV… 5929  = 77

CXmhaU 2 : 6724 H$m dJ©_yb kmV H$s{OE&

hb : h_ XoIVo h¢ {H$ 6724 g_ g§»`m h¡
Vmo 2 CgH$m A^mÁ` JwUZIÊS> h¡&
Bg Vah 6724 = 2 × 3362 nwZ… 3362 g_g§»`m h¡ Vmo 3362 = 2 × 1681

AV… 6724 = 2 × 2 × 1681
A^r 1681 Ho$ JwUZIÊS> kmV H$aZo H$m H$moB© gab {dYmZ Zht h¡& 3 go ewé H$aVo

hþE AmamohU H«$_ go Om§M H$aVo OmZm h¡ {H$ 1681 Ho$ A^mÁ` JwUZIÊS> H$m¡Z go h¡& h_|
kmV hmoVm h¡ 1681 `h 3,5,7,11,13,17,19, 23, 29, 31, 37 go ^mÁ` Zht h¡& bo{H$Z
`h 41 go ^mÁ` h¡& Am¡a 1681 = 41 41 AV… h_| kmV hmoVm h¡
6724 = 2 × 2 × 41 × 41 = (2 × 41) × (2 × 41) = 82 × 82

         {ZîH$f© 6724  = 82

XÎm g§»`m Ho$ A^mÁ` JwUZIÊS> kmV H$aZo H$m H$moB© gab {dYmZ Zht h¡& ~‹S>r
g§»`mAm| Ho$ A^mÁ` JwUZIÊS> H$åß`yQ>a na AëJmo[aV_ Ûmam kmV H$aVo h¡& {\$a
^r AëJmo[aV_ go ^r ~hþV g_` Mbm OmVm h¡& ~¢H$m| _| VWm AÝ` Am{W©H$
g§ñWmAm| _| Cn`wŠV AmYw{ZH$ gwajm àUmbr H$m H$maU `hr h¡ {H$ ~‹S>r g§»`mAm|
Ho$ A^mÁ` JwUZIÊS> kmV H$aZm H$m H$moB© AmgmZ {dYmZ Zht h¢&

Hw$N> g§»`m`| g§nyU© dJ© Š`m| Zht h¡?

EH$ g§nyU© dJ© H$m dJ©_yb, A^mÁ` JwUZIÊS> Ûmam kmV H$aVo g_`, kmV hmoVm h¡ {H$
àË`oH$ A^mÁ` JwUUIÊS> g_ g§»`m ~ma XmohamVm h¡& CXmhaU 1296 H$m JwUZIÊS>Z H$aZo

7    5959

7    847

11  121

      11
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na 1296 = 2 × 2 × 2 × 2 × 3 × 3 × 3 × 3 BgHo$ Xmo {d{eîQ> A^mÁ` JwUZIÊS>
h¡ 2 Am¡a 3 & 2 Mma ~ma XmohamVm h¡ Am¡a 3 Mma ~ma XmohamVm h¡& Bggo h_ {bIVo h¢ 1296
= (2 × 2 × 3 × 3) (2 × 2 × 3 × 3) = 36 × 36 Xmo g_mZ nyUmªH$m| H$m JwUbãY

h¡& AV… 1296  = 36. Bg {dYmZ H$s g\$bVm V^r hmoJr O~ h_ JwUZIÊS>m| H$mo ghr

ê$n go `w½_ ~Zm H$a Xmo nyUmªH$m| Ho$ JwUbãY Ho$ ê$n _| ì`ŠV H$a gH$Vo h¡& `h g§̂ d Bg{bE
h¡ Š`m|{H$ àË`oH$ A^mÁ` JwUZIÊS> g_ g§»`m _| XmohamVm h¡&

H$m`©H$bmn 7 : 1000 Am¡a 1500 Ho$ ~rM g^r g§nyU© dJ© {b{IE& àË`oH$ H$mo A^mÁ`
JwUZIÊS>m| Ho$ JwUZ\$b Ho$ ê$n _| ì`ŠV H$s{OE& Om§M H$s{OE àË`oH$ JwUZIÊS> g_ g§»`m
_| XmohamVm h¡&

A~ AmnH$mo _mby_ hmoVm h¡ Š`m| EH$ g§»`m g§nyU© dJ© Zht hmoVr& CgHo$ A^mÁ`
JwUZIÊS>Z _| Hw$N> A^mÁ`> g_ g§»`m _| XmohamVo Zht hm|Jo& Vmo JwUZIÊS>m| Ho$ `w½_ ~ZmH$a
Xmo g_mZ nyUmªH$m| Ho$ JwUbãY _| ì`ŠV Zht H$a gH$Vo& {\$a ^r Cgo `mo½` JwUZIÊS> go JwUm
H$aZo AWdm {H$gr JwUZIÊS> go ^mJ bJmZo go Cgo g§nyU© dJ© ~Zm gH$Vo h¢&

_mZm br{OE EH$ g§»`m g§nyU© dJ© Zht h¡& CXmhaU Ho$ {bE 48 br{OE& h_ XoIVo
h¢ {H$ 48 = 2 × 2 × 2 × 2 × 3 `hm± 2 Mma ~ma Xmoham`m J`m h¢ O~{H$ 3 EH$ ~ma
Xmoham`m J`m h¢ & AV… h_ A^mÁ` JwUZIÊS>m| Ho$ `w½_ Zht ~Zm gH$Vo&

`{X 48 H$mo 3 go JwUm H$a| Vmo h_| àmßV hmoVm h¡ &

48 × 3 = 2 × 2 × 2 × 2 × 3 × 3 = (2 × 2 × 3) (2 × 2 × 3) = 12 × 12

{Oggo g§nyU© dJ© àmßV hmoVm h¡& h_ 48 H$mo 3 × 2 × 2 go ^r JwUm H$a gH$Vo h¡&

48 × 12 = (2 × 2 × 3 × 2) × (2 × 2 × 3 × 2) = 24 × 24

{Oggo g§nyU© dJ© àmßV hmoVm h¡& dmñVd _| 48 H$mo 23k  Ohm± k  H$moB© KZmË_H$ nyUmªH$

h¡ Am¡a nyd© H$s Vah àmßV H$a gH$Vo h¢& 48  ×  23k  = (12 k ) × (12 k ) Omo EH$
g§nyU© dJ© h¡& {\$a ^r 3 `h bKwÎm_ g§»`m h¡ {Ogo 48 go JwUm H$aZo na g§nyU© dJ© àmßV
hmoVm h¡&

CXmhaU 3 : bKwV_ KZmË_H$ nyUmªH$ kmV H$s{OE {Ogo 9408 go JwUm H$aZo JwUZbãY g§nyU©
dJ© ~ZVm h¡&

hb : 9408 H$mo 2 go ^mJ bJmVo M{bE O~ VH$ Amn H$mo EH$ {df_ g§»`m àmßV hmo&

9408 = 2 × 2 × 2 × 2 × 2 × 147 A~ 147 = 3 × 49 = 3 × 7 × 7
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 AV … 9408 = 2 × 2 × 2 × 2 × 2 × 3 × 7 × 7

`hm± 2 Am¡a 7 g_ g§»`m _| XmohamVo h¢ O~{H$ 3 EH$ hr ~ma AmVm h¡&

AV… 9408 H$mo 3 go JwUm H$aZo na EH$ g§nyU© dJ© àmßV hmoVm h¡& (9408 × 3 = (168)2)

AmBE 48 Ho$ CXmhaU na nwZ… na {dMma H$a|& 48 = 2 × 2 × 2 × 3

Bgo 3 go JwUm H$aZo Ho$ ñWmZ na h_ 3 go ^mJ ^r bJm gH$Vo h¢&

48 2 2 2 2 3 4 4
3 3

   
  

{\$a ^r EH$ g§nyU© dJ© àmßV hmoVm h¡&

`hm± Amn 3 × 2 × 2 go ^r ^mJ bJm gH$Vo h¢&

48 2 2 2 2 3 2 2
3 2 2 3 2 2

   
  

   
 g§nyU© dJ© h¡&

AV… 3 `h bKwÎm_ g§»`m h¡ {Oggo 48 H$mo ^mJ XoZo na g§nyU© dJ© àmßV hmoVm h¡&

CXmhaU 4 : 336 H$mo H$m¡Z gr bKwÎm_ KZmË_H$ nyUmªH$ go ^mJ XoZo na EH$ g§nyU© dJ©
àmßV hmoVm h¡&

hb : h_ {ZarjU H$aVo h¢ {H$, 336 = 2 × 2 × 2 × 2 × 3 × 7 `hm± 3 Am¡a
7 XmoZm| EH$ ~ma XmohamVo h¢& AV… CÝh| hQ>mZo go h_ g§nyU© dJ© àmßV hmoVm h¡ Vmo h_ 336
H$mo 3 × 7 = 21 go ^mJ bJmVo h¢&

2336 16 4
21

 

Ano{jV bKwÎm_ g§»`m 21 h¡&

Aä`mg 5.4
1. JwUZIÊS>Z {dYmZ go {ZåZm| Ho$ dJ©_yb kmV H$s{OE&

(i) 196 (ii)256  (iii) 10404  (iv) 1156 (v) 13225

2. gab H$s{OE

(i) 100 36 (ii) 1360 9

(iii) 2704 144 289  (iv) 225 25

(v) 1764 1444 (vi) 169 361
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3. EH$ dJm©H$ma Am§JZ H$m joÌ\$b 1764 _r2 h¡& Bg_| go 784 _r2 H$m dJm©H$ma
^mJ Cn`moJ Ho$ {bE aIm h¡& Ad{eîQ> ^mJ go 5 g_mZ dJm©H$ma ^mJ ~Zm`o J`o
h¡& ~VmB©E BZ ^mJm| _| go àË`oH$ H$m n[a_mn Š`m hmoJm?

4. {ZåZ g§»`mAm| H$mo H$m¡Z go bKwÎm_ nyUmªH$ go JwUm H$aZo go g§nyU© dJ© àmßV hmoVm h¡&

(i) 847 (ii) 450

(iii) 1445 (iv) 1352

5. {ZåZ g§»`mAm| H$m _hÎm_ g§nyU© dJ© JwUZIÊS> kmV H$s{OE&

(i) 48 (ii) 11280

(iii) 729 (iv) 1352

XÎm g§»`m Ho$ gpÝZH$Q> Ho$ g§nyU© dJ©

AmBE h_ EH$ AnyU© dJ© 72 go àma§̂  H$aVo h¢& Ü`mZ Xr{OE, 72 = 2 × 2 × 2
× 3 × 3 Ohm± 2 {df_ g§»`m _| XmohamVm h¡& 72 H$mo 2 go JwUm H$a gH$Vo h¡&

72 × 2 = 144 = 122 AWdm 72 H$mo 2 go ^mJ bJm gH$Vo h¢ 
72
2  = 36 = 62 bo{H$Z

62 Am¡a 122 Ho$ ~rM AZoH$ g§nyU© dJ© h¡ O¡go 72 = 49, 82 = 64, 92 = 81, 102=100
Am¡a 112 = 121 BZ _| go 72 g_rn H$m g§nyU© dJ© H$m¡Z gm h¡? Amn OmZVo h¡
82 = 64 < 72 < 81 = 92 Am¡a 72 - 64 = 8 < 9 = 81 - 72. AV… 81 H$s
VwbZm _| 72 go A{YH$ g_rn h¡&

dmñVd _| XÎm g§nyU© dJ© Ho$ gpÝZH$Q> {ZpíMV EH$ g§nyU© dJ© hmoVm h¡& _mZ br{OE
N EH$ AnyU© dJ© h¡& Amn Bgo Xmo H«$_mJV dJm] Ho$ ~rM aI gH$Vo h¢& EH$ {d{eîQ> g§»`m
N hmoVr h¡ Vm{H$ n2 < N < (n + 1)2 (Š`m|?) Š`m|{H$ n Am¡a (n + 1) H«$_mJV g§»`m hmoZo
go EH$ g§»`m hmoVr Am¡a Xÿgar {df_& AV… N,  n2 Am¡a (n + 1)2 Ho$ ~am~a ~rM _| Zht
hmoVm& `{X N – n2 = (n + 1)2 – N Vmo 2N = n2 + (n + 1)2 = n2 + n2 + 2n + 1 = 2n2

+ 2n + 1 Omo Ag§̂ d h¡ Š`m|{H$ 2N g_ g§»`m h¡ Am¡a 2n2 + 2n + 1 EH$ {df_ g§»`m h¡&

AV… n2 EH$ g§nyU© dJ© N Ho$ gpÝZH$Q> h¡ AWdm (n + 1)2 g_rn g§nyU© dJ© h¡& `{X n2,

N Ho$ g_rn H$m g§nyU© dJ© h¡ Vmo h_ H$hVo h¡ n H$ar~Z N  h¡ `{X (n + 1)2, N Ho$ A{YH$

g_rn dJ© h¡ Vmo H$h gH$Vo h¢ n + 1, N  Ho$ H$ar~Z h¡& AV… `Ú{n N EH$ g§nyU© dJ©

Z hmoZo na (Vm{H$ N  EH$ nyUmªH$ Z hmo) h_ N  Ho$ g_rn nyUmªH$ kmV H$a gH$Vo h¢

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



99

Am¡a Eogm nyUmªH$ Omo N  Ho$ ~am~a hmo&

CXmhaU 5 : EH$ dJ© H$m joÌ 90 dJ© go. _r. h¡ CgHo$ ^wOm H$s b§~mB© kmV H$s{OE {OgH$m
_yë` EH$ nyUmªH$ Ho$ H$ar~ hmo&

hb : Š`m|{H$ 2A  l

 2 90l

bo{H$Z 81 < 90 < 100. AV… 90 Ho$ H$ar~ 100 H$s VwbZm _| 81 A{YH$ H$ar~ h¡&

AV… 90  Ho$ AË`ÝV g_rn nyUmªH$ 81 9

CXmhaU 6 : EH$ O_rZ H$m joÌ\$b 112 _rQ>a h¡& BgHo$ n[a_mn Ho$ AË`ÝV H$ar~ nyUmªH$
H$m¡Z gm h¡?

hb : `{X dJ© H$s ^wOm H$s b§~mB© ' 'l  hmo Vmo CgH$m n[a_mn 4l  h¡& h_ OmZVo h¡

2 112l

AV…  2 24 16 16 112 1792   l l

bo{H$Z 422 = 1764 < 1792 < 1849 = 432

AV… 1849 H$s VwbZm _| 1764 A{YH$ g_rn h¡& AV… 1792  Ho$ H$ar~ H$m nyUmªH$ 42

h¡& AV… n[a_mn H$m AË`ÝV gpÝZH$Q> _yë` 42 g| _r. h¡&

gmdYmZ !

`{X 112  Ho$ AË`ÝV g_rn H$m nyUmªH$ boVo hmo Vmo dh 11 h¡ Am¡a hmo gH$Vm h¡ Amn

n[a_mn h¢ 44 ( = 4 × 11) go._r. bo gH$Vo hmo& 112  Ho$ ñWmZ na 11 boZo go
AmnZo JbVr H$s h¡ Am¡a Cgo 4 go JwUm H$aZo go, JbVr 4 JwZm ~‹T> OmVr h¡& AV… h_Zo
112 H$mo 16 go JwUm H$a ~mX _| dJ©_yb {b`m h¡ Omo H$ar~Z nyUmªH$ h¡& Bg_| A{O~

Hw$N> ^r Zht h¡& 
1r
4

  Ho$ H$ar~ H$m nyUmªH$ 0 h¡& bo{H$Z 
33r
4

  Ho$ H$ar~ H$m nyUmªH$

1 h¡ naÝVw 3 × 0 = 0 Zht&

A~ h_ nyUmªH$ H$s H${_`m§ XoI gH$Vo h¢& `{X Amn 90  kmV H$aZm MmhVo hmo Vmo

Vwåh| 9 boZm Mm{hE `{X 94  kmV H$aZm  Vmo 10 boZm h¡& bo{H$Z XmoZm| _| go EH$ ^r

AnyU© dJ© H$mo dJ©_yb H$m _yë` Xo gH$Vm h¡& `h H$_r Bg{bE h¡ Š`m|{H$ n Am¡a (n + 1)
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Ho$ ~rM H$moB© nyUmªH$ Zht h¡& `h JwU n[a_ò  g§»`m Ho$ g_wÀM` _| bwßV hmoVm h¡& Bggo
h_ EH$ AnyU© dJ© H$m dJ©_yb Ho$ H$ar~ Ho$ _yë` OmZ gH$Vo h¡& Bg Ho$ ~mao _| Am¡a CÀM

H$jmAm| _| AÜ``Z H$a|Jo&

Aä`mg 5.5
1. {ZåZ{b{IV g§»`mAm| Ho$ dJ©_yb Ho$ AË`ÝV g_rn nyUmªH$ kmV H$s{OE&

(i) 232 (ii)600  (iii) 728  (iv) 824 (v) 1729

2. EH$ O_rZ H$m Qw>H$S>m dJm©H$ma h¡ Am¡a CgH$m joÌ\$b 1000 _r2& Vma Cn`moJ H$a
AmdaU bJmZm h¡& Vma nyUmªH$ b§~mB© _| CnbãY h¡& nVm bJmB©E Bg H$m`© Ho$
{bE {H$VZo Ý`yZV_ b§~mB© H$m Vma Adí` h¡?

3. EH$ {dÚmWu H$mo 961  kmV H$aZo H$hm J`m& CgZo JbVr go 691  AË`§V g_rn

nyUmªH$ kmV {H$`m& Cggo kmV g§»`m go CgH$m ghr CÎma {H$VZm N>moQ>m h¡?

g§nyU© KZ

{ZåZ Vm{bH$m n{‹T>`o

1 =  1 × 1 × 1
8 = 2 × 2 × 2

27 = 3 × 3 × 3
125 = 5 × 5 × 5

Amn XoIVo h¡ {H$ àË`oH$ g§»`m VrZ g_mZ nyUmªH$m| H$m JwUbãY h¡&

`{X N VrZ g_mZ nyUmªH$m| H$m JwUZ\$b h¡ Vmo nyUmªH$ N H$mo g§nyU© KZ H$hVo h¡&
`{X N = m × m × m hmo Vmo N, m H$m KZ h¡ Am¡a Cgo N = m3 {bIVo (m H$m
KZ AWdm m Š`y~ n{T>E)

 Hw$N> Am¡a CXmhaUm| na {dMma H$s{OE

(-4) × (-4) × (-4) = -64  = (-4)3

(-5) × (-5) × (-5) = -125 = (-5)3

(-8) × (-8) × (-8) = -512 = (-8)3

Š`m Amn XoIVo h¢ {H$ F$UmË_H$ g§»`mE| ^r g§nyU© KZ h¡? BgH$s VwbZm g§nyU© dJm] go H$s{OE&
EH$ eyÝ`a{hV g§nyU© dJ© Adí` hr KZmË_H$ nyUmªH$ h¡& {\$a ^r g§nyU© KZ F$UmË_H$ ^r hmo
gH$Vm h¡&
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CXmhaU 7 : "6' H$m KZ kmV H$s{OE&

hb : 63 = 6 × 6 × 6 = 36 × 6 = 216.

CXmhaU 8 : 20 H$m KZ Š`m h¡?

hb : {\$a go (20)3 = 20 × 20 × 20 = 400 × 20 = 8000

EH$ R>mog KZ Ho$ ~mao _| AmnZo AÜ``Z {H$`m h¡& Bg R>mog H$s b§~mB©, Mm¡‹S>mB© Am¡a D±$MmB©

g_mZ hmoVr h¡& `{X KZ H$s b§~mB© " l ' Vmo CgH$m Am`VZ 3V  l  KZ BH$mB©̀ m± &

CXmhaU 9 : EH$ KZ H$s ^wOm b§~mB© 10 go. _r h¡& CgH$m Am`VZ Š`m h¡?

hb : V= 10 × 10 × 10 = 1000  KZ go. _r.

CXmhaU 10 : 1 go ~‹S>m nyUmªH$ kmV H$s{OE Omo gånyU© dJ© Am¡a g§nyU© KZ h¡&

hb : {H$gr g§»`m "n' go àma§̂  H$s{OE Am¡a Cgo ñd`§ go 6 ~ma JwUm H$s{OE Vm{H$ AmnH$mo
N g§»`m àmßV hmo&

AmnH$mo kmV hmoJm {H$

N = n × n × n × n × n × n

= (n × n) × (n × n) × (n × n)

= (n2) ×  (n2) ×  (n2)
= (n3)2

Bg Vah N, n2 H$m KZ h¡&
BgHo$ {dnarV Amn XoI|Jo {H$
N = n × n × n × n × n × n  = (n × n × n) × (n × n × n)

=  (n3) ×  (n3)  = (n3)2

AV… N, n2 H$m dJ© ^r h¡&
Bg Vah N EH$ dJ© ^r Am¡a EH$ KZ ^r h¡&
n = 2 boZo go h_| bKwV_ g§»`m àmßV hmoVr h¡&

N = 2 × 2 × 2 × 2 × 2 × 2 = 64
Amn gË`mnZ H$a gH$Vo h¢ 64 = 43 Am¡a 64 = 82

CXmhaU 11 : Xem©BE {H$ 6 EH$ g§nyU© KZ Zht h¡&
hb : h_ XoIVo h¢ {H$ 1 < 6 < 8 Vm{H$ 13 < 6 < 23 Š`m|{H$ 1 Am¡a 2 Ho$ _Ü` H$moB©
nyUmªH$ Zht h¡, 6 H$mo VrZ nyUmªH$m| Ho$ JwUbãY Ho$ ê$n _| ì`ŠV Zht H$a gH$Vo&
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Aä`mg 5.6
1. {ZåZ Z_yZo H$mo XoIH$a, [aŠV ñWmZm| H$s ny{V© H$s{OE &

3 3 3

2 3 4 5 8
2 8 3 .... .... 64 .... .... 6 ..... ..... ..... ...... 729

  
      

2. àW_ nm±M {df_ ñdm^m{dH$ g§»`mAm| Ho$ KZ Am¡a àW_ nm±M g_ g§»`mAm| Ho$ KZ
kmV H$s{OE& {df_ KZ Am¡a g_ KZ Ho$ ~mao _| Š`m H$hZm h¡&

3. 1 Am¡a 100 Ho$ _Ü` {H$VZo g§nyU© KZ kmV H$a gH$Vo h¢? Am¡a - 100 Am¡a
100 {H$VZo KZ kmV H$a gH$Vo h¢&

4. 1 Am¡a 500 Ho$ ~rM {H$VZo g§nyU© KZ kmV H$a gH$Vo h¡& BZ KZ g§»`mAm| _|
g§nyU© dJ© {H$VZo h¢?

5. 10, 30, 100, 1000 Ho$ KZ kmV H$s{OE& g§»`mAm| Ho$ A§V _| AmZodmbo eyÝ`
Ho$ ~mao _| Amn Š`m H$h|Jo?

6. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 Ho$ KZ H$s BH$mB© ñWmZ Ho$ A§H$ H$m¡Z-H$m¡Z
go h¡? Š`m dJm] H$s Vah BH$mB© ñWmZ Ho$ A§H$ XoIH$a h_ XÎm g§»`m KZ h¡ `m
Zht {ZYm©[aV H$a gH$Vo h¡?

lr{Zdmg am_mZwOZ (1887-1920) {Z…g§Xoh g~go _hmZ
^maVr` J{UVk h¡& do ñdkmZr Wo Am¡a CZHo$ nmg M_ËH$mar
J{UVr` Z¡nwÊ`Vm Wr&

^maV _| ñHy$b H$s narjmAm| _| CÎmrU© Zht hmo gHo$ Am¡a _Ðmg
Ho$ nmoQ>© Q>́ñQ> H$s _w{Z_ H$s Zm¡H$ar _| V¥ßV hmoZm n‹S>m& {\$a ^r do
AnZo J{UV g¥OZ H$aVo aho& Am¡a AkmV M_ËH$mar n[aUm_ àmßV
{H$`m& BZ n[aUm_m| H$mo CÝhm|Zo Or.EM. hmS>u Ho$ nmg ^oO {X`m,

{OÝhm|Zo am_mZwOZ H$s {ZOr J{UVr` `mo½`Vm nhMmZr & Am¡a CÝh| H$m_{~«O (Cambridge)
OmZo Ho$ {bE ì`dñWm H$s & à{ejU H$s H$_r Ho$ H$maU do  Am¡nMm[aH$ à_mU Am¡a
dmñV{dH$ gË` Ho$ ~rM A§Va Zht H$a nm`|& CZH$s VH©$a{hV g_P Am¡a J{UVr` `mo½`Vm
Ho$ H$maU do AË`ÝV _m¡{bH$ Ed§ Agm_mÝ` n[aUm_ àmßV H$a gHo$& CÝh| g§»`mAm| H$m ~hþV
AÀN>m kmZ Wm Am¡a g§»`m àUmbr _| {ZnwU Wo& Oo {bQ>bdwS> (Or.EM. hmS>u Ho$ ghH$_u)
Zo CX²Jma {H$`m {H$ ha EH$ g§»`m am_mZwOZ H$m {_Ì h¡& g§»`m H$m CZH$m kmZ {ZåZ CXmhaU
Ûmam ñnîQ> H$a gH$Vo h¢&
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EH$ ~ma am_mZwOZ B§½b¡ÊS> _| ~r_ma n‹S>o Am¡a do AñnVmb _| Xm{Ib Wo hmS>u CÝh| {_bZo
J`o& O~ hmS>u Zo H$hm {H$ CZHo$ Q>¡Šgr H$m Z§~a 1729 h¡, Omo {H$ AË`ÝV {Zag g§»`m
& am_mZwOZ Zo VwaÝV à{V{H«$`m Xr Am¡a H$hm {H$ dh AË`ÝV _hËdnyU© g§»`m h¡& dh g~go
N>moQ>r g§»`m Wo {Ogo Xmo g§»`mAm| Ho$ KZ Ho$ `moJ\$b Ho$ ê$n _| ì`ŠV H$a gH$Vo h¢&

1729 = 13 + 123 = 93 + 103 (hmS>u-am_mZwOZ g§»`m)

Xþ̂ m©½`de B§½b¡ÊS> _| CZH$s V~r`V {~J‹S>Zo bJr& em`X, _m¡g_ Am¡a Amhma CZHo$ eara Ho$
{bE `mo½` Zht aho Am¡a {dXoer g§ñH¥${V _| {~ëHw$b AHo$bo _hgyg H$aZo Ho$ H$maU Am¡a 1919

CÝh| ñdmñÏ` gwYmaZo Ka ^oOm J`m naÝVw Xÿgao hr df© 32 df© H$s Am`w _| do Mb ~go&

H$m`©H$bmn 7: (hmS>u-am_mZwOZ g§»`m na Am¡a OmZH$mar) 4104 Am¡a 13832 H$mo {^ÝZ
{dYmZ _| Xmo g§nyU© KZ Ho$ `moJ\$b Ho$ ê$n _| ì`ŠV H$s{OE& Eogo Am¡a Hw$N> g§»`mAm| H$mo
kmV H$s{OE {OÝh| Xmo {^ÝZ {dYmZm| _| Xmo-Xmo dJm] Ho$ `moJ\$b Ho$ ê$n _| ì`ŠV H$a gH$Vo

h¡& Bg {df` A{YH$ OmZH$mar àmßV H$s{OE&

KZ_yb

Amn XÎm b§~mB© H$s ^wOm Ho$ KZ H$m Am`VZ kmV H$aZm OmZVo h¢& Š`m Amn BgH$s {dnarV
à{H«$`m OmZVo hmo? XÎm KZ H$m Am`VZ XoZo na Š`m Amn ^wOm H$s b§~mB© OmZ gH$Vo h¡?

_mZ br{OE EH$ KZ H$m Am`VZ 125 KZ go._r h¡& `{X ^wOm H$s b§~mB© l  hmo Vmo 3 125l

Am¡a {ZU©̀  bmo 5l  go._r. hmoJr& h_ 5 H$mo 125 H$m KZ_yb H$hVo h¡& Am¡a {bIVo
35 125

`{X N  Am¡a m Xmo g§»`mE| h¡ Vm{H$ N = m3 Vmo h_ m H$mo N  H$m KZ_yb
H$hVo h¢ Am¡a Cgo m  =   gy{MV H$aVo h¢&

Ü`mZ Xr{OE : dJ©_yb Am¡a KZ_yb H$m AW© AnyUmªH$ go ^r Ow‹S>m h¡ (dJ©_yb Ho$ {bE dh
F$UmË_H$ a{hV hmoZm Mm{hE) Bg g_` h_ AnZr n[a^mfm nyUmªH$m| H$mo gr{_V aIVo h¢&

KZ_yb Am¡a dJ©_yb H$s n[a^mfmAm| _| VwbZm H$s{OE&  EH$ g§nyU© dJ© {X`o OmZo na CgHo$
Xmo dJ©_yb kmV H$a gH$Vo h¡: EH$ KZmË_H$ Am¡a EH$ F$UmË_H$ Š`m|{H$ eyÝ`a{hV nyUmªH$ H$m

dJ©_yb h_oem KZmË_H$ hmoVm h¡ Am¡a {H$gr n nyUmªH$ Ho$ {bE  2 2n n   KZ Ho$ g§X^©

_| Eogm Zht hmoVm&
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`{X n KZmË_H$ h¡ Vmo 3n  KZmË_H$ hmoVm h¡ Am¡a n F$UmË_H$ hmo Vmo 3n  ^r F$UmË_H$
AV… EH$ g§nyU© KZ H$m KZ_yb KZmË_H$ AWdm  F$UmË_H$ hmo gH$Vm h¡&

AV… EH$ g§nyU© KZ Ho$ KZ_yb Ho$ ~mao _| ñnîQ> ê$n go H$h Zht gH$Vo h¢& dJ©_ybm| H$s Vah
h_| H$moB© g§Ho$V H$s Amdí`H$Vm Zht hmoVr&

dJ©_ybm| H$s Vah, h_ EH$ g§nyU© KZ H$m KZ_yb A^mÁ` JwUZIÊS>Z Ûmam kmV H$a
gH$Vo h¢&

CXmhaU 12 : JwUZIÊS>Z {dYmZ go 216 H$m KZ_yb kmV H$s{OE&

hb : Ü`mZ Xr{OE

   216 = 2 × (108) = 2 × 2 × (54) = 2 × 2 × 2 × 27

= 2 × 2 × 2 × 3 × 3 × 3

= (2 × 3) × (2 × 3) × (2 × 3) = 6 × 6 × 6

3 216 6 

CXmhaU 13 : -17576 H$m KZ_yb JwUZIÊS>Z {dYmZ go kmV H$s{OE&

hb : AmB©E nhbo h_ 17576 H$m KZ_yb kmV H$aVo h¢&

{nN>bo CXmhaU O¡go, 17576 = 2 (8788) = 2 × 2 × (4394)

= 2 × 2 × 2 × (2197)

= 2 × 2 × 2 × 13 × (169)

= 2 × 2 × 2 × 13 × 13 × 13

= (2 × 13) × (2 × 13) × (2 × 13)
= 26 × 26 × 26

Bg go ñnîQ> hmoVm h¡ {H$ -17576 = (-26) × (-26) × (-26)

3 17576 26   

CXmhaU 14  : H$m¡Z go bKwV_ nyUmªH$ go JwUm H$aZo na 243 g§nyU© KZ ~ZVm h¡?

hb : AmB©E 243 Ho$ JwUZIÊS> kmV H$a| h_ nÎmm MbVm h¡ {H$

243 = 3 × 81 = 3 × 3 × 3 × 3 × 3 `{X h_ 243 H$mo 3 go JwUm H$aZo na

243 × 3 = 3 × 3 × 3 × 3 × 3 × 3 = 9 × 9 × 9
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h_| EH$ g§nyU© KZ àmßV hmoVm h¡& AV… h_| 3 go JwUm H$aZm h¡&

EH$ g§nyU© KZ Ho$ A^mÁ` JwUZIÊS> 3 Ho$ JwUO _| XmohamVo h¡ & (O¡go {H$ dJ© _| 2 Ho$
JwUO _|) AV… EH$ g§nyU© KZ ~ZZo Adí` JwUZIÊS> kmV H$aZo h_| XoIZm hmoVm {H$VZo
JwUZIÊS>m| H$s H$_r h¡&

H$B© ~ma KZ_yb kmV H$aZo _| ~hþV g_` bJVm h¡& h_| H$moB© AmgmZ {dYmZ Ty>±T>Zm hmoJm&
h_| KZ Ho$ BH$mB© ñWmZ H$s g§»`m XoIH$a KZ_yb {ZpíMV H$aZm hmoJm&

KZ Ho$ BH$mB© ñWmZ 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 XoIH$a {d{eîQ> ê$n KZ_yb kmV H$a
gH$Vo h¡& {ZåZ Vm{bH$m Ü`mZ Xr{OE&

n  Ho$ BH$mB© ñWmZ 1 2 3 4 5 6 7 8 9 0

3n  Ho$ BH$mB© ñWmZ 1 8 7 4 5 6 3 2 9 0

h_ àW_ Zm¡ g§»`mAm| Ho$ KZ H$s Vm{bH$m ~Zm gH$Vo h¡&

n 1 2 3 4 5 6 7 8 9

3n 1 8 27 64 125 216 343 512 729

AmB©E h_ XoIo H¡$go ghm`H$ h¡&
CXmhaU 15 : 103823 H$m KZ_yb kmV H$s{OE&

hb : `hm± 103823 Ho$ BH$mB© ñWmZ na 3  h¡& `{X 
3n  = 103823 hmo Vmo n  Ho$ BH$mB©

ñWmZ _| 7 hmoZm Mm{hE& AmB©E 103823 H$mo 103 Am¡a 283 _| {d^m{OV H$aVo h¡& h_| kmV
h¡ {H$

43 = 64 < 103 < 125 = 53

AV… 403 = 64000 < 103283 < 125000 = 503 Bg{bE n `h 40 Am¡a 50 Ho$ ~rM
H$s g§»`m hmoZr Mm{hE Š`m|{H$ n  BH$mB© ñWmZ na 7 h¡ Vmo n  H$m _yë` 47 hr hmoZm Mm{hE&

Amn Om±M H$a gH$Vo h¡ 473 = 103283

gyMZgyMZm : Ho$db g§nyU© KZ aho§ Vmo _mÌ `h {dYmZ Cn`moJr h¢    Ho$db
g§nyU©{\$a ^r, `h AnyU© KZ H$m KZ_yb A§XmOm H$aZo _| ghm`H$ h¡& h_ XÎm g§»`m H$mo
Xmo g§nyU© KZ _| ~rM aIH$a AË`ÝV g_rn KZ_yb kmV H$a gH$Vo h¢&
CXmhaU 16 : 12345 Ho$ KZ_yb Ho$ AË`ÝV g_rn nyUmªH$ kmV H$s{OE&

hb : h_ OmZVo h¢ {H$, 203 = 8000 < 12345 < 27000 = 303

AV… 3 12345  , 20 Am¡a 30 Ho$ ~rM hmoZm Mm{hE& h_ Zht OmZVo {H$ 12345 EH$ g§nyU©
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KZ h¡ `m Zht& {\$a ^r A{YH$ go A{YH$ g_rn Ho$ _yë` OmZ gH$Vo h¡&

233 = 12167 Am¡a 243 = 13824

AV… 3 12345 , 23 Am¡a 24 Ho$ ~rM hmoZm Mm{hE& Am¡a go Am¡a 13824 H$s Anojm

12167, 12345 Ho$ A{YH$ g_rn h¡& AV… 3 12345  Ho$ KZ_yb Ho$ AË`ÝV g_rn nyUmªH$

23 h¡&

Aä`mg 5.7

1. A^mÁ` JwUZIÊS>Z Ûmam KZ_yb kmV H$s{OE

(i) 1728   (ii) 3375  (iii) 10648   (iv) 46656     (v) 15625

2. {ZåZm| Ho$ KZ_yb BH$mB© ñWmZ Ho$ A§H$ XoIH$a VWm A§XmOZ {dYmZ go kmV H$s{OE&

(i) 91125    (ii) 166375     (iii) 704969

3. {ZåZ{b{IV àË`oH$ Ho$ KZ_yb Ho$ g_rn nyUmªH$ kmV H$s{OE&

(i) 331776   (ii) 46656      (iii) 373248

eãXmdbr

g§nyU© dJ© : EH$ nyUmªH$ Omo Xmo g_mZ nyUmªH$m| H$m JwUZ\$b h¡&

{ÌH$moUr` g§»`mE| : n  ñdm^m{dH$ g§»`mAm| Ho$ `moJ\$b H$mo n  dr {ÌH$moUr` g§»`m

H$hVo h¡&

dJ©_yb : EH$ g§»`m " a ', `h " b ' H$m dJ©_yb H$hbmVm h¡ `{X 2b a
g§nyU© KZ : VrZ g_mZ nyUmªH$m| H$m JwUZ\$b KZ H$hbmVm h¡&

KZ_yb : EH$ "c ' {OgH$m KZ "d ' hmo Vmo Cgo "d ' H$mo c  KZ_yb H$hVo h¡&

A^mÁ` JwUZI§S> : EH$ A^mÁ` g§»`m Omo nyUmªH$ " a ' H$mo ^mJ bJmVm h¡ Vmo Cgo " a '

H$m A^mÁ` JwUZI§S> H$hVo h¢&

An[a_ò  g§»`m : EH$ dmñV{dH$ g§»`m Omo n[a_ò  g§»`m Zht h¡&
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`mX a{IE
 Xmo g_mZ nyUmªH$m| H$m JwUZ\$b g§nyU© dJ© h¡ Am¡a VrZ g_mZ nyUmªH$m| H$m JwUZ\$b KZ h¡&

 EH$ g§nyU© dJ© h_oem F$UmË_H$ a{hV hmoVm h¡ (0 ^r dJ© h¡)

EH$ g§nyU© KZ F$UmË_H$ hmo gH$Vm h¡, eyÝ` go g_mZ AWdm KZmË_H$ hmo gH$Vm h¡&

 EH$ KZmË_H$ g§»`m {X`o OmZo na CgHo$ Xmo dJ©_yb hmoVo h¡ - KZmË_H$ Am¡a F$UmË_H$
naÝVw EH$ g§§»`m H$m EH$ hr KZ_yb hmoVm h¡&

 EH$ g§»`m Omo dJ© Zht h¡ Cgo Xmo AnyU© dJm] Ho$ ~rM aIH$a VwbZm H$a gH$Vo h¢&

 EH$ KZmË_H$ nyUmªH$ Omo {H$ dJ© Zht h¡, Cgo h_ Xmo H«$_mJV dJm] Ho$ ~rM aI gH$Vo h¢&

CÎma
Aä`mg 5.1

1. (i) 42 = 16 (ii) 82=64 (iii) 152 = 225

2. 1, 36 = 62, 49 = 72, 81 = 92 ,169 = 132, 625 = 252, 900=302,
100=102

3. 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225,
256, 289, 324, 361, 400, 441, 484.

4. Amn 200, 201, 204, 205, 206, 209 bo gH$Vo h¢& BZ _| go H$moB© ^r dJ© Zht
h¡ Š`m|{H$ do 196 = 142 Am¡a 225 = 152  Ho$ ~rM pñWV h¡&

5. 100, 121, 144, 169, 196, 225, 256, 289, 324, 361, 400.
Aä`mg 5.2

1. 1 + 3 + 5 + ... + 51 = 262 = 676

2. 144 = 122 = 1 + 3 + 5 + ... + 23

3. 105 Am¡a 120 CZH$m `moJ\$b 225 = 152

4. 0, 1 AWdm 4.

Aä`mg 5.3

1. (i) 961 (ii) 5184 (iii) 1369 (iv) 27556

2. (i) 7225 (ii) 13225 (iii) 27225   3. 2155024
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Aä`mg 5.4

1. (i) 14 (ii) 16 (iii) 102 (iv) 34 (v) 115

2. (i) 16 (ii) 37 (iii) 81 (iv) 10 (v) 4 (vi) 247

3. 56 go._r

4. (i) 7 (ii) 2 (iii) 5 (iv) 2

5. (i) 16 (ii) 16 (iii) 729 (iv) 676

Aä`mg 5.5

1. (i) 15 (ii) 24 (iii) 27 (iv) 29 (v) 42

2. 127 _rQ>a 3. 5

Aä`mg 5.6

1.    3 33 3 3 3 3

2 3 4 5 6 8 9

2 8 3 27 4 64 5 125 6 216 8 512 9 729

 

         

2.
3 3 3 3 3 3 3 3 3 31 2 5 7 9 2 4 6 8 10
1 27 125 343 729 8 64 216 512 1000

{df_ g§»`m H$m KZ {df_ Am¡a g_ g§»`m H$m KZ g_ h¡&

3. 1 go 100 Ho$ ~rM g§nyU© KZ h¡& -100 go 100 Ho$ ~rM 9 g§nyU© KZ h¡&

(`mX a{IE 0 ^r g§nyU© KZ h¡).

4. 1 Am¡a 500 Ho$ ~rM 7 g§nyU© KZ h¡ BZ _| go 64 _mÌ g§nyU© KZ h¡
64 = 43 = 82

5. KZ _| g§»`m Ho$ A§V _| AmZodmbo eyÝ` h_oem 3 Ho$ JwUO h¡&

6. àË`oH$ A§H$ {H$gr Z {H$gr Ho$ A§V nm`m OmVm h¡&

AV… H$moB© ^r `h {ZîH$f© bo Zht gH$Vm {H$ XÎm g§»`m KZ h¡ (A§{V_ A§H$ XoIH$a)
Aä`mg 5.7

1. (i) 12 (ii) 15 (iii) 22 (iv) 36 (v) 25

2. (i) 45 (ii) 55 (iii) 89

3. (i) 69 (ii) 36 (iii) 72
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Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn grI|Jo

 AmH¥${V`m| Ho$ g§J«h _| EH$ {Ì^wO H$mo nhMmZZm&

 ^wOm Ed§ H$moUm| Ho$ AmYma na {d{^ÝZ {Ì^wO Ho$ àH$mam| _| dJuH¥$V H$aZm&

 {Ì^wO H$m H$moU `moJ\$b JwU Ho$ ~mao _| nhMmZZm&

 {Ì^wO Ho$ ~mø VWm AÝV… H$moU nhMmZZm&

 ~mø H$moU VWm A{^_wI A§V…H$moUm| Ho$ ~rM g§~§Y ñWm{nV H$aZm

 {Ì^wO H$m H$moU `moJ\$b JwU H$mo Vm{H©$H$ ê$n go {gÕ H$aZm

 {Ì^wO Ho$ H$moUm| Ho$ AmYm[aV J{UV H¡$go hb² H$aZm

àñVmdZm

{nN>bo AÜ`m` _| AmnZo gab aoIm VWm H$moUm| Ho$ ~mao _| AÜ``Z {H$`m h¡& Amn Zo
XoIm h¡ `wpŠbS>r`Z Á`m{_{V Ho$ A{^YmaUm Ho$ AmYma na H$moUm| Ed§ aoImAm| Ho$ ~rM gwÝXa
g§~§Y ñWm{nV H$a gH$Vo h¢& Bg AÜ`m` _| Amn VrZ Ag_m§Va aoImAm| go ~Zr ~ÝX
g_Vbr` AmH¥${V {Ì^wO Ho$ ~mao _| AÜ``Z H$a|Jo&

VrZ Ag§Jm_r aoImIÊS>m| go g_Vb _| n[a~Õ g_Vbr` AmH¥${V H$mo {Ì^wO
H$hVo h¢ `hm± {ddaU XoZo H$s Amdí`H$Vm h¡& O~ h_ g_Vbr` AmH¥${V H$hVo h¢ h_mam AW©
hmoVm a¡{IH$ AmH¥${V, ~pëH$ Xmo {_{V` AmH¥${V Zht& _mZ br{OE  A, B, C VrZ Eogo {~ÝXþ
Omo EH$ hr gab aoIm na Zht h¡; A, B, C  H$mo h_ Ag_aoI (non-collinear) {~ÝXþ H$hVo
h¢&  AB, BC Am¡a   CA {_bmB©E & h_| EH$ a¡{IH$ AmH¥${V àmßV hmoVr h¡ {Og_| VrZ aoImIÊS>
h¡ Omo CZH$s A§{V_ {~ÝXþ na _mÌ {_bVo h¢& Eogo a¡{IH$ AmH¥${V H$mo {Ì^wO H$hVo h¢ & A,

B Am¡a C H$mo {Ì^wO ABC  Ho$ erf© (vertices) H$hVo h¢&  aoImIÊS> AB,BC  Am¡a  CA
H$mo {Ì^wO H$s ^wOmE± H$hVo h¢ Am¡a H$moU BAC , ABC  Am¡a ACB  {Ì^wO ABC Ho$ H$moU

H$hVo h¢ &  (ABC Ho$ AÝV…H$moU)

KQ>H$ - 6
{Ì^wOm| na à_ò $
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EH$ {Ì^wO _| 9 A§e hmoVo h¢&

erf© ^wOm`| H$m oU

A AB BAC  `m  A

B BC ABC  `m B

C CA ACB  `m C

A

B C

gyMZm : Ohm± H$moB© CbPZ Zht h¡, {Ì^wO ABC H$s ^wOmAm| H$mo AB, BC Am¡a
AC n‹T>Vo h¢& BZ g§Ho$Vm| H$mo VX²Z²ê$nr b§~mB© gy{MV H$aZo Cn`moJ H$aVo h¡& g§X^©
AmnH$mo ^wOm AWdm b§~mB© boZm ~VmVm h¡&

gmoMZo H$s ~mV| :

1. g_Vb H$mJµO H$Q>m {Ì^wO, EH$ {Ì^wOmH$ma H$mJO ~pëH$ {Ì^wO Zht h¢& Ho$db
aoImIÊS>m| go EH$ {Ì^wO ~ZVm h¡&

2. {Ì^wOmH$ma H$mJO Ho$ g_Vbr` AmH¥${V H$m joÌ\$b hmoVm h¡ ~pëH$ _moR>mB© Zht hmoVr &

{Ì^wOm| H$mo ^wOmAm| Ho$ VWm H$moUm| Ho$ AmYma na dJuH$aU H$aVo h¢

^wOmAm| Ho$ AmYma na dJuH$aU  (i) g_~mhþ {Ì^wO  (ii)  g_{Û~mhþ {Ì ŵO  (iii) {df_~mhþ
{Ì^wO &

g_~mhþ {Ì^wO : EH$ {Ì^wO {OgH$s g^r ^wOmE| b§~mB© _| g_mZ hmoVr h¢ Cgo g_~mhþ
{Ì^wO H$hVo h¢ & {Ì^wO ABC _|  AB = BC = CA
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B C

A

 g_{Û~mhþ {Ì^wO : EH$ {Ì^wO {Og_| H$moB© Xmo ^wOmE| b§~mB© _| g_mZ hmoVr h¡ Cgo
g_{Û~mhþ {Ì^wO H$hVo h¡& nmíd© {Ì^wO ABC _| AB = BC

A

B C

{df_~mhþ {Ì^wO : EH$ {Ì^wO {Og_| g^r ^wOmE| b§~mB© {^ÝZ hm| Cgo {df_ ~mhþ
{Ì^wO H$hVo h¢&  nmíd© {Ì^wO _|  ABC _| AB   BC   CA  ABAB

Š`m Amn XoIVo h¢ EH$ g_~mhþ {Ì^wO, EH$ g_{Û~mhþ {Ì^wO hmoVm naÝVw EH$ g_{Û~mhþ
{Ì^wO g_~mhþ Zht moVm&

H$moUm| Ho$ AmYma na dJuH$aU

 (i) bKwH$moU {Ì^wO (Ý`yZH$moU {Ì^wO)  (ii)  b§~H$moU {Ì^wO  (iii) A{YH$H$moU {Ì^wO‹>

bKwH$moU {Ì^wO :  EH$ {Ì^wO {Og_| g^r H$moU 90°  go H$_ h¡, Cgo bKwH$moU
{Ì^wO H$hVo h¢& nmíd© {Ì^wO  ABC _| ABC 90  , BCA 90  , CAB 90 

A

B C
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A

B C

b§~H$moU {Ì^wO :  EH$ {Ì^wO {Og_| EH$ H$moU 90° Ho$ ~am~a h¡ Cgo b§~ H$moU
{Ì^wO H$hVo h¢& nmíd© {Ì^wO ABC _| ABC 90 

A

B C

A{YH$ H$moU {Ì^wO :  `{X EH$ {Ì^wO _| EH$ H$moU 90° go A{YH$ h¡, Cgo A{YH$
H$moU {Ì^wO H$hVo h¢& nmíd© {Ì^wO _| ABC 90 

A

B C

H$m`©H$bmn 1

{ZåZ{b{IV {Ì^wOm| Ho$ Zm_ {b{IE &
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 (i)

100°

 (ii)
 (iii)

 (iv)

 (v)  (vi)

 (vii)  (viii)  (ix)

 (x)  (xi)  (xii)    
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Aä`mg 6.1
1. Omo‹S>H$a {b{IE :

(i) (A) g_~mhþ {Ì^wO

(ii) (B) bKwH$moU {Ì^wO

(iii) (C) b§~H$moU {Ì^wO

(iv) (D) A{YH$H$moU {Ì^wO

2. ^wOmAm| Ho$ AmYma na {Ì^wOm| H$m dJuH$aU H$s{OE (AmH¥${V`m| n¡_mZo Ho$ AZwgma Zht
ItMm J`m):

 go|._r.  go|._r.
 

 go|.
_r.  

 g
o|._

r.

 

 g
o|._r

.
 

 go|._r.  go|._r. 

 g
o|._

r.
 

 go|._r.
 

5

3
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 go|._r.
 

 go|._r.
 

 go|._r.  go|._r. 

 go|._r.
  g

o| ._
r.

 

 go|._r. 

 g
o |._

r.
 

 go|._r.  go|._r. 

 go|._r.
  go|._r.
  g

o|._
r.

 

 g
o|._

r.

 

AÝV… H$moUm| H$m `moJ\$b

EH$ Á`m{_{V` n[aUm_ àmßV H$aZo AmB©E h_ EH$ {H«$`m nyU© H$a boVo h¢&

H$m`©H$bmn 2 :

EH$ H$mJO boH$a Cgo Mma ~ma _mo{S> ò& EH$ ^mJ na _mnZr Am¡a nopÝgb go {Ì^wO It{ME
H¢$Mr H$s ghm`Vm go {Ì^wO H$mQ> br{OE& A~ AmnHo$ nmg Mma g_ê$nr {Ì^wOmH$ma H$mJO
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h¢& BZ _| go H$moB© VrZ {Ì^wO br{OE Am¡a g_ê$nr H$moUm| H$mo H$mJO na 1, 2, 3 A§{H$V
H$s{OE O¡go ZrMo AmH¥${V _| {XIm`m J`m h¡&

ZmoQ>~wH$ Ho$ H$mJO na EH$ gab aoIm It{ME& AmH¥${V _| {XIm`o O¡go, {Ì^wOm| Ho$ H$moUm|
H$mo ì`dpñWV H$s{OE Vm{H$ nhbo {Ì^wO H$m nhbm H$moU H$mo 1, Xÿgao H$mo H$moU 2 Am¡a Vrgao
H$mo H$moU 3, EH$ Xÿgao Ho$ nmíd© _| Am`o h¢&

Amn XoI|Jo {H$ VrZm| H$moU {_bmH$a EH$ gab H$moU ~ZVm h¡& bo{H$Z Amn XoIVo h¢
{H$ VrZm| {Ì^wO Ho$ H$moU h¡& Bg Vah, Amn AZw_mZ bJm gH$Vo h¢ {H$ {Ì^wO Ho$ VrZm| H$moUm|
H$m `moJ\$b 180° h¡&

H$m`©H$bmn 3 :

AmH¥${V _| {XIm`o O¡go EH$ H$mJO na EH$ {Ì^wO ABC It{ME& H$mJO H$m AÝ` ^mJ
H$mQ> Xr{OE& {Ì^wOmH$ma  H$mJO H$mo Eogo _mo{S>E Vm{H$ erf© A H$mJO Ho$ AmYma aoIm M na
{_b|&  A~ erf© B Am¡a C H$mo ^r _mo{S>E Vm{H$ do M na {_bo|& Amn XoI|Jo {H$ do EH$
gab H$moU ~ZmVo h¢& (AmH¥${V Xo{IE)&    
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b§~H$moU {Ì^wO It§{ME  Vm{H$ 2 90   (AmH¥${V Xo{IE)

4

h_| VrZm| H$moUm| H$m `moJ\$b kmV 1 2 3   {Ì^wO Ho$ Cnar erf© go hmoVo hþE AmYma

Ho$ {bE EH$ g_m§Va aoIm It{ME&

A~ Amn H$mo Am¡a EH$ H$moU 3  Ho$ g_mZ 4  àmßV hmoVm h¡ Š`m|{H$ do Xmo g_m§Va

aoImAm| Ho$ ~rM ~Z| EH$m§Va H$moU h¡&

AV… 1 3 1 4 90    

`h gy{MV H$aVm h¡

 1 2 3 2 1 3 90 90 180         

b§~H$moU Ho$ A§V…H$moUm| H$m `moJ\$b 180° h¡&

Bgo h_, {Ì^wO Ho$ A§V…H$moU H$m `moJ\$b 180° hmoVm h¡ {gÕ H$aZo Cn`moJ H$a|Jo&

EH$ {Ì^wO br{OE

1

2

3

4

5 6

AmYma H$mo b§~ ItMH$a Bgo Xmo b§~H$moU {Ì^wOm| _| {d^m{OV H$a gH$Vo h¢; h_ OmZVo
h¢ {H$
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bo{H$Z H$moU  3 Am¡a 5 g§nyaH$ H$moU h¡ Am¡a do EH$ gab aoIm ~ZmVo h¢&

AV…

3 5 180  

Bg Vah

 1 2 4 6 360 3 5 360 180 180           

bo{H$Z Š`m _mby_ h¡ {H$ 2 4  {Ì^wO Ho$ EH$ erf© na ~Zm H$moU h¡?

AV… {Ì^wO Ho$ VrZ H$moUm| H$m `moJ\$b 180° h¡&

CnamoŠV Cnn{Îm _| Xmo ^mJ h¡& nhbo ^mJ _|, EH$ aMZm Ûmam Ohm± na Amn {Ì^wO
Ho$ Cnar erf© go AmYma H$mo g_mÝVa aoIm ItMH$a, {Ì^wO Ho$ VrZ H$moUm| H$m `moJ\$b 180°
hmoVm h¡, {gÕ H$aVo h¢&

EH$ gm_mÝ` {Ì^wO H$mo Xmo b§~H$moU {Ì^wOm| _| {d^m{OV H$aVo h¢ Am¡a b§~H$moU {Ì^wO
na n[aUm_  gm_mÝ` {Ì^wO Ho$ {bE Cn`moJ H$aVo h¢&

Š`m h_ EH$ gm_mÝ` {Ì^wO Ho$ Cnar erf© Ûmam AmYma Ho$ {bE g_m§Va aoIm ItMH$a
Cnn{Îm {bI Zht gH$Vo ? AmB©E, `h {dYmZ AnZmVo h¢&

à_ò  1: {H$gr ^r {Ì^wO _|, AÝV…H$moUm| H$m `moJ\$b 180° hmoVm h¡& (AÝVñW H$moU
à_ò )

XÎm : _mZ br{OE ABC EH$ {Ì^wO h¡&

gmÜ` : ABC + BCA + CAB  = 180°

1 +  2 +  3  + 4 + 5 + 6 = 360o

1 +  2 +  3 = 180o,  4 +  5 + 6 = 180o

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



119

aMZm :

 Cnn{Îm A Ûmam EF || BC It{ME &‹

ZrMo h_ AZoH$ H$WZ Am¡a CZHo$ gË`mnZ Ho$ {bE H$maU {X`o h¢& A§V _| Ano{jV
{ZîH$f© àmßV H$aVo h¢&

H$WZ H$maU

ABC EAB g_mÝVa aoIm BC Am¡a EF VWm {V`©H$ aoIm

AB go ~Z| EH$m§Va H$moU&

BCA FAC g_m§Va aoIm VWm {V`©H$ aoIm AC go ~Zo

EH$m§Va H$moU&

erf© A na a¡{IH$ H$moUm|&

EAB ABC  Am¡a  BCA FAC   à{VñWm{nV H$aZo na AÝV _| h_|

àmßV h¡

Bg Vah, Cnn{Îm nyU© hmoVr h¡&

CXmhaU 1 : {Ì^wO ABC _| {X`m h¡       Am¡a       H$moU A  kmV H$s{OE&

hb : (à_ò  1 go)

{Ì^wO ABC, h_| kmV h¡ {H$



EAB+ BAC+ FAC = 180°

ABC+ BAC+ BCA = 180°

B=105° C=50°

A+ B + C=180°
A+105° + 50° =180°
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 A 155 180

 A 180 155 25

 A 25 .

Bg Vah A 25

CXmhaU 2 : XÎm AmH¥${V _|, g^r H$moUm| H$mo kmV H$s{OE&

hb : {Ì^wO ABC _| à_ò  1 H$m Cn`moJ H$aZo na h_| àmßV hmoVm :

A B C 180
Bg{bE 5x + 3x + 2x = 180°
10x = 180°

x = 
180 18
10

x = 18
AV…

A 5 90  x     B 3 54  x    C 2 36  x

CXmhaU 3 : {Ì^wO ABC _| `{X ABC  Am¡a ACB  Ho$ g_{Û^mOH$ 'O' {~ÝXþ _| {_bVo

h¢& {gÕ H$s{OE 1BOC 90 BAC2
hb

XÎm : {Ì^wO ABC Am¡a ABC  VWm ACB  Ho$ g_{Û^mOH$  'O' _| {_bVo  h¢&
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O

A

B C
1 2

gmÜ` : 1BOC 90 BAC2
Cnn{Îm : {Ì^wO BOC _|

h_| _mby_ h¡

1 2 BOC 180  ............(1)

{Ì^wO ABC _|

A B C 180
BO Am¡a CO;  ABC  Am¡a ACB  Ho$ g_{Û^mOH$ hmoZo go h_| àmßV h¢:

 B 2 1  Am¡a C 2 2
Bg{bE

 A 2 1 2 2 180

Vmo 
A 1 2 90
2

2 go ^mJ bJmZo go h_| àmßV h¡

 
A1 2 90
2

 ...............(2)

 (1) Am¡a (2) go h_| àmßV h¡

A90 BOC 180
2

AV… 1BOC 90 BAC2
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Aä`mg 6.2
(1) {Ì^wO ABC _| `{X  A 55°  Am¡a  B 40°  hmo Vmo C  kmV H$s{OE&

(2) EH$ b§~H$moU {Ì^wO _o_ AÝ` Xmo H$moUm| _| go EH$ 35° hmo AÝ` H$moU kmV H$s{OE&

(3) EH$ g_{Û~mhþ {Ì^wO _| H$m erf©H$moU 50° hmo AÝ` H$moU kmV H$s{OE&

(4) EH$ {Ì^wO Ho$ H$moU 1:2:3 _| h¡& AÝ` H$moUm| H$mo {ZYm©[aV H$s{OE&

(5) g§b½Z {Ì^wO ABC  _| 'x'  H$m _yë` kmV H$s{OE VWm {Ì^wO Ho$ H$moUm| H$mo nÎmm

bJmB©E&

A

B C

x + 15°

x – 15° x + 30°

(6) EH$ {Ì^wO Ho$ H$moUm| H$mo CZHo$ _mnm| Ho$ AZwgma AmamohaU H«$_ _| ì`dpñWV {H$`o
J`m h¡& `{X H«$_mJV Xmo H$moUm| H$m A§Va 10° hmo, Vmo VrZm| H$moUm| kmV H$s{OE&

3.2.3 ~mø H$moU (Exterior angles)

{Ì^wO ABC na {dMma H$s{OE& `{X BC H$mo ~mø ê$n go ~T>m`| Vmo {H$aU BD


 ~ZVr

h¡, Vmo  ACD  H$mo C ~Zm {Ì^wO ABC H$m ~mø H$moU H$hVo h¡ Vmo Cgo ~mø C

gyMZm :

`{X Amn AC H$mo  E VH$ ~T>m`| (BC Ho$ ~Xbo), Vmo Vwåh|  BCE  àmßV hmoVr h¡&

bo{H$Z ACD BCE  Š`m|{H$ do  erfm©{^_wI H$moU h¡&

Bg Vah ~mø C  dhr hmoVm h¡ ^bo Amn BC AWdm AC H$m Cn`moJ H$a|& dh {Ì^wO

ABC Ho$  C  na {Z^©a H$aVm h¡&
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{Ì^wO ABC Ho$ ~mô` C  Ho$ g§X^© _|  A  Am¡a B  H$mo AÝVñV A{^_wI H$moU

H$hVo h¡&

A~ {Ì^wO ABC _| ^wOm CA, BC  Am¡a AB ~T>mZo na {H$aU CE


, BD


 Am¡a

AF


 ~ZVo h¡¢ & Vmo BAE , ACD  Am¡a CBF  ABC Ho$ ~mø H$moU H$hVo h¢&

H$m`©H$bmn 4 :

8 × 10 go._r _mn Ho$ VrZ H$mJO br{OE& VrZm| H$mo EH$ Xÿgao na a{IE Am¡a VrZ
b§~H$moU {Ì^wO Eogo H$mQ> br{OE Vm{H$ H$mJO H$m EH$ H$moZm {Ì^wO H$m b§~H$moU ~Z|& A~
AmnHo$ nmg VrZ EH$ O¡go {Ì^wO àmßV hmoVo h¢& AmH¥${V _| {XIm`o O¡go H$moZm| H$mo 1, 2, 3
~ZmB©E&

EH$ Xÿgao H$mJO na EH$ PQ gab aoIm It{ME Am¡a EH$ {Ì^wO H$mo AmH¥${V _| Xem©̀ o

O¡go gab aoIm na a{IE Vm{H$  ACQ , {Ì^wO  ABC H$m ~møH$moU ~Z|&
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A~ AmH¥${V _| {XIm`o O¡go  H$moU 3 Am¡a 1  Ho$ gmW AÝ` Xmo {Ì^wOm| H$mo a{IE&

Š`m Amn XoIVo {H$  ACQ 3 1?   Bg Vah {Ì ŵO H$m ~møH$moU AÝVñW A{^_wI H$moUm|

Ho$ Omo‹S> Ho$ ~am~a h¡&

à_ò  2 :

{Ì^wO H$s EH$ ^wOm ~T>mZo na, ~Zm ~møH$moU AÝVñW A{^_wI H$moUm| Ho$
`moJ\$b Ho$ ~am~a hmoVm h¡& (~mø H$moU à_ò )

XÎm : {Ì^wO PQR _|  QR ^wOm H$mo S VH$ ~T>mB©E&  Vmo PRS EH$ ~mø H$moU h¡

Am¡a PQR  Am¡a QPR AZwê$n AÝVñW A{^_wI H$moU h¡&
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gmÜ`: PRS QPR PQR

Cnn{Îm:

H$WZ H$maU

QPR PQR PRQ 180 ; AÝVñW H$moU à_ò

PRQ PRS 180 ; a¡{IH$ H$moUm| H$s Omo‹S>r

QPR PQR PRQ PRQ PRS A{^YmaUm 1 (AÜ`m` 3, KQ>H$ 1)

QPR PQR PRS  A{^YmaUm 3 (AÜ`m` 3, KQ>H$ 1)

Bg Vah Cnn{Îm nyU© hmoVr h¡&

CXmhaU 4 :

EH$ {Ì^wO H$m ~mø H$moU 100° h¡ Am¡a EH$ AÝVñW A{^_wI  45° h¡& {Ì^wO Ho$
AÝ` Xmo H$moU kmV H$s{OE&
hb : _mZ br{OE {Ì^wO ABC  H$s ^wOm BC ~T>mZo na ACD  ~mø H$moU ~ZVm h¡
Vm{H$ ~mø H$moU   C 100  _mZ br{OE  B 45

~mø H$moU à_ò  Ho$ AZwgma h_| àmßV hmoVm h¡:

ACD B A

 100° 45° A    AV… A 55  

 A 100 45
Bg Vah h_ àmßV H$aVo h¢ &

AV… A 55

Bg Vah C 180 A B 180 (55 45 ) 180 100 80 .
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CXmhaU  5 :

XÎm AmH¥${V _| QP Am¡a RQ {Ì ŵO  PQR H$s ŵOmE| H«$_e… S Am¡a T VH$ ~‹T>m ò JE h¢&

`{X SPR 135  Am¡a PQT 110  Vmo PRQ

P

Q R

S

T

135°

110°

hb :  Š`m|{H$ Q, P Am¡a S EH$ hr aoIm na pñWV h¢

QPR SPR 180

AV… QPR 135° 180

AWdm QPR 180° 135 45

{Ì^wO H$m ~mø H$moU à_ò  Cn`moJ H$aZo na

PQT QPR PRQ  Bggo110 45 PRQ

PRQ  Ho$ {bE hb H$aZo na PRQ 110 45 65

CXmhaU 6 :

{Ì^wO ABC H$s BC H$mo XmoZm| {XemAm| _| ~T>m`m J`m h¡& {gÕ H$s{OE Bg Vah ~Z|

~møH$moUm| H$m Omo‹S> A  go ^r Xmo b§~H$moU A{YH$ h¡&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



127

hb :

{Ì^wO ABC ItMH$a BC  ^wOm H$mo Xmo {XemAm| _|  D Am¡a F  VH$ ~T>mB©E&

AmH¥${V _| {XIm`o O¡go H$moUm| H$mo gy{MV H$s{OE

h_| {gÕ H$aZm h¡ ,

4 5 1 180

~mø H$moU à_ò  Ho$ AZwgma

4 1 3  Am¡a 5 1 2

BÝh| Omo‹S>Zo na

4 5 1 2 1 3 1 1 2 3 1 180

Š`m|{H$ {Ì^wO Ho$ AÝVñW H$moUm| H$m `moJ\$b  180° hmoVm h¡&

Aä`mg 6.3

1) EH$ {Ì^wO H$s AmYma ^wOm H$mo XmoZm| {XemAm| _| ~T>mZo na àmßV H$moU 104° Am¡a

136° h¡& {Ì^wO Ho$ H$moUm| H$mo kmV H$s{OE&

2) {Ì ŵO ABC H$s ^wOmE| BC, CA Am¡a AB H$mo ~T>mZo na ~møH$moU ACD , BAE

Am¡a CBF  àmßV hmoVo  h¢& {gÕ H$s{OE ACD BAE CBF 360

3) {ZåZ{b{IV AmH¥${V`m| _| 'x' H$m _yë` n[aH$bZ H$s{OE&
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4) AmH¥${V _| QT PR , TQR 40  Am¡a SPR 30 hmo Vmo TRS  Am¡a

PSQ  kmV H$s{OE&

P

Q RS

T

30°

40°

5) EH$ {Ì^wO H$m ~mø H$moU 120° h¡ Am¡a AÝVñW A{^_wI H$moUm| _| go EH$ H$moU
30° & {Ì^wO Ho$ AÝ` H$moUm| H$mo kmV H$s{OE&

eãXmdbr :

~mø H$moU: {Ì^wO H$s EH$ ^wOm ~T>mZo na ~Zm H$moU AÝVñW A{^_wI H$moU : ~mø
H$moU H$mo g§nyaH$ H$moU Ho$ A{^_wI AÝVñW H$moU&

`mX a{IE :

 {Ì^wOm| H$mo CZHo$ ^wOmAm| Ho$ Am¡a H$moUm| Ho$ AmYma na dJuH¥$V H$aVo h¡&

 {Ì^wO Ho$ VrZm| AÝV…H$moUm| H$m `moJ\$b 180° hmoVm h¡&

 EH$ {Ì^wO H$m ~mø H$moU CgHo$ AÝVñW A{^_wI H$moUm| Ho$ `moJ\$b 180° hmoVm h¡&
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CÎma
Aä`mg 6.1

1. (i) (A) (ii) (D) (iii) (A) (iv) (B)

2. (i) {df_~mhÿ  (ii) {df_~mhÿ (iii) {df_~mhÿ (iv) g_{Û~mhÿ

(v) {df_~mhÿ (vi) {df_~mhÿ (vii) {df_~mhÿ (viii) g_~mhÿ

(ix) g_{Û~mhÿ (x) g_{Û~mhÿ

Aä`mg 6.2

(1) 85° (2) 55° (3) ha EH$ 65° (4) 30°, 60° Am¡a 90°

(5) (6) 50°, 60° Am¡a 70°.

Aä`mg 6.3

(1) `{X ~mø B 136  Am¡a ~mø C 104  Vmo A 60 , B 44 Am¡a

C 76 .

3. (i) 130° (ii) 56° (iii) 35° (iv) 52° (v) 40°.

4. TRS 50 , PSQ 80 .

5. AÝ` A{^_wI A§VñW {dnarV H$mU 90° Am¡a Vrgam H$moU 60°.
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Bg KQ>H$ Ho$ AÜ``Z H$aZo Ho$ ~mX Amn {ZåZm| H$mo OmZ b|Jo:

 {^ÝZ Am¡a n[a_ò  g§»`m H$s n[aH$ënZm>&

 n[a_ò  g§»`mAm| H$mo H¡$go Omo‹S>Zm Am¡a JwUm H$aZm &

 `moJ Am¡a JwUm Ho$ g§X^© _| n[0a_ò  g§»`mAm| Ho$ JwUY_© O¡go gmhM`©,
H«$_{d{Z_`, {dVaU, VËg_H$ Ad`d Am¡a à{Vbmo_&

 g§»`m aoIm na n[a_ò  g§»`mAm| H$mo {Zê${nV H$aZm Am¡a n[a_ò  g§»`mAm|
H$s gm§ÐVm {Z`_ OmZ boZm&

 nyUmªH$m| go n[a_ò  g§»`mAm| H$s Amoa J_Z H$aVo g_` hmoZodmbo bm^ Am¡a
hm{Z OmZ boZm &

àñVmdZm

BgHo$ nyd© AmnZo ñd^m{dH$ g§»`m Am¡a CZHo$ Hw$N> JwUY_m] H$m AÜ``Z {H$`m h¡,
g§»`mE| {1, 2, 3....}  Bgo ñdm^m{dH$ g§»`mAm| H$m g_wÀM` H$hVo h¡ Am¡a Cgo N go gy{MV
H$aVo h¡ & AmnZo OmZm h¡ {H$ Xmo ñdm^m{dH$ g§»`mAm| H$mo OmoS> AWdm JwUZ\$b ñdm^m{dH$
g§»`m hmoVr h¡& CXm : 5 + 13 = 18, 12 × 15 = 180 & H$hm OmVm h¡ {H$ ñdm^m{dH$
g§»`mAm| Ho$ g_wÀM` na `moJ Am¡a JwUm Ho$ g§~§Y _| Amd¥V h¡(ñdm^m{dH$ g§»`mAm| Ho$
g_wÀM` na AmdaU {Z`_ bmJy hmoVm h¡&) AmnZo Ü`mZ {X`m hmoJm {H$

8+12=12+8; 13+(9+21)=(13+9)+21; 15×7=7×15;3×(5×6)=(3×5)×6

`hm± Amn H$moB© ^r ñd^m{dH$ g§»`m bo gH$Vo h¢ & H$moB© , ,m n p  ñdm^m{dH$ g§»`mAm|
na {ZåZ {Z`_ bmJy hmoVo h¢&

m n m n   (Omo‹S> H$m H«$_{d{Z_` {Z`_)

( ) ( )m n p m n p     (Omo‹S> H$m gmhM`© {Z`_)

. .m n nm (JwUZ\$br` H«$_{d{Z_`)

.( . ) ( . ).m n p m n p (JwUZ\$br` gmhM`© {Z`_)

KQ>H$ - 7
n[a_ò  g§»`m
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AmnZo XoIm h¡ {H$ Omo‹S> Am¡a JwUm Ho$ g§̀ moJ go EH$ Z`m Am¡a {Z`_ àmßV hmoVm h¡
{Ogo {dVaU {Z`_ H$hVo h¡& CXmhaU

5 × (7 + 8) = 5 × 15 = 75 = 35 + 40 = (5 × 7) + (5 × 8)

   . . .m n p m n m p  

Bggo h_ àmßV H$aVo h¡

 . . .  n p m nm p m

Ohm± h_Zo Omo‹S> Am¡a JwUm H$m H«$_{d{Z_` {Z`_ Cn`moJ {H$`m h¡& AmnZo XoIm h¡ "1' ñd^m{dH$
g§»`mAm| na 1 × 8 = 8 × 1 = 8 H$m {Z`_ nmbZ H$aVm h¡& `hm± "8' Ag§~Õ h¡ Am¡a

1. .1 ,m m m   g^r ñd^m{dH$ g§»`mAm| Ho$ {bE gË` h¡&

Amn gmoMVo hm|Jo Eogr ñdm^m{dH$ g§»`m Omo‹S> Ho$ {bE Š`m| CnbãY Zht h¡ : H$moB© g§»`m
"u ' hmo Vm{H$ m u u m m     g^r ñd^m{dH$ g§»`m Ho$ {bE AV… AmnZo "0' g§»`m
ñdm^m{dH$ g§»`mAm| Ho$ g_wÀM` H$mo Omo‹SH$>a H$a nyU© g§»`mAm| H$m g_wÀM` .W  àmßV
{H$`m h¡& Bg Vah W = {0, 1,2,3......} g§»`m 0 {ZåZ {Z`_ nyU© H$aVm h¡&
8 + 0 = 0 + 8 = 8 Am¡a 9 × 0 = 0 × 9 = 0

ZB© g§»`m "O' Hw$N> {Z`_m| H$m nmbZ H$aVr h¡&

0 0   m m m g^r ñdm^m{dH$ g§»`m "m' Ho$ {bE

 .0. 0. 0 m m g^r ñdm^m{dH$ g§»`m "m' Ho$ {bE

0 0 0 

    0.0 = 0
W _| Xmo eyÝ`a{hV g§»`mAm| H$m JwUm H$aZo go h_| nwZ… EH$ eyÝ`a{hV g§»`m àmßV

hmoVr h¡& CXmhaU 14 6 0 

g_wÀM` W  na h_ XoIVo h¢ {H$ . 0m n   g§̂ d h¡ `{X 0m   AWdm 0n 
(AWdm XmoZm|)& h_ OmZVo h¡ {H$ ñd^m{dH$ g§»`mAm| Ho$ g_wÀM` na h_ Xmo g§»`mAm| H$s
VwbZm H$a gH$Vo h¢& `{X h_| 12 Am¡a 81 H$s VwbZm H$aZo na h_ H$h|Jo {H$ 12, 81 go
N>moQ>r h¡ AWdm 81,12 go ~‹S>r h¡& 12 < 81 AWdm 81 > 12 AV… m  Am¡a n  Xmo
ñdm^m{dH$ g§»`m hmo Vmo  ,m n m n   AWdm m n  hmoJr& àË`oH$ ~ma BZ _| go
EH$ {Z`_ gË` hmoJm& Bgo ñdm^m{dH$ g§»`mAm| Ho$ g_wÀM` na H«$_~ÕVm (ordering)  bmZm
H$hVo h¢& Bgo h_ 1 2 3 4 ....     A~ h_ "0' H$mo 1 Ho$ nyd© aIVo h¡ Am¡a h_
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nyU©g§»`mAm| Ho$ g_wÀM` W  na H«$_~ÕVm bm gH$Vo h¢& 0 1 2 3 4 .....    
Bg H«$_~ÕVm _| EH$ gË`m§e h¡&

CXmhaU, `{X h_ g_wÀM` E = {3, 6, 9...} na {dMma H$a| `h "3' Ho$ JwUO H$m
g_wÀM` h¡& Amn _mby_ hmoVm h¡ {H$ 3 g~go N>moQ>m Ad`d h¡& na Bg_| g~go ~‹S>r g§»`m
Zht h¡& _mZ br{OE AmnHo$ H$jm Ho$ {dÚm{W©̀ m| Ho$ A§H$ boVo h¢& `{X Amn A§H$m| H$mo AmamohU
H«$_ _| {bIVo h¢ Vmo CZ_| H$moB© Z H$moB© A§H$ {ZåZ hmoVm h¡& N H$m H$moB© Cng_wÀM` {Og_|
H$_ go H$_ N H$m EH$ Ad`d hmo Cgo N H$m A[aŠV Cng_wÀM` H$hVo h¢& CXmhaU g^r
g_ g§»`mAm| H$m g_wÀM` N H$m EH$ A[aŠV Cng_wÀM` h¡& ñdm^m{dH$ g§»`mAm| H$m g_wÀM`
{Og_| XmoZm| g_ Am¡a {df_ h¡ N H$m [aŠV g_wÀM` h¡ Š`m|{H$ Cg_| H$moB© nX Zht h¡&

ñdm^m{dH$ g§»`mAm| Ho$ àË`oH$ A[aŠV Cng_wÀM` (N) AWdm (nyU© g§»`mAm|
"W') _| g~go N>moQ>r g§»`m hmoVr h¡&

Bgo ñdm^m{dH$ g§»`mAm| H$m CÎm_ H«$_~ÕVm H$hVo h¢&

H$m`©H$bmn 1 : N  g_wÀM` Ho$ nm§M A[aŠV gm§V (n[a{_V) g_wÀM` {bIH$a CZ _| g~go
N>moQ>r g§»`m _mby_ H$s{OE& W  g_wÀM` Ho$ Xmo AZ§V g_wÀM` {bIH$a CZ_| g~go N>moQ>r
g§»`m kmV H$s{OE&

N  AWdm W  g_wÀM` go Ow‹S>r EH$ {d{eîQ> H$_r h¡&

5 3x    g_rH$aU na {dMma H$s{OE& Amn XoIVo h¡ {H$ Eogr H$moB© ñdm^m{dH$ g§»`m " m '
Zht h¡ Vm{H$ 5 3m    hmo& dmñVd _| {H$gr ^r ñdm^m{dH$ g§»`m Ho$ {bE Amn OmZVo
h¡ {H$ 5 5 3m     hmoVm h¡& `h g_ñ`m nyUmªH$m| Ho$ g_wÀM` Z  _| Zht h¡&

Amn OmZVo h¡ {H$ nyU© g§»`mAm| Ho$ g_wÀM` Ho$ gmW F$UmË_H$ g§»`mAm| H$m g_yh Omo‹S>
gH$Vo h¢&

àË`oH$ "m ' ñdm^m{dH$ g§»`m Ho$ gmW h_ m  {bI gH$Vo h¢ {Ogo m  H$m F$UmË_H$
H$hVo h¢& (AWdm m  H$s à{Vbmo_) &

AV… Z  _| VrZ ^mJ g_m{dîQ> h¡ : ñdm^m{dH$ g§»`mAm| H$m g_wÀM`, 0 Am¡a F$UmË_H$
g§»`mAm| H$m g_wÀM` EH$ hr n¡am h¢ &

 ....., 5, 4, 3, 2, 1,0,1,2,3,4,5.....Z      

`hm± "Z ' O_©Z eãX go OhboZ (Zahlen ) go {b`m J`m h¡& ({OgH$m AW© h¡ g§»`m)&  Amn
XoIVo h¢ {H$ Z  na h_| Omo‹S>Zm Am¡a JwUm H$aZm g§̂ d h¡& `{X "m ' Am¡a "n ' Xmo ñdm^m{dH$ g§»`mE|
h¢, Vmo
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(i)      m n m n     

(ii)    0 0m m m      

(iii)  
 

,
0,

m n m n

m n n m m n

m n

  
    
 

`{X hmo

`{X hmo

`{X hmo

 (iv) (- m ). n = m -(-n )=-( m n )

(v) (- m ).(-n )= m .n

(vi)    .0 0. 0   m m

{Z…g§Xoh `{X "m '  Am¡a "n ' Xmo nyU© g§»`m hmo, h_ dhr nyd© H$m Omo‹S>Zm Am¡a JwUm
H$aZm Omar aIVo h¢& `moJ\$b Am¡a JwU\$b Ho$ {dñV¥V n[a^mfm go Z  na AZoH$ Z`o JwUY_©
{gÕ H$a gH$Vo h¢&

1. AmdaU JwUY_© : g^r nyUmªH$ ,a b Ho$ {bE XmoZm| a b Am¡a .a b ^r nyUmªH$ hmoVo h¡&

2. H«$_{d{Z_` JwUY_© : g^r nyUmªH$  a  Am¡a  b  na

a b b a   Am¡a . .a b b a
3. gmhM`© JwUY_© :   g^r nyUmªH$ ,a b  Am¡a c  Ho$ {bE

   a b c a b c      Am¡a    . . . .a b c a b c

4. {dVaU JwUY_© : g^r nyUmªH$ a ,  b , c   Ho$ {bE

 . . .a b c a b a c  

5. {ZñH$mgZ {Z`_ (cancellation law): `{X ,a b  Am¡a c  nyUmªH$ hm| Ohm± 0c 
Am¡a ac = bc hmo Vmo a = b hmoVm h¡& (n[aUm_V… XmoZm| njm| go c {ZñH$m{gV (cancel) H$a
gH$Vo h¡&

Ü`mZ Xr{OE {H$ {ZñH$mgZ {Z`_ Ho$db 0c   Z hmo Vmo gË` hmoVm h¡& CXmhaU Ho$
{bE Amn {bI gH$Vo h¢ 3.0 = 0 = 5.0 Am¡a 0 XmoZm| njm| _| go {ZñH$m{gV H$a Ho$ EH$
AW©hrZ n[aUm_ 3 = 5 àmßV H$a gH$Vo  h¢& AZoH$ ~ma AW©hrZ n[aUm_ Ho$db h_mao Jb{V`m|
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go àmßV hmoVo h¢&

N go Z H$s Amoa OmZo go Š`m bm^ h¡? Amn XoIVo h¡ {H$ 0 H$m {deof ñWmZ h¡,
g^r nyUmªH$m| Ho$ {bE a + 0 = 0 + a = a.

    h_ 0 H$mo Z H$m `moJ\$br` VËg_H$ Ad`d H$hVo h¡ (`moJ Ho$ g§X^© na 0 VËg_H$
h¡)

àË`oH$ nyUmªH$ a Ho$ {bE Am¡a nyUmªH$ – a àmßV h¡ Vm{H$ a + (–a) = 0 = (–a) + a

`{X a = m EH$ ñdm^m{dH$ g§»`m hmo, –a  F$UmË_H$ nyUmªH$ –m h¡&
`{X a = 0 hmo Vmo –a = 0
`{X a F$UmË_H$ nyUmªH$ hmo Vmo a = –n Ohm± a EH$ ñdm^m{dH$ g§»`m h¡ Am¡a

–a = n boVo h¢ Vm{H$

a + (– a) = (–m) + m = 0
Bg Vah h_ F$UmË_H$ g§»`m n[a^m{fV H$aVo h¡&

– a H$mo h_ a H$s `moJ\$br` à{Vbmo_ g§»`m H$hVo h¡& àË`oH$ nyUmªH$ H$s `moJ\$br`
à{Vbmo_ g§»`m hmoVr h¡& A~ h_ nyUmªH$m| na EH$ g_rH$aU hb H$a gH$Vo h¢&

x + a = b Ohm± a Am¡a b nyUmªH$ h¡&

Bgo h_ {bI gH$Vo h¡ x = b + (–a) Vmo
x + a = (b + (–a) + a = b + (– a) = b + 0 = b

`hm± na h_Zo `moJ\$br` gmhM`© {Z`_ Cn`moJ {H$`m h¡& –a, a H$s `moJ\$br` à{Vbmo_
g§»`m h¡ Am¡a 0 `moJ\$br` VËg_H$ Ad`d h¡&

h_ Z Ho$ Ad`dm| H$mo ^r H«$_ go {bI gH$Vo h¢&

H$moB© ^r ñdm^m{dH$ g§»`m n Ho$ {bE h_ –n < 0 {bIVo h¡& `{X m Am¡a n Xmo
ñdm^m{dH$ g§»`m hmo Vm{H$ m < n, h_ –n < – m {bIVo h¡&

A~ h_ XoIVo h¡ {H$ Z Ho$ g^r Ad`dm| H$s VwbZm H$a gH$Vo h¡& àË`oH$ ñdm^m{dH$
g§»`m EH$ nyUmªH$ h¡ Am¡a h_ g^r ñdm^m{dH$ g§»`mAm| H$mo "KZmË_H$ nyUmªH$' H$hVo h¡&

`hm± Amn ì`dH$bZ Ho$ ~mao _| gmoMVo hm|Jo& Bgo _m¡{bH$ à{H«$`m Ho$ ê$n _| {b`m J`m h¡&

BgHo$ nyd© AmnZo grIm h¡ {H$ 12 – 7 = 5 h¡&

Am¡a AmnZo grIm h¡¡ {H$ 7 H$s `moJ\$br` à{Vbmo_ g§»`m – 7 h¡& Bg Vah Amn {dMma
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H$a gH$Vo h¢ {H$ 12 – 7 = 12 + (–7),  `mZo 12 Am¡a -7 Omo‹S>Zo na&

F$UmË_H$ nyUmªH$ g_mZ H$aZo Ho$ {bE h_Zo Omo‹S> H$s {dñV¥V à{H«$`m H$mo ì`dH$bZ
Zm_ {X`m h¡& Bggo Xmo nyUmªH$ F$UmË_H$ hmoZo na ^r AW©nyU© hmoVm h¡& _mZ br{OE h_| –
8 – 13 H$m Omo‹S> kmV H$aZm h¡& Bgo h_ Eogo {bIVo h¡ (–8) + (– 13) = – (8 + 13)
= – 21.

Bg Vah  h_Zo Omo F$UmË_H$ nyUmªH$m| H$m `moJ\$b n[a^m{fV {H$`m h¡& A~ 15 –
21 Š`m hmoVm h¡? ñnîQ> h¡ {H$ h_| 15 Am¡a (–21) OmoS>Zm h¡&

n[a^mfm Ho$ AZwgma 15 + (–21) = – (21 – 15) = – 6, ‘m’ H$s `moJ\$br`
à{Vbmo_ g§»`m Š`m h¡? Š`m|{H$ m + (–m) = 0 h_ m H$mo –m H$s `moJ\$br` à{Vbmo_
g§»`m _mZVo h¡& Bg Vah h_| –(–m) = m àmßV hmoVm h¡&

`hm± `h _hËdnyU© h¡ {H$ – g§Ho$V `moJ\$br` à{Vbmo_ gy{MV H$aVm h¡&

""Hw$N> àmßV H$aZo Ho$ {bE h_| Hw$N> ImoZm n‹S>Vm h¡'' `h gmd©{ÌH$ {Z`_ h¡& `h ñnîQ>
h¡ {H$ Z na h_ x + a = b g_rH$aU hb H$a gH$Vo h¡ Ohm± a Am¡a b Xmo nyUmªH$ h¡&

N na h_ Eogo g_rH$aU hb Zht H$a gH$Vo O~ VH$ b > a Z hmo Am¡a a, b ñd^m{dH$

g§»`m`| h¡& BgHo$ {dnarV, Amn XoIVo h¢ {H$ g^r nyUmªH$m| Ho$ g_wÀM` na, àË`oH$ A[aŠV
Cng_wÀM` _| H${ZîR>V_ g§»`m hmoZm Adí` Zht h¡&

`{X h_ g^r F$UmË_H$ g§»`mAm| H$m g_wÀM` {..... –5, –4, –3, –2, –1} na {dMma
H$a| Bg_| H$moB© H${ZîR>V_ g§»`m Zht h¡ (Š`m|?) naÝVw `hm± {OVZm àmßV hþAm h¡ dh ZîQ>
go A{YH$ h¡&

nwZ… EH$ ~ma Z g_wÀM` na {dMma H$s{OE& `hm± h_ ax = b Ohm± a 0 hmo, ê$n
Ho$ g_rH$aU hb Zht H$a gH$Vo& (`{X a, b H$mo ^mJ XoVm hmo Vmo Bgo hb H$a gH$Vo h¡)&
AV… Z ^r Bg H$m`© _| An`m©ßV h¡& h_ EH$ Z`o g§»`m àUmbr H$s Anojm H$aVo {Og_|
Z go ^r A{YH$ à{H«$`m`| H$a gH|$& h_| `h Ü`mZ XoZm hmoJm {H$ Z Ho$ JwUY_© Ho$ gmW AÝ`
^r Cn`moJ _| Am`|& bo{H$Z `mX ah| {H$ Hw$N> ImoZm hmoJm& AmB`o XoI| {H$ Š`m ImoZm h¡ `m
àmßV H$aZm h¡?

Aä`mg 7.1
1. BZ H$WZm| _| Cn`wŠV {Z`_ nhMm{Z`o>&
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(i) 2 + (3 + 4) = (2 + 3) + 4
(ii) 2.8 = 8.2
(iii) 8 (6 + 5) = (8.6) + (8.5)

2. {ZåZ nyUmªH$m| Ho$ `moJ\$br` à{Vbmo_ kmV H$s{OE &

6, 9, 123, – 76, – 85, 1000
3. {ZåZm| _| m nyUmªH$ H$m _yë` kmV H$s{OE &

(i) m + 6 = 8
(ii) m + 25 = 15

(iii) m – 40 = – 26
(iv) m + 28 = – 49

4. {ZåZm| H$mo AmamohU H«$_ _| {b{IE&

21, –8, –26, 85, 33, –333, –210, 0, 2011
5. {ZåZm| H$mo AdamohU H«$_ _| {b{IE&

85, 210, –58, 2011, –1024, 528, 364, –10000, 12
n[a_ò  g§»`mE±

Amn nyd© H$s H$jmAm| _| {^ÝZm| Ho$ ~mao _| grIm h¡  Omo 
p

q
 Ho$ ê$n H$s g§»`mE± h¡

Ohm± p Am¡a q ñdm^m{dH$ g§»`mE± h¢&

CXmhaU : 
1 1 3 8, , ,
2 3 4 3  Am{X g§»`mE|

AmnZo Eogr g§»`mAm| H$mo Omo‹S>Zm Am¡a JwUm H$aZm ^r grIm h¡&

CXmhaU 1 : 
1
3  Am¡a 

8
5   Omo{S>`o Am¡a JwUm H$s{OE&

hb : 
   1 5 8 31 8 5 24 29

3 5 3 5 15 15
   

   


CZH$m JwUm h¡ 
1 8 1 8 8
3 5 3 5 15


  



`{X 
10
4  {X`o OmZo na h_ Cgo {ZåZ ê$n _| {bIVo h¡ 

10 5 2 5
4 2 2 2
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A§e _| go 2 Am¡a ha _| 2 H$mo {ZîH$m{gV H$aVo h¢ &
AÝ` eãXm| _| A§e  Am¡a ha _| g_mZ JwUZIÊS> hmoZo na h_ AnZr gw{dYm Ho$ {bE

^mJ XoVo h¡& Bg Vah 
10
4  Am¡a 

5
2  _| A§Va Zht h¡&

`{X h_| 
1
3  H$mo 

8
5  go ^mJ XoZm h¡ Vmo n[aUm_ h¡ : 

AmnZo {^ÝZm| H$mo n`m©ßV Aä`mg {H$`m h¡&
Š`m BZ ~mVm| EH$ _mZH$ ê$n _| {bI gH$Vo h¢? F$UmË_H$ nyUmªH$m| H$s Vah Š`m

F$UmË_H$ {^ÝZm| H$mo g_m{dîQ> H$a gH$Vo h¢?

p

q
 _| ì`ŠV g§»`m H$mo h_ n[a_ò  g§»`m H$hVo h¢, Ohm± p  EH$ nyUmªH$ h¡ Am¡a q

ñdm^m{dH$ g§»`m h¡&

0q   h¡&

n[a_ò  g§»`m 
p

q
 _| p  H$mo A§e Am¡a q  H$mo ha H$hVo h¢&

AV… n[a_ò  g§»`m H$m ha h_oem KZmË_H$ nyUmªH$, Ohm± A§e KZmË_H$,  F$UmË_H$ AWdm
g§̂ dV… "0' hmoVm h¡ &

Xmo n[a_ò  g§»`mE± 
a

b
 Am¡a 

c

d
 g_Vwë` H$hbmVo h¡& `{X a d c b    hmo&

`h JwU AW©nyU© h¡ Š`m|{H$ , , ,a b c d  nyUmªH$ h¡& Bg Vah 
10
4  Am¡a 

5
2  g_Vwë` h¡

Š`m|{H$  10 2 5 4    hmoVm h¡& n[a_ò  g§»`m 
a

b
 g~go gabV_ ê$n hmoJm `{X a  Am¡a

b  Ho$ 1 Ho$ Abmdm AÝ` H$moB© JwUZIÝS> Z hm|& AV… 
5
2  gabV_ ê$n  _| h¡ ~pëH$ 

10
4

Zht&

H$m`©H$bmn 2 : 
3
4  Ho$ Xg g_Vwë` n[a_ò  g§»`mE| {b{IE& Eogo {H$VZo n[a_ò  g§»`m`|

h¡ Omo 
3
4  Ho$ g_Vwë` h¢?

Bg Vah   g^r n[a_ò  g§»`m`| h¢& h_| kmV hmoVm h¡
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{H$ àË`oH$ nyUmªH$ n[a_ò  g§»`m h¡& nyUmªH$ a  H$mo 1
a

 Ho$ ê$n _| ì`ŠV H$aVo h¡& AV… 7

Am¡a 
7
1  _| H$moB© A§Va Zht h¡& _mZ br{OE EH$ {^ÝZ 

3
4  {X`m J`m h¡& O¡go h_ Zo ñdm^m{dH$

g§»`mAm| Ho$ Cn`moJ go F$UmË_H$ nyUmªH$m| (AWdm KZmË_H$ nyUmªH$m| H$mo) H$s n[a^mfm Xr h¡

Cgr Vah 
3
4  H$m F$UmË_H$ n[a^m{fV H$a gH$Vo h¢&

Bgo n[a_ò  g§»`m 
3
4

  n[a^m{fV H$aVo h¢& Bgo 
3
4

  go gy{MV H$aVo h¢&

h_ n[a_ò  g§»`mAm| Ho$ g_wÀM` H$mo Q  go gy{MV H$aVo h¡& AV…

Q  =
p

q





 Ohm± ,p q  nyUmªH$ h¡ Am¡a 0q  ,  ,p q  H$m _.gm.A = 1
p

q





`hm± _.gm.A H$m AW© _hÎm_ gm_mÝ` AndV©Z h¡&
`hm± Amn gmoMVo hm|Jo h_ ha _| F$UmË_H$ nyUmªH$ Š`m| Zht boVo?

_mZ br{OE h_ 
p

q  O¡gr g§»`m boVo h¢, Ohm± 0q   EH$ nyUmªH$ h¡& Amn XoI|Jo {H$ `h

n[a_ò  g§»`m 
p

q


 Ho$ g_Vwë` h¡, Š`m|{H$    p q p q    

AV… ha _| Ho$db KZmË_H$ nyUmªH$ hr gr{_V aIZo go n[a_ò  g§»`mAm| H$s hm{Z Zht h¡&
A§J«oOr _| Rational number, eãX Ratio (AZwnmV) go {b`m J`m h¡&

n[a_ò  g§»`m Xmo nyUmªH$m| H$m AZwnmV h¡ Ohm± ha eyÝ` Ho$ ~am~a Zht h¡&

Aä`mg 7.2

1.
5
7  Ho$ Xg g_Vwë` n[a_ò  g§»`m {b{IE Am¡a ha 80 VH$ gr{_V a{IE&

2.
11
5  Ho$ 15 g_Vwë` n[a_ò  g§»`m {b{IE Am¡a A§e 180 VH$ gr{_V hmo&

3. Xg KZmË_H$ n[a_`o g§»`m {b{IE Vm{H$ A§e Am¡a ha H$m Omo‹S> 11 h¡& CÝh|
AdamohaU H«$_ _| {b{IE &

4. Xe KZmË_H$ n[a_ò  g§»`m {b{IE Vm{H$ àË`oH$ A§e - ha - 2 hmo& CÝh|
AmamohU H«$_ _| {b{IE &
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5. Š`m 
3
2  EH$ n[a_ò  g§»`m h¡ ? `{X Eogm hmo Vmo, Cgo n[a^mfm Ho$ AZwgma

H¡$go {Zê${nV H$a|Jo? (AWm©V² ha KZmË_H$ nyUmªH$ h¡)

6. nyd© H$s H$jmAm| _| AmnZo 0.9, 0.8 Xe_bdm| H$m AÜ``Z {H$`m h¡& Š`m Amn
BÝh| n[a_ò  g§»`m Ho$ ê$n _| ì`ŠV H$a gH$Vo h¢?

n[a_ò  g§»`mAm| Ho$ JwUY_©

AmdaU JwUY_© O¡gm h_Zo ñdm^m{dH$ g§»`m Am¡a nyUmªH$ Ho$ g§X^© _| `moJ\$b Am¡a JwUZ\$b
go g§~§{YV AmdaU {Z`_, H«$_ {d{Z_` {Z`_, gmhM`© {Z`_ VWm {dVaU {Z`_ H$s n[a^mfm
Xr h¡ Š`m Cgr àH$ma n[a_ò  g§»`mAm| Ho$ `moJ\$b Am¡a JwUZ\$b go g§~§{YV g^r {Z`_
n[a^m{fV H$a gH$Vo h¢?

g~go nhbo h_| {^ÝZm| Ho$ `moJ\$b Am¡a JwUZ\$b go ewê$ H$aZm h¡, {Ogo h_Zo àmW{_H$
H$jmAm| _| grIm  h¡&

CXm : (1) AmB©E 
5
6  Am¡a 

11
13  H$m `moJ\$b kmV H$a| &

5 11 5 13 11 6
6 13 6 13

  
 



65 66 131
78 78


 

Bgr Vah 
4
7   Am¡a 

3
5


 H$m Omo‹S> h¡&

=
 20 21

35
 

 =
1

35


7
4


 Am¡a 
3

7


 H$m Omo‹S> h¡&
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CXmhaU 2:  
2
11  Am¡a 

8
7  H$m JwUZ\$b h¡

2 8 2 8 16
11 7 11 7 77


  



Bgr Vah 
3

5


 Am¡a 
7

2


 H$m JwUZ\$b h¡

   3 73 7 21
5 2 5 2 10

  
   


BZ {dMmam| Ho$ AmYma na h_ Xmo n[a_ò  g§»`mAm| H$m `moJ\$b Am¡a JwUZ\$b n[a^m{fV

H$aVo h¢&

XÎm Xmo n[a_ò  g§»`m 
a
b
 Am¡a 

c
d
 H$m Omo‹S> Am¡a JwUZ\$b h_ Bg Vah n[a^m{fV H$aVo h¢&

a c ad cb
b d bd


   Am¡a 

a c ac.
b d bd



Š`m|{H$ b 0  Am¡a d 0  Amn XoIVo h¢ {H$ bd EH$ ñdm^m{dH$ g§»`m h¡& VWm{n

ad cd  Am¡a ac  nyUmªH$ h¡& AV… {ZU©̀  bo gH$Vo h¢ {H$ 
ad cb

bd


 Am¡a 
ac
bd

 n[a_ò  g§»`mE|

h¢& Bg Vah Xmo n[a_ò  g§»`mAm| H$r `moJ nwZ… EH$ n[a_ò  g§»`m h¡&

n[a_ò  g§»`mAm| Ho$ g_wÀM` na Omo‹S> Am¡a JwUm H$m AmdaU {Z`_ gË` h¡&

H$m`©H$bmn 3 : Xg n[a_ò  g§»`m `w½_ br{OE àË`oH$ `w½_m| H$m `moJ\$b kmV H$s{OE& Amn
XoI|Jo {H$ CZH$m `moJ n[a_ò  g§»`m hr h¡& Bg Vah OmZ br{OE {H$ `moJ\$b na AmdaU
{Z`_ gË` h¡& Bgr Vah Xmo g§»`mAm| H$mo JwUm H$s{OE Am¡a OmZ br{OE JwUZ\$b na ^r
AmdaU {Z`_ gË` h¡&
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gmhM`© JwU

nyUmªH$m| Ho$ g§X^© _| AmnZo `h JwU OmZm h¡ {H$    p q r p q r      Am¡a

   p, q.r p.q .r

CXmhaU : 3 +  (5 + 8) = (3 + 5) + 8 Am¡a

 3 × (5 × 8) = (3 × 5) × 8

Š`m Eogo JwU n[a_ò  g§»`mAm| na gË` h¡?

CXmhaU 3.

1 4 6, ,
2 5 7


 VrZ n[a_ò  g§»`mAm| na {dMma H$s{OE& Amno XoIVo h¢ {H$ -

Xÿgao nj _| Amn XoIVo h¢

 
1 4 6 5 8 6
2 5 7 10 7

           
   

=
13 6
10 7


  =

91 60
70


=
31
70

dm_ nj

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



142

Š`m Amn {ZU©̀  bo gH$Vo h¢ {H$

`h H$moB© ^r VrZ n[a_ò  g§»`m 
a
b , 

c
d  Am¡a 

e
f  na gË` hmoVm h¡&

Amn XoIVo h¢ {H$ XmoZm| 
a c e
b d f

   
 

 Am¡a 
a c e
b d f

   
 

Amn àmßV H$aVo h¢

  
a c e a cf ed
b d f b df

     
 

 adf cf de b
bdf

 


=
adf cfb deb

bdf
 

Bgr Vah

a c e ad cb e
b d f bd f

     
 

 =
adf cbf ebd

bdf
 

A~ Š`m Amn XoIVo h¢ {H$

adf cfb deb adf cbf ebd    

`h nyUmªH$m| H$m H$m¡Z gm JwUY_© Cn`moJ {H$`m h¡? Bgr Vah XmoZm| `moJ\$b g_mZ h¡&

Bgr Vah JwUm H$aZo na h_ àmßV h¢ 
2 7 11, ,
3 8 13

 na {dMma H$s{OE &

Š`m Amn {ZU©̀  bo gH$Vo h¢ {H$
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h_ {ZU©̀  boVo h¢ {H$ H$moB© n[a_ò  g§»`m 
a c,
b d

 Am¡a 
e
f
 h_| àmßV hmoVm h¡&

a c e a ce ace. . .
b d f b df bdf
    
 

a c e ac e ace. . .
b d f bd f bdf

    
 

Vm{H$ :

a c e a c e. . . .
b d f b d f
      
   

n[a_ò  g§»`mAm| Ho$ g§X^© _| `moJ\$b Am¡a JwU\$b na gmhM`© JwU gË` h¡&

H«$_{d{Z_` JwU : nyUmªH$m| Ho$ `moJ\$b Am¡a JwUm Ho$ g§~§Y _| H«$_{d{Z_` {Z`_ gË` h¡&

m  Am¡a n  Xmo nyUmªH$ Xr OmZo na h_ OmZVo h¡, m n n m  

Am¡a m.n n.m

CXm :  3 + 5 = 5 + 3 Am¡a 3 × 5 = 5 × 3

Š`m `h ~mV| n[a_ò  g§»`mAm| na gË` h¢?

CXmhaU 4 :

AmB©̀ o Xmo n[a_ò  g§»`mAm| Ho$ {Z{X©îQ> g§X^© na {dMma H$a|

_mZ br{OE 
8
11  Am¡a -     Xmo n[a_ò  g§»`mE| h¢&

  

Bgr Vah,

    
 16 11 8 916 8

9 11 9 11
   

 


176 72 104
99 99

- 16
  19
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AV… h_| àmßV h¡ 
8 16 16 8

11 9 9 11
 

  

CXmhaU 5. Bgr Vah Amn gË`mnZ H$a gH$Vo h¢

8 16 16 8. .
11 9 9 11

 


Š`m Amn Bgo gm_mÝ` ê$n Xo gH$Vo h¢?

a
b  Am¡a 

c
d  Xmo n[a_ò  g§»`m br{OE & Ü`mZ Xr{OE&

a c ad cb
b d bd


   Am¡a 

c a cb ad
d b db


 

naÝVw h_ OmZVo h¢ {H$

ad cb cb ad  

Am¡a bd db  (nyUmªH$m| H$m H$m¡Z gm {Z`_ Cn`moJ hþAm h¡?)

AV… `h {ZîH$f© bo gH$Vo h¢ {H$

a c c a
b d d b
  

Omo `moJ\$br` H«$_{d{Z_` JwU h¡ &

Eogm hr {ZarjU JwUm na XoI gH$Vo h¢

a c ac ca c a. .
b d bd db d b

  

Omo JwUZ\$br` H«$_{d{Z_` JwU àmßV hmoVm h¡&

n[a_ò  g§»`mAm| Ho$ g_wÀM` na Omo‹S> Am¡a JwUm H$m H«$_{d{Z_` gË` hmoVm h¡&

{dVaU {Z`_

n[a_ò  g§»`m 
2 1,
3 2

 Am¡a 
1
9
 na {dMma H$s{OE&

h_| kmV hmoVm h¡ {H$ 
2 1 1 2 11 22 11.
3 2 9 3 18 54 27
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Bgr Vah 
2 1 2 1 2 2 66 11. .
3 2 3 9 6 27 162 27

    

Ü`mZ Xr{OE h_Zo g_Vwë` {^ÝZ H$m Cn`moJ {H$`m h¡ & h_ {ZU©̀  bo gH$Vo h¢&

2 1 1 2 1 2 1. . .
3 2 9 3 2 3 9
    
 

H$m`©H$bmn 4 : VrZ-VrZ n[a_ò  g§»`mW| br{OE Am¡a {dVaU {Z`_ H$m gË`mnZ H$s{OE&
Am¡a Bgo gm_mÝ` H$WZ Ho$ ê$n _| {gÕ H$s{OE&

`{X  n[a_ò  g§»`mE| h¡ Vmo

 Ohm± na Amn n[a_ò  g§»`mAm| Ho$ `moJ\$b Am¡a JwUm H$s

n[a^mfm Am¡a nyUmªH$m| Ho$ JwUY_© Cn`moJ H$a|Jo&

n[a_ò  g§»`mAm| na JwUZ\$b, Omo‹S> na {dV[aV hmoVm h¡&

gmo{M`o :

XÎm n[a_ò  g§»`m  
a c e, ,
b d f  na Š`m h_ {ZåZ H$mo àmßV H$a gH$Vo h¢&

a c e a c a e. .
b d f b d b f

             
     

?

AÝ` eãXm| _| Omo‹S>, JwUZ\$b {dV[aV hmoVm h¡? (AWm©V² CnamoŠV {Z`_ _| Š`m
Omo‹S> Am¡a JwUm Ho$ ñWmZm| _| AXb-~Xb H$a gH$Vo h¢?)

`moJ\$br` VËg_H$ Ad`d :

n[a_ò  g§»`m 
0
1  na {dMma H$s{OE& Xo{IE 

7 0 7 1 0 8 7
8 1 8 1 8

  
  



Bgr Vah Amn gË`mnZ H$a gH$Vo h¢ 
0 7 7
1 8 8
 

{H$gr ^r n[a_ò  g§»`m 
a
b  na Amn XoI|Jo {H$ 

a 0 a 1 0 b a
b 1 b 1 b
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Bgr Vah Amn AmgmZr go gË`mnZ H$a gH$Vo h¢ {H$ 
0 a a
1 b b
 

Bg Vah 
0
1  `moJ\$br` VËg_H$ Ad`d Ho$ ê$n _o§ H$m_ H$aVm h¡& Bgo h_ Ho$db

0 go gy{MV H$aVo h¢&

n[a_ò  g§»`mAm| _| "0' `moJ\$br` VËg_H$ Ad`d h¡; r 0 0 r 0     g^r n[a_ò
g§»`m " r ' Ho$ {b`o&

JwUZ\$br` VËg_H$ Ad`d

nwZ… n[a_ò  g§»`m 
1
1   na {dMma H$s{OE&

CXmhaU : 
11 1 11
12 1 12

  

{H$gr ^r n[a_ò  g§»`m 
a
b  Ho$ {bE, h_ XoIVo h¡ {H$

a 1 a 1 a. .
b 1 b 1 b

 

Bg Vah n[a_ò  g§»`m 
1
1  ({Ogo "1' go gy{MV H$aVo h¡) JwUZ\$br` VËg_H$ Ad`d h¡&

g^r n[a_ò  g§»`m " r ' Ho$ {bE n[a_ò  g§»`mAm| Ho$ g_wÀM` _| "1'
JwUZ\$br` VËg_H$ Ad`d h¡ 1; r.1 r 1.r  , g^r n[a_ò  g§»`m " r ' Ho$
{bE

`moJ\$br` à{Vbmo_

8
13

  Am¡a 
8

13


 br{OE `{X h_ BÝh| Omo‹S>Vo h¢ Vmo

`h {H$gr ^r n[a_ò  g§»`m Ho$ {bE `h gË` h¡&
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àË`oH$ n[a_ò  g§»`m 
a
b  Ho$ {bE, n[a_ò  g§»`m a

b
  na {dMma H$s{OE& AmB©E BgH$m

`moJ\$b kmV H$a|&

 
2 2

ab a ba a 0
b b b b

 
  

naÝVw n[a_ò  g§»`m 2

0
b  `h 

0
1  g_mZ h¡

Š`m|{H$ `o g_Vwë` {^ÝZ h¡&

BgVah  a
b
   `h 

a
b  `moJ\$br` à{Vbmo_ (g§»`m) h¡&

àË`oH$ n[a_ò  g§»`m " r ' Ho$ {bE, EH$ Eogr n[a_ò  g§»`m {dÚ_mZ h¡, {Og o r

go gy{MV H$aVo h¢ Vm{H$    r r 0 r r      .

JwUZ\$bZr` à{Vbmo_ (multiplication inverse)
AmnZo XoIm h¡ EH$ nyUmªH$ H$m JwUZ\$br` à{Vbmo_ Zht hmo gH$Vm& CXmhaU 8 H$m JwUZ\$br`

à{Vb mo_ Zht h¡& 8 × a = 1 = 'a'  nyUmªH$ Ho$ {bE g§̂ d Zht h¡& naÝVw n[a_ò  g§»`m 
7
5

na {dMma H$s{OE : h_| kmV hmoVm h¡ {H$ 
7 5 35 1
5 7 35
    `h g^r eyÝ`a{hV g^r n[a_ò

g§»`m Ho$ {bE gË` h¡&

EH$ eyÝ` a{hV n[a_ò  g§»`m 
a
b  br{OE& {\$a a 0  h¡ AV… 

b
a  ^r EH$ n[a_ò  g§»`m

h¡& Ü`mZ Xr{OE

a b ab 1.
b a ba 1

 

Omo JwUZ\$br` VËg_H$ Ad`d h¡& h_Zo 
1
1  Am¡a 

ab
ba  g_Vwë` {^ÝZ h¢&

Ü`mZ Xr{OE {H$ àË`oH$ eyÝ` a{hV n[a_ò  g§»`m H$m JwUZ\$br` à{Vbmo_ hmoVm h¡&

àË`oH$ n[a_ò  g§»`m r 0  Ho$ {bE EH$ n[a_ò  g§»`m CnpñWV {Ogo

1r (AWdm 
1
r ) go gy{MV H$aVo h¢ Vm{H$ 1 1r.r 1 r .r   .
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nyUmªH$m| _|, AmnZo "{ZñH$mgZ' Zm_H$ EH$ _hËdnyU© {Z`_ H$m AÜ``Z {H$`m h¡&

CXmhaU : `{X 8 × a = 48

8 × a = 8 × 6

XmoZm| Va\$ go 8 {ZH$m{gV H$aZo na h_ a = 6 hmoVm h¡& Bg Vah `{X a, b, c nyUmªH$
Vm{H$ a   0 Am¡a ab = ac Vmo b = c n[aUm_V… g_mZVm Ho$ XmoZm| njm| go eyÝ`a{hV nyUmªH$

{ZH$m{gV H$a gH$Vo h¡& `h  na gË` h¡& CXmhaU 
4 2
4 2
 , Š`m|{H$ `o g_Vwë` {^ÝZ h¡

naÝVw 
4 22
4 4
   Am¡a 

2 12
2 2
 

Bg Vah Amn àmßV H$aVo h¢

2 12 2
4 2

  

XmoZm| njm| _| go 2 {ZñH$m{gV H$aZo go Amn àmßV H$aVo h¢ 
2 1
4 2
  Omo gË` h¡ Š`m|{H$

`o g_Vwë` {^ÝZ h¡&

_mZ br{OE 
a c e, ,
b d f  VrZ n[a_ò  g§»`m`| h¢ Vm{H$ 

a 0
b
  h¡ & Amn XoI|Jo {H$

a c a e. .
b d b f



Š`m|{H$ 
a 0
b
  H$m JwUZ\$br` à{Vbmo_ 

b
a  h¡&

XmoZm| njm| _| 
b
a  go JwUm H$s{OE&

b a c b a e. . .
a b d a b f
      
   

gmhM`© {Z`_ Cn`moJ H$aZo na

b a c b a e. . . .
a b d a b f

      
   

Bggo àmßV hmoVm :

c e
d f
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AV… h_ XmoZm| njm| _| 
a
b  {ZñH$m{gV {H$`m h¡&

A~ h_  g_wÀM` na ì`dH$bZ Am¡a ^mJ Xmo à{H«$`mAm| H$s n[a^mfm XoVo h¢& 
4

13  Am¡a

12
7  Xmo n[a_ò  g§»`mAm| na {dMma H$s{OE& h_|  H$m AW© g_PZm h¡&

Amn OmZVo h¢ {H$ 
12
7  H$m `moJ\$br` à{Vbmo_    h¡&

4 12 4 12
13 7 13 7


  

`moJ\$b H$s n[a^mfm na h_ Bgo gab H$a gH$Vo h¢&

ì`dH$bZ H$m AW© `moJ\$br` à{Vbmo_ Omo‹S>Zm h¡.&

`{X 
a
b  Am¡a 

c
d   Xmo n[a_ò  g§»`mE| h¡, Vmo

a c a c ad bc
b d b d bd

 
   

Bgr Vah, `{X 
a
b  Am¡a 

c
d   Xmo n[a_ò  g§»`mE| h¡, Am¡a 

c
d   eyÝ` Ho$ ~am~a Zht h¡, Vmo

a
b  H$m 

c
d  go ^mJ boZo H$m AW© h¡&

a c a d ad
b d b c bc
   

Ü`mZ Xr{OE h_ 
a
b  Ho$ gmW 

c
d  Ho$ JwUZ\$br` à{Vbmo_ go JwUm H$aVo h¢, Omo eyÝ`a{hV n[a_ò

g§»`m h¡&

`{X Amn 
8

15  H$mo 
7

11  go ^mJ bJmZm h¡ Vmo h_ Ho$db

8 7
15 11

 = 
8 11 88

15 7 105
 

  

-12
  7
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_yb à{H«$`mE| Ho$db Omo‹S> Am¡a JwUm h¡& ì`dH$bZ Am¡a ^mJ; Omo‹S> Am¡a JwUm Ho$ nXm|
_| n[a^m{fV H$aVo h¢&

AmB©E, h_ g§»`m àUmbr H$mo Z  go Q  VH$ {dñVma H$aZo H$m bm^ XoI|& `{X a 0
EH$ nyUmªH$ h¡, Eogm H$moB© nyUmªH$ b  Zht h¡ Vm{H$ a.b b.a 1   O~ VH$ a 1  AWdm a 1 
hm|& AV… 1 go 1 Am¡a 1  Ho$ Abmdm {H$gr nyUmªH$ H$m JwUZ\$br` à{Vbmo_ Zht h¡& AWm©V²,
Q  _| àË`oH$ eyÝ`a{hV n[a_ò  g§»`m H$m JwUZ\$br` à{Vbmo_ hmoVm h¡&

Bggo h_ rx s, , Ohm± r 0  h¡ Am¡a " s ' n[a_ò  g§»`m`| h¢& _mZ br{OE h_|

3 5
8 9

x  g_rH$aU hb H$aZm h¡& x  Ho$ {bE hb H$aZo h_| XmoZm| Va\$ 
8
3
 go JwZm H$aZm hmoJm&

Bg Vah
8 3 8 5 40
3 8 3 9 27

40
27

 x  Bg Vah H$moB© ^r g_rH$aU hb H$a gH$Vo h¢&

_mZ br{OE 
ar
b

  Am¡a 
us
v

  hmo Ohm± a, u  nyUmªH$ h¡ Am¡a b, v  ñdm^m{dH$ g§»`m

h¡& Š`m|{H$ r 0 , a 0  Am¡a  Š`m|{H$ " r ' H$m JwUZ\$br` à{Vbmo_ 
b
a  h¡& XmoZm| njm|

Bggo JwUm H$aZo na, h_ àmßV H$aVo h¡,

b a b u. .x .
a b a v
   
 

{Oggo h_| àmßV hmoVm h¡, 
bux
a.v



Aä`mg 7.3

1. {ZåZm| _| gy{MV JwU nhMm{Z`o

( i)315 115 430 

(ii)
3 9 27.
4 5 20
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(iii)5 0 0 5 5   

(iv)
8 81
9 9
 

(v)
8 8 0

17 17


 

(vi)
22 23. 1
23 22



2. {ZåZ Omo{‹S>`m| go H«$_{d{Z_` JwU Om±M H$s{OE :

(i) 
102 3,
201 4

(ii) 
8 23,

13 27


(iii) 
7 18,

9 19
 

3. {ZåZ n[a_ò  g§»`m Ho$ Omo{‹S>`m| na JwUZ\$br` H«$_{d{Z_` {Z`_ Om±M H$s{OE

(i) 
22 3,
45 4

 (ii) 
7 25,

13 27


(iii) 
8 17,

9 19
 

4. {ZåZ n[a_ò  g§»`mAm| Ho$ Ì`r na {dVaU {Z`_ H$m gË`mnZ H$s{OE&

(i) 
1 1 1, ,
8 9 10

(ii) 
4 6 11, ,

9 5 10

(iii) 
3 13,0,
8 7

5. {ZåZm| Ho$ `moJ\$br` à{Vbmo_ g§»`m kmV H$s{OE&

8 6 3 16 4, , , ,
6 10 8 3 1

  

6. {ZåZ Ho$ `moJ\$br` à{Vbmo_ kmV H$s{OE&

6 8 19 12, , , ,
11 15 18 1000
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g§»`maoIm na n[a_ò  g§»`mAm| H$m {Zê$nU

BgHo$ nyd© AmnZo g§»`maoIm na nyUmªH$m| H$mo {Zê${nV H$aZm grIm h¡& EH$ AZ§V gab
aoIm br{OE, Cgna H$moB© {~ÝXþ A§{H$V H$s{OE& Bgo "0' go gy{MV H$s{OE& EH$ b§~mB© H$s
BH$mB© {ZpíMV H$a, "0' Ho$ XmoZm| njm| _| g_mZ Xÿar A§{H$V H$s{OE , BH$mB© Xÿar na "1' àmßV
hmoVm h¡& EH$ Am¡a BH$mB© H$s Xÿar AmJo ~‹T>Zo 2 àmßV hmoVm h¡ Am{X& `{X ~m`| nj EH$ BH$mB©
H$s Xÿar - 1 àmßV hmoVm h¡ Am¡a EH$ Am¡a BH$mB© Xÿar ~‹T>o Vmo -2 àmßV hmoVm h¡ Am{X& Bg
Vah g§»`maoIm g^r nyUmªH$ {Zê${nV hmo OmVo h¢&

1 2 3 4 50-1-2-3-4-5

h_ Bgr g§»`maoIm na n[a_ò  g§»`m A§{H$V H$a gH$Vo h¢& CXmhaU 
1
2
 h_ "0' Am¡a

"1' Ho$ _Ü`Xÿar na A§{H$V H$a gH$Vo h¢&

"0' Am¡a "1' Ho$ ~rM Ho$ aoImIÊS> g_{Û^mOZ H$aZo na "A' {~ÝXþ àmßV hmoVm h¡& Bgr

Vah -1 Am¡a "0' Ho$ ~rM Ho$ aoImIÊS> g_{Û^mOZ H$aZo - ½ àmßV hmoVm h¡& h_ 
7
3  H¡$go

àmßV H$a gH$Vo h¢?

"0' go "7' Ho$ ~rM Ho$ aoImI§S> PQ  na It{ME& h_ PQ  Ho$ VrZ g_mZ ^mJ ~ZmVo

h¡& PR RS SQ   (h_| `hm± Hw$N> Á`m{_Vr` aMZmAm| H$s Amdí`H$ h¡ {Ogo AmJo grI|Jo)

Vmo 
7PR
3

  "R ' {~ÝXþ n[a_ò  g§»`m 
7
3  {Zê${nV H$aVm h¡& "R ' Ho$ ~m`| nj _| " P ' '

A§{H$V H$aVo h¡ Vm{H$ R 'P PR  &

0- /7 3
7/3

P R S QR1
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H$m`©H$bmn 5 : EH$ g§»`maoIm ItMH$a 
1 1 1 4 3, , , ,
8 6 3 5 8

  A§{H$V H$s{OE&

Bg Vah g§»`maoIm na àË`oH$ n[a_ò  g§»`m H$mo EH$ {ZpíMV {~ÝXÿ go gy{MV H$a gH$Vo

h¢& Amn XoIVo h¢ {H$ 
2
4  Am¡a 

1
2  XmoZm| EH$ hr {~ÝXþ gy{MV H$aVo h¡& (Š`m|?)

n[a_ò  g§»`mAm| Ho$ g_Vwë` Am¡a XÎm n[a_ò  g§»`m, g§»`m aoIm na EH$ hr {~ÝXþ go gy{MV
{H$`o OmVo h¢&

0 1/8
1/4

3/8
1/ 2

3/4 1

g§»`maoIm na n[a_ò  g§»`mAm| H$mo {Zê${nV H$aVo g_` Š`m Amn hmoZo dmbo à{H«$`m H$m

{ZarjU H$a gH$Vo h¢? "0' Am¡a "1' Ho$ ~rM 
1
2  {Zê${nV H$aZo Amn 0 Am¡a 1 Ho$ ~rM

H$m aoImIÊS> H$m g_{Û^mOZ H$aVo h¢& `{X 0 Am¡a 
1
2  H$s _Ü`{~ÝXþ H$mo 

1
4  go gy{MV H$aVo

h¢ Am¡a 
1
2  Am¡a 1 H$s _Ü`{~ÝXþ H$mo 

3
4  go gy{MV H$aVo h¢&

1
4   Am¡a 

1
2  H$s _Ü`{~ÝXþ 

3
8  go gy{MV H$aVo h¢& Amn XoIVo h¡ {H$ Xmo n[a_ò  g§»`mAm|

H$mo gy{MV H$aZodmbo Xmo {~ÝXþAm| Ho$ ~rM H$s {~ÝXþ ^r EH$ n[a_ò  g§»`m& Amn XoIVo h¢ {H$

Z  na H$s H«$_~ÕVm H$m Cn`moJ H$a n[a_ò  g§»`mAm| H$mo ^r H«$_ go {bI gH$Vo h¢& _mZ

br{OE 
a
b  Am¡a 

c
d  Xmo n[a_ò  g§»`mE| h¡& 

a c
b d
 H$hVo h¢ `{X ad bc  hmo& Bg Vah 

6 7
7 8


Š`m|{H$ 48 49  h¡& BgHo$ {dnarV 
7 6
8 7

    Š`m|{H$ 49 48    h¡&

_mZ br{OE 
2
7
  Am¡a 

5
8
 Xmo n[a_ò  g§»`m h¡& Vmo 

2 5
7 8


BZH$m Am¡gV h¡ 
2 5

517 8
2 112




A~ 
51 2,

112 7
 Am¡a 

5
8
 Ho$ ~rM h¡& dmñVd _| 

2 51 5
7 112 8
   {Ogo h_ AmgmZr go gË`mnZ

H$a gH$Vo h¢&
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`{X h_ Xmo n[a_ò  g§»`m 
a
b  Am¡a 

c
d  go àma§̂  H$aVo h¢ Vm{H$ 

a c
b d
  Vmo .

a
b  Am¡a

c
d   gy{MV H$aZodmbo {~ÝXþAm| H$s _Ü`{~ÝXþ go

a c
ad bcb d

2 2bd

 
  g§»`m

{Zê${nV hmoVr h¡& Omo nwZ… EH$ n[a_ò  g§»`m h¡& Amn Ü`mZ Xo gH$Vo h¢ {H$

a ab bc c
b 2bd d


 

dmñVd _|,
a ad bc
b 2bd


     a 2bd b ad bc  

 2ad ad bc   (b  {ZñH${gV H$aZo na)

  ad bc  
a c
b d


Omo {X`m J`m h¡& Bgr Vah AÝ` Ag_mZVm  ^r {gÕ H$a gH$Vo h¢& AV… n[a_ò

g§»`m 
ad bc

2d


 {ZpíMV ê$n go 
a
b  Am¡a 

c
d  Ho$ ~rM _| h¡&

Xmo {ZpíMV n[a_ò  g§»`mAm| Ho$ ~rM EH$ Am¡a n[a_ò  g§»`m hmoVr h¡&

Bgo nyUmªH$m| Ho$ JwU Ho$ gmW VwbZm H$s{OE& EH$ nyUmªH$ m  {X`o OmZo na Am¡a CgHo$
AJbo nyUmªH$ m 1  Ho$ ~rM H$moB© nyUmªH$ Zht hmoVm& h_ AJbo nyUmªH$ Ho$ ~mao _| H$h gH$Vo
h¡ naÝVw AJbo n[a_ò  g§»`m Zht H$h gH$Vo h¢& {ZpíMV ê$n go nyUmªH$ go n[a_ò  g§»`m
H$s Amoa ~T>Vo `h H$_r ah OmVr h¡&

AV… bm^ ahm h¡ {H$ h_ EH$ n[a_ò  g§»`m H$mo Xÿgao eyÝ`a{hV n[a_ò  g§»`m go ^mJ

bJm gH$Vo h¡ Omo h_| rx s  g_rH$aU hb H$aZo _| ghm`H$ h¡; Ohm± r 0  Am¡a s n[a_ò
g§»`m`| h¡& H$_r `h ahr h¡ {H$ n[a_ò  g§»`m| _| nyUmªH$m| H$s Vah AJbr n[a_ò  g§»`m Zht h¡&
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Aä`mg 7.4
1. {ZåZ n[a_ò  g§»`mAm| H$mo g§»`m aoIm na {Zê${nV H$s{OE&

8 3 2 12 45, , , ,
5 8 7 5 13

2. {ZåZ n[a_ò  g§»`mAm| H$mo AmamohU H«$_ _| {b{IE&

3
4 , 

7
12 , 

15
11 , 

22
19 , 

101
100 , 

4
5 , 

102
81 , 

13
7

3.
2
5  Am¡a 

3
5  Ho$ ~rM 5 n[a_ò  g§»`m {b{IE {OZHo$ "ha' g_mZ h¡&

4. "1' go H$_ ahZodmbo {H$VZo KZmË_H$ n[a_ò  g§»`m`| h¡ Vm{H$ A§e Am¡a ha H$m
Omo‹S> 10 go A{YH$ Zht h¡&

5. _mZ br{OE 
m
n  Am¡a 

p
q  Xmo KZmË_H$ n[a_ò  g§»`m`| h¡& ~VmBE 

m
n  Am¡a 

p
q

Ho$ g§X^© _| 
m p
n q

  H$hm± pñWV hmoJm?

6. 0 Am¡a 1 Ho$ ~rM _| {H$VZo n[a_ò  g§»`mE| h¢ Vm{H$ n[a_ò  g§»`m H$m ha 80 h¡?

7. 0 Am¡a 1 Ho$ ~rM _| {H$VZo n[a_ò  g§»`mE| Bg JwU Ho$ {H$ A§e Am¡a ha H$m `moJ
70 h¡&

An[a_o` g§»`mAm| H$m n[aM`
Amn OmZVo h¡ {H$ Eogm H$moB© nyUmªH$ Zht h¡ {OgH$m dJ© 2 hmo& h_mam VH©$ Wm {H$

12 = 1< 2 < 4 = 22  Am¡a 1 Am¡a 2 Ho$ ~rM H$moB© nyUmªH$ Zht h¡& Am¡a Amn Zo XoIm
{H$ 1 Am¡a 2 Ho$ ~rM AZoH$ n[a_ò  g§»`mE| h¡& dmñVd _| 1 Am¡a 2 Ho$ ~rM _| AZ{JZV
n[a_ò  g§»`mE| h¡&

AV… 1 Am¡a 2 Ho$ ~rM H$moB© n[a_ò  g§»`m Ty>§T>Zm ñdm^m{dH$ h¡ Vm{H$ CgH$m dJ© 2

hmo& naÝVw Eogm g§̂ d Zht h¡& Eogr H$moB© n[a_ò  g§»`m r  Zht h¡ Vm{H$ 2r 2  h¡&

BgH$m H$maU ^r gab h¡& _mZ br{OE, `{X g§̂ d hmo, Eogr n[a_ò  g§»`m h¡ Vm{H$
2r 2  CgHo$ g§{jßV ê$n _| {bIZo na h¡  Vm{H$ ( p,q ) H$m _.gm.Am = 1 Vmo `h g§~§Y

àmßV hmoVm h¡& 2 2P 2q
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Bggo _mby_ hmoVm h¡ 2p  g_ g§»`m h¡ Am¡a AV… p  ñd`§ g_ g§»`m h¡, Š`m|{H$

`{X p  {df_ h¡ Vmo 2p  ^r {df_ hmoVm h¡& AV… h_ {bI gH$Vo h¡ p 2a  Ohm± a

EH$ nyUmªH$ h¡& à{VñWm{nV H$aZo na 2 24a 2q  AWdm 2q 2a  Vmo {\$a q ^r g_ g§»`m

h¡&

Bg Vah p  Am¡a q  XmoZm| g_ Am¡a CZH$m gm_mÝ` JwUZIÊS>  2 h¡&

`h Vmo {~ëHw$b {dnarV h¡ Š`m|{H$ 
p
q  g§{jßV ê$n _| h¡& AV… {ZîH$f© {ZH$bVm h¡

{H$ Eogr H$moB© n[a_ò  g§»`m Zht h¡ {OgH$m dJ© 2 hmo&

Š`m AmnH$mo bJVm h¡ {H$ g^r n[a_ò  g§»`mAm| H$m g_wÀM` ^r An`m©ßV h¡? Q  _|

Amn 2 2x  O¡go g_rH$aU hb Zht H$a gH$Vo& AV… n[a_ò  g§»`mAm| Ho$ g_wÀM` H$m {dñVma
hþAm&

h_ OmZVo h¢ {H$gr ñdm^m{dH$ g§»`m n  Ho$ {bE Omo g§nyU© dJ© Zht h¡, Eogr n[a_ò

g§»`m Zht h¡ Vm{H$ 2r n  hmo& Bg Vah n  H$s n[a^mfm XoZr hmoJr, Ohm± n  EH$ AnyU©

dJ© h¡& Eogm dmñV{dH$  g§»`mAm|  Ho$ g_wÀM` _| hmo gH$Vm h¡ &  2  Am¡a Eogr g§»`mE|

Omo n[a_ò  Zht h¡, An[a_ò  g§»`mE| H$hbmVr h¡& h_ {gÕ H$a gH$Vo h¢ {H$ Eogr H$moB©

Eogr n[a_ò  g§»`m Zht h¡ {OgH$m KZ 2 Ho$ ~am~a hmo& {Ogo 3 2  Ûmam gy{MV H$aVo h¡& Omo

2 H$m KZ_yb H$hVo h¡& `h nwZ… EH$ An[a_ò  g§»`m h¡&

 go àma§̂  hmoH$a, dmñV{dH$ g§»`m àUmbr (real number system)H$s aMZm hþB©,
naÝVw   H$s g§aMZm g_PZr hmoJr&

dmñV{dH$ g§»`mAm| _| Xmo ^mJ g_m{dîQ> h¡ n[a_ò  g§»`m Am¡a An[a_ò  g§»`m& XmoZm|
^r AZ§V h¡& An[a_ò  g§»`mAm| H$m g_wÀM`, n[a_ò  g§»`mAm| Ho$ g_wÀM` go ~‹S>m h¡& Bg
Vah AZ§V g§»`mAm| Ho$ ~rM AbJ AbJ AZ§V kmZ H$aVo h¡& Bg Vah Amn AZ§V Ho$ {dñ_`r
Xþ{Z`m _| àdoe H$aVo h¢&

eãXmdbr
 H«$_~ÕVm : g§»`mAm| H$s VwbZm
 CÎm_ H«$_~ÕVm JwU : àË`oH$ Cng_wÀM` _| H${ZîR>V_ Ad`d hmoVm h¡&
 KZmË_H$ nyUmªH$ : nyUmªH$ Omo ñdm^m{dH$ g§»`m Ho$ én _| nhMmZo OmVo h¡&
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 F$UmË_H$ nyUmªH$ : nyUmªH$ Omo KZmË_H$ nyUmªH$ Ho$ `moJ\$br` à{Vbmo_ h¡&
 {ZíH$mgZ {Z`_ : {Z`_ {OgHo$ AmYma na g_mZVm Ho$ XmoZm| njm| go

g_mZ eyÝ` a{hV am{e`m| H$mo {ZñH$m{gV H$a gH$Vo h¢&

 n[a_ò  g§»`m : g§»`mE| Omo 
p
q  Ho$ ê$n _| h¡ Ohm± p  nyUmªH$ h¡ Am¡a

q  EH$ ñdm^m{dH$ g§»`m h¡&

 n[a_ò  g§»`m H$m :
p
q  n[a_ò  g§»`m H$m dh ê$n {Og_| p . Am¡a q  Ho$

gm_mÝ`  g§{jßV ê$n JwUZIÊS> Zht hmoVo&
 `moJ\$br` VËg_H$ : g§»`m {Ogo XÎm g§»`m H$mo Omo‹S>Zo na XÎm g§»`m _| H$moB©

n[adV©Z Zht hmoVm&
 `moJ\$br` à{Vbmo_ : g§»`m {Ogo XÎm g§»`m H$mo Omo‹S>Zo go `moJ\$br` VËg_H$

àmßV hmoVm h¡&
 JwUZ\$br` VËg_H$ : g§»`m {Ogo XÎm g§»`m Ho$ gmW JwUm H$aZo XÎm g§»`m _|

H$moB© n[adV©_ Zht hmoVm h¡&
 JwUZ\$br` à{Vbmo_ : g§»`m {Ogo XÎm g§»`m go JwUm H$aZo na JwUZ\$br`

VËg_H$ àmßV hmoVm h¡&
 gm§ÐVm JwU : g§»`mAm| H$mo AbJ AbJ Z H$aZo H$m JwU CXmhaU

g§»`m aoIm na n[a_ò  g§»`m ~hþV Ow‹S>o ahVo h¢&
 AJ« g§»`m : AJbr g§»`m; nyUmªH$m| _| JwU nm`m OmVm h¡ n[a_ò

g§»`mAm| _| Zht&

`mX a{IE

 n[a_ò  g§»`m 
p
q  Ho$ ê$n ì`ŠV AZwnmV h¡ Ohm± p EH$ nyUmªH$ h¡ Am¡a q ñdm^m{dH$ g§»`m&

 n[a_ò  g§»`mAm| H$m `moJ\$b VWm JwUZ\$b n[a_ò  g§»`mAm| Ho$ g_wÀM` _| Amd¥V h¡&
 n[a_ò  g§»`mAm| H$m `moJ\$b Am¡a JwUZ\$b na gmhM`© Am¡a H«$_{d{Z_` bmJy hmoVm h¡

VWm JwUm, Omo‹S> na {dV[aV hmoVm h¡&
 n[a_ò  g§»`m "0' `moJ\$br` VËg_H$ h¡ Am¡a "1' JwUZ\$br` VËg_H$ h¡&
 àË`oH$ n[a_ò  g§»`m H$m `moJ\$br` à{Vbmo_ h¡, àË`oH$ eyÝ`a{hV n[a_ò  g§»`m H$m

JwUZ\$br` à{Vbmo_ hmoVm h¡&
 H$moB© Xmo n[a_ò  g§»`mAm| Ho$ ~rM, Ag§»` n[a_ò  g§»`mE| hmoVo h¡&
 àË`oH$ nyUmªH$ H$s AJbr g§»`m hmoVr h¡ naÝVw XÎm n[a_ò  g§»`m H$s AJbr g§»`m Zht
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hmoVr&

CÎma

Aä`mg 7.1

1.(i) Z na gmhM`© JwU   (ii) JwUZ\$br` H«$_ {d{Z_` JwU

(iii) Z _|, Omo‹S> na JwUZ\$b H$m {dVaU {Z`_

2. -6, -9, -123, 76, 85, - 1000

3. (i)  m = 2  (ii) m = – 10  (iii) m = 14, m = – 77

4. –333, – 210, – 26, – 8, 0, 21, 33, 85, 2011

5. 2011, 528, 364, 210, 85, 12, –58, –1024, –10000

Aä`mg 7.2

1. Amn 
10 15 20 25 30 35 40 45 50 55, , , , , , , , ,
14 21 28 35 42 49 56 63 70 77  bo gH$Vo h¢&

2. Amn 
22 33 44 55 66 77 88 99 110 121 132 143 154 165 176, , , , , , , , , , , , , ,
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80  br{OE&

3.
10 9 8 7 6 5 4 3 2 1, , , , , , , , ,
1 2 3 4 5 6 7 8 9 10

4.
1 2 3 4 5 6 7 8 9 10, , , , , , , , ,
3 4 5 6 7 8 9 10 11 12

5. g§»`m 
3
2  Am¡a 

3
2


 XmoZm| EH$ hr h¡&  Š`m|{H$ `o g_Vwë` {^ÝZ h¡; ñ_aU H$s{OE

{H$ ha KZmË_H$ boZm EH$ ê$T>r h¡&

6. 0.9 = 
9

10 , 0.8 = 
8 4

10 5


Aä`mg 7.3

1. (i)`moJ\$br` AmdaU JwU  (ii) JwUZ\$br` AmdaU JwU
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(iii)"0' `moJ\$br` VËg_H$ Ad`d h¡ (iv) 1 JwUZ\$br` VËg_H$ Ad`d h

5.
8 6 3 3 16 4, , , ,

5 10 5 8 3 1
     

 

6.
1 11 15 18, , , ,1000
2 6 8 19

Aä`mg 7.4

g§»`maoIm na 0 go 8 EH$ aoImIÊS> br{OE Cgo PQ Zm_ Xr{OE& PQ _| 5 g_mZ
^mJ ~ZmB©̀ o (`hm± Á`m{_{V` aMZm) BÝh| PA, AB, BC, CD, DQ Zm_ Xr{OE& Vmo PA
= 8/5

"P' Ho$ ~m`t Amoa A A§{H$V H$s{OE Vm{H$ PA' = PA

Vmo A' g§»`m aoIm na 
8

5


 gy{MV H$aVm h¡&

2.
13 102 4 7 3 101 22 15
7 81 5 12 4 100 19 11
  

      

3.
2
5  Am¡a 

3
5  Ho$ ~rM 

13 14 15 16 17, , , ,
30 30 30 30 30   g_Vwë` {^ÝZ Ho$ JwU Cn`moJ H$aVo

`{X A§e Am¡a ha H$mo ~T>mVo Om`|Jo Vmo Mmho {OVZo Eogo g_wÀM` àmßV H$a gH$Vo h¢&

4. Eogo 15 n[a_ò  g§»`mE| h¢ : 
1 1 1 1 1 1 1 1 2 2 2 3 3 3 4, , , , , , , , , , , , , ,
2 3 4 5 6 7 8 9 3 5 7 4 5 7 5

5. `{X 
m
n  Am¡a 

p
q  {ZpíMV h¡ Vmo 

m p m,
n q n

  Am¡a 

p
q  Ho$ ~rM CnpñWV hmoJm `{X

m p
n q
  Vmo 

m p m p
n q n q


 


6. 79. 7. 69
* * * *
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Bg KQ>H$ Ho$ AÜ``Z H$aZo Ho$ ~mX, Amn grI|J| :

 EH$ Mam§H$ `wŠV a¡{IH$ g_rH$aU H$m AW©

 EH$ Mam§H$ `wŠV a¡{IH$ g_rH$aU H¡$go hb H$aZm

 H$WZmË_H$ g_ñ`mAm| Ho$ a¡{IH$ g_rH$aU H¡$go ~ZmZm

 àmßV n[aUm_ H¡$go gË`mnZ H$aZm

àñVmdZm :

Bg AÜ`m` _|, n[a_ò  ghJwUm§H$ dmbo EH$ Mam§H$ `wŠV a¡{IH$ g_rH$aU H$m AÜ``Z
H$a|J| Am¡a CÝh| n[a_ò  g§»`m àUmbr _| hb H$a|J|&

EH$ g_rH$aU H$m _mZH$ én EH$ H$WZ h¡ {Og_| EH$ pñWam§H$ a{hV ~r{O` ì`§OH$
eyÝ` Ho$ ~am~a h¡& `h Amdí`H$ Zht {H$ EH$ H$WZ Mam§H$ Ho$ {H$gr ^r _yë` Ho$ {bE gË`
hmo AWdm Cg_| CnpñWV Mam§H$ Ho$ Hw$N> hr _yë` Ho$ {bE gË` hmo& CXmhaU Ho$ {bE
3x – 5 = 0 `{X Amn Eogo nyUmªH$  x kmV H$a aho hmo Vm{H$ `h H$WZ gË` hmo, Vmo H$moB©
^r nyUmªH$ Zht h¡ Omo Bgo gË`m{nV H$ao§& BgHo$ {dnarV, `{X Amn n[a_ò  g§»`m kmV H$aVo

h¢ Vmo 
5
3

x , Ho$ {bE 3x – 5 = 0 gË` hmoVm h¡& Mam§H$ Ho$ {Og _yë` Ho$ {bE H$WZ gË`

hmoVm h¡ Cgo g_rH$aU H$m hb H$hVo h¢ (solution).

H$^r-H$^r 2x – 5 = x + 6 O¡go H$WZ AmVo h¢ `h ^r EH$ g_rH$aU h¡ naÝVw `h
_mZH$ ê$n Zht h¡& {\$a ^r, Bgo _mZH$ én x – 11 = 0 Ho$ én _| bm gH$Vo h¢&

O¡go AmnZo nyd© XoIm h¡, {H$ {X`o hþE EH$ g_rH$aU H$o$ {bE EH$ àUmbr _| hb Zht
hmo gH$Vm, naÝVw {H$gr Am¡a àUmbr _| Adí` hb hmo gH$Vm h¡& g_rH$aU x2 – 2 = 0 Ho$
{bE n[a_ò  g§»`mAm| Ho$ àUmbr _| hb Zht h¡, naÝVw Bgo dmñVm{dH$ g§»`mAm| g_wƒ` _|
hb H$a gH$Vo h¢& dmñVd _|, g§»`m àUmbr Eogo g_rH$aU hb H$aZo Ho$ {bE hr àñVwV {H$`o
h¢& AmJo Amn grIo§J| {H$ x2 + 1 = 0 dmñV{dH$ g§»`mAm| Ho$ g_wÀM` na hb Zht H$a gH$Vo,
naÝVw Bgo H$mën{ZH$ (complex) g§»`mAm| Ho$ g_wÀM` na hb H$a gH$Vo h¡& BgVah `h OmZZm
Adí` h¡ {H$ h_| hb H$hm± kmV H$aZm h¡&

2
KQ>H$ - 8

EH$ Mam§H$ `wŠV a¡{IH$ g_rH$aU
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EH$ Mam§H$ `wŠV g_rH$aU EH$ H$WZ h¡ {H$ EH$ Mam§H$ `wŠV ~rOr` ì`§OH$ eyÝ` Ho$
~am~a h¡& `{X ì`§OH$ H$m KmV ^r EH$ h¡ Vmo dh g_rH$aU a¡{IH$ g_rH$aU h¡& EH$ Mam§H$
`wŠV a¡{IH$ g_rH$aU H$m _mZH$ én ax + b = 0 Ohm± a  0 h¡& `hm± x EH$ Mam§H$ h¡
Am¡a a, b (Hw$N> g§»`m) pñWam§H$ h¡&

CXmhaU Ho$ {bE x – 9 = 0, 5x – 30 = 0, 
3
5 x + 

1
3  = 0

g_rH$aU hb H$aZo H$m Š`m AW© h¡?

EH$ H$WZ {Og_| H$moB© ì`§OH$ eyÝ` go g_mZ h¡ Cg_| CnpñWV Mam§H$ Ho$ àË`oH$ _yë`
Ho$ {bE gË` Z hmo& {\$a ^r, Mam§H$ Ho$ Hw$N> _yë` H$WZ H$mo gË` {gÜX H$a gH$Vo h¢& Bg
g§X^© _|, Mam§H$ Ho$ {Og _yë` Ho$ {bE H$WZ gË` hmoVm h¡ dh XÎm g_rH$aU H$m hb (Solution)
H$hbmVm h¡& XÎm g_rH$aU Ho$ hb kmV H$aZo H$s à{H«$`m H$mo g_rH$aU hb H$aZm H$hVo h¢&

O¡go Amn Ü`mZ {X`m h¡, XÎm a¡{IH$ g_rH$aU ax + b = 0, BgH$m hb H$m ApñVËd
h_ {Og g§»`m àUmbr _| hb kmV H$aZm MmhVo h¡ Cg ~mV na {Z^©a H$aVm h¡& `{X a Am¡a
b nyUmªH$ h¡, Eogm H$moB© nyUmªH$ hb Ho$ én _| Zht hmo gH$Vm Ohm± VH$ a, b H$mo ^mJ bJmVm
hmo& Vmo ^r, `{X Amn n[a_ò  g§»`m Ho$ àUmbr _| hb Ty>±T>Vo hmo, Vmo Adí` EH$ n[a_ò  g§»`m
g_rH$aU H$m hb hmoVm h¡& {Ogo h_ kmV H$a gH$Vo h¡& Bg kmZ Ho$ AmYma na h_ `h H$WZ
{bI gH$Vo h¡&

EH$ a¡{IH$ g_rH$aU ax + b = 0 {Og_| ghJwUm§H$ n[a_ò  g§»`m h¡ Am¡a a  0
h¡ Vmo n[a_ò  g§»`m Ho$ àUmbr _| EH$ {ZpíMV hb hmoVm h¡&

dmñVd _|, hb H$mo BgVah {bI gH$Vo h¢ : x = –ba–1 Ohm± a–1, a H$m JwUZ\$br`
{dbmo_ h¡& BgHo$ nyd©, AmnZo AÜ``Z {H$`m h¡ {H$ àË`oH$ eyÝ`a{hV n[a_ò  g§»`m, Ho$ {bE
n[a_ò  g§»`m àUmbr _| CgH$m {dbmo_ hmoVm h¡&

AmJo Amn grI|J| {H$ `hr H$WZ dmñVm{dH$ g§»`m Ho$ àUmbr _| gË` hmoVm h¡, `{X
Amn dmñV{dH$ g§»`m àUmbr _| hb Ty>§T> aho§ h¢&

(dmñVd _| `h {H$gr ^r g§»`m àUmbr Ho$ {bE gË` hmoVm `{X àË`oH$ eyÝ` a{hV
g§»`m H$m JwUZ\$br` {dbmo_ hmoVm h¡)

EH$ Mam§H$ `wŠV a¡{IH$ g_rH$aU hb H$aZm

5x – 15 = 0 g_rH$aU na {dMma H$s{OE& h_| x H$m _yë` kmV H$aZm h¡& {OgHo$ {bE
5x – 15 = 0 gË` hmo& `hm± h_ _hËdnyU© A{^YmaUmAm| H$m Cn`moJ H$aVo h¢& BÝh| nwZ… Amn
Á`m{_{V _| AÜ``Z H$a|J|&
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1. `{X g_mZ H$mo g_mZ H$mo OmoS>Vo h¡ Vmo CZH$m `moJ\$b ^r g_mZ hmoVm h¡&

`{X h_ OmZVo h¢ a = b Vmo {H$gr c Ho$ {bE h_| àmßV H$aVo h¡ a + c = b + c CXmhaU
Ho$ {bE x – 5 = 0 {X`m h¡& h_ 5 H$mo XmoZm| Va\$ OmoS>Vo h¡& Am{^YmaUm H$hVm h¡ {H$ `moJ\$b
_| n[adV©Z Zht hmoVm& BgVah (x – 5) + 5 = 0 + 5 Omo x = 5 Ho$ g_mZ h¡& `hm± _hËdnyU©
~mV `h {H$ a, b, c ~rOr` ì`§OH$ ^r hmo gH$Vo h¡&

BgVah 3x + 2 = 5 – x gy{MV H$aVm h¡

(3x + 2) + (x – 5) = (5 – x) + x + 5 = 0 AWdm 4x – 3 = 0

`h A{^YmaUm Am¡a AÝ` ~rOr` ì`§OH$m| H$mo gab H$aZo _| ghm`H$ h¡&

2. g_mZ H$mo g_mZ _| go KQ>mZo na h_| nwZ… g_mZ hr àmßV H$aVo h¡&

BgVah a = b gy{MV H$aVm h¡ {H$ a – c = b – c  XÎm x + 5 = 2x – 6 h_
x – 6 XmoZm| njm| _| go KQ>m gH$Vo h¡ Am¡a àmßV H$a gH$Vo h¡:

(x + 5) – (x – 6) = (2x – 6) (x – 6) AWdm 11 = x.

Amn XoI gH$Vo h¡ {H$ A{^YmaUm 1 Am¡a 2 _| A{YH$ A§Va Zht h¡& O~ Amn KQ>mZo
H$mo `moJ\$br` {dbmo_ OmoS>Zo Ho$ ~am~a _mZVo h¡& O¡go AmnZo g§»`mAm| Ho$ `moJ\$br` {dbmo_
n[a^m{fV {H$`m h¡ Cgr Vah h_ ~hþnXr`m| Ho$ {bE n[a^m{fV H$a gH$Vo h¡ Am¡a Omo JwUY_©
nyUmªH$mo Ho$ {bE gË` h¡ ~hþnXr`m| Ho$ {bE ^r gË` h¡&

CXmhaU 1 : x – 15 = 0 g_rH$aU H$mo hb H$s{OE&

hb : g_rH$aU (1) Ho$ Cn`moJ go 15 H$mo XmoZm| njm| _| OmoS>Zo go

(x – 15) + 15 = 0 + 15 = 15 `h gab H$aZo na x = 15.

CXmhaU 2 : x + 9 = 20 g_rH$aU H$mo hb H$s{OE&

hb : Amn XoI aho h¡ {H$ `h _mZH$ én _| Zht h¡, Bg{bE _mZH$ én XoZo 20 H$mo
XmoZm| njm| go KQ>mZm Mm{hE& Bg Vah CXm (2) ~ZVm h¡ (x + 9) – 20 = 20 – 20 =0  AWdm
x – 11 = 0 A~ `h _mZH$ én _| h¡& 11 H$mo XmoZmo njm| _| OmoS>Zo na x – 11 + 11 = 0
+ 11 MaUm| H$mo H$_ H$aZo 9 H$mo XmoZm| njm| go KQ>mZo go BgVah (x + 9) – 9 = 20 – 9 AWdm
x = 11.

CXmhaU 3 : hb H$s{OE 2x – 3 = x + 8

hb : Bg_| Vw_ XoIVo h¢ {H$ XmoZm| nj ~rOr` ì`§OH$`wŠV h¡& `{X Amn x – 3 H$mo
XmoZm| njm| go KQ>mZo na h_| àmßV (2x – 3) – (x – 3) = (x + 8) – (x – 3) AWdm x = 11.
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3. g_mZ am{e`m| H$mo g_mZ go JwUm H$aZo na h_| g_mZ àmßV hmoVm h¡&

Bg Vah `{X a = b Vmo ac = bc, àË`oH$ c Ho$ {bE CXmhaU Ho$ {bE XÎm 1
2
x

XmoZm| njm| _| 2 go JwUm H$aZo na 2 1 2
2
x

 AWdm x = 2.

4. `{X g_mZ am{e`m| H$mo eyÝ` a{hV g_mZ am{e`m| go ^mJ bJmVo h¢ Vmo g_mZ
am{e`m§ àmßV hmoVr h¢&

BgH$m AW© h¡ `{X a = b Am¡a c  0 hmo Vmo 
a b

c c
 hmoJm.

`h ^r 3 go {Z`_ Ho$ g_mZ hr Š`m| {H$ ^mJ bJmZo H$m AW© h¡ JwUZ\$br` à{Vbmo_
go JwUm H$aZm.

CXmhaU 4 : hb H$s{OE : 9
3
x

hb : XmoZm| njm| _| 3 go JwUm H$aZo na Vmo 3 9 3 27
3
x

 àmßV hmoVm h¡&

BgVha x = 27.

CXmhaU 5 : hb H$s{OE 
2 5
9
x

hb : XmoZm| njm| H$mo 
9
2  go JwUm H$aVo h¢, gyMZm - `h 9 go nhbo JwUm Am¡a 2

go ^mJ XoZo Ho$ ~am~a h¡ V~ h_| àmßV hmoVm h¡&

2 9 9 455
9 2 2 2
x

h_o§ àmßV hmoVm h¡& 
45
2

x
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CXmhaU 6 : hb H$s{OE 15x = 120

hb : h_ XmoZm| njm| H$mo 15 go ^mJ XoZo na,

15 120
15 15

x
= 8 Bggo x = 8 àmßV hmoVm h¡&

CXmhaU 7 : hb H$s{OE 13y = 100

hb : h_ XmoZm| njm| H$mo 13 go ^mJ XoZo go àmßV hmoVm h¡&

137 100
13 13

y
 V~ y = 

100
13   kmV hmoVm h¡&

g_rH$aU hb H$aZo H$m Am¡a KQ>H$ h¡ n[aUm_ H$m gË`mnZ H$aZm h¡& h_| `h narjU
H$aZm hmoVm h¡ {H$ àmßV n[aUm_ XÎm H$WZ H$mo gË`m{nV H$aVm h¡ `m Zht& Bgo h_ àmßV Mam§H$
Ho$ _yë` H$mo XÎm g_rH$aU _| à{VñWm{nV H$a Am¡a H$WZ H$m gË`mnZ H$m narjU H$aVo h¢&

CXmhaU 8 : Š`m 2 g_rH$aU 3x – 5 = 19 H$m hb h¡?

hb : h_| XÎm g§~§Y _| x = 2 à{VñWm{nV H$aVo h¢& h_ àmßV H$aVo h¢ :
3x – 5 = 3(2) – 5 = 6 – 5 = 1

Omo dm_ nj (LHS) h¡& naÝVw X{jU nj (RHS) 19 h¢&

Bg{bE 1  19 h¡, h_| kmV hmoVm h¡ {H$ x = 2 Ho$ {bE dm_ nj Am¡a X{jU nj
g_mZ Zht h¡& Bg{bE x = 2 g_rH$aU H$m hb Zht h¡&

CXmhaU 9 : Š`m 7, 2x – 4 = 10  H$m hb h¡?

hb : XÎm g§~>Y _| x = 7 à{VñWm{nV H$s{OE& h_ àmßV H$aVo h¡: dm_ nj = 2x – 4
= (2 × 7) – 4 = 14 – 4 = 10. Am¡a X{jU nj = 10 h¡& Bg{bE dm_ nj = X{jU nj
Bg{bE x = 7, 2x – 4 = 10 H$m hb h¡&

CXmhaU 10 : g_rH$aU 2x – 3 = 7 hb H$s{OE

hb : XmoZm| njm| _| 3 OmoS>Zo na, Bggo àmßV hmoVm h¡ : 2x – 3 + 3 = 7 + 3. Bggo

àmßV hmoVm h¡ 2x = 10 A~ XmoZm| njm| 2 go ^mJ XoZo na h_o àmßV  h¡: 
2 10
2 2
x

AV…  x = 5

AmB©E Cg n[aUm_ H$m gË`mnZ H$aVo h¢&

x = 5 à{VñWm{nV H$aZo na
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2x – 3 = 2(5) – 3 = 10 – 3 = 7 BgVah g_rH$aU H$m g_mYmZ hmoVm h¡&

h_, g_rH$aU hb H$aZo Ho$ MaUm| H$mo H$_ H$a gH$Vo h¢& 2x – 3 = 7 g_rH$aU na
{dMma H$s{OE& h_ Bgo 2x = 7 + 3 {bI gH$Vo h¢& dmñVd _|, h_ 3 H$mo XmoZm| njm| _| OmoS>
aho h¢& naÝVw Amn Cgo _Z _| H$aHo$ {bI gH$Vo h¡ 2x – 3 + 3 = 2x. Bgo h_ –3 H$mo Xÿgao
nj _| njm§Va {H$`m h¡ H$hVo h¢& dmñVd _| VoOr go n[aH$bZ H$aZm gab {dYmZ h¡& nwZ…
Amn _Z _| hr XmoZm| njm| _| 2 go ^mJ bJmH$a {bI gH$Vo x = 5.

BgrVah h_ ~rOr` ì`§OH$m| H$mo njm§Va H$a gH$Vo h¡& CXmhaU Ho$ {bE, XÎm 4x – 3
= 3x + 2 h_ 3x H$m ~m`| nj _| Am¡a –3 Xm{hZo nj _| njm§Va H$aZo àmßV H$aVo h¡:
(4x – 3x) = 3 + 2 AWm©V x = 5

CXmhaU 11 : 5x – 12 = 10 – 6x hb {b{I`o&

hb : –6x H$mo Xm{hZo nj _| VWm –12 H$mo ~m`| nj Ho$ njm§Va H$aZo na àmßV H$aZo
5x + 6x = 10 + 12 BgVah 11x = 22 AWdm x = 2.

njm§Va H$aZo Ho$ {Z`_ : O~ h_ EH$ ì §̀OH$ H$mo g_mZVm Ho$ EH$ nj go
Xÿgao nj _| njm§Va H$aVo h¢, h_ {Og ì §̀OH$ H$mo njm§Va H$aZm CgHo$ {MÝh
~XbVo h¢&

BgVah nyd© CXmhaU _| –6x H$mo Xm{hZo njm go ~m |̀ nj _| njm§Va H$aZo na + 6x ~ZVm h¡&

CXmhaU 12 : hb H$s{OE 8x – 3 = 9 – 2x

hb : Mam§H$ H$mo EH$ nj _| Am¡a pñWam§H$ H$mo Xÿgao nj _| njm§Va H$aVo h¢ Am¡a h_|

àmßV hmoVm h¡ 8x + 2x = 9 + 3 Bg Vah 10x = 12 AVdm x = 12
10  gab H$aZo na

x = 6
5 .

CXmhaU 13 : hb H$s{OE 8x + 9 = 3(x – 1) + 7

hb : g_rH$aU 8x + 9 = 3x – 3 + 7 = 3x + 4 njm§Va go h_| àmßV h¡ 8x – 3x

= 4 – 9 AWdm 5x = –5 Bg Vah h_| x = –1 àmßV hmoVm h¡& h_ BgH$m gË`mnZ Bg Vah
go H$aVo h¢&

8x + 9 = 8(–1) + 9 = 1 Am¡a 3(x – 1) + 7

= 3(–1–1) + 7 = 3(–2) + 7 = –6 + 7 = 1

Bg Vah 8x + 9 = 3(x – 1) + 7 Ho$ {bE x = – 1 gË` h¡& Bg gË`mnZ go {gÜX hmoVm
h¡ {H$ x = – 1 g_mYmZ h¡&
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CXmhaU 14 : hb H$s{OE 
2
3 x = 

3
8 x + 

7
12

hb : `hm± h_, ha Ho$ b.gm.A go JwUm H$aVo h¢& 3, 8, 12 H$m b.gm.A 24 h¡&
(h_Zo H$m¡Z gr A{^YmaUm Cn`moJ {H$`m h¡?)

Bg Vah 
2 3 724 24
3 8 12

x x  Am¡a Bgo

gab H$aZo na 16x = 9x + 14 Bg Vah 7x = 14  AWdm x = 2. narjU H$s{OE H$`m
x = 2 dmñVd _| hb h¡&

ha Ho$ b.g.A go XmoZm| njm| _| JwUm H$aZo H$m Š`m bm^ h¡ OmZ {b`m h¡? Z`m ì`§OH$
nyUmªH$ ghJwUm§H$ `wŠV g_rH$aU ~ZVm h¡& Bg g_rH$aU H$mo AmgmZr go hb H$aVo h¢& AV…
Am{^YmaU 3 n[a_ò  g§»`m ẁŠV g_rH$aU, nyUmªH$ ẁŠV g_rH$aU _| n[adV©Z H$aZo _| ghm̀ H$ h¡&

CXmhaU 15 : g_rH$aU hb {H${OE 
2 7 3 11 2 8 5

5 2 3
x x x

hb : {d{^ÝZ {^ÝZm| Ho$ ha _| 2, 3, 5 h¡&

CZH$m b.gm.A 30 h¡& nyao g_rH$aU H$mo 30 go JwUmH$aZo na h_| àmßV hmoVm h¡&

  2 7 3 11 2 830 30 30 5 30
5 2 3
                  

     

x x x

gab H$aZo na,
6(2x + 7) – 15(3x + 1) = 10(2x + 8) – 150
12x + 42 – 45x – 165 = 20x + 80 – 150

   12x - 45x - 20x = -42 + 165 + 80 - 150
                 -53x = 53.

g_w{MV nXm| H$mo njm§Va H$aZo na h_| àmßV h¡ :
12x – 45x – 20x = –42 + 165 + 80 – 150   – 53x = 53

AV… x = –1 g_rH$aU H$m hb h¡&
Bgo Amn g_rH$aU _| à{VñWm{nV H$a Om±M H$a gH$Vo h¢ {H$ Š`m dm_ nj Am¡a Xm{jU

nj g_mZ h¡ `m Zht&
CXmhaU 16 : hb H$s{OE : (x + 4)2 – (x – 5)2 = 9
hb : ghO én go `h g_rH$aU H$s Vah {XImB© XoVm h¡ Omo {H$ a¡{IH$ Zht h¡& gd©

g{_H$m Ho$ Cn`moJ {dñVma H$aZo na, h_| àmßV hmoVm h¡&

x2 + 8x + 16 – x2 + 10x – 25 = 9

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



167

gab H$aZo na h_ àmßV H$aVo h¡ : 18x – 9 = 9 njm§Va H$aZo na 18x = 18

AV… x = 1. `h gË`mnZ H$aZm AmgmZ h¡ {H$ x = 1 g_rH$aU H$m hb h¡&

gmo{ME !

1. ax + b = 0 Ohm± a  0 ñdén Ho$ g_rH$aU hb H$aZm Amn Zo grIm h¡& AmnH$mo
b

x
a

 àmßV hmoVm Omo {H$ EH$ A{ÛVr` hb h¡& _mZ br{OE x Am¡a y Xmo Mam§H$ h¡ H$hmo,

g_rH$aU ax + by + c = 0 Ohm± a  0 Am¡a b  0 `h nwZ… EH$ a¡{IH$ g_rH$aU
h¡ naÝVw Mam§H$m| H$s g§»`m 2 h¡& Š`m h_ Eogm g_rH$aU hb H$a gH$Vo h¡? Ego g_rH$aU
Ho$ {H$VZo hb (x, y) hmoVo h¢? `{X  a, b Am¡a c nyUmªH$ h¡, H$`m h_oem nyUmªH$ x Am¡a
y kmV H$a gH$Vo h¢ Omo g_rH$aU H$m g_mYmZ H$a gH$Vo h¢&

2. H$`m Amn (x + 1)2 = x2 + 2x + 1 hb H$a gH$Vo hmo?

Aä`mg 8.1

1. {ZåZm| H$mo hb {H${OE -
(i) x + 3 = 11 (ii) y – 9 = 21 (iii) 10 = z + 3

(iv)
3 9

11 11
x (v) 10x = 30 (vi) 4

7


S

(vii)
3 10
6
x

(viii) 1.6 = 1.5
x

(ix) 8x – 8 = 48

(x)
71

3 15
x

(xi) 5
x

 = 12 (xii)
3
5
x

 = 15

(xiii) 3(x + 6) = 24 (xiv) 8 1
4
x

(x) 3(x + 2) – 2(x –1) = 7

2. g_rH$aUm| H$mo hb {H${OE -
(i) 5x = 3x + 24 (ii) 8t + 5 = 2t – 31 (iii) 7x – 10 = 4x + 11

(iv) 4z + 3 = 6 + 2z (v) 2x – 1 = 14 – x (vi) 6x + 1 = 3(x – 1) + 7

(vii)
2 3 1
5 2 2
x x

(viii)
3 22

5 5
x x

(ix) 3(x+1) = 12+4(x–1)
(x) 2x – 5 = 3(x – 5) (xi) 6(1 – 4x) + 7(2 + 5x) = 53
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(xii) 3(x + 6) + 2(x + 3) = 64 (xiii)
2 8 1
3 2
m m

     (xiv)
3 1 3
4

x x

2.3.3. a¡{IH$ g_rH$aUm| H$m AZwà`moJ :

h_, EH$ Mam§H$ `wŠV a¡{IH$ g_rH$aU go g§~§{YV Hw$N> CXmhaU na {dMma H$a|J|

CXmhaU 17 : EH$ g§»`m Ho$ gmVJwZm H$mo 11 go ~T>mZo na 81 àmßV hmoVm h¡& dh
g§»`m kmV H$s{OE&

hb : Bgo h_ AZoH$ MaUm| nyU© H$a|J|

MaU 1 : nhbo h_ XÎmm§e H$mo g_w{MV g_rH$aU _| {bIVo h¡& _mZ br{OE dh
g§»`m x h¡& {ZJ_{ZH$, h_ Zht OmZVo {H$ dh g§»`m Š`m h¡& {X`o J`o XÎmm§e H$m Cn`moJH$a
Mam§H$ x go `wŠV EH$ g_rH$aU ~ZmVo h¡& A~ Cg g§»`m H$m 7 JwZm hmoVm h¡ 7x Bgo 11
go ~T>mZo na àmßV hmoVm h¡ 7x + 11 J{UV Ho$ AZwgma 7x + 11 = 81.

Š`m Amn Ü`mZ XoVo h¢ {H$ h_| Mam§H$ x go `wŠV EH$ a¡{IH$ g_rH$aU àmßV h¡?

MaU 2 : A~ h_ 7x + 11 = 81 g_rH$aU hb H$aZm h¡& h_Zo g_rH$aU hb H$aZo
Ho$ {dYmZ OmZ {b`m h¡&  11 H$mo Xÿgao nj _| njm§Va H$aZo na h_| àmßV hmoVm h¡:

7x = 81 – 11 = 70

7 go ^mJ XoZo na, h_ àmßV H$aVo h¢ x = 10

MaU 3 : h_| narjU H$aZm H$`m 10 h_mao J{UV Ho$ H$WZ H$m g_mYmZ H$aVm h¡
`m Zht&

A~ g§»`m H$m 7 JwZm 7 × 10 = 70.

Bg_| 11 OmoS>Zo go àmßV H$aVo h¢ 81 Omo {H$ XÎmm§e ^r H$hZm h¡&

BgVah x = 10 g_rH$aU H$m hb h¡&

CXmhaU 18 : {gar Ho$ _mVm H$s dV©_mZ Am`w {ear Ho$ dV©_mZ Am`w H$s {VJwZr h¡&
5 df© Ho$ ~ma CZHo$ Am`w H$m `moJ\$b 66 df© h¡& CZH$s dV©_mZ Am`w kmV H$s{OE&

hb : h_ AZoH$ MaUm| _| Bg g_ñ`m H$mo hb H$a gH$Vo h¡& _mZ bmo {ear {H$ dV©_mZ
Am`w x h¡& V~ CgHo$ _mVm H$s Am`w 3x Ho$ ~am~a 5 df© Ho$ ~mX XmoZm| H$s Am`w H«$_e… H$mo
x + 5 Am¡a 3x + 5 df© hmoVr h¡& g_ñ`m Ho$ XVm§e go CZH$m `moJ 66 Ho$ ~am~a hmoVm h¡&
Cg àmßV g_rH$aU h¡&
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(x + 5) + (3x + 5) = 66

A~ x H$m _yë` gabVm go àmßV H$a gH$Vo h¡& g_rH$aU H$m gab ê$n 4x + 10
= 66 ~ZVm h¡& 10 H$mo njm§Va go h_| àmßV hmoVm h¡&

4x = –10 + 66 AWdm 4x = 56 AWm©V x = 14

BgH$m AW© `h {H$ {ear H$s dV©_mZ Am`w 14 Am¡a CZHo$ _mVm H$s Am`w
14 × 3 = 42 df© h¢&

AmB©E A~ h_ Om±M H$a| {H$ `h g§»`m g_ñ`m H$m g_mYmZ H$aVm h¡? `m Zht&
5 df© ~mX {gar H$s Am`w 14 + 5 = 19 CgHo$ _mVm H$s Am`w 42 + 5 = 47 df©& CZ
XmoZm| H$m `moJ\$b 19 + 47 = 66 df© Omo XÎm H$WZ H$m g_mYmZ H$aVm h¡& AV… `h {ZîH$f©
{ZH$bVm h¡ {H$ {gar H$s dV©_mZ Am`w 14 df© h¡ Am¡a CgH$s _m± H$s Am`w 42 df© h¢&

CXmhaU 19 : VrZ H«$_mJV g_ g§»`mAm| H$m `moJ\$b 252 h¡ CÝh| kmV H$s{OE&

hb : VrZ H«$_mJV g_ g§»`mAm| _| AË`§V bKwV_ g§»`m x h¡& V~ eof g§»`m
x + 2 Am¡a x + 4 hmoVo h¡& Š`m|{H$ H«$_mJV Xmo g_ g§»`m H$m AV§a 2 hmoVm h¡, XÎm g_ñ`m
Ho$ eVm©Zwgma

x + (x + 2) + (x + 4) = 252

Bg Vah h_o àmßV g_rH$aU 3x + 6 = 252 hmoVm h¡& gabrH$aU go 3x = 246  hb
H$aZo na x = 82 hmoVm h¡&

Bg Vah dh VrZ H«$_mJV g_ g§»`m`| 82, 82 + 2, 82 + 4

AWm©V² 82, 84, 86 h¡ Om±M Zo go 82 + 84 + 86 = 252

Bg Vah hb H$m g_mYmZ hmoVm h¡&

CXmhaU 20 : EH$ {Ì^wO H$m n[a_mn 14 g| _r h¡ Am¡a CgH$s ^wOmE|
x + 4, 3x + 1 Am¡a 4x + 1 h¡ Vmo x kmV H$s{OE&    
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hb : h_| _mby_ h¡ {H$ {Ì^wO H$m n[a_mn, {Ì^wO {H$ VrZm| ^wOmAm| H$m `moJ\$b
h¡& Š`m|{H$ Ho$ _mn {X`m h¡ x + 4, 3x + 1, Am¡a 4x + 1, n[a_mn `h (x + 4) + (3x + 1)
+ (4x + 1) = 8x + 6  h¡& g_ñ`m Ho$ H$WZ eVm©Zwgma `h 8x + 6 = 14 h¡& hb H$aZo na
h_| àmßV hmoJm x = 1 Bg Vah ^wOmAm| Ho$ _mn 1 + 4 = 5; (3 × 1) + 1 = 4 Am¡a (4
× 1) + 1 = 5 g|._r. h_| àmßV {Ì^wO {H$ ^wOmAm| Ho$ _mn 5,4,5 go _r h¢&

h_| `h ~mV _Z _| aIZm h¡ {H$ EH$ g_ñ`m H$mo J{UVr` én XoZm h_oem g§̂ d Zht
hmoVm& _mZ br{OE h_| {Ì^wO H$s ^wOmE| kmV H$aZm H$hm h¡ {OgH$s ^wOmE| x1 x + 1
Am¡a x + 3 h¡ Am¡a n[a^mn 10 BH$mB© h¡& Amn {bI|Jo x + (x + 1) + (x + 3) = 10
Am¡a Bgo hb H$aZo na x = 2 àmßV hmoVm h¡& Amn {ZU©̀  bo gH$V| h¢ {H$ ^wOmE| 2,
2 + 1 = 3, 2 + 3 = 5 h¡& naÝVw Eogm {Ì^wO Zht hmoVm {OgH$s ^wOmE| 2, 3,
5 h¡& Š`m|{H$ {Ì^wO H$s ^wOmAm| H$mo {Ì^wO Ag_mZVm g_mYmZ H$aZm hmoVm h¡&

AWm©V, Xmo ^wOmAm| H$m OmoS>, Vrgar ^wOm go A{YH$ hmoVm h¡ AV… h_| narjU h¡ Š`m
àmßV hb _| `h dmñV{dH$Vm h¡ `m Zht& {X`o hþE g_ñ`m H$m `h _hËdnyU© ^mJ h¡&
Bg _| H$moB© AOr~ ~mV Zht h¡& J{UV EH$ Iob {Ogo Hw$N> {Z`_m| Ho$ AmYma na IobVo
h¡& O~ VH$ Amn {Z`_mZwgma IobVo h¢ Amn A§{V_ n[aUm_ àmßV H$aVo h¢& dh n[aUm_,
ghr h¡ `m JbV H$moB© J{UVr` {Z`_ ^r Zht H$h gH$Vm h¡& AmnH$mo CgH$s ^m¡{VH$Vm
na {dMma H$a narjU H$aZm hmoJm {H$ dh ^m¡{VH$ ê$n go ghr h¡&

CXmhaU 21 : _mZ br{OE AB gab aoIm na P H$moB© {~ÝXþ h¡ Vm{H$ P `h A Am¡a
B Ho$ ~rM _| pñWV h¡, Am¡a AP = 3PB h¡& {X`m h¡ {H$ AB = 10 go._r. Vmo AP H$s b§~mB©
kmV H$s{OE

A P B

hb : P, A Am¡a B Ho$ ~rM _| pñWV hmoZo go

AB = AP + AB àmßV h¡& BgVah 10 = 3PB + PB = 4PB h_ PB Ho$ {bE hb

H$a gH$Vo h¡ Am¡a h_o àmßV hmoVm h¡  PB = 
10 5
4 2

AV : AP = 3PB = 3 ×
5 15
2 2  go._r.

`hm± h_ PB = x Z boH$a x _| g_rH$aU ~ZmVo h¡& h_ grYo PB H$mo Mam§H$ boH$a PB `wŠV
g_rH$aU àmßV H$aVo h¢&
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H$m`©H$bmn 1 : {nN>bo  àíZ _| AmnZo P H$mo A Am¡a B Ho$ ~rM _| {b`m h¡& hmo
gH$Vm h¡, AB gab aoIm na P `h A Ho$ ~m`t Am¡a AWdm B Ho$ Xm{hZr Amoa hmo gH$Vm h¡&
XmoZm| g§X^m] Ho$ g_w{MV g_rH$aU ~ZmH$a CÝh| hb H$s{OE& EH$ g§X^© _| AmnH$mo F$UmË_H$
g§»`m àmßV hmoVr h¡& `h àm`mo{JH$ én go Ag§̂ d h¡& Š`m|{H$ b§~mB© F$Ua{hV g§»`m h¡&

CXmhaU 22 : Xmo A§H$mo H$s g§»`m Ho$ A§H$mo H$m OmoS> 12 h¡ A§H$m| H$m ñWmZ n[adV©Z
H$aZo àmßV g§»`m _yb g§»`m 54 A{YH$ h¡& Cg _yb g§»`m kmV H$s{OE&

hb : _mZ br{OE BH$mB© ñWmZ A§H$ x h¡ Am¡a XhmB© ñWmZ H$m A§H$ y h¡& BgVah
dh g§»`m h¡ 10y + x h_ OmZVo h¡ {H$ x + y = 12 A§H$m| Ho$ ñWmZ ~XbZo na àmßV g§»`m
h¡ 10x + y Xÿgao eVm©Zwgma

¨ 10x + y = 10y + x + 54

gab H$aZo na 9 (x – y) = 54

AWdm x – y = 6

Ü`mZ Xr{OE, `hm± h_| Xmo g_rH$aU àmßV h¢:

x + y = 12 Am¡a x – y = 6 BÝh| OmoS>Zo na Amn àmßV H$aVo (x + y) +
(x – y) = 12 + 6 = 18

Bg Vah 2x = 18  AWdm x = 9

y = 12 – x hmoZo go Amn y = 12 – 9 = 3

Bggo _mby_ hmoVm h¡ _yb g§»`m 39 h¡&

AmB©E BgH$m gË`mnZ H$a|&

A§H$mo Ho$ ñWmZ ~XbZo na àmßV g§»`m 93 hmoVr h¡& Om±M H$aZo na 93 = 39 +54.

n`m©`r hb : _mZ br{OE BH$mB© H$m ‘x’   h¡ Am¡a XhmB© H$m ‘y’ h¡ & Bg Vah dh
g§»`m ~ZVr h¡ 10y + x h_ OmZVo h¡ {H$,  x + y = 12

A§H$m| H$m ñWmZ ~XbZo na àmßV g§»`m hmoJr 10x + y. Xÿgao eV© Ho$ AZwgma
10x + y = 10y + x + 54

gab H$aZo na 9(x – y) = 54 AWdm x – y = 6

BZ Xmo g_rH$aUm| na Ü`mZ XoZo go x + y = 12 Am¡a x – y = 6 Am¡a BÝh| Omo‹S>Zo
na AmnH$mo àmßV hmoVm h¡, x + y + (x – y) = 12 + 6 = 18

Bg Vah 2x = 18 AWdm x = 9, y = 12 – x hmoZo go y = 12 – 9 = 3
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Bgo _mby_ hmoVm h¡ {H$ _yë` g§»`m 39 h¡ &

Bgo gË`mnZ H$aZo na Am¡a A§H$m| Ho$ ñWmZ ~XbZo na àmßV g§»`m h¡ 93 &

AmgmZr go gË`mnZ H$a gH$Vo h¡, 93 = 39 + 54.

CXmhaU 23 : Xmo g§»`mAm| H$m AZwnmV 3 : 2 VWm CZH$m `moJ\$b 75 h¡& CZ
g§»`mAm| H$mo kmV H$s{OE&

hb : _mZm 3 : 2 AZwnmV _| ahZodmbr g§»`m 3x Am¡a 2x h¡& {X`m J`m h¡ {H$
3x + 2x = 75

BgVah : 5x = 75.

x Ho$ {bE hb H$aZo na, h_| x = 15 àmßV hmoVm h¡& Bg{bE g§»`mE| h¢ : 3x = 45

Am¡a 2x = 30 Om±M H$aZo na 
45 3=
30 2

 Am¡a 45 + 30 = 75.

Aä`mg 8.2

1. EH$ g§»`m H$mo 4 OmoS>Zo na Am¡a `moJ\$b H$mo 3 go JwUm H$aZo na 30 àmßV hmoVm h¡&
Cg g§»`m H$mo kmV H$s{OE&

2. H«$_mJV VrZ {df_ g§»`mAm| H$mo kmV H$s{OE {OZH$m OmoS> 219 h¡&

3. EH$ g§»`m _| go 30 KQ>mZo na Cg g§»`m Ho$ VrZ JwZm _| go 14 KQ>mZo Ho$ ~am~a hmoVm
h¡& dh g§»`m _mby_ H$s{OE&

4. EH$ g§»`m Ho$ {VJwZo _| 5 KQ>mZo na 16 àmßV hmoVm h¡& dh g§»`m _mby_ H$s{OE&

5. Xmo g§»`mAm| H$mo kmV H$s{OE {OZ_| EH$ g§»`m Xÿgao go 9 Am{YH$ h¡ Am¡a CZH$m `moJ\$b
81 h¡&

6. àH¥${V H$s Am`w gm{hb H$s Am`w Ho$ 6 JwZm ~am~a h¡& 15 df© ~mX, àH¥${V, gm{hb
H$s Am`w Ho$ 3 JwZm ~am~a hmoJr CZH$s Am`w kmV H$s{OE&

7. Ah_X Ho$ {nVmOr H$s Am`w Ah_X H$s Am`w Ho$ {VJwZo Ho$ ~am~a h¡& 12 df© Ho$ ~mX,
CZH$s Am`w CZHo$ ~oQ>o H$s Am`w H$s XþJwZr Ho$ ~am~a hmoJr& CZH$s dV©_mZ Am`w kmV
H$s{OE&

8. g§Ow H$s Am`w CgHo$ ^mB© {Zey H$s Am ẁ go 6 df© A{YH$ h¡& `{X CZHo$ Am`w H$m `moJ\$b
28 df© h¡, CZH$s dV©_mZ Am`w Š`m h¡?

9. {dOr H$s Am`w, Xrny H$s Am`w H$s XþJwZr h¡& `{X CZHo$ Am`w H$m AÝVa 11 df© h¡& CZH$s
dV©_mZ Am`w kmV H$s{OE&
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10. lr_Vr Omogo\$ H$s Am`w AnZr nwÌr {~ÝXþ H$s Am`w go 27 df© A{YH$ h¡& 8 df©
~mX CgH$s Am`w {~ÝXþ H$s Am`w H$s XþJwZr Ho$ ~am~a hmo Om`oJr& CZH$s dV©_mZ Am`w
_mby_ H$s{OE&

11. 16 df© ~mX, brZm AnZo dV©_mZ Am ẁ H$s {VJwZr hmo Om`oJr& CZH$s dV©_mZ Am`w _mby_
H$s{OE&

12. EH$ Am`V H$s b§~mB© CgHo$ Mm¡S>mB© Ho$ XþJZo go 5 go._r H$_ h¡& b§~mB© H$mo 5 go._r.
H$_ H$aZo na Am¡a Mm¡S>mB© H$mo 2 go._r go ~T>mZo na, àmßV n[a_mn 74 go._r hmoJm&
_yb Am`V H$s b§~mB© Am¡a Mm¡S>mB© kmV H$s{OE&

13. Am`VmH$ma IoV H$s b§~mB© CgHo$ Mm¡S>mB© H$s XþJwZr h¡& `{X IoV H$s n[a{_{V 288 _rQ>a
h¡; IoV Ho$ Am`m_ kmV H$s{OE&

14. g¥{îQ> H$s Am_XZr AOha H$s Am_XZr Ho$ 4 JwZm Ho$ ~am~a h¡& `{X XmoZm| {_bH$a EH$
_hrZo Ho$ 3,750 H$_mVo h¢, CZH$s ì`pŠVJV Am_XZr kmV H$s{OE&

15. AmH¥${V _| AB EH$ gab aoIm h¡& x H$m _yë` kmV H$sOrE&

A B

x + 40

x + 20 x

D C

eãXmdbr :

g_rH$aU : EH$ H$WZ Omo EH$ pñWam§H$ a{hV ì`§OH$ 0 Ho$ ~am~a h¡&

hb : EH$ g_rH$aU {X`o OmZo na, Mam§H$ Ho$ {Og _yë` na H$WZ gË` hmoVm h¡&

a¡{IH$ g_rH$aU : EH$ KmV H$m g_rH$aU&

njm§Va (Transposition) ì`§OH$ H$m ^mJ H$mo g_mZVm Ho$ Xÿgao nj _| ñWmZm§VaU H$aZm;
njm§Va H$aVo g_` njm§Va hmoZodmbo nX Ho$ {MÝh ~XbVo h¡&

gË`mnZ : àmßV hb go g_rH$aU H$m g_mYmZ hmoVm h¡ `m Zht Om±M H$aZm.

`mX a{IE :

 EH$ g_rH$aU Cg_o§ CnpñWV Mam§H$ Ho$ Hw$N> _yë`m| Ho$ {bE gË` hmoVm h¡; EH$ gd©gm{_H$m
CgH|$ CnpñWV Mam§H$ Ho$ g^r _yë`m| Ho$ {bE gË` hmoVm h¡&

 EH$ g_ñ`m {X`o OmZo na, {X`o XÎm§me Ho$ AZwgma g_rH$aU ~ZmZm, g_rH$aU hb H$aZo
H$m _hËdnyU© MaU h¡&
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 EH$ J{UVr` hb h_oem ^m¡{VH$ én go gM hmoZm Adí` Zht h¡& h_| àmßV J{UVr`
hb XÎm ^m¡{VH$ g§X^© Ho$ {bE gË` h¡ `m Zht Om§MZm Mm{hE&

CÎma
Aä`mg 8.1

1. (i) x = 8 (ii) y = 30 (iii) z = 7 (iv) x = 
6

11
(v) x = 3 (vi) s = 28 (vii) x = 20 (viii) x = 2.4

(ix) x = 7 (x) x = 
8

5
-

(xi) x = 60 (xii) x = 25

(xiii) x =  2 (xiv) x = 36 (xv) x = –1

2. (i) x = 12 (ii) t = –6 (iii) x = 7 (iv) z = 
3
2

(v) x = 1 (vii) x = –25 (viii) x = –13 (ix) x = –5
(x) x = 10 (xi) x = 3 (xii) x = 8 (xiii) x = –54

(xiv) x = 9

Aä`mg 8.2

1. 6 2. 71, 73, 75

3. 25 go._r.Am¡a 15 go._r 4. 11

5. ` 3,000 Am¡a ` 750 6. 60 Am¡a 10

7.  x = 40 8. 7

9. 45 Am¡a 36 10. 96 _r Am¡a 48 _r

11. Ah_X H$s Am`w 12 Am¡a CgHo$ {nVmOr H$s Am`w 36 df©

12. Zrew H$s Am`w 11 Am¡a g§Ow H$s Am`w 17 df©

13. Xrnw H$s Am`w 11 Am¡a drOr H$s Am`w 22 df©

14. ~tXþ H$s Am`w 19 Am¡a lr_{V Oogo\$ H$s Am`w 46 df©

15. 8 df©
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A{V[aŠV àíZ

 1. g§»`mAm| H$m Iob
1. ghr CÎma H$m M`Z H$s{OE&

(a) 456 H$m gm_mÝ` ê$n h¡

A. (4 × 100) + (5 × 10) + (6 × 1)

B. (4 × 100) + (6 × 10) + (5 × 1)

C. (5 × 100) + (4 × 10) + (6 × 1)

D. (6 × 100) + (5 × 10) + (4 × 1)

(b) H§$ß`yQ>a _| {ZåZ àUmbr Cn`moJ H$aVo h¢

A. Xe_mYma àUmbr B. {Û_mZ àUmbr

C. n§M_mYma àUmbr D. fîQ>_mZ àUmbr

(c) `{X abc  EH$ VrZ A§H$m| H$s g§»`m h¡ Vmo dh g§»`m

n abc acb bac bca cab cba     
h_oem ........... ^mÁ` h¡ &

A) 8 B) 7 C) 6 D) 5

(d) `{X abc  EH$ 3 A§H$m| H$s g§»`m h¡ Vmo

n abc acb bac bca cab cba     
h_oem ........ go ^mÁ` h¡&

A) 12 B) 15 C) 18 D) 21

(e) `{X 1k× k1 = k2k ‘k’ Aja H$m¡Z go A§H$ H$mo gy{MV H$aVr h¡&

A) 1 B) 2 C) 3 D) 4

(f) 34511 `h g§»`m ... go ^mÁ` h¡ &

A) 15 B) 12 C) 9 D) 3

ADDITIONAL PROBLEMS
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(g) 3AB4 ê$n H$s g§»`m _| A§H$m| H$s g§»`m Ohm± A,B  A§H$m| H$mo gy{MV H$aVo h¢, Omo

11 go ^mÁ` h¡&

A) 0 B) 4 C) 7 D) 9

2. 11 go ^mÁ` g~go bKwV_ 5 A§H$m| H$s g§»`m H$m¡Z gr h¡ {Og_| {ZåZ àË`oH$ A§H$
CnpñWV h¡?

3. 2, 3, 4, 5, 6 go ~Zr 11 go ^mÁ` {H$VZo 5 A§H$m| H$s g§»`m ~ZVr h¡?

4. `{X 49A Am¡a A49, Ohm± A > 0 _| EH$ gm_mÝ` JwUZIÊS> h¡, Vmo ‘A’ g§̂ dZr` _yë`
kmV H$s{OE&

5. 3 Am¡a 5 H$mo H$_ go H$_ EH$ ~ma Cn`moJ H$a 1 go 10 VH$ g§»`mAm| H$mo {b{IE,
Ohm± Omo‹S>Zo Am¡a KQ>mZo H$s à{H«$`m Cn`moJ H$aVo h¢ & (CXm. 7 = 5 + 5 - 3)

6. g^r 2 A§H$m| H$s g§»`mAm| H$mo kmV H$s{OE Omo CgHo$ A§H$m| Ho$ `moJ go ^mÁ` h¡&

7. EH$ nwñVH$ Ho$ nÝZm| H$s g§»`m n§pŠV _| {bIZo na 216 A§H$m| H$s g§»`m ~ZVr h¡&
nwñVH$ _| {H$VZo nÝZo h¢?

8. {ZåZ Z_yZo H$mo Xo{IE :

1
1          1

1        2        1

1        3        3        1

1       4       6       4        1

Bgo nmñH$b {Ì^wO H$hVo h¢& 9 d| n§pŠV _| _Ü` H$s g§»`m Š`m h¡?

9. nmíd© OmXþB© dJ© nyU© H$s{OE &

(gwPmd : 3 × 3 OmXþB© dJ© _|, OmXþB© `moJ\$b _Ü` H$s g§»`m

H$m VrZ JwZm h¡)
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10. g^r 3 A§H$m| Ho$ ñdm^m{dH$ g§»`mAm| kmV H$s{OE Omo AnZo A§H$m| Ho$ Omo‹S> go 12 JwZm h¡&

11. 34 5yx  Ho$ x  Am¡a y  A§H$ kmV H$s{OE Vm{H$ dh 36 ^mÁ` h¡&

12. Š`m Amn 1,2,3,4,5,6,7,8,9,10 H$mo Xmo g_yhm| _| {d^m{OV H$a gH$Vo h¢ Vm{H$
EH$ g_yh Ho$ A§H$m| H$m JwUZ\$b Xÿgao g_yh Ho$ A§H$m| Ho$ JwUZ\$b go ^mJ bJVm
h¡ Am¡a ^mJ\$b bKwV_ h¡&

13. 273A49B5  g^r 8 A§H$m| H$s g§»`m kmV H$s{OE Omo 11 go Am¡a 25 go ^mÁ` h¡&
  14. _mZ br{OE a,b nyUmªH$ h¡ Vm{H$ 2 + a Am¡a 35 – b 11 go ^mÁ` h¡& {gÕ H$s{OE

a + b, 11 go ^mÁ` h¡&

15. JwUZ\$b A8 × 3B = 2730, A Am¡a B {ZpíMV A§H$m| H$mo gy{MV H$aVo h¡ Omo 0 go
{^ÝZ  h¡& A + B kmV H$s{OE&

17. dh bKwV_ g§»`m kmV H$s{OE {Ogo 6 Am¡a 8 go ^mJ XoZo na H«$_e… 7 Am¡a 9 eof
ahVm h¡&

18. {gÕ H$s{OE VrZ H«$_mJV ñdm^m{dH$ g§»`mAm| Ho$ KZ H$m `moJ\$b h_oem 3 go ^mÁ` h¡&

 19. 100000 H$mo H$m¡Z-gr bKwV_ g§»`m Omo‹S>Zo na dh 1234 H$m JwUO àmßV hmoVm h¡&

CÎma

1. (a) A; (b) B; (c)C; (d) C; (e) A; (f) D; (g) D; 2. 24365.

3. 12 4. 2,5,7,8 5. 1 = 3 + 3 – 5, 2 = 5 – 3, 3 = 5
+ 5 + 5 – 3 – 3 –3 – 3 – 3 + 3, 4 = 3 + 3 + 3 –5,

5 = 5 + 5 + 5 + 5 – 3 – 3 – 3 – 3 – 3, 6 = 5 + 5 + 5 + 3 + 3 – 3 – 3 –
3 – 3 – 3,  7 = 5 + 5 – 3, 8 = 5 + 3, 9 = 5 + 5 + 5 + 3 + 3 + 3 – 3 –
3 – 3 – 3 – 3, 10 = 5 + 5 + 5 + 5 + 5 – 3 – 3 – 3 – 3 – 3

6. 12, 18, 21, 24, 27, 36, 42, 45, 54, 63, 72, 81, 84, 10, 20, 30, 40, 50, 60,
70, 80, 90.

7. 108 nÝZo 8. 70 9.

8 9 4
3 7 11

10 5 6
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10. Eogr g§»`m Ho$db 108 h¡&

11. x = 4, y = 2 `m x = 0, y = 6 `m x = 9, y = 6

12.  (1,2,3,5,8,7) EH$ g_yh br{OE Am¡a Xÿgam (4, 6, 10) br{OE & Vmo

1 2 3 5 8 7 7
4 6 10

    


 
 Am¡a `hr H${ZîQ> eof h¡ &

13. 27314925 Am¡a  27364975 15. 8066

16. 12 17. 62

* * * *

2. ~rOr` ì`§OH$
1. ghr CÎma H$m M`Z H$s{OE :

(a) g_mZ KmVm§H$ `wŠV EH$ hr Ajar` nX

A. KmVm§H$ B. gOm{V nX

C. JwUZIÊS> D. {dOm{V nX

(b) 2ab _| ab H$m ghJwUm§H$ h¡
A. ab B. 2 C. 2a D. 2b

(c) a × a × a H$m KmVm§H$ ê$n

A. 3a B. 3 + a C. a3 D. 3 – a

(d) Xmo G$UmË_H$ nyUmªH$ H$m `moJ

A. G$UmË_H$ B. KZmË_H$ C. eyÝ` D. A§ZV

(e) a2 + 2ab H$mo Š`m OmoS>Zo go dh gånyU© dJ© ~ZVm h¡?
A. b2 B. 2ab C. ab D. 2a

(f) (x + 2) (x – 3) H$m JwUZ\$b Š`m h¡?
A. 2x – 6 B. 3x – 2 C. x2 – x – 6 D. x2 – 6x

(g) (7.2)2 H$m _yë` h¡ (gd©g{_H$m Ho$ Cn`moJ go {dñVma H$s{OE)
A. 49.4 B. 14.4 C. 51.84 D. 49.04

(h) (2x – 3y)2 H$m {dñVma h¡
A. 2x2 + 3y2 + 6xy B. 4x2+ 9y2 – 12xy

C. 2x2 + 3y2 – 6xy D. 4x2 + 9y2 + 12xy
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(i) 58 × 62 H$m JwUZ\$b (gd©g{_H$m H$m Cn`moJ H$a|) h¡
A. 4596 B. 2596 C. 3596 D. 6596

2. 8x + 7y – 8p + 10q H$mo 10x + 10y – 7p + 9q _| go KQ>mBE&

3. {dñVma H$s{OE &

(i)(4x + 3)2 (ii) (x + 2y)2 (iii)
21x

x (iv)
21x

x

4. {dñVma H$s{OE &
(i) (2t + 5) (2t – 5) (ii) (xy + 8) (xy – 8)
(iii) (2x + 3y) (2x – 3y)

5. {dñVma H$s{OE &

(i) (n – 1) (n + 1) (n2 + 1) (ii)

(iii) (x – 1) (x + 1) (x2 + 1) (x4 + 1) (iv) (2x – y) (2x + y) (4x2 + y2)

6. ghr gyÌ Ho$ Cn`moJ go _yë` kmV H$s{OE&

(i) (103)2 (ii) (96)2 (iii) 107 × 93 (iv) 1008 × 992

(v) 1852 – 1152

7. `{X x + y = 7 Am¡a xy = 12 hmo Vmo x2 + y2 kmV H$s{OE &

8. `{X x + y = 12 Am¡a xy = 32 hmo Vmo x2 + y2 kmV H$s{OE &

9. `{X 4x2 + y2 = 40 Am¡a xy = 6 hmo Vmo 2x + y kmV H$s{OE &

10. `{X x – y = 3 Am¡a xy = 10 hm oVmo x2 + y2 kmV H$s{OE &

11. `{X 1  
 

x
x

 = 3 hmo Vmo
2

2
1x

x
 Am¡a 

3
3

1x
x

 kmV H$s{OE &

12. `{X  1 6x
x

   hmo Vmo 
2

2
1x

x
 Am¡a 

4
4

1x
x

kmV H$s{OE &

13. gab H$s{OE  (i) (x + y)2 + (x  – y)2 (ii) (x + y)2 × (x – y)2

14. {ZåZm| H$mo Xmo dJm] Ho$ A§Va Ho$ ê$n _| ì`ŠV H$s{OE &

(i) (x + 2z) (2x + z); (ii) 4(x + 2y) (2x + y)

(iii) (x + 98) (x + 102)

(iv) 505 × 495  (gwPmd  (4a) = (a +  b)2 – (a – b)2 )
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15. `{X a = 3x – 5y, b = 6x + 3y Am¡a C = 2y – 4x hmo Vmo

(i) a + b – c (ii) 2a – 3b + 4c kmV H$s{OE&

16. EH$ H$s n[a{_Vr 15x2 – 23x + 9 h¡ Am¡a CgH$s Xmo ^wOmE|  5x2 + 8x – 1 Am¡a

6x2 – 9x + 4 hmo Vmo Vrgar ^wOm H$mo kmV H$s{OE&

17. EH$ Am`V Xmo g§bJZ ^wOm`| 2x2 – 5xy + 3z2 Am¡a 4xy – x2 – z2 h¡ Vmo Am`V {H$

nar{_{V kmV H$s{OE&

18. EH$ {Ì^wO H$m AmYma Am¡a D±$MmB© H«$_e… (3x –4y) Am¡a (6x + 5y) h¡& CgH$m

joÌ\$b kmV H$s{OE&

19. EH$ Am`V H$s ^wOmE| 2x + 3y Am¡a 3x + 2y h¡& Bg_| x + y ^wOm H$m dJ© KQ>m`m

J`m h¡, ~mH$s OJh H$m joÌ\$b kmV H$s{OE.

20. `{X a2 + b2 + c2 – ab – bc – ca = 0, {gÕ H$s{OE {H$ a = b = c

CÎma
1. (a) B (b) B (c) C (d) A

(e) A (f) C (g) C (h) B

(i) C

2.   2x + 17y + p – q

3.    (i)16x2 + 24x + 9 (ii) x2 + 4xy + 4y2

(iii) x2 + (1/x2) + 2 (iv) x2 + (1/x2) – 2

4. (i) 4t2 – 25 (ii) x2y2 – 25 (iii) 4x2 – 9y2

5. (i) n4 – 1 (ii) n4 – (1/n4) (iii) x8 – 1 (iv) 16x4 – y4

6. (i) 10609 (ii) 9216 (iii) 9951 (iv) 999936

(v) 21000

7. 25 8. 80

9. 8± 10. 29

11. 7 Am¡a 18 12. 34 Am¡a 1154
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13. (i) 2(x2 + y2) (ii) x4 – 2x2y2 + y4

14.       (i) (ii) (x + 2y)2 – (2x + y)2

(iii) (x + 100)2 – 12 (iv) 5002 – 52

15. (i) 13x – 4y (ii) –28x – 11y

16. 4x2 – 22x + 6 17. 2x2 – 2xy + 4z2

18. (18x2 – 9xy – 20y2) / 2 19. 5x2 + 11xy + 5y2

* * * *

3. A{^YmaUm, A{^J¥{hV Am¡a à_ò
I. ghr n`m©̀  H$m M`Z H$s{OE&

1. `{X a = 60 Am¡a b = a Vmo  b = 60 `h {Z`_ go ghr hmoVm h¡&

A. A{^YmaUm 1 B. A{^YmaUm 2

C. A{^YmaUm 3 D. A{^YmaUm 4

II. g_Vb na EH$ {~ÝXþ {X`o OmZo na, h_

A. EH$ B. Xmo

C. {ZpíMV g§»`m D. Ag§»`m gab aoImE| ItM gH$Vo h¡&

III. g_Vb _| Xmo {~ÝXþ {X`o OmZo na, BZ {~ÝXþAm| go hmoH$a OmZodmbr aoImAm| H$s g§»`m

A. eyÝ` B. Ho$db EH$

C. A{YH$ go A{YH$ EH$ D. EH$ go A{YH$

IV. Xmo H$moU g§nyaH$ hmoVo h¡ `{X

A. CZH$m `moJ 90° h¡ B.CZH$m `moJ 180° h¡

C. CZH$m `moJ 270° h¡D.CZH$m `moJ 360° h¡&

V. Cg H$moU _mn Omo AnZo g§nyaH$ H$moU H$m 5 JwZm h¡&

A. 30° B. 60° C. 120° D. 150°

2. g§nyaH$ H$moUm| H$s Omo‹S>r Am¡a H$mo{Q>nyaH$ H$moUm| H$s Omo‹S>r H$m A§Va Š`m h¡?

3. EH$ g_Vb {ZYm©[aV H$aZo H${ZîR> {H$VZo Ag_aoI {~ÝXþAm| H$s Amdí`H$Vm hmoVr h¡?
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4.Xmo H$moU g§b½Z H$~ H$hbmVo h¢?

5. _mZ br{OE AB


 EH$ aoImIÊS> h¡ {Ogna C Am¡a D ~rM _| CnpñWV h¡ Vm{H$
aoImIÊS> na H$s {~ÝXþAm| H$m H«$_  A, B, C, D h¡& _mZ br{OE AD = BC {gÕ
H$s{OE AC = DB.

6. _mZ br{OE AB


 Am¡a CD


 gab aoImE|  O à{VÀN>o{XV H$aVr h¢& _mZ br{OE,

OX


 BOD  H$m g_{Û^mOH$ h¡& OD


 Am¡a OA


  Ho$ ~rM  OY


 It{ME Vm{H$
rOY OX

 

. {gÕ H$s{OE OY


, DOA  H$mo g_{Û^m{OV H$aVm h¡&

7. _mZ br{OE AB


 Am¡a CD


 H$mo g_m§Va aoImE| h¢ Am¡a  PQ


 EH$ {V`©H$ aoIm h¡& _mZ

br{OE  PQ


 , AB


 H$mo L _| à{VÀN>o{XV H$aVm h¡& _mZ br{OE  ALP  H$m

g_{Û^mOH$  CD


 H$mo  R _| à{VÀN>o{XV H$aVm h¡ Am¡a PLB H$m g_{Û^mOH$  CD


H$mo

S _| à{VÀN>o{XV H$aVm h¡& {gÕ H$s{OE LRS RSL 90

8. nmíd© {MÌ _| AB


©  Am¡a  CD


 Xmo g_mÝVa aoImE| h¢& {V`©H$ aoIm  PQ


 Am¡a RS


,

AB


 gab aoIm H$mo U _| à{VÀN>o{XV H$aVo h¢& {X`m J`m h¡ {H$  DWU 110  Am¡a

CVP 70  h¡& QUS  H$m _mn kmV H$s{OE&

A B

C D

P R

S Q

WV

U
x

70°

110°

9. KS>r Ho$ K§Q>o H$s gwB© Am¡a {_ZQ> H$s gwB© Ho$ ~rM {ZåZ g_` na ~Zo H$moU {ZYm©[aV H$s{OE
(i) 1 :40 KÊQ>o (ii) 2.15 KÊQ>o (1° = 60 {_{ZQ> h¡ &)

10. O~ K‹S>r _| em_ Ho$  4.24 (p.m.) KÊQ>o H$s gwB© AnZr ñWmZ Xmonha 12 go {H$VZm
AmJo ~‹T>r hmoJr?

11. _mZ br{OE AB  EH$ gab aoIm h¡ Am¡a C, AB  H$s _Ü`{~ÝXþ h¡& AB  H$mo D VH$ AmJo

~T>mBE Vm{H$ B, A  Am¡a D Ho$ ~rM _| ah|& {gÕ H$s{OE  AD + BD = 2CD
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12._mZ br{OE Xmo gab aoImE|  AB


 Am¡a CD


  h¡ Omo  O  _| à{VÀN>oX H$aVr h¢& _mZ

br{OE OX


 {H$aU  BOD  H$m g_{Û^mOZ H$aVr h¡& {gÕ H$s{OE OX


 Ho$ ~m`t

Amoa AmJo ~T>mZo na dh  AOC  H$m g_{Û^mOZ H$aVr h¡&

13. _mZ br{OE OX


 EH$ {H$aU h¡ Am¡a OA


 Am¡a OB


  OX


 Ho$ EH$ nj H$s AÝ`

Xmo {H$aU| h¡& Vm{H$  OA


, OX


 Am¡a  OB


 Ho$ ~rM _| h¡& _mZ br{OE _mZ br{OE

OC


, AOB H$m g_{Û^mOH$ h¡& Vmo {gÕ H$s{OE XOA XOB 2 XOC

14. _mZ br{OE OA


 Am¡a OB


 Xmo {H$aU h¡ Am¡a  OX


, OA


 Am¡a OB


 Ho$ ~rM _|

Vm{H$ AOX XOB  _mZ br{OE OC


, AOB H$m g_{Û^mOH$ h¡& Vmo {gÕ H$s{OE

AOX XOB 2 COX

15. _mZ br{OE OA


, OB


 , OC


 VrZ {H$aU| Eogo h¢ Vm{H$ OC


, OA


, Am¡a OB


Ho$ ~rM _| h¡& H$ënZm H$s{OE AOC Am¡a COB  Ho$ g_{Û^mOH$ nañna b§~ h¡& {gÕ

H$s{OE B,O,A g_aoI h¡&

16. nmíd© AmH¥${V _| AB || DE
 

 h¡& {gÕ H$s{OE {H$

ABC – DCB + CDE = 180°

A B

C

D E

17.Xmo g_m§Va aoIm Am¡a EH$ Vr`©H$ aoIm h¡& ~Z| H$moUm| _| {H$VZo àË`oH$ (distinct)g§»`mE|  h¡?

CÎ m a
1. (i) A (ii) D (iii) B (iv) B (v) D
3. 3 8. 40
9. (i) 190°; (ii) 22° 301 10. 144°

* * * *
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4. JwUZ IÊS>Z

1. ghr CÎma H$mo Mw{Z`|

(a) 4a + 12b `h BZ go g_mZ h¢

A. 4a B. 12b C. 4 (a + 3b) D. 3a

(b) Xmo g§»`m Am| H$m JwUZ\$b KZmË_H$ VWm CZH$m `moJ\$b F¥$UmË_H$ hmoVm h¡, O~

A. XmoZm| KZmË_H$ B. XmoZm| F¥$UmË_H$

C. EH$ KZmË_H$ Am¡a Xþgam F$UmË_H$ D. XmoZm| _| EH$ eyÝ` Ho$ ~am~a

(c) x2 + 6x + 8 H$m JwUZIÊS>Z H$aZo na, àmßV

A. (x + 1)(x + 8) B. (x + 6)(x + 2)

C. (x + 10)(x – 2) D. (x + 4)(x + 2)

(d) ~rOr` ì`§OH$ H$m ha na {ZåZm| go Zht hmoZm Mm{hE&

A. 1 B. 0 C. 4 D. 7

(e) Xmo nyUm©H$m| H$m `moJ\$b -2 Am¡a CZH$m JwUZ\$b -24 h¡ Vmo do g§»`m `o&

A. 6 Am¡a 4 B. –6 Am¡a 4

C. –6 Am¡a – 4 D. 6 Am¡a – 4

(f) (0.7)2 – (0.3)2 Ho$ AÝV§a H$mo gab H$aZo na àmßV hmoVm h¡&

A. 0.4 B. 0.04 C. 0.49 D. 0.56

2. {ZåZmo H$m JwUZIÊS>Z H$s{OE&

(i) x2 + 6x + 9 (ii) 1 – 8x + 16x2

(iii) 4x2 – 81y2 (iv) 4a2 + 4ab + b2

(v) a2b2 + c2d2 – a2c2 – b2d2

3. {ZåZm| H$m JwUZIÊS>Z H$s{O`o

(i) x2 + 7x + 12 (ii) x2 + x – 12

   (iii) x2 – 3x – 18 (iv) x2 + 4x – 21

(v) x2 – 4x – 192 (vi) x4 – 5x2 + 4

(vi) x4 – 13x2y2 + 36y4
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4.{ZåZm| H$m JwUZIÊS>Z H$s{O`o :

(i) 2x2 + 7x + 6 (ii) 3x2 – 17x + 20

(iii) 6x2 – 5x – 14 (iv) 4x2 + 12xy + 15y2

(v) 4x4 – 5x2 + 1

5. {ZåZm| H$m JwUZIÊS>Z H$s{O`o :

(i) x8 – y8 (ii) a12x4 – a4x12

(iii) x4 + x2 + 1 (iv) x4 + 5x2 + 9

6.x4 + 4y4 H$m JwUZIÊS>Z H$s{OE& BgHo$ Cn`moJ go {gÜX H$s{OE 20114 + 64 EH$ g§̀ wŠV
g§»`m h¡&

 CÎma
1. (a) C (b) B (c) D (d) D

(e) A

2. (i) (x + 3)2 (ii) (1 – 4x2) (iii) (2x + 9y) (2x – 9y)

(iv) (2a + b)2 (v)(a2 – d2) (b2 – c2)

3. (i) (x + 3) (x + 4) (ii) (x + 4) (x – 3)

(iii) (x – 6) (x + 3) (iv) (x + 7) (x – 3)

(v) (x – 16) (x + 12) (vi) (x – 1) (x + 1) (x – 2) (x + 2)

(vii)(x – 2y) (x + 2y) (x – 3y) (x + 3y)

4. (i) (2x – 3) (x + 2) (ii) (x – 4) (3x – 5)

(iii) (x – 2) (6x + 7) (iv) (2x + y) (2x + 5y)

(v) (2x – 1) (2x + 1) (x – 1) (x + 1)

5. (i)(x – 4) (x + 4) (x2 + y2) (x4 + y4)

(ii) a4x4 (a – x) (a + x) (a2 + x2) (a4 + x4)

(iii) (x2 + x + 1) (x2 – x + 1) (iv) (x2 + x + 3) (x2 – x + 3)

6. (x2 + 2xy + 2y2) (x2 – 2xy + 2y2)

* *  * *
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5. dJ©, dJ©_yb, KZ Am¡a KZ_yb
1.ñV§̂  A Ho$ g§»`mAm| H$mo, B _| {X`o dJm] Ho$ gmW Omo{S>E :

A B CÎma
1) 5 a) 25 1) ..........
2) 8 b) 144 2) ..........
3) 2 c) 36 3) ..........
4) – 6 d) 484 4) ..........
5) –22 e) 64 5) ..........

6) 12 f) 4 6) ..........

g) 121

2. ghr CÎma H$m M`Z H$s{OE&

(a) 1 Am¡a 500 Ho$ ~rM Ho$ nyU© dJm] H$s g§»`m h¡ :

A) 1 B) 16 C) 22 D) 25

(b) `h EH$ g§nyU© dJ© H$m A§{V_ A§H$ H$^r Zht hmoVm&

A) 1 B) 3 C) 5 D) 9

(c) `{X EH$ g§»`m Ho$ A§V "5' eyÝ` h¡ Vmo CgHo$ dJ© Ho$ A§V _| hm|Jo

A) 5 eyÝ` B) 8 eyÝ` C) 10 eyÝ` D) 12 eyÝ`

(d) EH$ g§nyU© dJ© H$mo 8 go ^mJ XoZo na BZ _| H$m¡Z gm eof hmo gH$Vm h¡ &

A) 1 B) 3 C) 5 D) 7

(e) N>Q>r {ÌH$moUr` g§»`m h¡

A) 6 B) 10 C) 21 D) 28

3. -10 go 5 VH$ g^r nyUmªH$ boH$a CZHo$ àË`oH$ Ho$ dJ© kmV H$s{OE& {H$VZo {d{eîQ>

g§»`m àmßV hmoVo h¢?

4. {ZåZ g§»`mAm| Ho$ dJ© kmV H$aZo na CZHo$ BH$mB© ñWmZ na AmZodmbr g§»`m

{b{IE &

4, 5, 9, 24, 17, 76, 36, 52, 33, 2319, 18, 3458, 3453.
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5. 400 go 425 Ho$ g^r g§»`mAm| H$mo {b{IE {OZHo$ A§V _| 2,3,7 AWdm 8 h¢&

nÎmm bJmBE Š`m BZ _| H$moB© g§nyU© dJ© h¡&

6. (111111111)2 Ho$ A§H$m| H$m Omo‹S> kmV H$s{OE&

7. _mZ br{OE x2 + y2 = z2 h¡

(i) `{X x = 4 Am¡a y = 3 hmo z kmV H$s{OE&

(ii) `{X x = 5 Am¡a z = 13 hmo Vmo y kmV H$s{OE &

(iii) `{X y = 15 Am¡a z = 17 hmo Vmo x kmV H$s{OE &

8. ` 2304 H$mo g_mZ ê$n go AZoH$ bmoJm| _| {dV[aV {H$`m J`m& àË`oH$ H$mo

ì`pŠV`m| H$s g§»`m Ho$ g_mZ ê$n`o {_bVo h¢& àË`oH$ H$mo {H$VZo ê$n`o {_bVo h¢?

9. m*n = m2 + n2 Ho$ AmYma g^r ñd^m{dH$ g§»`mAm| Ho$ g_wÀM` na EH$ Z`m

`moJ\$b n[a^m{fV H$s{OE &

(i) Š`m N  na Amd¥V h¡?

(ii) Š`m N  na H«$_ {d{Z_` {Z`_ bmJy hmoVm h¡?

(iii) Š`m N  na gmhM`© {Z`_ bmJy hmoVm h¡?

(iv) Š`m   H$mo Ü`mZ _| aIH$a N  _| H$moB© VËg_H$ Ad`d h¡?

10. kmV H$s{OE 1 go 500 g^r g§nyU© dJ© kmV H$s{OE Omo Xmo g§nyU© dJm] Ho$ `moJ\$b h¡&

11. EH$ dJm©H$ma IoV H$m joÌ\$b 7396 m2 h¡& Vmo CgH$m n[a_mn kmV H$s{OE&

12. Š`m h_ 1010 H$mo Xmo g§nyU© dJm] Ho$ AÝVa _| {bI gH$Vo h¢& (gyMZm : 2 H$mo

1010 Ho$ JwUZI§S> Ho$ ê$n _| XmohamZm &)

13. EH$ g§nyU© KZ H$mo 7 go ^mJ XoZo na H$m¡Z-H$m¡Z go eof ahVo h¢&

14. H$m¡Z go bKwV_ g§nyU© dJ© H$mo 7 Am¡a 11 go ^mJ XoZo na eof 1 ahVm h¡?

15. Xmo bKwV_ g§nyU© dJ© kmV H$s{OE {OZH$m JwUZ\$b EH$ g§nyU© KZ h¡&

16. 48 Ho$ H$m¡Z go KZmË_H$ JwUZIÊS> Am¡a JwUO H$mo Omo‹S>Zo go g§nyU© dJ© ~ZVm h¡&

Š`m Amn {gÕ H$a gH$Vo h¢ {H$ Eogo AZ§V `w½_ hmoVo h¡&
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CÎ m a

1. (a) C (b) B; (c) C; (d) A; (e) C;

3. 11 4. 6, 5, 1, 6, 9, 6, 6, 4, 9, 1, 4, 4, 9.

5. BZ_| H$moB© ^r g§nyU© dJ© Zht h¡&

6. 81

7. (i) : z = ± 5 : (ii) y = ± 12:  (iii) x = ± 8,

8. ` 48 9.(i) AmdaU {Z`_ bmJy hmoVm h¡&  (ii) H«$_ {d{Z_` {Z`_
(iii)gmhM`© {Z`_ (iv) Zht, Š`m|{H$  m2 + k2 = m2 gy{MV H$aVm h¡ k = 0 Am¡a N
_| 0 g_m{dîQ> Zht h¡&

11. 344 m 12. `{X 1010 = a2 – b2 , H$moB© nyUmªH$ a Am¡a b, AWdm XmoZm| a Am¡a b {df_
g§»`m AWdm XmoZm| g_ g§»`m hmoVo h¢& AV… a2 – b2 ,  4 go ^mÁ` h¡. naÝVw 1010,
4 go ^mÁ` Zht h¡& AV… 1010 g§nyU© dJm] H$m A§Va Zht h¡&

13. 0,1,6      14. 1156 = 342        15.   4 Am¡a 16.

 16. Amn 16 H$mo 48 H$m JwUZIÊS> bo gH$Vo h¢ Am¡a 240 H$mo 48 H$m JwUO bo gH$Vo

h¢

16 + 240 = 256 = 162

Amn AZoH$ gmao ~Zm gH$Vo h¡ O~  l m 3m 2   boVo h¡ Ohm± m 1,2,3......16

16, 48 H$m JwUZIÊS> h¡, 48l  H$mo 48  H$m JwUO bo gH$Vo h¢&

Ü`mZ Xr{OE :  16 48 16 48m 3m 2   l

=  216 96m 144m    =  24 12m

* * * *
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6 {Ì^wOm| na à_ò
1. [aŠV ñWmZm| H$s ny{V© H$s{OE Vm{H$ H$WZ gË` hmo &

(a) {Ì^wO Ho$ H$moUm| H$m `moJ\$b ........ hmoVm h¡&

(b) {Ì^wO H$m ~mø H$moU ........ A{^_wI H$moUm| Ho$ `moJ\$b Ho$ g_mZ h¡&

(c) EH$ {Ì^wO H$m ~møH$moU h_oem {H$gr AÝVñW A{^_wI H$moU go ........ hmoVm h¡&

(d) EH$ {Ì^wO _| ........ go A{YH$ b§~H$moU Zht hmo gH$Vo&

(e) EH$ {Ì^wO _| ........ go A{YH$ {demb H$moU Zht hmo gH$Vo&

2 . {ZåZ {dH$ënm| _| ghr CÎma H$m M`Z H$s{OE&

(a) {Ì^wO ABC _| `{X A 80    Am¡a AB = AC hmo Vmo B  H$m _mn

(1) 50° (2) 60° (3) 40° (4) 70°

(b) EH$ b§~H$moU {Ì^wO _|, A  b§~H$moU h¡ Am¡a B 35    Vmo C

(1) 65° (2) 55° (3) 75° (4) 45°

(c) {Ì^wO ABC _| B C 45     Vmo {Ì^wO h¡ :

(1) b§~H$moU {Ì^wO (2) bKwH$moU {Ì^wO

(3) A{YH$ H$moU {Ì^wO (4) g_~mhþ

(d) `{X ABC g_~mhþ {Ì^wO, Vmo àË`oH$ A{YH$ H$moU H$m _mn :

(1) 60° (2) 90° (3) 120° (4) 150°

(e) EH$ {Ì^wO Ho$ VrZm| ~møH$moUm| H$m `moJ\$b h¡&

(1) Xmo b§~H$moU (2) VrZ b§~H$moU

(3) EH$ b§~H$moU (4) Mma b§~H$moU

3. EH$ {Ì^wO ABC _| B 70    Vmo A C   kmV H$s{OE&

4. {Ì^wO ABC _| A 110    Am¡a AB = AC Vmo B  Am¡a C  kmV H$s{OE&

5. EH$ {Ì^wO Ho$ VrZ H$moU 2 : 3 : 5 _| h¡& VrZm| H$moU {ZYm©[aV H$s{OE&

6. {Ì ŵO Ho$ H$moU CZHo$ _mn Ho$ AmamohU H«$_ _| ì`dpñWV {H$`m J`m& `{X Vmo H«$_mJV

H$moUm| H$m A§Va 15° hmo Vmo VrZm| H$moUm| H$mo kmV H$s{OE&
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7. EH$ {Ì^wO Ho$ Xmo H$moUm| H$m `moJ\$b Vrgao H$moU go g_mZ h¡& Vmo Vrgao H$moU {ZYm©[aV

H$s{OE&

8. {Ì^wO ABC _|, `{X 2 A 3 B 6 C      Vmo A , B  Am¡a C  kmV H$s{OE&

9. {Ì^wO Ho$ H$moU  40 x ,  20 x  Am¡a 
1 15
2

 x  hmo Vmo, x   H$m _yë` kmV

H$s{OE&

10. {Ì^wO ABC Ho$ H$moU A, B Am¡a C h¡& Vmo `{X A B 15     Am¡a

B C 30     Vmo A , B , C  kmV H$s{OE&

11. EH$ {Ì^wO Ho$ Xmo H$moUm| H$m `moJ 80° h¡ Am¡a CZ_| AÝVa 20° h¡& {Ì^wO Ho$ H$moUm|

kmV H$s{OE&

12. {Ì^wO ABC _|, B 60    Am¡a C 80    h¡& _mZ br{OE B  Am¡a C  Ho$

g_{Û^mOH$ I _| {_bVo h¢& BIC  kmV H$s{OE&

13. EH$ {Ì^wO _|, N>moQ>o H$moUm| _| àË`oH$ g~go ~‹S>o H$moU H$m AmYm& CZ H$moUm| H$mo kmV

H$s{OE&

14. EH$ {Ì^wO _|, ~‹S>o H$moUm| _| àË`oH$ Vrgao H$moU H$m XþJwZm h¡& H$moUm| H$mo kmV H$s{OE&

15. EH$ {Ì^wO ABC _| B 50    Am¡a A 60    h¢& _mZ br{OE BC H$mo D VH$

~T>m`m J`m h¡& ACD  kmV H$s{OE&

16. g_{Û~mhþ {Ì^wO _|, erf© H$moU AmYma H$moUm| Ho$ Omo‹S> H$m XþJwZm h¡& {Ì^wO H$s H$moUm|

H$mo nÎmm bJmB©E&

17. nmíd© AmH¥${V _| {XIm`o ZjÌ Ho$ nm±Mm| erfm] Ho$ H$moUm| H$m `moJ\$b kmV H$s{OE&

CÎ m a
1. (a) 180°, (b) AÝVñW (c) ~S>m (d) EH$ (e) EH$

2. (a) A (b) B (c) A (d) C (e) D
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3. 110°

4. àË`oH$ 35°
5. 36°, 54°, 90°

6. 45°, 60°, 75°,

7. 90° 8. C 30 , B 60 , A 90

9. x = 90° 10. A  = 80°, B  = 65°, C  = 35°

11. 30°, 50°, 100°, 12. 110° 13. 45°, 45°, 90°

14. 36°, 72°, 72°, 15. 110° 16. 30°, 30º, 120° 17. 180°

* * * *

7. n[a_ò  g§»`m
1. [aŠV ñWmZm| H$s ny{V© H$s{OE :

a) "0' `h g§»`m ....... g_wÀM` _| CnpñWV Zht h¡&

b) g^r nyUmªH$m| Ho$ g_wÀM` _| g~go bKwV_ g§»`m ....... h¡&

c) g^r g_ g§»`mAm| Ho$ g_wÀM` g~ go N>moQ>r g§»`m ....... h¡&

d) ñdm^m{dH$ g§»`mAm| Ho$ g_wÀM` _| 8 H$s AJbr g§»`m ....... h¡&

e) Xmo {df_ nyUmªH$m| H$m `moJ\$b ....... h¡&

f) Xmo {df_ nyUmªH$m| H$m JwUZ\$b ....... h¡&

2. {ZåZm| _| ghr `m JbV ~VmB©E

a) g_ ñdm^m{dH$ g§»`mAm| H$m g_wÀM` gm§V g_wÀM` h¡&

b) Z  Ho$ àË`oH$ A[aŠV Cng_wÀM` _| EH$ bKwV_ g§»`m hmoVr h¡&

c) àË`oH$ nyUmªH$ H$mo EH$ n[a_ò  g§»`m Ho$ én _| ì`ŠV H$a gH$Vo h¢&

d) àË`oH$ n[a_ò  g§»`m Ho$ {bE, CgH$s AJbr n[a_ò  g§»`m kmV H$a gH$Vo h¢&

e) g~go ~‹S>r n[a_ò  g§»`m hmoVr h¡&

f) àË`oH$ nyUmªH$ g_ `m {df_ hmoVr h¡&

g) Xmo n[a_ò  g§»`mAm| Ho$ ~rM EH$ nyUmªH$ hmoVm h¡&
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3. gab H$s{OE :

i) 100(100 – 3) - (100 × 100 – 3)

ii) {20 – (2011 – 201)} + {2011 – (201 – 20)}

4. _mZ br{OE m  EH$ nyUmªH$ h¡ Vm{H$ m 1, m 2     h¡ 
m

m 1  Am¡a

m 1
m 2



 _| H$m¡Z gm ~‹S>m h¡? H$maU Xr{OE&

5. g^r n[a_ò  g§»`mAm| Ho$ g_wÀM` Q  na EH$ à{H«$`m   n[a^m{fV H$s{OE,

Vm{H$,  r s r s r s    

Ohm± r,s  H$moB© Xmo n[a_ò  g§»`m h¡& H$maU g{hV {ZåZ Ho$ CÎma {b{IE&

(i) Š`m `h  à{H«$`m Q na Amd¥V h¡?

(ii) Š`m Q na  à{H«$`m na gmhM`© {Z`_ gË` h¡?

(iii) Š`m Q na  à{H«$`m na H«$_{d{Z_` {Z`_ gË` h¡?

(iv) Q _| {H$gr a  Ho$ {bE a1 Š`m h¡ ?

(v) Xmo nyUmªH$ kmV H$s{OE Vm{H$ ab=0 Ohm± a   0 Am¡a b   0 hmo&

6. {ZåZ n[a_ò  g§»`mAm| Ho$ JwUZ\$br` à{Vbmo_ g§»`m {b{IE :

8 12 26 13 101, , , ,
13 17 23 11 100

7. {ZåZm| H$mo AmamohU H«$_ _| {b{IE &

10 20 5 40 25 10, , , , ,
13 23 6 43 28 11

8. {ZåZm| H$mo AdamohU H«$_ _| {b{IE &

21 31 13 41 51 9, , , , ,
17 27 11 37 47 8

9. (a) "0' H$mo `moJ\$br` à{Vbmo_ Š`m h¡?

(b) 1 H$m JwUZ\$br` à{Vbmo_ Š`m h¡?

(c) H$m¡Z go nyUmªH$m| Ho$ JwUZ\$br` à{Vbmo_ hmoVo h¢?
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10.n[a_ò  g§»`mAm| Ho$ g_wÀM` _| "5' CXmhaU Xr{OE Omo {ZåZ JwUY_© {Zê${nV H$aVo h¢ :

(i) gmhM`©Vm

(ii) H«$_{d{Z_`Vm

(iii) JwUZ\$b, Omo‹S> na {dVaU hmoZm h¡&

11. {dVaU {Z`_ Cn`moJ H$a gab H$s{OE :

(i)
2 1 2
5 9 5

   
 

(ii)
5 25 32

12 9 5
   
 

(iii)
8 11 2
9 2 9

   
 

12. gab H$s{OE &

(i)
25 12 3
9 3 5

   
 

(ii)
22 36 6
7 5 7

   
 

(iii)
51 7 3
2 6 5

   
 

(iv)
16 21 15 2
7 8 3 9

        
   

13. n[a_ò  g§»`mAm| _| H$m¡Z-gm JwUY_© h¡ Omo nyUmªH$m| H$mo g_wÀM` na gË` Zht h¢?

14. _yë` kmV H$s{OE : 11 11
1 1






15. _yë` kmV H$s{OE  :

1 1
3 4
1 1
2 3





16. g^r n[a_ò  g§»`mAm| H$mo {b{IE Omo AnZo à{Vbmo_ Ho$ g_mZ h¡&

17. EH$ ~g Xmo nS>mogr ZJam| Ho$ ~rM à{V 2 KÊQ>m| _| AmVr-OmVr h¡& dh gw~h 8 ~Oo ewê$
H$aVr h¡ Am¡a A§{V_ \o$ar em_ 6 ~Oo h¡& EH$ {XZ dmhZ MmbH$ {ZarjU H$aVm h¡ àW_
\o$ar _| 30 `mÌr h¡ Am¡a àË`oH$ H«$_mJV \o$ar _| {nN>bo \o$ar _| EH$ `mÌr H$_ Wm&
Cg {XZ {H$VZo `m{Ì`m| Zo `mÌm H$s h¡?

18. 0 Am¡a 1 Ho$ ~rM {H$VZo 
p
q  n[a_`o g§»`mE| h¡ Ohm± q p ?
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19. CZ g^r nyUmªH$ kmV H$s{OE Vm{H$ 
3n 4
n 2



 ^r EH$ nyUmªH$ h¡&

20. H$moîR>H$m| Ho$ Cn`moJ H$aZo go 2 3 4 5 Ho$ AZoH$ _yë` àmßV H$a gH$Vo h¢ &

(CXmhaU   2 3 4 5    EH$ {dYmZ h¡  Ohm± H$moîR>H$ bJm`o h¢ & Eogo {H$VZo
_yë` h¢?

21. _mZ br{OE 
p
q  g~go gab ê$n _| h¢ & {gÕ H$s{OE 

1 1
q p q


  ^r g~go gab

ê$n _| h¡&

22. Xem©B©E àË`oH$ ñdm^m{dH$ g§»`m " n ' na {^ÝZ 
14n 3
21n 4




 ^r gab ê$n _| h¡&

23. CZ g^r nyUmªH$m| " n ' kmV H$s{OE {OZHo$ {bE g§»`m   n 3 n 1   ^r EH$
nyUmªH$ hmoJr&

CÎ m a
1. (a)ñd^m{dH$ g§»`m`|  (b)0  (c)2 (d)9  (e)g_g§»`m (f){df_ g§»`m

2. (a)JbV (b)JbV (c)ghr  (d)JbV  (e)JbV (f)ghr (g)JbV

3. (i)297  (ii) 39

4.  
 
 
m 1m

m 1 m 2



  , m 2   Am¡a  m 1   BZ Xmo g§X^m] H$mo _V ^y{bE&

5. (i)ghr  (ii) ghr(iii)ghr  (iv) a 1 1  (v) a 2,b 2 

6.
13 17 23 11 100, , , ,
8 12 26 13 101

 

7.
10 5 20 25 10 40
13 6 23 28 11 43

    

8.
21 13 31 9 41 51
17 11 27 8 37 47

    

9. (a)0  (b)1  (c)1, -1
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11. (i)
46
225

  (ii) 
413
108

 (iii)
225
6

 (iv)
11825

504

13. àË`oH$ eyÝ`a{hV n[a_ò  g§»`m H$m {dbmo_ bo gH$Vo h¢, naÝVw Ho$db 1  {dbmo_ a{hV
nyUmªH$ h¡&

14.
5
3

15. 
1
2

16. 1 17. 140

18. 0 Am¡a 1 Ho$ ~rM _| H$moB© 
p
q  n[a_ò  g§»`m Zht h¡ Ohm± q p

19. n 0, 1, 3, 4   

20. Mma _yë` h¡; 26, 46, 50, 70

23. n 2,3,5,0, 1, 3  

* * * *

8. EH$ Mam§H$ `wŠV a¡{IH$ g_rH$aU
1. ghr CÎma MwZH$a {b{IE -

(a) 5x – 35 = 0 g_rH$aU _| x H$m _yë` h¡

(A)2 (B) 7 (C) 8 (D) 11

(b) EH$ g§»`m Ho$ nm±Md| ^mJ go 14 KQ>mZo na h_| 20 àmßV hmoVm h¡& Bg H$WZ H$m

g_rH$aU;

(A) 5 14 20x (B) 14 5 20 5x

(C) 14 20 5x (D) 14 5 20x

(c) {H$gr g§»`m Ho$ 5 JwZm H$mo 8 go ~T>mZo na 53 àmßV hmoVm h¡ Vmo dh g§»`m h¡

(A)12 (B) 9 (C) 11 (D) 2

(d) 5(x – 2) = 3 (x – 3) g_rH$aU _| x H$m_yë`

(A)2 (B) 1/2 (C) 3/4 (D) 0

(e) Xmo g§»`mAm| H$m `moJ\$b 84 Am¡a CZH$m AV§a 30 h¡; Vmo do g§»`mE| h¢:

(A)–57 Am¡a 27 (B) 57 Am¡a 27 (C) 57 Am¡a –27 (D) –57 Am¡a –27
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(f) EH$ Am`V H$m joÌ\$b 800 dJ© _r. h¡ {Og H$s b§~mB©, Mm¡S>mB© go XþJwZr h¡ Vmo
b§~mB© Am¡a Mm¡S>mB© h¡:

(A)60 _r Am¡a 20 _r (B) 40 _r Am¡a 20 _r

(C) 80 _r Am¡a 10 _r (D) 100 _r Am¡a 8 _r

(g) VrZ H«$_mJV {df_ g§»`mAm| H$m `moJ\$b 249 Vmo dh g§»`mE| h¡

(A)81, 83, 85 (B) 79, 81, 83 (C) 103, 105, 107 (D) 95, 97, 99

(h) `{X (x + 0.7x) / 2 = 0.85 h¡ Vmo x H$m _yë`

(A) 2 (B) 1 (C) –1 (D) 0

(i) `{X 2x – (3x – 4) = 3x – 5 hmo Vmo x H$m _yë`

(A)4/9 (B) 9/4 (C) 3/2 (D) 2/3

2. hb {H${OE (i) (3x + 24) / (2x + 7) = 2

(ii) (1 – 9y) / (11 – 3y) = 5 8

3. Xmo g§»`mAm| H$m `moJ\$b 45 Am¡a CZH$m AZwnmV 7 : 8 h¡ Vmo dh g§»`mAm| H$mo kmV
{H${OE&

4. emoZm H$s _mVm H$s Am`w emoZm H$s Am`w Mma JwZm h¡& nm±M df© ~mX CgHo$ _mVm {H$
Am`w emoZm (Cg g_`) H$s Am`w H$s VrZ JwZm hmoVr h¡& CZH$s dV©_mZ Am`w H$`m h¡?

5. VrZ H«$_mJV g_ g§»`mAm| H$m `moJ\$b 336 h¡ Vmo g§»`mAm| H$mo kmV {H${OE&

6. Xmo {_Ì A Am¡a B é. 60,000/- ny±Or bJmH$a g§̀ wŠV én go ì`mnma H$aVo h¡& `{X
A H$m A§e B H$m XwJ§Zm hmo Vmo, ~VmBE àË`oH$ Zo {H$VZr {H$ ny±Or bJmB©?

7. dh g§»`m H$m¡Zgr h¡ {Og _| go 40 H$mo KQ>mZo na _yb g§»`m H$m dh EH$ {VhmB© h¡
Vmo Cg g§»`m H$mo kmV {H${OE&

8. EH$ g§»`m OrgH$m 6 dm± ^mJ Cg Ho$ 8 d| ^mJ go 3 A{YH$ h¡ Vmo dh g§»`m kmV
{H${OE&

9. EH$ Ka VWm ~JmoMo H$mo {_bmH$a _yë` ` 8,40,000/- h¡& ~JrMo H$m _yë`, Ka Ho$

_yë` H$m 5
12  h¡& Ka VWm ~JrMo H$m _yë` kmV {H${OE&
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10. Xmo {H$gmZ A Am¡a B g§̀ wŠV én go EH$ YmÝ` ^S>m§a Ho$ _m{bH$ h¡& do CgHo$ _yë` H$mo
Amng _| ~m±Q> boZo _mZ OmVo h¡& {H$gmZ A, 72 ~moar boVm h¡ Am¡a {H$gmZ B, 92 ~moar
boVm h¡ Am¡a ` 8000/- {H$gmZ A H$mo XoVm h¡& àË`oH$ ~moar H$m _yë` kmV H$s{OE&

11. EH$ {nVm H$s Am`w CgHo$ ~oQ>ogo Mma JwZm h¡& 5 df© Ho$ ~mX nwÌ go {VJwZr hmoVr h¡& {H$V_o
df© Ho$ ~mX nrVm H$s Am`w, CgHo$ nwÌ go XþJwZr hmoJr?

12. Cg g§»`m H$mo kmV H$s{OE {Ogo 7 go JwUm H$aZo na dh AnZo _yb g§»`m go 132
go A{YH$ hmoVr h¡&

13. EH$ ì`pŠV ` 250 _| g__yë` Ho$ 25 noZ IarXm& dh AnZo {bE 5 noZ aI boZm
MmhVm h¡ Am¡a ~mH$s noZ ~oMZm MmhVm h¡ Vm{H$ Cgo AnZo n¡go dm{ng {_b|& àË`|H$
noZ H$m _yë` Š`m hmoZm Mm{hE?

14. Xmo A§H$m| H$s g§»`m Ho$ A§H$m| H$m `moJ\$b 12 h¡& g§»`m Ho$ A§H$m| Ho$ ñWmZ ~XbZo
na, àmßV g§»`m _yb g§»`m 18 go A{YH$ h¡& _yb kmV H$s{OE Am¡a AnZo hb H$s
Om§M H$s{OE&

15. Xmo ñQ>oeZm| Ho$ ~rM H$s Xÿar 340 {H$._r& Xmo aobJm{S>`m± EH$ hr g_` BZ ñQ>oeZm| go
{ZH$bVr h¢ Am¡a EH$ Xÿgao go hmoH$a {ZH$bVo h¡&

CZ_| EH$ aob JmS>r H$m doJ Xÿgao go 5 {H$._r/ K§Q>o go A{YH$ h¡& {ZH$bZo Ho$ Xmo KÊQ>o
Ho$ ~mX `{X Xmo aobJm{S>`m| Ho$ ~rM Ho$ 30 {H$._r H$m| A§Va hmo Vmo àË`oH$ aobJmS>r H$m
doJ kmV H$s{OE&

16. EH$ OhmO àdmh Ho$ gmW OmH$a Xmo ~§XaJmh Ho$ ~rM H$s Xÿar H$mo 4 KÊQ>m| _| V` H$aVm
h¡ O~ {H$ Cgr Xÿar àdmh Ho$ {dê$Õ OmH$a 5 K§Q>m| Ho$ V` H$aVm h¡& `{X ZXr Ho$ {déÕ
{Xem _| OhmO H$m doJ 2 {H$._r/ K§Q>m h¡& {ZíMb Ob _| OhmO H$m doJ Š`m hmoJm?

17. EH$ n[a_ò  g§»`m H$m A§e, CgHo$ ha go 3 H$_ h¡& `{X A§e {VJwZm hmoVm h¡ Am¡a

ha H$mo 20 OmoS>Vo h¡, àmßV ZB© g§»`m 
1
8  ~ZVr h¡& _yb g§»`m kmV H$s{OE&

18. Xmo A§H$modmbr g§»`m Ho$ XhmB© ñWmZ H$m A§H$, CgHo$ BH$mB© ñWmZ Ho$ A§H$ H$m VrZ
JwZm h¡& `{X Bg g§»`m Am¡a A§H$m| Ho$ ñWmZ ~XbH$a ~Zo g§»`m H$m `moJ\$b 88 h¡
Vmo Cg g§»`m H$mo kmV H$s{OE&

19. EH$ {Ì^wO H$s D±$MmB© CgHo$ AmYma H$s b§~mB© nm±M - {VhmB© h¡& `{X D$Mm±B© H$mo 4
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go._r go ~T>m`m J`m Am¡a AmYma H$mo 2 go._r H$_ {H$`m J`m Vmo ^r {Ì^wO H$m joÌ\$b
CVZm hr ah OmVm h¡& {Ì^wO H$m AmYma Am¡a D±$MmB© kmV H$s{H$E&

20. EH$ {Ì^wO H$m EH$ H$moU AÝ` Xmo H$moUm| Ho$ `moJ\$b Ho$ ~am~a h¡& `{X {Ì^wO Ho$ AÝ`
Xmo H$moUm| H$m AZwnmV 4 : 5 h¡, Vmo {Ì^wO Ho$ H$moUm| H$mo kmV H$s{OE&

CÎma

1. (a) B (b) A (c) B (d) B

(e) B (f) B (g) A (h) B

2. (i) 10 (ii)
47

57
-

3. 21 Am¡a 24 4. 10 Am¡a 40            5. 110, 112, 114

6. A H$m {hñgm ` 40, 000 Am¡a B H$m {hñgm ` 20,000

7. 60 8. 72 9. CndZ ` 35,000 Am¡a Ka ` 49,000

10.  ` 800 11. 15 df© 12. 33 13. ` 12.50

14. 57             15. 90 {H$._r Am¡a 95 {H$._r         16.2.25 {H$._r

17. 1/4 18. 62     19.D±$MmB© 20 go._r Am¡a AmYma 12 go._r      20.40º, 50º Am¡a 90º

* *  * *
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