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Foreword
The National Curriculum Framework, 2005, recommends that children’s life at school must be linked to 
their life outside the school. This principle marks a departure from the legacy of bookish learning which 
continues to shape our system and causes a gap between the school, home and community. The syllabi and 
textbooks developed on the basis of NCF signify an attempt to implement this basic idea. They also attempt 
to discourage rote learning and the maintenance of sharp boundaries between different subject areas. We 
hope these measures will take us significantly further in the direction of a child-centred system of educa-
tion outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to encour-
age children to reflect on their own learning and to pursue imaginative activities and questions. We must 
recognise that, given space, time and freedom, children generate new knowledge by engaging with the 
information passed on to them by adults. Treating the prescribed textbook as the sole basis of examination 
is one of the key reasons why other resources and sites of learning are ignored. Inculcating creativity and 
initiative is possible if we perceive and treat children as participants in learning, not as receivers of a fixed 
body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility in the 
daily time-table is as necessary as rigour in implementing the annual calendar so that the required number 
of teaching days are actually devoted to teaching. The methods used for teaching and evaluation will also 
determine how effective this textbook proves for making children’s life at school a happy experience, rath-
er than a source of stress or boredom. Syllabus designers have tried to address the problem of curricular 
burden by restructuring and reorienting knowledge at different stages with greater consideration for child 
psychology and the time available for teaching. The textbook attempts to enhance this endeavour by giving 
higher priority and space to opportunities for contemplation and wondering, discussion in small groups, 
and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work 
done by the textbook development committee responsible for this book. We wish to thank the Chairperson 
of the advisory group in Science and Mathematics, Professor J.V. Narlikar and the Chief Advisors for this 
book, Professor P. Sinclair of IGNOU, New Delhi and Professor G.P. Dikshit (Retd.) of Lucknow University, 
Lucknow for guiding the work of this committee. Several teachers contributed to the development of this 
textbook; we are grateful to their principals for making this possible. We are indebted to the institutions 
and organisations which have generously permitted us to draw upon their resources, material and 
personnel. We are especially grateful to the members of the National Monitoring Committee, appointed 
by the Department of Secondary and Higher Education, Ministry of Human Resource Development 
under the Chairpersonship of Professor Mrinal Miri and Professor G.P. Deshpande, for their valuable time 
and contribution. As an organisation committed to systemic reform and continuous improvement in the 
quality of its products, NCERT welcomes comments and suggestions which will enable us to undertake 
further revision and refinement.

New Delhi
15 November 2006

Director
National Council of Educational 
Research and Training
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ªÀÄÄ£ÀÄßr

2005£ÉÃ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåPÀæªÀÄ DzsÀj¹ gÀavÀªÁzÀ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåªÀ¸ÀÄÛ«£ÀAvÉ 

gÀa¸À¯ÁVgÀÄªÀ 10£ÉÃ vÀgÀUÀw J£ï.¹.E.Dgï.n UÀtÂvÀ ¥ÀoÀå¥ÀÄ¸ÀÛPÀªÀ£ÀÄß vÀ«Ä¼ÀÄ ¨sÁµÉUÉ 

AiÀÄxÁªÀvÁÛV C£ÀÄªÁ¢¹ gÁdåzÀ°è 2018-19 £ÉÃ ¸Á°¤AzÀ eÁjUÉÆ½¸À¯ÁUÀÄwÛzÉ.

J£ï.¹.E.Dgï.n ¥ÀæPÀn¹gÀÄªÀ DAUÀè ªÀiÁzsÀåªÀÄzÀ UÀtÂvÀ ¥ÀÄ¸ÀÛPÀªÀ£ÀÄß gÁdåzÀ°è PÀ£ÀßqÀ, 

ªÀÄgÁp, vÉ®ÄUÀÄ ªÀÄvÀÄÛ vÀ«Ä¼ÀÄ ªÀiÁzsÀåªÀÄUÀ½UÉ ¨sÁµÁAvÀj¸À¯ÁVzÉ. EAVèÃµï, »A¢ 

ªÀÄvÀÄÛ GzÀÄð ªÀiÁzsÀåªÀÄzÀ ¥ÀÄ¸ÀÛPÀUÀ¼À£ÀÄß J£ï.¹.E.Dgï.n ¬ÄAzÀ £ÉÃgÀªÁV ¥ÀqÉzÀÄ 

¨sÁUÀ-1 ªÀÄvÀÄÛ ¨sÁUÀ-2 JA§ÄzÁV «¨sÁV¹ ªÀÄÄ¢æ¹ eÁjUÉÆ½¸À¯ÁVzÉ.

F ¥ÀÄ¸ÀÛPÀªÀÅ 2005 gÀ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåPÀæªÀÄzÀ J¯Áè ªÉÊ²µÀÖöåUÀ¼À£ÀÄß ºÉÆA¢zÉ. 10£ÉÃ 

vÀgÀUÀwAiÀÄ UÀtÂvÀ ¥ÀÄ¸ÀÛPÀzÀ°è CAvÀUÀðvÀ «zsÁ£À (Integrated Approach), gÀZÀ£ÁvÀäPÀ 
«zsÁ£À (Constructive Approach) ºÁUÀÆ ¸ÀÄgÀÄ½AiÀiÁPÁgÀzÀ «zsÁ£À (Spiral 
Approach) UÀ¼À£ÀÄß C¼ÀªÀr¸À¯ÁVzÉ.

¥ÀoÀå¥ÀÄ¸ÀÛPÀzÀ «µÀAiÀÄ ºÁUÀÆ C¨sÁå¸ÀUÀ¼ÀÄ «zÁåyðUÀ¼À£ÀÄß aAvÀ£Á²Ã®gÀ£ÁßV ªÀiÁr, 

ZÀlÄªÀnPÉUÀ¼À ªÀÄÆ®PÀ eÁÕ£À ºÁUÀÆ ¸ÁªÀÄxÀåðUÀ¼À£ÀÄß ¥ÀqÉAiÀÄÄªÀAvÉ ªÀiÁqÀÄªÀ ¥ÀæAiÀÄvÀß 

ªÀiÁqÀ¯ÁVzÉ. ¥ÀoÀå ªÀ¸ÀÄÛUÀ¼ÉÆA¢UÉ CvÀåAvÀ CªÀ±ÀåPÀ fÃªÀ£À ªÀiË®åUÀ¼À£ÀÄß CAvÀUÀðvÀªÁV 

§¼À¸À¯ÁVzÉ. F ¥ÀÄ¸ÀÛPÀUÀ¼ÀÄ ¥ÀjÃPÁë zÀÈ¶Ö¬ÄAzÀ gÀavÀªÁV®è §zÀ¯ÁV «zÁåyðUÀ¼À 

¸ÀªÁðAVÃt ªÀåQÛvÀé «PÀ¸À£ÀPÉÌ ¥ÀÆgÀPÀªÁVzÉ.

¤vÀåfÃªÀ£ÀzÀ°è UÀtÂvÀªÀÅ J¯Áè ºÀAvÀUÀ¼À®Æè CvÁåªÀ±ÀåPÀªÁVzÉ. gÁ¶ÖçÃAiÀÄ ¥ÀoÀåPÀæªÀÄ-

2005gÀAvÉ UÀtÂvÀªÀÅ, ¥ÀjPÀ®à£ÉUÀ¼À£ÀÄß CxÀðªÀiÁrPÉÆAqÀÄ ¹zÁÞAvÀUÀ¼À£ÀÄß ¤gÀÆ¦¹, 

¥ÀæªÉÄÃAiÀÄUÀ¼À£ÀÄß ¸Á¢ü¹, ¯ÉPÀÌUÀ¼À£ÀÄß ©r¸ÀÄªÀ eÉÆvÉUÉ UÀtÂvÀªÀ£ÀÄß fÃªÀ£ÀzÀ ¸ÀPÀ® 

PÉëÃvÀæUÀ¼À®Æè §¼À¸ÀÄªÀ ¸ÁªÀÄxÀåðªÀ£ÀÄß ¨É¼É¹PÉÆAqÀÄ fÃªÀ£ÀzÀ°è AiÀÄ±À¸ÀÄìUÀ½¸ÀÄªÀAvÉ 

ªÀiÁqÀ®Ä ¸ÀºÀPÁj PÀ°PÉUÉ ¥ÀÆgÀPÀªÁVzÉ.

¥ÁæaÃ£À ¨sÁgÀvÀzÀ ±ÉæÃµÀ× UÀtÂvÀ ±Á¸ÀÛçdÕgÀ PÉÆqÀÄUÉUÀ¼À£ÀÄß ¸ÀÆPÀÛ ¸ÀAzÀ¨sÀðUÀ¼À°è 

PÉÆqÀ¯ÁVzÉ. F ¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼ÀÄ ±ÉÊPÀëtÂPÀªÁV ªÉÊ²µÀÖöå¥ÀÆtðªÁVªÉ. EvÀgÉ «µÀAiÀÄUÀ¼À 

¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼ÀAvÉ F ¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼ÀÄ «zÁåyðUÀ½UÉ ¸ÁªÀÄxÀåð ºÁUÀÆ PË±À®åUÀ¼À£ÀÄß 

¨É¼É¹PÉÆ¼Àî®Ä ¸ÀºÁAiÀÄ ªÀiÁqÀÄvÀÛªÉ.

gÁ¶ÖçÃAiÀÄ ªÀÄlÖzÀ ±ÉÊPÀëtÂPÀ ¸ÀÄzsÁgÀuÉUÀ¼À£ÀÄß UÀªÀÄ£ÀzÀ°èj¹PÉÆAqÀÄ PÀ£ÁðlPÀ gÁdåzÀ 

«zÁåyðUÀ¼ÀÆ ¸ÀºÀ gÁ¶ÖçÃAiÀÄ ªÀÄlÖzÀ ¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉëUÀ¼À°è AiÀÄ±À¸Àì£ÀÄß ¸Á¢ü¸À®Ä F 
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¥ÀÄ¸ÀÛPÀ ¸ÀºÀPÁjAiÀiÁUÀ° JA§ÄzÉÃ ¸ÁªÀðd¤PÀ ²PÀët E¯ÁSÉAiÀÄ ¥ÀæªÀÄÄR D±ÀAiÀÄªÁVzÉ.    

J£ï.¹.E.Dgï.n ¥ÀæPÀn¹gÀÄªÀ UÀtÂvÀ ¥ÀÄ¸ÀÛPÀUÀ¼À£ÀÄß £ÀªÀÄä gÁdåzÀ°è ¥ÀæxÀªÀÄªÁV 

eÁjUÉ vÀgÀ®Ä ¢lÖ ¤zsÁðgÀªÀ£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ ¸ÀºÀPÀj¹zÀ ¸ÀPÁðgÀ ªÀÄvÀÄÛ E¯ÁSÉAiÀÄ 

G£ÀßvÀ C¢üPÁjUÀ½UÉ D¨sÁjAiÀiÁVzÉÝÃ£É. F ¥ÀoÀå¥ÀÄ¸ÀÛPÀªÀ£ÀÄß £ÀªÀÄä gÁdåzÀ°è eÁjUÉ 

vÀgÀ®Ä ¸ÀPÁ®zÀ°è C£ÀÄªÀÄw ¤Ãr ¸ÀºÀPÀj¹zÀ J£ï.¹.E.Dgï.n AiÀÄ ¥ÀæPÁ±À£À «¨sÁUÀ 

ºÁUÀÆ J£ï.¹.E.Dgï.n ¸ÀA¸ÉÜ J®è C¢üPÁj, ¹§âA¢UÀ½UÉ E¯ÁSÉ vÀ£Àß ºÀÈvÀÆàªÀðPÀ 

PÀÈvÀdÕvÉUÀ¼À£ÀÄß C¦ð¸ÀÄvÀÛzÉ.

gÁdåzÀ°è, F ¥ÀÄ¸ÀÛPÀªÀ£ÀÄß PÀ£ÀßqÀ, ªÀÄgÁp, vÉ®ÄUÀÄ ªÀÄvÀÄÛ vÀ«Ä¼ÀÄ ªÀiÁzsÀåªÀÄUÀ½UÉ  

¨sÁµÁAvÀj¹zÀ J®è ¸ÀA¥À£ÀÆä® ªÀåQÛUÀ½UÉ, PÁAiÀÄðPÀæªÀÄ ¸ÀAAiÉÆÃd£É ªÀiÁrzÀ 

PÁAiÀÄðPÀæªÀiÁ¢üPÁjUÉ, ̧ ÀÄAzÀgÀªÁV rn¦ PÁAiÀÄðªÀ£ÀÄß ¤ªÀð»¹gÀÄªÀ rn¦ D¥ÀgÉÃlgï 

UÀ¼ÀÄ ºÁUÀÆ ¸ÀA¸ÉÜUÉ, ¥ÀÄ¸ÀÛPÀªÀ£ÀÄß CZÀÄÑPÀmÁÖV ªÀÄÄ¢æ¹ «vÀj¹gÀÄªÀ ªÀÄÄzÀæPÀgÀÄUÀ½UÉ  F 

¸ÀAzÀ¨sÀðzÀ°è PÀ£ÁðlPÀ ¥ÀoÀå¥ÀÄ¸ÀÛPÀ ¸ÀAWÀªÀÅ ºÀÈvÀÆàªÀðPÀ PÀÈvÀdÕvÉUÀ¼À£ÀÄß C¦ð¸ÀÄvÀÛzÉ.

J£ï. ªÀÄAdÄ²æÃ ¨sÁ.D.¸ÉÃ.

ªÀåªÀ¸ÁÜ¥ÀPÀ ¤zÉÃð±ÀPÀgÀÄ

PÀ£ÁðlPÀ ¥ÀoÀå¥ÀÄ¸ÀÛPÀ ¸ÀAWÀ (j)

¨ÉAUÀ¼ÀÆgÀÄ
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1ö©´ GsPÒ

1.1 AÔ•P®

}[PÒ 9 B® ÁS¨¤À E»QØS ö©´ Gs ÷uõßÔ¯øu²® 

ÂQu•Ö GsPÒ AÔ•P©õÚøu¨ £ØÔ²® öu›¢x öPõsjºPÒ 

C¢u £õhzv¾® AøÁPøÍ¨£ØÔ öuõhº¢x £i¨÷£õ®.  

C¨£õhzvÀ 1.2 ©ØÖ® 1.3 ¤›ÂÀ ³U½miß ÁSzuÀ AÀPõ›u® 

©ØÖ® Gs Pou Ai¨£øhz÷uØÓ® £ØÔ²® £i¨÷£õ®.

³U¼miß ÁSzuÀ AÀPõ›u® GßÓ ö£¯›À EÒÍÁõÖ 

GsPÎß ÁSzuø»¨ £ØÔ £i¨÷£õ®. |õ® GÎ¯ •øÓ°À, 

a GßÓ ÁS£k® Gsøn b GßÓ ÁSUS® GsnõÀ ÁSzuõÀ r 
GßÓ Gs b I Âh ]Ô¯uõP C¸US® ÷£õx «v¯õP GkzxU 

öPõÒQ÷Óõ®. AøÚÁ¸® Cøu }sh ÁSzuÀ •øÓ°À ÁSzx 

«vø¯ Psk¤i¨ ÷£õ®. Cuß Sn[PøÍ E£÷¯õQzx 

Cµsk ªøP GsPÎß E.ö£õ.Põ.  (HCF) G¨£i Psk¤i¨£x 

Gß£øu¨£õºUP»õ®.

©ØöÓõ¸ £UP® Gs Pou Ai¨£øhz÷uØÓ® ªøP 

GsPÎß ö£¸UPø»UöPõshuõP EÒÍx. J¸ Tmk GsøÚ, 

£Põ GsPÍõP ¤›zx GÊxÁ÷u GsPou Ai¨£øhz÷uØÓ® 

Gß£øu }[PÒ •ß÷£ AÔÁõ´. Cz÷uØÓ® PouzvÀ AvP® 

£¯ß£kQÓx. Gs Pou Ai¨£øhz÷uØÓ®, |©US Cµsk 

•UQ¯ ÂuzvÀ £¯ß£kQÓx. •u»õÁx 2 , 3  ©ØÖ® 5  ÷£õßÓ 

A÷ÚP GsPøÍ ÂQu•Ö GsPÒ GÚ {¹¤¨£uØS EuÄQÓx, 

Gß£øu }[PÒ 9B® ÁS¨¤À 

£izxÒÏºÒ. CµshõÁuõP, 
p
q ,(q≠0) GßÓ Aø©¨¤À EÒÍ

ÂQu•Ö Gsøn G¢öu¢u ̀ Ç¼À •iÄÖ® u\© Â›ÁõUPzøu²®, 

G¢öu¢u `Ç¼À •iÄÓõ u\© Â›ÁõUPzøu²® öPõßi¸US® 

ö©´ GsPÒ
 REAL NUMBERS 1
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2 £õh® & 1

Gß£øu PshÔ¯Ä® £¯ß£kQÓx. 
p
q  ß £Sv Gs q ß £Põ 

PõµoPÎß u\© Â›ÁõUPzøu öPõßk Cøu ¦›¢xöPõÒÍ»õ®.

1.2 Gs Pou Ai¨£øhz÷uØÓ® :

•¢øu¯ ÁS¨¦PÎÀ J¸ C¯À GsøÚ G¨£i AuÝøh¯ 

£PõUPõµoPÎß  ö£¸USöuõøP¯õP GÊu»õ® Gß£øu 

£izxÒÏºPÒ. EuõµnzvØS  2 = 2, 4 = 2 × 2, 253 = 11 × 23 ©ØÖ® £». 

CÛ, C¯À GsPøÍ ©Ö vø\°À C¸¢x £õºUP •¯Ø]UP»õ®. 

AuõÁx,  £Põ GsPøÍ ö£¸UQÚõÀ C¯À GsPøÍ E¸ÁõUP 

•i²©õ? Cøu¨£ØÔ £i¨÷£õ®. 

£Põ GsPÒ 2, 3, 7, 11 ©ØÖ® 23 I GkzxUöPõÒ. CÁØÔÀ ]» 

AÀ»x AøÚzx GsPøÍ²® GzuøÚ •øÓ ÷Ásk©õÚõ¾® 

ö£¸UQÚõÀ J¸ ö£›¯ ªøP GsPÎß öuõS¨¦ QøhUQÓx. 

(Esø©°À TÔÚõÀ Gso»õ GsPÒ QøhUQßÓÚ.)

J¸ ]» GsPøÍ £mi¯¼mk £õº÷£õ® :

7 × 11 × 23 = 1771
3 × 7 × 11 × 23 = 5313
2 × 3 × 7 × 11 × 23 = 10626
23 × 3 × 73 = 8232
22 × 3 × 7 × 11 ×23 = 21252 ©ØÖ® £».

} GkzxUöPõsh £Põ GsPÎß öuõS¨£õÚx  

\õzv¯©õÚ AøÚzx £Põ GsPøÍ²® öPõskÒÍx  

GÚUöPõÒ÷Áõ®. C¢u öuõS¨¤ß AÍøÁ¨£ØÔ EßÚõÀ 

³QUP •i²©õ? Cx •iÄÖ GsPÒ AÀ»x •iÄÓõ 

GsPøÍU öPõshuõP C¸US©õ? A÷|P Tmk GsPøÍ 

E¸ÁõUP •i²©õ? } GßÚ {øÚUQßÓõ´? £Põ GsPÎß 

AkUSPÎß ö£¸USzöuõøPÍõP CÀ»õu Tmk GsPÒ QøhUP 

Áõ¯¨¦ Eshõ? CuØS £vÀ AÎUøP°À, ªøP GsPøÍ  

|õ® ö\´ux÷£õßÖ Gvº •øÓ°¾® Põµo¨£kzu»õ®.

EÚUS HØPÚ÷Á £ÇP¨£mh Põµo ©µzøu E£÷¯õUQ÷£õ®. 

J¸ ö£›¯ GsnõÚ 32760 I GkzxUöPõsk RÌ Psh ÁõÖ 

Põµo¨ £kzx÷Áõ®.
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32760

8190

4095

455

13

16380

1365

91

3

3

2

2

2

5

7

÷©ØPshÁõÖ 32760 I £Põ GsPÒ 2 × 2 × 2 × 3 3 × 5 × 7 × 13 
BQ¯ÁØÔß ö£¸USzöuõøP BP GÊu»õ®. 32760 = 23 × 32 × 5 
× 7 × 13 GßÓ £PõGsPÎß AkUSPÍõP GÊu»õ®. ©ØÖ® J¸ 

Gs 123456789 I GkzxUöPõshõÀ 32 × 3803 × 3607 BP GÊu»õ®. 

3803 ©ØÖ® 3607 CøÁPÒ £Põ GsPÍõ Gß£øu \›£õº¨÷£õ®. 

(}¯õP÷Á ÷ÁÖ]» C¯À GsPøÍ Gkzx •¯Ø] ö\´). Cv¼¸¢x 

|õ® J¸ •iÄ ö\´Áx GßÚöÁßÓõÀ, JÆöÁõ¸ Tmk Gsq® 

£Põ GsPÎß AkUSPÎß ö£¸PØ£»ÚõP GÊu»õ® Gß£÷u. ö\

õÀ»¨÷£õÚõÀ Caö\õØöÓõhº Esø©÷¯. Cøu÷¯ GsPou 

Ai¨£øhz÷uØÓ® GßQ÷Óõ®. •ÊUPøÍ¨£ØÔ AÔ¢x öPõÒÍ  

Cx ªPÄ® EuÄQÓx Gß£uõÀ C¢u ÷uØÓzøu ö£õ¸zu©õÚ 

•øÓ°À RÌPshÁõÖ TÓ»õ®.

÷uØÓ®. 1.1 (GsPou Ai¨£øhz÷uØÓ®) : JÆöÁõ¸ 

Tmk Gsq® £Põ GsPÎß (PõµoPÎß) ö£¸UPÀ£»ÚõP 

GÊu¨£h»õ® ©ØÖ® CUPµo¨£kzxu»õÚx, £PõUPõµoPÒ 

GÊu¨£k® Á›ø\ø¯z uÂºzx, uÛzußø© Áõ´¢uuõP 

C¸US®.
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÷uØÓ® 1.2 GsPou Ai¨£øhz ÷uØÓ® 

PõºÀ ¤›m›a Põì

(1777-1855)

GßÖ AøÇUP¨£kÁuØS •ß÷£ AuØS 

\©©õÚ ö©õÈ A÷|P©õP •uß•u»õP 

³U¼miß EÖ¨¦UPÒ, ¦zuP® IX À 

B´Ä¨ö£õ¸Ò (Proposition) - 14 À £vÄ ö\´¯ 

¨£mi¸¢ux. G¨£i C¸¨¤Ý® •uÀ \›¯õÚ 

{¹£n® PõºÀ ¤›m›a Põì & Carl Fritirich Gauss 
Gß£ÁµõÀ GsPou Bµõ´a]Umkøµ°À 

öPõkUP¨£mkÒÍx.

PõºÀ ¤›m›a Põì Pou ÁÀ¾|ºPÎß 

CÍÁµ\º GßÖ SÔ¨¤h¨£kQßÓõº. ªPa]

Ó¢u 3 Pou ÁÀ¾|ºPÍõP BºUQªiì  Archimedes ©ØÖ® 

{³mhß Newton CÁºPÎÀ Põì CÁ÷µ uÛ ]Ó¨¦Áõ´¢uÁº 

BÁõº. CÁº Pou® ©ØÖ® AÔÂ¯¼À uÚx Ai¨£øh £[øP 

AÎzxÒÍõº.

GsPou Ai¨£øhz÷uØÓzvÀ ÷©¾® J¸ •UQ¯ ©õÚ 

Esø© EÒÍx. AuõÁx Tmk Gsoß ö£¸UPØ£»ÝUSa\©® 

Gß£x uÛzußø© ö£ØÓuõS®. ÷©¾® £Põ GsPÒ G¢u Á›ø\°À 

÷Ásk©õÚõ¾® C¸¢x öPõÒÍ»õ®. GkzxPõmhõP  2 × 3 × 5 × 7 
Gß£x 3 × 5 × 7 × 2 AÀ»x ÷ÁÖ ÁøP°¾® GÊvUöPõÒÍ»õ®, 

Cøu RÌPshÁõÖ GÊu»õ®.

J¸ C¯ØøP Gsoß £Põ GsPÎß PõµoPÒ G¢u Á›ø\°À 

GÊu¨£mhõ¾® Ax uÛzußø© Áõ´¢uuõP Aø©²®.

ö£õxÁõP, x Gß£x J¸ Tmk GsnõP C¸US® ÷£õx, 

Põµo¨kzvÚõÀ x = p1p2.....pn BP GÊu»õ®. p1, p2.....pn Gß£øÁPÒ £Põ 

GsPÍõS®, HÖÁ›ø\°¾® GÊu¨£m¸UP ÷Ásk®. AuõÁx 

p1 ≤ p2 ≤.....pn A÷u £Põ GsPøÍ ÷\ºzx GÊxQßÓ ÷£õx GsPÎß 

AkUSPÍõPÄ® GÊu»õ®. G.Põ : 32760 = 2 × 2 × 2 × 3 × 3 × 5 × 7 × 13 = 23 
× 32 × 5 × 7 × 13 GÚ GÊu»õ®.

PõµoGsPÒ HÖÁ›ø\°À GÊu¨£mhõÀ Psi¨£õP Ax 

uÛzußø© ö£ØÓuõP÷Á P¸u¨£kQÓx.

Gs Pouzvß Ai¨£øhz÷uØÓzvß E£÷¯õP[PÒ 

Pouzv¾® ©ØøÓ¯zxøÓPÎ¾® GÆÁõÖ £¯ß£kzu£kQÓx. 

Gß£øu Euõµn[PøÍUöPõsk £õºUP»õ®.
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G. Põ 1 : 4n GsoÀ n Gß£x H÷uÝ® J¸ C¯À Gs GÚ Gkzx-

UöPõshõÀ, n Cß H÷uÝ® J¸ ©v¨¤ØS, 4n GßÓ Gs ‘0’ À 

•iÁÖ©õ? 

wºÄ : n US G¢u GsÚõP GkzxUöPõshõ¾® 4n, 0 À •i¯ 

Ax 5 CÀ ÁSUPUTi¯ GsnõP C¸UP ÷Ásk®. GÚ÷Á 4n À  
£Põ PõµoPÎÀ 5 Gs C¸UP÷Ásk®. BÚõÀ Cx C¯»õx. 

Põµn® 4n = (2)2n BS®. CvÀ  2 ©mk÷© £Põ Põµo¯õP C¸US®. 

GÚ÷Á GsPÛu Ai¨£øhz÷uØÓzvß £i 4n US £Põ Põµo 

÷ÁÖ GxÄ® CÀø» GÚ Bozuµ©õQÓx. GÚ÷Á Gs 0 À 

•iÁuØS n US G¢u ©v¨¦® CÀø».

}[PÒ •¢øu¯ ÁS¨¦UPÎÀ GsPou Ai¨£øhz 

÷uØÓzøu E£÷¯õQzx Cµsk ªøP GsPÎß  E.ö£õ.Põ. ©ØÖ®  

A.ö£õ.©.UPøÍ G¨£iU Psk¤i¨£x Gß£øu HØPÚ÷Á 

öu›¢x öPõskÒÍõ´. C¢u •øÓUS £Põ Põµo £kzxuÀ •øÓ 

GßÖ ö£¯º. Cøu J¸ Euõµnzøu öPõsk öu›¢x öPõÒ÷Áõ®.

G. Põ 2 : 6 ©ØÖ® 20 CøÁPÎß E.ö£õ.Põ..©ØÖ® A.ö£õ.©. 

CøÁPøÍ £Põ Põµo¨£kzxuÀ •øÓ°À Psk¤i.

wºÄ : |õ® AÔ÷Áõ® 6 = 21 × 31 ©ØÖ® 20 = 2 × 2 × 5 = 22 × 51

GÚ÷Á E.ö£õ.Põ. (6, 20)= 21 ©ØÖ® A.ö£õ.© (6,20) = 2 × 2 × 3 ×  
5 = 60 C®•øÓ÷¯ }[PÒ •¢øu¯ ÁS¨¦UPÎÀ öu›¢x 

öPõshøÁ BS®. 

E.ö£õ.Põ.(6,20) = 21  = GsPÎß ö£õxÁõÚ £PõUPõµoPÎß 

ªPa]Ô¯ AkUSPÎß ö£¸UPØ£»ß.

A.ö£õ.©. (6, 20) = 22 × 31 × 51 = 60.  GsPÎß J÷ÆöÁõ¸ 

£PõUPõµoPÎß ªP¨ö£›¯ AkUSPÎß ö£¸UPØ£»ß.

÷©ØPsh Euõµnzv¼¸¢x } E.ö£õ.Põ..(6, 20) × A.ö£õ.©.  

(6, 20) = (6  × 20) Gß£øuU PÁÛzv¸¨£õ´. 

Esø©°À TÓ¨÷£õÚõÀ, a ©ØÖ® b GßÓ Cµsk 

ªøP •ÊUPÐUS E.ö£õ.Põ. (a, b) × A.ö£õ.©. (a, b) = a × b. GÚ 

\›£õºUP»õ®. C¢u •iøÁ E£÷¯õQzx Cµsk ªøP •ÊUPÎß  

E.ö£õ.PõøÁ Psk¤izuõÀ, CøÁPøÍU öPõsk A.ö£õ.©. 

øÁUPsk ¤iUP»õ®.
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G. Põ 3 : 96 ©ØÖ® 404 CøÁPÎß E.ö£õ.Põ. øÁ £PõPõµo¨ £kzx-

uÀ •øÓ°À Psk¤i. BøP¯õÀ A.ö£õ.© I²® Psk¤i.

wºÄ : |©US öu›²® : 96 = 25 × 3, 404 = 22 × 101
        GÚ÷Á Cµsk GsPÎß E.ö£õ.Põ. 22 = 4

        ÷©¾® A.ö£õ.© (96, 404)  = 
 96 × 404

E.ö£õ.Põ.(96, 404)  = 
 96 × 404
       4  =  9696

G. Põ 4 :	 6, 72 ©ØÖ® 120 CøÁPÎß E.ö£õ.Põ.©ØÖ® A.ö£õ.© 

øÁ £PõPõµo¨£kzxuÀ •øÓ°À Psk¤i.

wºÄ : Põµo¨£kzxuÀ •øÓ°À 6 = 2 × 3, 72 = 23 × 32, 120 = 23 × 3 × 
5 C[S 21 ©ØÖ® 31 Gß£Ú÷Á  ö£õxUPõµoPÍõÚ 2 ©ØÖ®  

3 BQ¯ÁØÔß ªPa]¯ AkUPõPÄ® EÒÍÚ. 

BøP¯õÀ E.ö£õ.Põ. = 21 × 31 = 2 × 3 = 6

öPõkUP¨£mh GsPÎß £PõUPõµoPÍõÚ 2, 3 ©ØÖ® 5 
BQ¯øÁPÎß ªP¨ö£›¯ AkUSPÍõP •øÓ÷¯ 23, 32 ©ØÖ®  51 

Gß£ÚÁõP EÒÍÚ. 

GÚ÷Á A.ö£õ.© (6, 72, 120) = 23 × 32 × 51 = 360

SÔ¨¦ : 6 × 72 × 120 ≠ E.ö£õ.Põ. (6, 72, 120) × A.ö£õ.© (6, 72, 120)
GÚ÷Á öPõkUP¨£mh GsPÒ ‰ßÖ GsPÍõP C¸¢uõÀ AÁØÔß 

ö£¸UPØ£»ÚõÚx AÁØÔß E.ö£õ.Põ. ©ØÖ® A.ö£õ.©. Âß 

ö£¸UPÀ £»ÛØS \©©õP C¸UPõx.

£°Ø] 1.1

1.	 RÌPsh GsPøÍ AÁØÔß £Põ PõµoPÎß ö£¸UPØ£»ÚõP 

GÊx.

	 (i) 140	 (ii) 156	 (iii) 3825	 (iv) 5005	 (v) 7429
2.	 RÌPõq® ÷\õi GsPÐUS AÁØÔß E.ö£õ.Põ. ©ØÖ® 

A.ö£õ.© CøÁPøÍ Psk¤izx E.ö£õ.Põ.× A.ö£õ.© = 

Cµsk GsPÎß ö£¸UPØ£»ß Gß£øu \›£õºUPÄ®.

	 (i) 26 ©ØÖ® 91	 (ii) 510 ©ØÖ® 92	 (iii) 336 ©ØÖ® 54

3.	 RÌPsh GsPÐUS £Põ Põµo¨£kzxuÀ •øÓ°À A.ö£õ.© 

©ØÖ® E.ö£õ.Põ. PøÍ Psk¤i.

	 (i) 12, 15 ©ØÖ® 21	 (ii) 17, 23  ©ØÖ® 29	 (iii) 8, 9  ©ØÖ® 25
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4.	 E.ö£õ.Põ. (306, 657) = 9 GÚ  öPõkUP¨£mkÒÍ ÷£õx A.ö£õ.© 

(306, 657) IU Psk¤i.

5.	 H÷uÝ® J¸ C¯À Gs n US 6n BÚx '0' À •iÁøh²©õ GÚ 

\›£õºUPÄ®? 

6.	 (7 × 11 × 13 + 3) ©ØÖ® (7 × 6 × 5 × 4 × 3 × 2 × 1 + 5) Gß£øÁPÒ Hß 

Tmk GsPÒ GÚ ÂÁ›.

7.	 J¸ ÂøÍ¯õmkzvhø»a_ØÔ J¸ Ámh ÁiÁ¨£õøu 

EÒÍx. ÷\õÛ¯õ Ámh¨£õøuø¯ J¸ _ØÖ _ØÔÁµ 18 
{ªh[PÒ GkzxUöPõÒQÓõÒ. Cøu¨÷£õ»÷Á µÂ J¸_ØÖ 

_ØÔÁµ 12 {ªh[PÒ GkzxU öPÒQÓõß. Cµsk ÷£¸® J÷µ 

÷|µzvÀ, J÷µ Bµ®£¦ÒÎ°À, J÷µ vø\ø¯ ÷|õUQaö\ßÓõÀ 

GÆÁÍÄ ÷|µ® PÈzx C¸Á¸® Bµ®£¦ÒÎ°À ©Ö£i²® 

\¢vzxUöPõÒÁõºPÒ?

1.3 ÂQu•Óõ GsPøÍ v¸®£ A»_uÀ (Revisiting Irrational 
Numbers)

9 B® ÁS¨¤À ÂQu•Óõ GsPøÍ²® AøÁPÎß A÷|P 

£s¦PøÍ¨£ØÔ²® AÔ¢x öPõsjºPÒ. ÂQu•Ö ©ØÖ® 

ÂQu•Óõ GsPÒ CøÁPÒ Cµsk® ÷\º¢x G¨£i ö©´ GsPÒ 

QøhUQßÓÚ Gß£øu²® öu›¢x öPõsjºPÒ. ÂQu•Óõ 

GsPøÍ G¨£i Gs ÷Põmiß «x Ch[SÔ¨£x Gß£øu²® 

öu›¢x öPõsiºPÒ. C¢u ¤›ÂÀ 2 , 3 , 5  ©ØÖ® 5− 3 ,ö£õxÁõP  

 p , CvÀ p Gß£x £Põ Gs, G¨£i ÂQu•Óõ Gs GßÖ 

{¹¤¨£x Gß£øu¨£õº÷£õ®. GsPou Ai¨£øhz÷uØÓzøu 

E£÷¯õQzx {¹£n® ö\´÷Áõ®.

's' Gß£x 
p
q  GßÓ  ÁiÂÀ GÊu•i¯õuuõPÄ® CvÀ,  

p ©ØÖ®  q  BQ¯Ú •ÊUPÒ, q ≠ 0  BPÄ® C¸US®÷£õx, ÂQu•µõ 

Gß GßÓøÇUP¨£kQÓx.EÚUS HØPÚ÷Á öu›¢u ÂQu•Óõ

GsPÒ 2 , 3 , 5 , π, − 2
3

 , 0.10110111011110 ...... ©ØÖ® £».

|õ® 2  Gß£x J¸ ÂQu•Óõ Gs Gß£øu {¹£n® ö\´ÁuØS 

•ß¦<, Gs Pou Ai¨£øhz÷uØÓzvß Ai¨£øh°À 
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{¹£nzøuU öPõsh RÌPõq® ÷uõØÓ©õÚx |©US ÷uøÁ¯õP 

EÒÍx.

÷uØÓ® 1.2 : p GßÓ Gs J¸ £Põ Gsøn GkzxUöPõÒ. p  - 
¯õÚx  a2 I ÁSUS® GÛÀ, p ¯õÚx a  - I²® ÁSUS®. CvÀ a 
¯õÚx J¸ ªøP•Ê.

*{¹£n® :

a Âß £Põ Põµo¯õUSuø» RÌPshÁõÖ GkzxUöPõÒ÷Áõ®.-

a = p1 p2...... pn, CvÀ  p1, p2, ......, pn  Gß£Ú £PõUPõµoPÒ, GÀ»õ÷© 

öÁÆ÷ÁµõÚuõP C¸UP÷Ási¯ AÁ]¯® CÀø». 

∴ a2 = (p1 p2 ...... pn) (p1 p2 ...... pn) = p2
1 p

2
2 ...... p

2
n

a2 I p ÁSUS® Gß£x öPõkUP¨£mkÒÍx. BøP¯õÀ 

GsPou Ai¨£øhz ÷uØÓzøu E£÷¯õQzuõÀ p Gß£x a2 ß £Põ 

Põµo BS®. G¨£i C¸¨¤Ý® GsPou Ai¨£øhz÷uØÓzvÀ 

PõµoPÎß uÛzußø©ø¯ E£÷¯õQUQßÓ ÷£õx |õ® a2 ß £Põ 

PõµoPÒ, p1, p2,
 ......, pn Gß£x En¸Q÷Óõ®. BøP¯õÀ p Gß£x 

p1 p2
 ......, pn CøÁPÎÀ JßÖ BS®.

C¨÷£õx, a = p1  p2 ...... pn Gß£uõÀ a I p ÁSUQßÓx.

C¨÷£õx |õ® 2  Gß£x J¸ ÂQu•Óõ Gs Gß£øu {¹¤UP 

u¯õµõP EÒ÷Íõ®.

C¢u {¹£n® •µs£õhõÀ {¹£n® GßÓ J¸ Pø»~m£zøu 

Ai¨£øh¯õP öPõshx. (C¢u Pø» ~m£zøu£ØÔ ¤Ø÷\ØøP  
1À Â›ÁõP A»\¨£mkÒÍx).

÷uØÓ® 1.3 : 2  Gß£x ÂQu•Óõ Gs.

{¹£n® : 2  Gß£x ÂQu•Ö  Gs GßÖ •µnõP 

GkzxUöPõÒ÷Áõ®. GÚ÷Á, 2  = r
s , CvÀ r ©ØÖ® s (≠ 0) Gß£Ú 

•ÊUPÒ. r ©ØÖ® s  BQ¯Ú 1 & I uÂµ ÷ÁÖ ö£õxUPõµoø¯U 

öPõskÒÍx GßP. A¨ö£õxUPõµo¯õÀ ÁS¨£uß ‰»®   2 =
a
b  

Gß£x QøhUS®. CvÀ, a ©ØÖ® b BQ¯Ú ö£õxUPõµoPÍØÓøÁ.

BøP¯õÀ b 2  = a BS®.  

Cµsk £UP•® ÁºP©õUQÚõÀ |©US Qøh¨£x 2b2 = a2 

GÚ÷Á a2 I 2 ÁSUQÓx. C¨ö£õÊx ÷uØÓ® 1.2 Cß £i a øÁ 2 
ÁSUQßÓx. GÚ÷Á |õ® a= 2c GÚ GÊu»õ®, c J¸ •Ê.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



9ö©´ GsPÒ

*÷uºÄUS HØÓx AÀ».

a Cß ©v¨ø£ ö£õ¸zvÚõÀ |©US Qøh¨£x 2b2 = 4c2, ∴ b2 = 2c2 

Cuß ö£õ¸Ò b2 I 2 ÁSUQÓx. GÚ÷Á b I 2 ÁSUQÓx.

(©Ö£i²® ÷uØÓ® 1.3 I E£÷¯õQ. p = 2 GÚ GkzxUöPõÒ)

Bu»õÀ a ©ØÖ® b US SøÓ¢ux 2 GßÓ ö£õxUPõµo EÒÍx. 

BÚõÀ Cx a ©ØÖ® b US 1 ©mk÷© ö£õxUPõµo Gß£uØS 

•µnõP EÒÍx.

C¢u •µs£õhõÚx |õ® 2 Gß£x ÂQu•Ö Gs GßÖ 

GkzxUöPõshvß ÂøÍÄ BS®.

GÚ÷Á |õ®  2 Gß£x ÂQu•Óõ GÚ •iÄ ö\´Q÷Óõ®. 

G.Põ 5: 3  Gß£x J¸ ÂQu•Óõ Gs GÚ {¹¤.

wºÄ : 3  Gß£x J¸ ÂQu•Óõ Gs GÚ ©Öuø»¯õP GkzxU 

öPõÒ÷Áõ®.

 3  = a
b  GßÓø©¢uÁøP°À a ©ØÖ® b(≠0) BQ¯ •ÊUPøÍ  

GkzxUöPõÒ÷Áõ®. J¸÷ÁøÍ a ©ØÖ® b US 1 I Âkzx ÷ÁÖ 

ö£õxUPõµo Esk GÛÀ A¨ö£õxUPõµo¯õÀ a ©ØÖ® b 
CøÁPøÍ ÁSzx a ©ØÖ® b PøÍ  ö£õxUPõµoPÍØÓøÁPÍõP 

GkzxUöPõÒ÷Áõ®.

GÚ÷Á b 3  = a BQÓx.

Cµsk £UP•® ÁºUP©õUQÚõÀ |©US Qøh¨£x 3b2 = a2 
BøP¯õÀ, a2 I 3 ÁSUQÓx. ÷©¾® 1.2 ÷uØÓzvß£i a I 3 

ÁSUQÓx Gß£x öuõhºQÓx.

G÷uõ J¸ •Ê c  I U öPõsk |õ® a = 3c GÚ GÊu»õ®. a Âß 

©v¨ø£ ö£õ¸zvÚõÀ |©US Qøh¨£x 3b2 = 9c2 AuõÁx b2 = 3c2

Cuß ö£õ¸Ò b2  I 3 ÁSUQÓx. GÚ÷Á b I 3 ÁSUQÓx.  

(÷uØÓ® 1.2 I E£÷¯õQ, p = 3 GÚ GkzxUöPõÒ)

BøP¯õÀ a ©ØÖ® b US SøÓ¢ux 3 Gß£x ö£õxUPõµo¯õP 

C¸US®. BÚõÀ a ©ØÖ® b Gß£øÁPÒ ö£õxUPõµoPÍØÓ 

GsPÒ Gß£uõÀ Cx a  ©ØÖ® b US 1 ©mk÷© ö£õxUPõµo 

Gß£vß •µs£õhõP EÒÍx.
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10 £õh® & 1

C¢u •µs£õhõÚx |õ® 3  Gß£x ÂQu•Ö Gs GßÖ 

GkzxU öPõshvß Pµn©õP GÊ¢xÒÍx.

GÚ÷Á |õ® 3  Gß£x ÂQu•Óõ Gs GÚ •iÄö\´Q÷Óõ®.

|õ® 9 B® ÁS¨¤À PØÓøu {øÚÄ TÖ÷Áõ®. -

·	 ÂQu•Ö ©ØÖ® ÂQu•Óõ GsPÎß TkuÀ ©ØÖ® 

Âzv¯õ\©õÚx ÂQu•Óõ Gs BS®.

·	 §a]¯® AÀ»õu ÂQu•Ö ©ØÖ® ÂQu•Óõ GsPÎß  

ö£¸UPØ£»ß ©ØÖ® ÁSzu»õÚx ÂQu•Óõ Gs BS®. 

J¸ ]» SÔ¨¤mh ÁøPPøÍ C[S {¹¤UP»õ®

G.Põ 6: 5 - 3  Gß£x J¸ ÂQu•Óõ Gs GÚUPõs¤.

wºÄ : 5 - 3  Gß£øu •µnõP ÂQu•Ö GsnõP GkzxU öPõÒ÷Áõ®. 

AuõÁx,  5 - 3  = 
a
b  GßÓø©¢u ÁøP°À ö£õxUPõµoPÍØÓ  

a ©ØÖ® b (b ≠ 0) BQ¯ÁØøÓ Psk¤iUP»õ®. 

 GÚ÷Á, 5 - 
a
b  = 3  BQÓx.

\©ß£õmøh ©õØÔ Aø©zuõÀ |©US Qøh¨£x,

	 3  = 5 - 
a
b  = 5b - a

b
a ©ØÖ® b Gß£Ú •ÊUPÒ Gß£uõÀ, 5 - 

a
b  J¸ ÂQu•Ö Gs 

BPÄ® 3  ²® J¸ ÂQu•Ö GsnõPÄ® |©US QøhUQÓx.

BÚõÀ Cx 3  Gß£x Âu•Óõ Gs Gß£uØS •µnõP 

EÒÍx.  C¢u •µs£õk GÊÁuØPõÚ Põµn® |õ® uÁÓõÚ J¸ 

³Pzøu AuõÁx 5- 3   I ÂQu•Ö GsnõP GkzxU öPõsh÷u. 

GÚ÷Á |õ® 5- 3  Gß£x, ÂQu•Óõ Gs GÚ •iÄ ö\´Q÷Óõ®.

G.Põ 7: 3 2  Gß£x J¸ ÂQ•Óõ Gs GÚUPõs¤.

wºÄ : 3 2  Gß£øu •µnõP ÂQu•Ö GsnõP GkzxU öPõÒ÷Áõ®. 

AuõÁx 3 2  = 
a
b  GßÓø©¢u ÁøP°À, ö£õxUPõµoPÍØÓ a 

©ØÖ® b  (b ≠ 0) BQ¯ÁØøÓ |õ® Psk¤iUP»õ®.

©õØÔ Aø©zu¼À |©US  2  = a
3b  BQÓx. 

3, a ©ØÖ® b Gß£øÁPÒ •ÊUPÒ Gß£uõÀ 
a
3b  Gß£x ÂQu•Ö

Gs ©ØÖ® 2  Gß£x®  ÂQu•Ö Gs BQÓx. BÚõÀ Cx 
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11ö©´ GsPÒ

2  Gß£x J¸ ÂQu•Óõ Gs GßÓ Esø©US •µnõP EÒÍx.  

GÚ÷Á |õ® 3 2  Gß£x J¸ ÂQu•Óõ Gs GßÓ •iÄUS Áµ»õ®.

£°Ø] & 1.2

1.	 5  Gß£x ÂQu•Óõ Gs GÚ {¹¤.

2.	 3 + 2 5  Gß£x ÂQu•Óõ Gs GÚ {¹¤.

3.	 RÌPshøÁPøÍ ÂQu•Óõ GsPÒ GÚ {¹¤.

	 (i) 
1
2

	 (ii) 7 5 	 (iii) 6 + 2

1.4 öuõS¨¦ :

C¢u AvPõµzvÀ }[PÒ £izuøÁPÒ :

1.	 GsPouzvß Ai¨£øhz÷uØÓ® :

	 J¸ Tmk Gs AuÝøh¯ £Põ PõµoPÎß ö£¸UPÀ 

öuõøPUS \©®. Qøhzu £PõPõµoPÒ Aø©¢xÒÍ Á›ø\

ø¯ uÂºzx C¢u Põµo¨£kzxuÀ uÛzußø© Áõ´¢ux 

BS®. 

2.	 p Gß£x J¸ £Põ Gs ©ØÖ® p ¯õÚx a2 I ÁSUS® GÛÀ p 
¯õÚx a & øÁ²® ÁSUS®. CvÀ a Gß£x J¸ ªøP •Ê. 

3.	 2 , 3  CøÁPÒ ÂQu•Óõ GsPÒ GÚ {¹¤zuÀ.

£i¨£ÁºPÐUS J¸ SÔ¨¦

}[PÒ £izuøÁ :

p, q ©ØÖ® r ªøP •ÊUPÍõP C¸¢uõÀ,

 HCF (p, q, r) × LCM  (p, q, r) ≠ p × q × r (G.Põ.8I £õº ) 

p, q ©ØÖ® r ‰ßÖ GsPÍõP C¸UQßÓ ÷£õx RÌPõq® 

•iÄPÒ Esø©¯õQßÓÚ.

LCM (p, q, r) = 
p. q. r. HCF  (p, q, r)

HCF (p, q). HCF (q, r). HCF (p, r)

HCF (p, q, r) = p. q. r.  LCM (p, q, r)

LCM (p, q) . LCM (q, r). LCM (p, r)
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12 £õh® & 2

2.1 AÔ•P® :	
9B® ÁS¨¤À, }[PÒ J¸ ©õÔ¼ ©ØÖ® AøÁPÎß 

£iPøÍ¨ £ØÔ²® £izwºPÒ. P(x) CÀ, x Cß AvP£m\ AkUS, 

P(x) £À¾Ö¨¦U÷PõøÁ°ß £i GÚ £izwºPÒ Gß£øu {øÚÄ 

TÓÄ®. EuµõÚ©õP 4x + 2 GßÓ £À¾Ö¨¦U÷PõøÁ°À xß £i 

1 BS®. 2y2 − 3y + 4  Gß£x £À¾Ö¨¦U÷PõøÁ°À ©õÔ y ß £i 2 

BS®. 5x3− 4x2 + x − 2  £À¾Ö¨¦U÷PõøÁ°À ©õÔ x ß £i 3 ©ØÖ®  

7u6 − 3
4

 u4 + 4 u2  + u −  8 £À¾Ö¨¦U÷PõøÁ°À u ß £i 6.

x
1

x−1
1

 x2 − 2x + 3+ 2,,  ÷£õßÓøÁPÒ, £À¾Ö¨¦U÷PõøÁPÒ AÀ».

J¸ £À¾Ö¨U÷PõøÁ°ß £i 1 GßÓõÀ Aøu |õ® J¸ 

£i £À¾Ö¨¦U÷PõøÁ GßÖ AøÇUQß÷Óõ®. EuõµnzvØS   

2x − 3, 3 x +5, y + 2 ,  x − 2
11

 , 3z + 4, 2
3

 u + 1, ©ØÖ® £» BS®.

J¸ £À¾Ö¨¦U÷PõøÁ°ß £i 2 GßÓõÀ, Aøu |õ® C¸£i 

£À¾Ö¨¦U÷PõøÁ GßÖ AøÇUQß÷Óõ®. C¸£i (quadratic  
polynomial) GßÓ Áõºzøu \xµ® square GßÖ Áõºzøu°À C¸¢x 

Á¢uuõS®. EuõµnzvØS  2x2 + 3x − 2
5
 , y2 − 2, 2 − x2 − 3 x, u

3  − 2u2 + 5, 

5 v2 − 2
3  v, 4z2 + 1

7 , ©ØÖ® £» BS®.

C¸£ia \©ß£õmiÀ ©õÔ°ß SnP[PÒ ö©´ GsPÍõP 

C¸UP ÷Ásk®. ö£õxÁõP x GßÓ ©õÔø¯UöPõsh 

C¸£ia\©ß£õkPÒ ax2 + bx + c, GßÓ ÁiÂÀ C¸UP ÷Ásk®. a,b, 
©ØÖ® c CøÁPÒ ö©´ GsPÍõPÄ® a ≠ 0  BPÄ® C¸UP ÷Ásk®.

J¸ £À¾Ö¨¦U÷PõøÁ°À £i 3 BP C¸¢uõÀ 

AuØS •¨£i £À¾Ö¨¦U÷PõøÁ BS®. EuõµnzvØS  

2 − x3 ,  x3 ,  2 x3, 3 − x3, 3x3 − 2x2 + x − 1  BS®. •¨£iU÷PõøÁPÎß  

CuÝøh¯ ö£õx ÁiÁ®, ax3 + bx2 + cx + d BS®. C[S a, b, c, d ö©´ 

GsPÒ BS®. a ≠ 0  BPÄ® C¸UP ÷Ásk®. 

£À¾Ö¨¦U 
÷PõøÁPÒ
POLYNOMIALS

2
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13£À¾Ö¨¦U ÷PõøÁPÒ

C¨ö£õÊx p(x) = x2 −3x −4 GßÓ £À¾Ö¨¦U÷PõøÁø¯ GkzxU 

öPõÒ÷Áõ®. CvÀ x = 2 GÚ £À¾Ö¨¦U÷PõøÁ°À ö£õ¸zvÚõÀ 

|©US p(2) = (2)2 − 3(2) − 4 = − 6, GÚ QøhUQÓx. Cøu¨÷£õ»÷Á p(0) 
Gß£÷u x=0  ÂÀ p(x)  Cß ©v¨£õS®, AuõÁx −4  BS®. 

p (x)  Gß£x x À J¸ £À¾Ö¨¦U÷PõøÁ BÚõÀ ©ØÖ® k Gß£x 

ö©´ Gs BÚõÀ  x US £vÀ k I Ch©õØÓ® ö\´¯õÀ |©US x = k 
ÄUS  P(k) ß ©v¨¦ QøhUQÓx. Cøu  P(k) GÚ SÔ¨¤h»õ®.

p(x) = x2 − 3x − 4,
x = − 1 GÚ GkzxUöPõshõÀ p(x) ß ©v¨¦ GßÚ?

|©US Qøh¨£x, p(−1) = (−1)2 − 3x(−1) − 4 = 0
÷©¾®, p(4) = (4)2 − 3(4) − 4 = 0 BS®.

p(−1) = 0 ©ØÖ® p(4) = 0, Qøh¨£uõÀ, −1 ©ØÖ® 4 CøÁpÒ x2 
−3x − 4 GßÓ C¸£ia \®£õmiß §a]¯[PÍõS®. ö£õxÁõP p(K) 
= 0 BP C¸¨¤ß, k GßÓ ö©´ GsnõÚx  §a]¯¨£À¾Ö¨¦U 

÷PõøÁ p(x) Cß §äâ¯® GÚ AøÇUP¨£kQÓx.

9 B® ÁS¨¤À }[PÒ J¸£ia \©ß£õkPÎß §äâ¯[PøÍ 

GÆÁõÖ Psk ¤i¨£x Gß£øu £izxÒÏºPÒ. p(x) =2x + 3 GßÓ 

J¸£ia \©ß£õmøh GkzxUöPõshõÀ, k Gß£x Auß §äâ¯® 

GÛÀ p (k) = 0 Gß£x 2k + 3 = 0 BøP¯õÀ, k = 
−3
 2  GÚ öPõkUQÓx.

ö£õxÁõP k Gß£x p(x) ß §a]¯©õP k C¸¢uõÀ  p(x)=ax+b 
BÚõÀ ¤ÓS p(k) = ak + b = 0  BS®.

k = − b
a  BP C¸US®.

GÚ÷Á ax + b, GßÓ J¸ £i £À¾Ö¨¦U ÷PõøÁ°ß §a]¯®  
− b

a
 BS®.

BøP¯õÀ 
−©õÔ¼ EÖ¨¦

x ß SnP®

−b
a =  GÚ §a]¯zvß ©v¨¦ QøhUQÓx.

C¨£i¯õP §a]¯¨£À¾Ö¨¦U÷PõøÁ AuÝøh¯ 

SnP[PøÍ¨ ö£õ¸zxÒÍx. ©ØÓ £À¾Ö¨¦U÷PõøÁPÎ¾® 

Cøu¨÷£õß÷Ó C¸US©õ? Euµn©õP C¸£i£À¾Ö¨¦ 

U÷PõøÁ°ß §äâ¯[PÐ® SnP[PøÍ÷¯ ö£õ¸zxÒÍuõ?

C¢u £õhzvÀ ÷©ØPsh ÷PÒÂPÐUS £vÀ AÎUP •¯Ø] 

ö\´÷Áõ®. ÷©¾® £À¾Ö¨¦U ÷PõøÁPÐUS ÁSzuÀ AÀPõ›u® 

£ØÔ²® £i¨÷£õ®.
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14 £õh® & 2

2.2 £À¾Ö¨¦U÷PõøÁ°ß §äâ¯[PÎß ÁiÂ¯À Aºzu® :

p(k) = 0 BP EÒÍ÷£õx p(x) £À¾Ö¨¦U ÷PõøÁ°ß 

§äâ¯©õÚx ö©´ Gs k Gß£øu }[PÒ AÔÃºPÒ. 

£À¾Ö¨¦U÷PõÁPÎß §äâ¯[PÒ Hß •UQ¯®? C[S £vÀ 

AÎ¨£uØS •u¼À J¸£i ©ØÖ® C¸£i £À¾Ö¨¦U÷PõøÁPÒ 

Áøµ£hzvÀ SÔ¨¤kuÀ ©ØÖ® £À¾Ö¨¦U÷PõøÁ°ß ÁiÂ¯À 

Aºzu[PøÍ²® £õº¨÷£õ®.

•u¼À J¸£ia\©ß£õk ax + b, a ≠ 0 Gß£øu GkzxUöPõÒ÷Áõ®. 

IX B® ÁS¨¤À y = ax + b Gß£vß Áøµ£h® J¸ ÷|ºU÷Põk GÚ 

£izwºPÒ. Euõµn©õP y = 2x + 3 ß Áøµ£h® (−2, −1) ©ØÖ® (2,7) 

GßÓ ¦ÒÎPÎß ÁÈ¯õP ö\À¾® J¸ ÷|ºU÷Põk QøhUQßÓx.

 x −2 2
y = 2 x + 3 −1 7

	 

£h® 2.1

 	 £h® 2.1 ¼¸¢x  

y= 2x + 3 Gß£uß 

Áøµ£h©õÚx, x − Aaø\  

x = −1 ©ØÖ® x = −2 US® ©zv°À 

öÁmkQßÓÚ. AuõÁx(− 3
2

,0) GßÓ ¦ÒÎ BS®. |©US  

2x + 3 ß §a]¯® − 3
2  Gß£x  

öu›²®. C¨£i¯õP   

£À¾Ö¨¦U ÷PõøÁ¯õÚ  

2x + 3 Cß §äâ¯©õÚx 

y=2x+3 Cß Áøµ£h® x Aaø\ 

öÁmk® ¦ÒÎ BS®.

 ö£õxÁõP ax + b GßÓ J¸£i £À¾Ö¨¦U÷PõøÁ a ≠ 0  BP 

EÒÍ÷£õx y = ax + b ß Áøµ£h® x Aaø\ (− b
a , 0 ) GßÓ J÷µ 

¦ÒÎ°À öÁmk® ÷|º÷PõhõS®.

BP÷Á, a x + b,  a ≠ 0 GßÓ J¸ £ia\©ß£õhõÚx, J÷µ J¸ 

§äâ¯zøu÷¯ öPõshx. AuõÁx, y = ax + b GßÓ Áøµ£h® x 
Aaø\ öÁmk® ¦ÒÎ°ß x  Aa_zyµ÷© A¢u §äâ¯©õS®.
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15£À¾Ö¨¦U ÷PõøÁPÒ

C¨ö£õÊx C¸£i £À¾Ö¨¦U÷PõøÁ°ß §äâ¯zvß 

ÁiÂ¯À Aºuzøu £õº¨÷£õ®.  x2 − 3x − 4 GßÓ C¸£i 

£À¾Ö¨¦U÷PõøÁø¯ GkzxUöPõÒ÷Áõ®*. y = x2 − 3x  − 4 GßÓ 

C¸£i £À¾Ö¨¦U÷PõøÁ°ß ÁiÂ¯À Aºuzøu £i¨÷£õ®.  

x Cß ]» ©v¨¦PÐUS Jzu y = x2 − 3x − 4 ß ]» ©v¨¦UPøÍ 

©v¨¦UPøÍ 2.1 AmhÁøn°À Psk¤i¨÷£õ®.

x −2 −1 0 1 2 3 4 5
y = x2 − 3x − 4 6 0 −4 −6 −6 −4 0 6

÷©ØPsh ¦ÒÎPøÍ Áøµ£hzvß «x 

£h® 2.2

Ch[SÔzuõÀ £h® 2.2À C¸¨££øu¨ 

÷£õÀ QøhUS®.

Esø©°À TÓ¨÷£õÚõÀ ax2 +bx +c, a ≠ 0 
BP EÒÍ ÷£õx y = ax2 + bx + c GßÓ Áøµ£h®, 

÷©Ø¦Ó® vÓ¢u ÁõÖ   AÀ»x RÌ¦Ó® 

vÓ¢uÁõÖ  , a > o AÀ»x a < o  BPÄ® 

EÒÍ ©v¨¦PøÍ ö£õ¸zx QøhUS®. 

C¢u ÁøÍÄPÐUS £µÁøÍ¯[PÒ  

(parobolas) GßÖ ö£¯º.

AmhÁøn 2.1 ¼¸¢x C¸£i 

£À¾Ö¨¦U÷PõøÁ°ß §äâ¯[PÒ −1 

©ØÖ® 4 BS®. £h® 2.2 ¼¸¢x y = x2 − 3x 
− 4 Áøµ£h® x Aa_øÁ −1 ©ØÖ® 4 GßÓ 

¦ÒÎPÎÀ öÁmkQßÓÚ.

CÆÁõÓõP, y = x2 −3x − 4 GßÓ Áøµ£h©õÚx x Aaø\ 

öÁmk® ¦ÒÎPÎÀ x Cß Aa_zyµ[P÷Í, x2 −3x − 4 GßÓ 

C¸£i£À¾Ö¨¦U÷PõøÁ°ß §äâ¯[PÒ BS®.

Cx AøÚzx C¸£i £À¾Ö¨¦U÷PõøÁPÐUS® Esø© 

BQÓx.  y = ax2 + bx + c ß Áøµ£h® £µÁøÍ¯©õP  x Aaø\ öÁmk® 

¦ÒÎPÎß  x Aa_zöuõø»ÄP÷Í ax2 + bx + c À a ≠ 0  GßÓ C¸£i 

£À¾Ö¨¦÷PõøÁ°ß §äâ¯[PÒ BS®.

* Plotting of graphs of quadratic or cubic polynomials is not meant to be done by the 
students, nor is to be evaluated.
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16 £õh® & 2

|õ® •ß¦ £izuøu¨ ÷£õßÖ y = ax2 + bx + c  ß Áøµ£hzvß 

Aø©¨£õÚx RÌÁ¸® 3 ÁøPPÎÀ |©US QøhUS®.

ÁøP (i) : CvÀ Áøµ£h® x Aa_øÁ A ©ØÖ® A1 Cµsk uÛzuÛ 

¦ÒÎPÎÀ öÁmk®. C¨¦ÒÎPÎß x Aa_zyµ[P÷Í ax2 + bx 
+ c GßÓ C¸£i £À¾Ö¨¦U÷PõøÁ°ß §äâ¯[PÒ BS®. 

C¢uÁøP°À £h® 2.3 I PÁÛ.

∩
(i) (ii)

£h® 2.3

ÁøP (ii) : C[S Áøµ£h® x Aa_øÁ J÷µ ¦ÒÎ°À 

öÁmkQßÓx. ÷©ØPsh Cµsk ¦ÒÎPÒ A ©ØÖ® A1  JßÔß 

«x JßÓõP J÷µ ¦ÒÎ¯õP QøhUQßÓx. AuõÁx Cµsk 

¦ÒÎPÐ® J÷µ ¦ÒÎ°À Jzx¨÷£õQßÓÚ.  £h® 2.4 I PÁÛ.

 

(i) (ii)
£h® 2.4

C¢u ÁøP°À ¦ÒÎ A Âß x − ß Aa_zyµ® ©mk÷© ax2 + bx + 
c C¸£i £À¾Ö¨¦U÷PõøÁ°ß §äâ¯©õS®.
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17£À¾Ö¨¦U ÷PõøÁPÒ

ÁøP (iii)  C[S C¢u Áøµ£h® •Êø©¯õP x Aa_US ÷©÷» 

AÀ»x x Aa_US R÷Ç Põn¨£k®. BøP¯õÀ Áøµ£h® x Aa_

øÁ G¢u ¦ÒÎ°¾® öÁmkÁvÀø». £h® 2.5 I PÁÛ.

(i) (ii)£h® 2.5

GÚ÷Á ax2 + bx + c GßÓ C¸£i £À¾Ö¨¦U÷PõøÁ°À C¢u 

ÁøP°À §a]¯® CÀø».

÷©ØPsh Áøµ£h[PÎ¼¸¢x C¸£i £À¾Ö¨¦U 

÷PõøÁPÐUS Cµsk uÛ¨£mh §a]¯[PÒ AÀ»x J¸ §a]¯® 

AÀ»x §a]¯÷© CÀ»õ©¾® C¸UP»õ®. CuÝøh¯ ÷ÁÖ J¸ 

Aºzu®, Cµsk AkUSPøÍUöPõsh £À¾Ö¨¦U÷PõøÁPÐUS 

AvP£m\©õP Cµsk §a]¯[PÒ EÒÍÚ.

C¨ö£õÊx ‰ßÖ£i (•¨£i) £À¾Ö¨¦U÷PõøÁ°ß 

§a]¯[PÒ G¨£i C¸US® GÚ } Gvº£õºUQßÓõ´? ‰ßÖ£i 

£À¾Ö¨¦U÷PõøÁ  x3 − 4x I GkzxUöPõÒ÷Áõ®. CuÝøh¯ 

Áøµ£h® G¨£i C¸US® GßÖ £õº¨÷£õ®. x US J¸]»  ©v¨¦UPøÍ 

öPõkzx y ß Jzu ©v¨¦UPøÍ RÌPshÁõÖ £mi¯¼k.

AmhÁøn 2.2

x −2 −1 0 1 2
y= x3 − 4x 0 3 0 −3 0

C¢u ¦ÒÎPøÍ Áøµ£hzuõÎÀ Ch[SÔzx¨£õºzuõÀ £h® 

2.6 À EÒÍøu¨÷£õßÖ QøhUS®.
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18 £õh® & 2

÷©ØPsh AmhÁøn °¼¸¢x 

£h® 2.6

−2, 0 ©ØÖ® 2,  x3 − 4x ß §a]¯[PÍõP 

EÒÍøuUPõn»õ®. y = x3 − 4x ß 

Áøµ£h® x − Aa_øÁ öÁmk® 

¦ÒÎPÎß x Aa_zöuõø»ÄPÒ 

−2, 0 ©ØÖ® 2 Gß£Ú ©mk÷© 

GÚU Põn»õ®. ÁøÍÄ x Aaø\ 3 

¦ÒÎPÎÀ öÁmkÁuõÀ, £À¾Ö¨¦U 

÷PõøÁUS 3 §a]¯[PÒ ©mk÷© 

EÒÍøuUPõn»õ®.

÷©¾® J¸]» GkzxUPõmkPøÍ 

GkzxU öPõÒ÷Áõ®. x3 ©ØÖ® x3 − 
x2 GßÓ •¨£i £À¾Ö¨¦÷PõøÁ 

ø¯ GkzxU öPõÒ. y = x2 ©ØÖ® y = x3 − x2 GßÓ Áøµ£h[PøÍ 2.7 

©ØÖ® 2.8 GßÓÁõÖ •øÓ÷¯ Áøµ¯Ä®.

£h® 2.7 £h® 2.8

x3 ß §a]¯® 0 ©mk® EÒÍøuUPÁÛ. ÷©¾® £h® 

2.7À Áøµ£h©õÚx x Aa_zyµ® 0 À ©mk÷© x Aaø\ 

öÁmkÁøuUPõn»õ®. Cøu¨÷£õ»÷Á x3− x2 = x2 (x−1) Bu»õÀ, 

0 ©ØÖ® 1 ©mk÷© x3 − x2  GßÓ £À¾Ö¨÷PõøÁ°ß §a]¯[PÍõP 

EÒÍÚ. ÷©¾® £h® 9.8À y = x3 − x2 GßÓ Áøµ£h©õÚx A÷u 
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19£À¾Ö¨¦U ÷PõøÁPÒ

x Aa_zyµ[PøÍU öPõsh ¦ÒÎPÎÀ ©mk÷© x Aa_øÁ 

öÁmiUöPõÒQßÓÚ.

÷©ØPsh Euõµn[PÎÀ C¸¢x ‰ßÖ £i £À¾Ö¨¦U 

÷PõøÁ°ß §a]¯[PÒ ‰ßÖ BP EÒÍøuU PÁÛ.

SÔ¨¦ : ö£õxÁõP öPõkUP¨£mh £À¾Ö¨¦U÷PõøÁ  P(x)  

À n £iPÒ C¸¢uõÀ Auß Áøµ£h® x − Aaø\ n ¦ÒÎPÎÀ 

öÁmk®. GÚ÷Á £À¾Ö¨¦U÷PõøÁ p(x) BÚx AvP £m\©õP n 

§â¯[PøÍ öPõsi¸US®.

G.Põ1 : R÷Ç öPõkUP¨£mh £h® 2.9 I PÁÛ. p(x) GßÓ 

£À¾Ö¨¦U÷PõøÁ°ß y = p(x) GßÓ Áøµ£hzvÀ JÆöÁõßÔ¾® 

§a]¯zvß GsoUøPø¯ Psk¤i.

(i) (ii) (iii)

(iv) (v) (vi)
£h® 2.9

wºÄ : 

(i)	 	Áøµ£h® x Aaø\ 1 ¦ÒÎ°À öÁmkÁuõÀ §a]¯[PÎß 

GsoUøP 1 BS®. 

(ii)	Áøµ£h® x Aaø\ 2 ¦ÒÎPÎÀ öÁmkÁuõÀ §a]¯[PÎß 

GsoUøP 2 BS®.
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20 £õh® & 2

(iii)		§a]¯[PÎß GsoUøP 3 BS® (Hß?)

(iv)	§a]¯[PÎß GsoUøP 1 BS® (Hß?)

(v)		 §a]¯[PÎß GsoUøP 1 BS® (Hß?)

(vi)	§a]¯[PÎß GsoUøP 4 BS® (Hß?)

£°Ø] 2.1

1.	 R÷Ç £h® 2.10 À y = p(x) ß Áøµ£h® öPõkUP¨£mkÒÍx. 

JÆöÁõ¸ ÁøP°¾® p(x) ß §a]¯[PÎß GsoUøPø¯U 

Psk¤i.

£h® 2.10

2.3 £À¾Ö¨¦U÷PõøÁ°ß §a]¯[PÒ ©ØÖ® 

SnP[PÐUS Cøh÷¯ EÒÍ EÓÄPÒ.

}[PÒ HØPÚ÷Á ax + b GßÓ J¸£ia\©ß£õmiß §a]¯® − b
a

GÚ £izxÒÏºPÒ. ¤›Ä 2.1 À C¸£ia \©ß£õmiß §a]¯[PÒ 

©ØÖ® SnP[PÐUS Cøh÷¯ HØ£mh EÓøÁ¨£ØÔ GÊ¢u 

÷PÒÂUS Âøh¯Î¨÷£õ®. CuØS p(x) = 2x2− 8x + 6 GßÓ C¸£i 

\©ß£õk JßøÓ EuõµnzvØS GkzxUöPõÒ÷Áõ®. }[PÒ IX  B® 

ÁS¨¤À, ©zv¯ EÖ¨ø£ CµshõP ¤›zx, Põµo£kzvÜºPÒ. 

GÚ÷Á, ö£¸UPÀ öuõøP 6 x 2x2 = 12x2 QøhUS® £i ©zv¯ |kÂÀ 
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EÒÍ EÖ¨¦ "−8x' I Cµsk EÖ¨¦PÎß TmkzöuõøP¯õP 

GÊu÷Ásk®. GÚ÷Á |õ® GÊxÁx,

∴ 2x2 − 8x + 6	 = 2x2 − 6x − 2x + 6
		  = 2x (x − 3) −2 (x − 3)

= (2x − 2) (x − 3)
= 2 (x − 1) (x − 3)

GÚ÷Á, x−1 =0 AÀ»x x−3=0 BP C¸US®÷£õx, p(x) = 2x2 − 8x 
+ 6 ß ©v¨¦ §äâ¯® BS®. AuõÁx  x = 1 AÀ»x x = 3 BS®.

GÚ÷Á, 2x 2 − 8x + 6 §a]¯[PÒ 1 ©ØÖ® 3 BS®.

RÌPshÁØøÓ PÁÛ.

§a]¯[PÎß TkuÀ  = 1 + 3 = 4 = 
− (−8)

2  = 

− (x ß SnP®)
x2 ß SnP®

§a]¯[PÎß ö£¸UPÀ = 1 x 3 = 3 = 6
2
 = 

©õÔ¼°ß EÖ¨¦

x2 ß SnP®

p(x) = 3x2 + 5x − 2 GßÓ ©ØÖö©õ¸ C¸£i £À¾Ö¨¦U÷PõøÁø¯ 

GkzxUöPõÒ÷Áõ®. ©zv¯ EÖ¨ø£ CµshõP ¤›US® •øÓ°À,

3x2 + 5x − 2	 = 3x2 + 6x − x − 2
	 = 3x (x + 2) −1 (x +2) = (3x − 2) (x +2)
GÚ÷Á, 3x − 1 = 0 AÀ»x x − 2 = 0 GÛÀ 3x2 + 5x − 2 ß ©v¨¦ 

§a]¯® BQÓx. AuõÁx  x = 1
3
 AÀ»x x = −2 BP C¸US®÷£õx. 

GÚ÷Á  3x2 + 5x − 2 ß §a]¯[PÒ 1
3
 ©ØÖ® −2 BS®.

RÌPshÁØøÓ PÁÛ :

§a]¯[PÎß TkuÀ = 1
3
 + (−2) = −5

3
 = 

− x ß SnP®

x2 ß SnP®
 

§a]¯[PÎß ö£¸USuÀ = 1
3
 x (−2) = −2

3
 = 

©õÔ¼°ß EÖ¨¦

x2 ß SnP®

ö£õxÁõP, α* ©ØÖ® β* CøÁPÒ p(x) = ax2 + bx + c, a ≠ 0, ß 

§a]¯[PÍõP EÒÍ÷£õx  (x − α) ©ØÖ® (x − β) Gß£Ú p(x) Cß 

PõµoPÍõP C¸US®.

	
* α, β  CøÁPÒ Q÷µUP GÊzxUPÒ "BÀ£õ' ©ØÖ® "¥mhõ' GßÖ 

•øÓ÷¯ AøÇU¨£kQßÓÚ. γ "Põ®©õ' Gß£øu ÷©À ÁS¨¦PÎÀ 

£i¨¥ºPÒ.
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22 £õh® & 2

∴ ax2 + bx + c = k (x − α ) (x − β), C[S k  J¸ ©õÔ¼¯õP C¸US®.

 = k [x2 − (α + β) x + αβ]
 = kx2 − k(α + β)x + kαβ
x2 ©ØÖ® x , ©õÔ¼ CøÁPÎß SnP[PøÍ Cµsk 

£UP[PÎ¾® J¨¤mk¨ £õºzuõÀ, 

a = k, b = − k (α + β) ©ØÖ® c = kαβ BS®.

CuÚõÀ |©US Qøh¨£x,  α + β = − b
a

                                                    αβ = c
a

§a]¯[PÎß TkuÀ = α + β = −b
a  = 

−(x  ß SnP®)
x2 ß SnP®

§a]¯[PÎß ö£¸UPÀ αβ = c
a  = 

©õÔ¼°ß EÖ¨¦

x2 ß SnP®
 

J¸ ]» Euõµn[PøÍ £õº¨÷£õ®.

G.Põ  2 : C¸£i £À¾Ö¨¦U÷PõøÁ x2 + 7x + 10 ß §a]¯[PÒ 

©ØÖ® SnP[PÒ CøÁPÐUS Cøh÷¯ EÒÍ EÓÄPøÍ 

\›£õºUPÄ®.

wºÄ : öPõkUP¨£mkÒÍøÁ x2 + 7x + 10 = (x + 2) (x + 5)
GÚ÷Á, |©US QøhUS® §a]¯[PÒ x  + 2 = 0 AÀ»x x  + 5 

= 0 AuõÁx ©ØÖ®  BS®. BP÷Á x2 + 7x + 10 ß §a]¯[PÒ &2 

AÀ»x &5. C¨ö£õÊx, 

§a]¯[PÎß TkuÀ = 
−2 + (−5) 

=
 −7 

2 2
 = 

−(7)
1  = − (x  ß SnP®)

x2 ß SnP®

§a]¯[PÎß ö£¸UPÀ = (−2)× (−5) = 10 = 101  = 
©õÔ¼°ß EÖ¨¦

x2 ß SnP®

G.Põ 3 :  x2 − 3 £À¾Ö¨¦U÷PõøÁ°ß §a]¯[PøÍ Psk¤izx, 

§a]¯[PÒ ©ØÖ® SnP[PÒ CøÁPÐUS Cøh÷¯ EÒÍ 

EÓÄPøÍ \›£õºUPÄ®.

wºÄ : a2 − b2 = (a − b) (a + b) GßÓ •ØöÓõ¸ø©ø¯ {øÚÄTÖ, 

Cøu E£÷¯õQzx x2− 3 = (x − 3 ) (x + 3 ) GÚ GÊu»õ®.

GÚ÷Á, x = 3 ©ØÖ® x = − 3  BP C¸US®÷£õx x2 − 3 Gß£x 

§äâ¯® BS®.

C¨ö£õÊx,
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§a]¯[PÎß TkuÀ = 3  − 3  = 0 = − (x ß SnP®)

x2 ß SnP®

§a]¯[PÎß ö£¸UPÀ = ( 3 )(− 3 ) = −3 = −3
1
 = ©õÔ¼°ß EÖ¨¦

x2 ß SnP®

G.Põ 4 : §a][PÎß TmkzöuõøP ©ØÖ® ö£¸USzöuõøP 

•øÓ÷¯ &3 ©ØÖ® 2 BP C¸US®. C¸£i £À¾Ö¨¦U÷PõøÁø¯ 

Psk¤i.

wºÄ : C¸£i £À¾Ö¨¦U÷PõøÁø¯ ax2 + bx + c, GÚ 

GkzxUöPõÒ÷Áõ®. CuÝøh¯ §a]¯[PÒ α ©ØÖ® β ÁõP 

C¸UPmk®. 

∴ α + β = − 3 = −b
a  

GÚ÷Á	  αβ = 2 = c
a

GÚ÷Á a = 1,   b = 3 ©ØÖ® c = 2
GÚ÷Á |©US öPõkUP¨£mh {£¢uøÚø¯ §ºzv 

ö\´²® ÁøP°À Aø©¢u J¸ C¸£i £À¾Ö¨¦U ÷PõøÁ  

x2 + 3x + 2 BS®.

C¢u {£¢uøÚPøÍ §ºzv ö\´²® G¢u J¸ C¸£i 

£À¾Ö¨¦U ÷PõøÁ²÷© k (x2 + 3x + 2) GßÓ Aø©¨¤À C¸US®. 

CvÀ k  Gß£x ö©´Gs.

•ßÖ£i £À¾Ö¨¦U÷PõøÁ : C¨ö£õÊx ‰ßÖ£i 

£À¾Ö¨¦U÷PõøÁø¯ GkzxU÷PõÒ÷Áõ®. ‰ßÖ£i 

£À¾Ö¨¦U ÷PõøÁø°ß §a]¯[PÒ ©ØÖ® SnP[PÐUS® 

÷©ØTÔ¯ EÓÄ ö£õ¸zu©õS©õ?

EuõµnzvØS p(x) = 2x3 − 5x2 − 14x + 8 I GkzxUöPõÒ÷Áõ®.

x = 4, −2,  1
2         
  BP EÒÍ÷£õx, p(x) = 0 BP C¸US®. ‰ßÖ£i 

£À¾Ö¨¦÷PõøÁ Gß£uõÀ AvP£m\©õP ‰ßÖ §a]¯[PÒ 

QøhUS®.

C¨ö£õÊx §a]¯[PÎß TkuÀ =  4 + (−2) +  1
2         
 =  5

2         
 =  − (−5)

2
 

						          =  
−(x ß SnP®)

x2 ß SnP®

§a]¯[PÎß ö£¸UPÀ               = 4 x (−2) x  1
2         
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24 £õh® & 2

					     = −4 =   −8
2

 = 
©õÔ¼°ß EÖ¨¦

x2 ß SnP®

C¸¨¤Ý®, ©ØÖö©õ¸ EÓÄ CøÁPÐUSÒ EÒÍx. Cµsk 

CµshõP §a]¯[PÎß ö£¸USöuõøPPÎß Tku»õÚx, 

{4 x (−2)} +  (−2) x  1
2         
 +  1

2         
 x 4  = 8 − 1 + 2

= −7 = −14
2

 = 
x ß SnP®

x3 ß SnP®

ö£õxÁõP ‰ßÖ£i £À¾Ö¨¦U÷PõøÁ ax3 + bx3 + cx + d GßÓ 

Aø©¨¤À EÒÍ÷£õx α, β, ©ØÖ® γ CøÁPÒ §a]¯[PÍõP 

C¸¢uõÀ RÌPsh EÓøÁ {¹¤UP •i²®.

α + β + γ   = 
−b
a

αβ + βγ + γα = 
c
a  

αβγ = 
−d
a

J¸ Euõµnzøu GkzxUöPõÒ÷Áõ®. 

G.Põ 5* : 3, −1, − 1
3
 CøÁPÒ, ‰ßÖ£i £À¾Ö¨¦U÷PõøÁ p(x) 

= 3x3 − 5x2 − 11x − 3 ß §a]¯[PÍõ GÚ \›£õºUPÄ®. ÷©¾® 

§a]¯[PÒ ©ØÖ® SnP[PÎøh÷¯ EÒÍ EÓøÁ \›£õºUPÄ®.

wºÄ : öPõkUP¨£mh £À¾Ö¨¦P÷PõøÁø¯ ax3 + bx3 + cx + d 
GßÓ ö£õxÁiÁzxhß J¨¤mhõÀ,

a = 3, b = −5, c = −11, d = −3, ÷©¾®,

∴ p(3) = 3 x 33 − 5(3)2 − 11(3) − 3
= 81 − 45 −33 − 3
= 0

p(−1)	 = 3 x  (−1)3 − 5 x (−1)2 − 11 x  (−1) − 3
= − 3 − 5 + 11 − 3
= 0

p(− 3
1
)	 = 3(− 1

3
)3 − 5(− 1

3
)2 − 11(− 1

3
) − 3

= − 1
9
 − 5

9
 + 11

3
 − 3

= − 2
3
 + 2

3
= 0

* ÷uºÄUPs÷nõmhzvÀ öPõkUP¨£mhx AÀ»
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GÚ÷Á, 3, −1 ©ØÖ® − 1
3
 CøÁPÒ 3x3 − 5x2 − 11x − 3 ß §a]¯[PÒ 

GÚ \›¨£õºUP¨£mkÒÍx. 

BøP¯õÀ.  = 3, β = −1 ©ØÖ® γ = − 3
1
 GÚ GkzxU öPõÒ÷Áõ®.

C¨ö£õÊx, 

 + β + γ = 3 + (−1) + (− 3
1
) = 2 − 3

1
 = 5

3
 = − (−5)

2
 = 

−b
a

β+βγ+γ = 3(−1)+(−1) × (− 3
1
) + (− 3

1
) × 3 = −3 + 3

1
 − 1 = −11

3
= 

c
a     

βγ= (3)×(−1)×(− 3
1
) = 1= − (−3)

3
 = −d

a  GßÓ EÓÄPÒ \›£õºUP¨£mkÒÍx. 

£°Ø]  2.2

1.	 RÌPsh C¸£i £À¾Ö¨¦U÷PõøÁPÎß §a]¯[PøÍ 

Psk¤i ©ØÖ® §a]¯[PÒ, SnP[PÒ CøÁPÐUS 

Cøh°»õÚ EÓøÁ \› £õºUPÄ®.

	 i) x2 − 2x − 8		  ii) 4s2 − 4s + 1		  iii) 6x2 − 3 − 7x
	 iv) 4u2 + 8u		  v) t2 − 15			   vi) 3x2 − x − 4

2.	 RÌöPõkUP¨£mkÒÍ §a]¯[PÎß TkuÀ 

©ØÖ® ö£¸USzøuø¯ •øÓ÷¯ öPõsh C¸£i 

£À¾Ö¨¦U÷PõøÁø¯U Psk¤i.

	 i) 1
4

 , −1	 ii) 2 , 1
3

 	 iii) 0, 5  

	 iv) 1, 1	 v) − 1
4

 , 1
4

 	 vi) 4, 1

3.	 £À¾Ö¨¦U÷PõøÁ x3  − 3x2 + x  + 1 ß §a]¯[PÒ a − b, a, a+b 

GÛÀ a ©ØÖ® b ø¯U Psk¤i.

4.	 £À¾Ö¨¦U÷PõøÁ x4  − 6x3 − 26x2  + 138x − 35 ß Cµsk §a]¯[PÒ 

2 ± 3  GÛÀ ©ØÓ Cµsk §a]¯[PøÍU Psk¤i.

5.	 £À¾Ö¨¦U÷PõøÁ x4  − 6x3 + 16x2  − 25x + 10 I £À¾Ö¨¦U÷PõøÁ 

x2 −2x+k BÀ ÁSUS® ÷£õx «v (x +a) QøhzuõÀ k ©ØÖ® a 

©v¨¦UPøÍ Psk¤i.
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2.4 öuõS¨¦

C¢u £õhzvÀ }[PÒ PØÖU öPõshøÁPÒ

1.	 £À¾Ö¨¦U÷PõøÁPÎß £iPÒ 1, 2 ©ØÖ® 3 BP C¸¢uõÀ 

AøÁPÐUS •øÓ÷¯ J¸£i, C¸£i ©ØÖ® ‰ßÖ£i 

(•¨£i) £À¾Ö¨¦U ÷PõøÁPÒ GßÖ ö£¯º.

2.	 a, b,c ö©´ GsPÍõP EÒÍ÷£õx a ≠ 0 C¸¢uõÀ C¸£i 

£À¾Ö¨¦U÷PõøÁ ax2 + bx + c GßÓ ÁiÂÀ C¸US®.

3.	 £À¾Ö¨¦U÷PõøÁ p(x) Áøµ£hzvÀ, Áøµ£h® x Aaø\ 

öÁmk® ¦ÒÎ°ß x − Aa_zyµ[P÷Í y = p(x)  ß §a]¯[PÒ 

BS®.

4.	 Cx÷Á £À¾Ý¨¦U öPõøÁPÎß ÁSzuÀ AÀ÷Põ›u® 

GÚ¨£k®. C¸£i £À¾Ö¨¦U÷PõøÁUS 2 §a]¯[PÐ®, 

‰ßÖ £i £À¾Ö¨¦U÷PõøÁUS 3 §a]¯[PÐ® 

AvP£m\©õP EÒÍÚ.

5.	 C¸£i £À¾Ö¨¦U ÷PõøÁ ax2 + bx + c ß §a]¯[PÒ , β

	 ©ØÖ® β GÛÀ	 + β = 
−b
a ,	 β = c

a

6.	 ‰ßÖ£i £À¾Ö¨¦U÷PõøÁ ax3 + bx2 + cx + d ß §a]¯[PÒ 

, β ©ØÖ® γ GÛÀ

		   + β + γ = 
−b
a 	  	 β + βγ + γ = 

c
a  

		  ©ØÖ® βγ	= −d
a  BS®    
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3.1 AÔ•P® :

E[PÒ ÁõÌÂÀ  RÌPsh ̀ Ì{ø»PøÍ }[PÒ \¢vzv¸UP»õ®. 

AQ»õ J¸ Qµõ©zvÀ v¸ÂÇõÂØSa ö\ßÓõÒ. CÁÒ Cµõm\ \UPµ 

ÂøÍ¯õmiÀ A©º¢x ÂøÍ¯õh Â¸®¤ÚõÒ. ©ØÖ® ÂÇõUPõ» 

ÁøÍ¯ GÔ¯õmh® (÷©ø\ «x øÁUP¨£mh ö£õ¸mPÎß «x } 

\›¯õP ÁøÍ¯zøu GÔ¢uõÀ A¨ö£õ¸Ò EÚU÷P ö\õ¢u©õS®) 

CÆÂµsk ÂøÍ¯õmkUPÎÀ P»¢x öPõÒÍ Â¸®¤ÚõÒ. 

AÁÒ ÁøÍ¯® GÔuÀ ÂøÍ¯õi¯ £[÷PØÓ GsoUøP°À 

£õv Cµõm\a \UPµzvÀ ÂøÍ¯õi¯ GsoUøP BS®. Cµõm\  

\UPµzvÀ J¸ •øÓ ÂøÍ¯õmkÁuØS ¹ 3®, ÁøÍ¯® GÔuÀ J¸ 

•øÓÂøÍ¯õkÁuØS ¹ 4 ® ÂøÍ¯õmkUPmhn® BS®. AÁÒ 

Cµsk ÂøÍ¯õmiØS® ÷\ºzx ¹ 20 Pmhn® ö\¾zvÚõÒ 

GßÓõÀ Cµsk ÂøÍ¯õmi¾® uÛzuÛ¯õP GzuøÚ •øÓ 

AÁÒ ÂøÍ¯õiÚõÒ Gß£øuU Psk¤i.

Cµsk ©õÔPøÍU 
öPõsh J¸£ia 

\©ß£õkPÎß ÷\õi
PAIR OF LINEAR EQUATIONS IN 

TWO VARIABLES
3
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CuØPõÚ ÂøhPøÍ Psk¤i¨£uØS £»Âu©õÚ •øÓPÎÀ 

} •¯Ø]UP»õ®. J¸ ÷ÁøÍ AÁÒ Cµõm\ \UPµzvÀ 2 •øÓ 

AÀ»x 3 •øÓ ÂøÍ¯õi C¸¨£õÒ GßöÓÀ»õ® ³QUP»õ®. 

C¨£i¯õP £» ÁÈPÎÀ } •¯Ø] ö\´Áõ´. AÀ»x 9 B® 

ÁS¨¤À £°ßÓ Cµsk ©õÔPøÍU öPõsh J¸£i \©ß£õmøh 

Cxö£õßÓ `Ì{ø»PÎÀ £¯ß£kzu»õ®.

C¢u •øÓø¯ C[S |õ® AqS÷Áõ®. AQ»õ Cµõm\\ \UPµ 

ÂøÍ¯õmiÀ ÂøÍ¯õi¯ GsoøPø¯ x GÚÄ®, ÁøÍ¯® 

GÔuÀ ÂøÍ¯õmiÀ ÂøÍ¯õi¯ GsoUøPø¯ y GÚÄ® 

GkzxUöPõÒ, PnUQÀ TÔ¯£i,

				    y = 12  x                				    (1)

		  ÷©¾®	 3x + 4y = 20     				    (2)
C¢u Cµsk \©ß£õkPøÍU öPõsk x ©ØÖ® y  ß ©v¨¦UPøÍ 

wºÄPõÚ •i²©õ? CuØS A÷|P •øÓPÒ EÒÍÚ. Cøu¨ £ØÔ 

C¢u £õhzvÀ £i¨÷£õ®.

3.2 Cµsk ©õÔPøÍU öPõsh J¸ @Œõi J¸£ia 
Œ©ß£õkPÎß wºÄPøÍ Áøµ£h •øÓ°À wºÄ öŒ#uÀ.

J¸ @Œõi J¸£ia Œ©ß£õkPÐUS wºÄ CÀø» GÛÀ A¢u 

J¸£ia Œ©ß£õkPÒ {ø»zußø© AÀ»x EÖv ußø© AØÓøÁ 

GÚ AøÇUP¨£kQßÓÚ. Cµsk ©õÔPÒ EÒÍ J¸ @Œõi J¸£ia 

Œ©ß£õkPÐUS J¸ wºÄ Esk GÛÀ A¢u Œ©ß£õkPøÍ 

EÖv¯õÚøÁ AÀ»x {ø»zußø© EÒÍøÁ GÚ AøÇUQ@

Óõ®. J¸ @Œõi J¸ £ia Œ©ß£õkPÒ Œ©©õÚøÁPÍõP C¸US® 

GÛÀ Ax @£õßÓ Œ©ß£õkPÐUS GsnØÓ wºÄPÒ C¸US®.

Cµsk ©õÔPøÍUöPõsh J¸£i \©ß£õkPÎß ÷\õiø¯¨ 

£ØÔ RÌPshÁõÖ öuõSzxU TÓ»õ®.

(i)	 £» ÷|ºU÷PõkPÒ J÷µ ¦ÒÎ°À öÁmiUöPõÒQßÓÚ 

GÛÀ CvÀ J¸ wºÄ ©mk÷© C¸US® ({ø»¯õÚ ÷\õi 

\©ß£õkPÒ.)

(ii)	 ÷|ºU÷PõkPÒ Cøn¯õP C¸US®. A¨÷£õx 

\©ß£õkPÐUS wºÄ CÀø». ({ø»¯ØÓ ÷\õi \©ß£õkPÒ.)
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(iii) ÷|ºU÷PõkPÒ JßÔß «x ©ØöÓõßÖ Cøn¢x ö£õ¸¢x® 

(\õº¢u ({ø»¯õÚ) ÷\õi \©ß£õkPÒ)

GkzxUPõmkPÒ 1, 2 ©ØÖ® 3 I ©Ö£i²® GkzxU 

öPõÒ÷Áõ®.

(i) x − 2y = 0 ©ØÖ® 3x + 4y − 20 = 0 (öÁmiU öPõÒQßÓÚ.)

(ii) 2x + 3y − 9 = 0 ©ØÖ®  4x + 6y − 18 = 0 (JßÔß «x ©ØöÓõßÖ  

	 ö£õ¸¢v ÷£õQßÓÚ.)

(iii) x + 2y − 4 = 0 ©ØÖ®  2x + 4y − 12 = 0 (Cøn¯õP EÒÍÚ.)

öPõkUP¨£mh ‰ßÖ Euõµn[PÎ¾® 
a1

a2

, b1

b2

 ©ØÖ® 
c1

c2

  
CøÁPøÍ GÊv J¨¤mk £õº¨÷£õ®. C[S a1, b1, c1 ©ØÖ® a2, b2, c2 

Gß£øÁPÒ SnP[PÒ BS® ©ØÖ® ¤›Ä 3.2 CÀ Œ©ß£õkPÒ 

ö£õxÁiÂÀ öPõkUP¨£mkÒÍx.

AmhÁøÚ 3.1

Sl.
No.

Pair of lines a1

a2

b1

b2

c1

c2

Compare 
the ratios

Graphical 
Representation

Algebraic 
Interpretation

1 x - 2y = 0

3x+4y-20=0

 1
 3 − 2

 4
 0

 −20
a1
a2

 ≠ 
b1
b2

Intersecting 
lines

Exactly one 
solution 
(unique)

2 2x+3y-9=0

4x+6y-18=0
 2
 4

 3
 6

 −9
 −18

a1
a2

=
b1

b2

=
c1
c2

Coincident  
lines

Infinitely many 
solutions

3 x+2y-4=0

2x+4y-12=0
 1
 2

 2
 4

 −4
 −12

a1
a2

=
b1
b2

≠
c1
c2

Parallel  
lines

No solution

÷©ØPsh AmhÁøn°À \©ß£õkPøÍ

		      a1x  + b1y + c1 = 0
©ØÖ®	 a2x  + b2y + c2 = 0 GÚ GkzxU öPõshõÀ

(i) öÁmiU öPõshõÀ  a1
a2

 ≠ 
b1

b2

 BP C¸US®

(ii) Jß÷Óõk JßÖ ö£õ¸¢vÚõÀ  a1

a2

 = 
b1

b2

 = 
c1

c2

 BP C¸US®

(iii) Cøn¯õP C¸¢uõÀ a1
a2

 = 
b1

b2

 ≠ 
c1

c2

 BP C¸US®
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Esø©°À CuÝøh¯ ©Öuø»²® Esø©¯õS®. Cøu 

}¯õP÷Á Euõµn[PøÍ Gkzx \›£õºUPÄ®.

÷©¾® J¸ ]» Euõµn[PøÍ Gkzx \›£õºUP»õ®.

GkzxUPõmk 1 : RÌPsh ÷\õi \©ß£õkPÒ {ø»¯õÚuõ GßÖ 

Áøµ£h® ‰»® \›£õºUPÄ® A¨£i°¸¢uõÀ wºÄPøÍ²® 

Psk¤i.

	 x  + 3y = 6	 (1)
	 2x  − 3y = 12	 (2)

wºÄ : \©ß£õkPÒ (1) ©ØÖ® (2) CÁºPÎß Áøµ£hzøu ÁøµP. 

•u¼À JÆöÁõ¸ \©ß£õmiØS® Cµsk wºÄPøÍ AmhÁøn 

3.5À EÒÍÁõÖ Psk¤i.

AmhÁøn 3.2

x 0 6 x 0 3

y = 6 − x
3

 2 0 y = 2x − 12
3

 −4 −2

AmhÁøn 3.2 CÀ EÒÍÁõÖ 

£h® 3.1

 

A (0, 2), B (6, 0), P (0, −4), ©ØÖ® Q(3, 
−2) ¦ÒÎPøÍ Áøµ¨£hz uõÎÀ 

SÔzx AB  ©ØÖ® PQ øÁ Cønzx 

÷|ºU÷PõkPøÍ Áøµ.

 AB ©ØÖ® PQ US ö£õxÁõÚ 

¦ÒÎ¯õP B (6, 0) EÒÍx. GÚ÷Á 

Ca\©ß£õkPÎß wºÄ x = 6, y = 
0 BS®. öPõkUP¨£mh Cµsk 

\©ß£õkPÐ® {ø»¯õÚøÁ.

GkzxUPõmk  2 : RÌPsh  

÷\õi \©ß£õkPøÍ Áøµ£h® ‰»® wºÄPÒ CÀø»¯õ uÛzußø© 

ö£ØÖÒÍuõ AÀ»x Cøn¯ØÓ A÷|P wºÄPøÍ ö£ØÖÒÍx 

GÚUPõsk ¤i.
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31Cµsk ©õÔPøÍU öPõsh J¸£ia \©ß£õkPÎß ÷\õi

      		    5x  - 8y + 1 = 0	 (1)

     		    3x  −  24
 5 y +  3 5  = 0               	 (2)

wºÄ : \©ß£õk (2)I 
 3
 5  BÀ ö£¸UQÚõÀ |©US Qøh¨£x  

5x  - 8y + 1 = 0 BS®.

Cx \©ß£õk (1) ÷£õ»÷Á EÒÍx. GÚ÷Á Cµsk 

\©ß£õkPÐ® JßÔß «x JßÖ ö£õ¸¢xQßÓÚ. GÚ÷Á (1) 

©ØÖ® (2) GÀø»¯ØÓ wºÄPøÍU öPõskÒÍx.

AmhÁøn u¯õ›zx }÷¯ Áøµ£h® Áøµ¢x wºÄ PõnÄ®.

GkzxUPõmk 3 : \®£õ (champa) H»ÂØ£øÚU Tmh® JßÔØS PõØ\

møh ©mk® Aøµ¨£õÁõøh Áõ[SÁuØSa ö\ßÓõÒ. AÁÐøh¯ 

]÷|QvPÒ GzuøÚ PõØ\møhPÒ ©ØÖ® Aøµ¨£õÁõøhPÒ  

Áõ[QÚõ´ GßÖ ÷PmhõºPÒ, AuØS AÁÒ ""Cµsk ©h[S PõØ\

møhPÎÀ Cµsk Aøµ¨£õÁõøhPÒ SøÓÄ. ÷©¾® |õßS 

©h[S PõØ\møhPÎÀ |õßS Aøµ¨£õÁõøhPÒ SøÓÄ'' GßÖ 

TÔÚõÒ. \®£õ Gzuø¯ PõØ\møhPÒ GzuøÚ Aøµ¨£õÁøhPÒ 

Áõ[QÚõÒ? AÁÐøh¯ ]÷|QvPÐUS EuÂ¦›²[PÒ.

wºÄ : \®£õ Áõ[Q¯ PõØ\møhPÒ x GÚÄ®, Aøµ¨£õÁõøhPÒ 

y GÚÄ® GkzxUöPõÒ÷Áõ®.

¤ÓS |©US Qøhzu \©ß£õkPÒ,

	 y  = 2x − 2	 (1)                   

£h® 3.2

©ØÖ® 	 y  = 4x − 4  (2)
\©ß£õkPÒ (1) ©ØÖ® (2) 

CøÁPÎß wºÄPøÍ AmhÁøÚ 

3.6À EÒÍ£i Psk¤iUPÄ®.

       AmhÁøn 3.3

   

x 2 0
y  = 2x − 2 2 −2

x 0 1
y  = 4x − 4 −4 0
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 £h® 3.6À EÒÍÁõÖ Cµsk \©ß£õkPÎß wºÄPøÍ SÔzx 

Áøµ£hzøu Áøµ¯Ä®. Cµsk ÷|ºU÷PõkPÐ® (1,0) GßÓ 

¦ÒÎ°À öÁmiU öPõÒQßÓÚ. GÚ÷Á \©ß£õkPÎß wºÄ x = 1, 
y = 0 AuõÁx Áõ[Q¯ PõØ\møh 1 ©ØÖ® Aøµ¨£õÁõøh GxÄ® 

Áõ[PÂÀø».

C¢u wºÄPøÍ øÁzx \©ß£õkPøÍ \›£õºUPÄ®.

£°Ø] 3.1

1.	 RÌÁ¸® PnUSPÐUS J¸ ÷\õi J¸£ia\©ß£õkPøÍ 

Aø©zx AøÁPøÍ Áøµ£h® ‰»® wºÄ PõsP.

i)	 £zuõ® ÁS¨¤À 10 ©õnÁ©õnÂPÒ Pou ÂÚõi 

ÂÚõÂÀ P»¢x öPõshºPÒ. ©õnÁºPøÍ Âh ©õnÂPÒ 

4 ÷£º AvP®. ÂÚõi ÂÚõÂÀ P»¢x öPõsh ©õnÁºPÒ 

©ØÖ® ©õnÂPÎß GsoUøP GÆÁÍÄ GßÖ Psk¤i.

ii)	 5 P›U÷PõÀPÒ (ö£ß]ÀPÒ) ©ØÖ® GÊx÷PõÀPÒ 

(÷£ÚõUPÒ) ö©õzu Âø» ₹ 50 BS®. Cøu¨ ÷£õ»÷Á 

7 P›U÷PõÀPÒ ©ØÖ® 5 GÊx÷PõÀPÒ ö©õzu Âø» 

₹ 46 BS®. J¸ P›U÷PõÀ ©ØÖ® J¸ GÊx÷Põ¼ß 

Âø»ø¯UPsk¤i.

2.	 R÷Ç öPõkUP¨£mh J¸£ia\©ß£õkPÎß ÷\õiPÎÀ  

a1
a2

, b1
b2

, ©ØÖ® 
c1
c2

 ÂQu[PøÍ J¨¤mk¨£õºzx CøÁPÒ

	 JßÖUöPõsÖ öÁmiU öPõÒQßÓÚÁõ, Cøn¯õP 

EÒÍÚÁõ AÀ»x JßÔß «x JßÖ Jzx¨÷£õQÓuõ 

GÚUPsk¤i.

(i)	 5x  − 4y + 8 = 0		 (ii)    9x  + 3y + 12 = 0
	 7x  + 6y − 9 = 0	    18x  + 6y + 24 = 0

(iii)	6x  − 3y + 10 = 0	
	 2x  − y + 9 = 0

3.	 RÌPsh J¸£ia \©ß£õkPÎß ÷\õiPÎÀ 
a1
a2

, b1
b2

 ©ØÖ® 
c1
c2

	 ÂQu[PøÍ J¨¤mk¨£õºzx CøÁPÒ JßÖUöPõsÖ 
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33Cµsk ©õÔPøÍU öPõsh J¸£ia \©ß£õkPÎß ÷\õi

öÁmiU öPõÒQßÓÚÁõ, Cøn¯õP EÒÍÚÁõ AÀ»x 

JÚÔß «x JßÖ Jzx¨÷£õQÓuõ GÚUPsk¤i.

	 	(i)	 3x  + 2y = 5 ; 2x  − 3y = 7	  	 (ii)  2x  − 3y = 8 ; 4x  − 6y = 9

(iii)	  3 2 x  +
 5
 3 y = 7 ; 9x  − 10y = 14	 (iv) 5x  − 3y = 11 ; −10x  + 6y = −22

(v)    4 3 x  + 2y = 8 ; 2x  + 3y = 12

4.		 RÌPsh J¸£ia \©ß£õkPÎß ÷\õi {ø»zußø©/

{ø»¯ØÓøÁ¯õ GÚUPsk¤i. {ø»zußø© ö£ØÓøÁPÒ 

GÛÀ Áøµ£h® ‰»® wºÄ Põs.

	 (i) x  + y = 5, 2x  + 2y = 10
	 (ii) x  − y = 8, 3x  − 3y = 16
	 (iii) 2x  + y − 6 = 0,	 4x  − 2y − 4 = 0
	 (iv) 2x  − 2y − 2 = 0,	4x  − 4y − 5 = 0

5.	 J¸ ö\ÆÁP ÷uõmhzvß _ØÓÍÂß £õv 36m BS®. 

CuÝøh¯ }Í®, AP»zøuÂh 4m AvP©õP EÒÍx. }Í®, 

AP»® AÍÄPøÍU Psk¤i.

6.	 2x  + 3y − 8 = 0  GßÓ J¸£ia\©ß£õk öPõkUP¨£mkÒÍx. 

CuØS RÌPsh Pmk¨£õkPÒ §ºzv ö\´²® ©ØöÓõ¸ J¸£i 

\©ß£õmøh GÊx.

	 (i) öÁmiU öPõÒÐ® ÷Põk		  (ii) CønU÷Põk

	 (iii) JßÔß«x JßÖ Jzx¨÷£õS® ÷Põk

7.	 \©ß£õkPÒ x  − y + 1 = 0 ©ØÖ® 3x  + 2y − 12 = 0 CøÁPÎß 

Áøµ£hzøu ÁøµP. Cµsk ÷PõkPÐUS®, x − Aa_

ÄUS® Cøh°À QøhUS® •U÷Põnzvß 3 Ea]PÎß  

Aa_zyµ[PøÍU Psk¤i.

3.3	 J¸£ia \©ß£õkPÎß ÷\õiø¯ C¯ØPou® ‰»® 

wºÄ PõquÀ :

ö\ßÓ ¤›ÂÀ J¸£ia\©ß£õkPÎß wºøÁ Áøµ£hzvß 

‰»® wºÄ Põquø»¨ £iz÷uõ®. Áøµ£hzvÀ J¸]» ]UP»õÚ 

¦ÒÎPÒ

( 3, 2 7), (−1.75, 3.3), (  4
 13

,  1
 19 ) ÷£õßÓøÁPøÍ SÔ¨£uØS ]µ©©õP
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C¸¨£uõÀ uÁÖPÒ HØ£h Áõ´¨¦UPÒ HØ£h»õ® GÚ÷Á 

wºÄ Põs£uØS ÷ÁØÖ •øÓPÒ EÒÍuõ? CuØS A÷|P 

C¯ÀPou •øÓPÒ C¸¨£uõÀ J¸ ]»ÁØøÓ R÷Ç £i¨÷£õ®.

3.3.1 £v½k •øÓ (Substitution Methods) : £v½k •øÓ°À J¸ 

]» PnUSPøÍ¨ £i¨÷£õ®.

G.Põ. 4 :  RÌPsh ÷\õi \©ß£õkPøÍ wºÄ Põs.

	 7x  − 15y = 2 	 (1)
	 x  + 2y = 3		 (2)

wºÄ :

£i 1 : Cµsk \©ß£õkPøÍ²® J¸ ©õÔø¯ J¸£UP•® ©ØöÓõ¸ 

©õÔø¯ ©Ö£UP•® RÌPshÁõÖ GkzxUöPõÒ÷Áõ®. (2) B® 

\©ß£õmøh GkzxUöPõÒ÷Áõ®.

				    x  + 2y = 3
	                    x  = 3 − 2y             	     (3)

£i 2 : x  ß ©v¨ø£, \©ß£õk (1)À £v¼k÷Áõ®. |©US Qøh¨£x,

	 7(3 − 2y) − 15y	 = 2
	 21 − 14y − 15y	 = 2
	 −29y	 = −19

 	 y	 = 
19
29  

£i 3 : Qøhzu y = 
19
29  GßÓ ©v¨ø£, \©ß£õk 3À £v½k ö\´.

	                   x = 3 − 2 (19
29) = 

49
29  

 GÚ÷Á wºÄPÒ x = 
49
29 , y = 

19
29  BS®.

\›£õºzuÀ : x = 
49
29  ©ØÖ® y = 

19
29  GßÓ ©v¨¦UPøÍ \©ß£õkPÒ (1) 

©ØÖ® (2)À £v½k ö\´uõÀ Cµsk £UP•® \›¯õP C¸¨£øu¨ 

£õºUP»õ®.

£v½k •øÓø¯ öuÎÁõP ¦›¢x öPõÒÁuØS RÌPsh £iPøÍ 

GkzxUöPõÒ÷Áõ®.

£i 1 : Cµsk \©ß£õkPÎ¾®, HuõÁx JßøÓ Á]v¯õP 

EÒÍøu, AuõÁx (2)À x I C.øP.£ GkzxUöPõÒ.
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£i 2 : x ß ©v¨ø£ (1)À £v½k ö\´x \©ß£õk •ÊÁx y 
©õÔ°À EÒÍøu _¸UQ yß ©v¨ø£ y = 19

29  I Psk¤i.

£i 3 : y ß ©v¨ø£ öPõkUP¨£mkÒÍ \©ß£õkPÎÀ HuÁx 

JßÔÀ AuõÁx (3)À £v½k ö\´x, Akzu ©õÔø¯  x I Psk 

¤i.

SÔ¨¦ : J¸ ÷\õi J¸ £i\©ß£õmøh wºÄ PõqÁuØS, J¸ 

©õÔø¯ ©ØöÓõ¸ ©õÔUS £v»õP £v½k ö\´ÁuõÀ C®•øÓUS 

£v½k•øÓ GßÖ ö£¯º.

GkzxUPõmk  5 : £°Ø] 3.1À PnUS Gs 1À EÒÍøu £v½k 

•øÓ°À wºÄPõs.

wºÄ :	 A¨hõ¨ ©ØÖ® AÁ›ß ©PÒ Á¯x •øÓ÷¯ s ©ØÖ® t 
Á¸h[PÒ GÚ GkzxU öPõÒ÷Áõ®. GÚ÷Á |©US QøhUS®  

J¸a÷\õi J¸£ia\©ß£õkPÒ.

			  s − 7 = 7 (t − 7),  ie,   s − 7t + 42 = 0                      	      (1)
			  s + 3 = 3(t + 3),   ie,  s − 3t = 6                               	       (2)
		 \©ß£õk (2) I E£÷¯õQzx  s = 3t + 6
	 \©ß£õk (3)I (1) À •u½k ö\´uõÀ |hUS Qøh¨£x, 

			   (3t + 6) − 7t + 42 = 0

			   4t = 48  ∴ t = 12
	t ß ©v¨ø£, \©ß£õk (2)À ö£õ¸zvÚõÀ |©US Qøh¨£x,	

                       s = 3(12) + 6 = 42
BøP¯õÀ A¨hõ¨ ©ØÖ® öPõkUP¨£mh {£¢uøÚ 

\›ö\´QßÓÚÁõ GßÖ \›£õºzxUöPõÒÍÄ®.

GkzxUPõmk  6 : J¸ Pøh°À 2 P›U÷PõÀPÒ ©ØÖ® 3 

AÈ¨£õßPÒ CøÁPÎß Âø» ₹9 BS®. 4 P›U÷PõÀPÒ ©ØÖ® 

6 AÈ¨£õßPÒ CøÁPÎß Âø» ₹18 BS®, GÛÀ J¸ P›U÷PõÀ 

©ØÖ® J¸ AÈ¨£õÛß Âø» GßÚ?

wºÄ : QøhUS® J¸£ia \©ß£õkPÒ,

	 2x  + 3y = 9	 (1)
	 4x  + 6y = 18	 (2)
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x ß ©v¨ø£ y À QøhUS©õÖ 2x + 3y = 9 I

			   x  = 9 − 3y)
2  GÚ GÊvUöPõÒ÷Áõ®         (3)

\©ß£õk (2), 2x  + 3y = 9 À x ß£v½k ö\´¯Ä®.

|©US Qøh¨£x,  	 x  = 4(9 − 3y)
2  + 6y	 = 18

	                    AuõÁx 	 18x − 6y + 6y	 = 18
                            ∴ 			      18    = 18

C¢u ö\õØöÓõhº y ß GÀ»õ ©v¨¦USUS® Esø© BS®. 

yß ©v¨¦UPøÍ ö£õ¸zux. C[S Cµsk \©ß£õkPÐ® \©©õP 

EÒÍx. GÚ÷Á (1) ©ØÖ® (2) \©ß£õkPÐUS Cøn¯ØÓ A÷|P 

wºÄPÒ EÒÍÚ. BøP¯õÀ |®©õÀ JÆöÁõ¸ P›U÷PõÀ ©ØÖ® 

AÈ¨£õÛß Âø» Psk¤iUP C¯»ÂÀø» GÚ@Á ö£õxÁõÚ 

£» wºÄPÒ EÒÍÚ Ca‹Ì{ø»°À ö£õxÁõÚøÁPÍõP  

EÒÍÚ.

G.Põ 10 : Cµsk Cµ°ÀPøÍ x + 2y -4 = 0, 2x +4y-12=0 GßÓ 

Œ©ß£õkPÍõP GkzxUöPõÒ@Áõ®. Cµsk ushÁõÍ[PÐ® 

JßøÓö¯õßÖ \¢vzxUöPõÒÐ©õ?

wºÄ : |©US Qøhzu Cµsk \©ß£õkPÒ,

	    x  + 2y − 4 = 0		 (1) 
	 2x  + 4y − 12 = 0		 (2)

\©ß£õk (1) À x ß ©v¨ø£ y À Psk¤izuõÀ |©US Qøh¨£x

	      x  = 4 − 2y
C¨ö£õÊx x ß ©v¨ø£ \©ß£õk (2)À |©US Qøh¨£x, 

		  2(4 − 2y) + 4y − 12 = 0
           ie.,				          8 − 12 = 0
           ie.,				              − 4  = 0

Cx uÁÓõÚ \©ß£õk BS®. C¢u \©ß£õkPÐUS ö£õxÁõÚ 

wºÄ CÀø». GÚ÷Á Cµsk ushÁõÍ[PÐ® \¢vUP •i¯õx.
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£°Ø] 3.2

1.	 RÌ Psh J¸ ÷\õi J¸£ia\©ß£õkPøÍ £v½k •øÓ°À 

wºÄPõs.

	 (i) 	 x+ y = 14	 (ii) 		  s − t = 3

	x− y = 4			   s
3  + t2  = 6

(iii) 	 3x − y = 3	 (iv) 	0.2x + 0.3y = 1.3
	 9x − 3y = 9		  0.4x + 0.5y = 2.3

(v) 2 x+ 3y = 0	 (vi)	 3x
2  − 

5y
2  = −2

		      3x− 8y = 0                           	      	
x
3  + 

y
3  = 13

6  

2.	 wºÄ : 2x+3y = 11 ©ØÖ® 2x− 4y = −24 ©ØÖ® y =mx+ 3À m ß 

©v¨ø£U Psk¤i.

3.	 RÌPsh J¸÷\õi J¸£ia \©ß£õkPÎß PnUSPøÍ £v½k 

•øÓ°À wºÄ Põs.

(i)	 Cµsk GsPÎß Âzv¯õ\® 26. J¸ Gs ©ØÓ  

Gsøn¨÷£õßÖ ‰ßÖ ©h[PõÚx. GsPøÍU 

Psk¤i.

(ii)	 Cµsk ªøP {µ¨¦U÷Põn[PÎÀ, ö£›¯ ÷Põn®  

]Ô¯ ÷PõnzøuÂh 180 AvP©õP EÒÍx GÛÀ Cµsk 

÷Põn[PøÍ²® Psk ¤i.

(iii)	©µ¨£¢uõmh £°Ø]¯õÍº J¸Áº 7 ©møhPÐ® 6 £¢xPÐ® 

÷\º¢x ₹3800 US Áõ[QÚõº. AÁÒ ¤ÓS 3 ©møhPÐ® 5 
£¢xPÐ® ÷\º¢x ₹1750 US® Áõ[SQÓõÒ GÛÀ 1 ©møh 

©ØÖ® 1 £¢x Âø»ø¯ Psk ¤i.

(iv)	J¸ |PµzvÀ ÁõhøP ]ØÖ¢x (Taxi) Cß Pmhn©õÚx  

{ø»¯õÚ Pmhn®  ©ØÖ® £¯nzyµzvß  Pmhn® 

BQ¯øÁ ÷\º¢ux. 10km £¯nzyµzvØS Pmhn® 

₹ 105 ©ØÖ® 15 km US ₹ 155 GÛÀ {ø»¯õnUPmhn® 

GÆÁÍÄ? 1 km GÆÁÍÄ £¯nUPmhn®? J¸ ©Ûuº 
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15 km £¯n® ö\´uõÀ AÁº GÆÁÍÄ £¯nUPmhn® 

ö\¾zu ÷Ásk®?

(v)	 J¸ ¤ßÚzvß £Sv ©ØÖ® öuõSvUS 2 IU 

TmiÚõÀ |©US Qøh¨£x 9
11

. A÷u ¤ßÚzvØS £Sv 

©ØÖ öuõSvUS 3 IU TmiÚõÀ |©US Qøh¨£x 
5
6  GÛÀ ¤ßÚzøuU Psk¤i.

(vi)	5 Á¸h[PÐUS ¤ÓS u¢øu áõU÷Põ¨¤ß Á¯x AÁ›ß 

©Pß Á¯øu¨ ÷£õßÖ 3 ©h[S BS®. 5 BskPÐUS 

•ß¦ ¯õU÷Põ¨¤ß Á¯x, AÁ›ß ©Pß Á¯øu¨÷£õ» 

7 ©h[S BS® GÛÀ AÁºPÒ C¸Á›ß uØ÷£õøu¯ 

Á¯øuU Psk¤i?

3.3.2 }USuÀ (Elimination) •øÓ : -

C¨ö£õÊx ©ØÖö©õ¸ •øÓ J¸©õÔø¯ }USuÀ (Â»USuÀ) 

•øÓø¯ GkzxU öPõÒ÷Áõ®. £v½k •øÓø¯ Âh C¢u •øÓ 

ªPÄ® GÎø©¯õÚx. C¢u •øÓ G¨£i¨£mhx Gß£øu¨ 

£õº¨÷£õ®.

G.Põ 8 :  Cµsk ÷Áø»UPõµºPÎß \®£Í® 9:7 GßÓ ÂQuzvÀ 

EÒÍÚ. AÁºPÎß ©õua ö\»ÄPÎß ÂQu® 4:3 JÆöÁõ¸Á¸® 

©õu® `2000 ÷\ª¨¦ ö\´QÓõºPÒ GÛÀ AÁºPÎß ©õua 

\®£ÍzøuU Psk¤i?

wºÄ : C¸Á›ß ©õua\®£Í[PøÍ ₹9x   GÚÄ®, ₹7x   GÚÄ® GkzxU 

öPõÒ÷Áõ®. ©ØÖ® AÁºPÎß ö\»ÄPøÍ •øÓ÷¯ ` 4y ©ØÖ® ₹ 

3y GÚÄ® GkzxUöPõÒ÷Áõ®.

öPõkUP¨£mh PnUQß£i |©US QøhUS® J¸£i J¸÷\õi 

\©ß£õkPÒ :	           

		   		  9x  − 4y = 2000		   (1)
		  		  7x  − 3y = 2000	   	 (2)
£i 1 :  \©ß£õk (1) I 3 B¾®, \©ß£õk (2) I 4 B¾® ö£¸UPÄ®. 

CuÚõÀ y  ß SnP[PÒ- \©©õUP¨£mk, y  EÖ¨¦ }UP¨£kQÓx. 

C¨ö£õÊx |©US QøhUS® \©ß£õkPÒ,

			    27x  − 12y = 6000		  (3)
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		  	 28x  − 12y = 8000		  (4)
£i 2 : \©ß£õk (3) I \©ß£õk (4) ¼¸¢x PÈUPÄ®. y 
\©ß£õkPÎ¼¸¢x }UP¨£kQÓx. HöÚÛÀ yß SnP[PÒ 

Cµsk® \©©õP EÒÍuõÀ y Â»UP¨£mk xß ©v¨ø£ 

ö£ÖQ÷Óõ®.

				    (28x − 27x) − (12y − 12y) = 8000 − 6000
                                                ∴  	                x =  2000

£i 3 : x ß ©v¨ø£ (1) À £vÃk ö\´uõÀ, |©US Qøh¨£x,-

	                    9 (2000) − 4 y = 2000  ie., 4y = 16000
                                     ∴                                y = 4000

GÚ÷Á \©ß£õkPÎß wºÄPÒ x= 2000 ©ØÖ® y = 4000 BS®. 

GÚ÷Á Cµsk ÷£ºPÐøh¯ ©õua\®£Í® •øÓ÷¯ ̀  18000 ©ØÖ® 

` 14,000 BS®.

\›£õºzuÀ :  18000 : 14000 = 9 : 7 BS®. 

ö\»ÄPÎß ÂQu® =  18000 − 2000 : 14000 − 2000

                                    =  16000 : 12000 : 4 : 3 BQÓx.

SÔ¨¦UPÒ : 

1) 	÷©ØPsh Euõµnzøu wºÄPsh •øÓUS }USuÀ •øÓ 

GßÖ ö£¯º. HöÚÛÀ J¸ ©õÔø¯ Â»UQ ÂkQ÷Óõ®. C¢u 

EuõµnzvÀ y }UP¨£mk EÒÍx. x I }UP¨£mk® ö\´¯»õ® 

Aøu }÷¯ •¯Ø] ö\´.

2)	 £v½k •øÓ ©ØÖ® Áøµ£h® •øÓPøÍ²® E£÷¯õQzx Cøu 

wºÄ ö\´¯»õ®. wºÄ ö\´u ¤ÓS G¢u •øÓ GÎø©¯õÚx 

GßÖ •iÄ ö\´¯Ä®.

£i 1 : Cµsk \©ß£õkPÎß HuõÁx J¸ (x AÀ»x y) SnPzøu 

Gkzx Cµsk \©ß£õkPøÍ²® ö£¸UQÚõÀ J¸ \©ß£õmiß 

SnP® \©©õQ }UP¨£kQÓx.

£i 2 : ¤ÓS J¸ \©ß£õmi¼¸¢x ©ØöÓõ¸ \©ß£õmøh 

TmhÄ® AÀ»x PÈUPÄ®. J¸ ©õÔ }UP¨£mk, ©ØöÓõ¸ ©õÔ°ß 

©v¨¦UQøhUQÓx. C¨ö£õÊx £i 3US ÷£õPÄ®.
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£i 2À ©õÔ CÀ»õu Esø©¯õÚ ö\õØöÓõhº QøhzuõÀ, ‰» 

÷\õi \©ß£õkPÐUS wºÄ CÀø». Cx {ø»¯ØÓ ußø©ø¯U 

SÔUS®.

£i 3 : x AÀ»x y ©õÔ°ß wºøÁU Psk¤i. J¸ ©õÔ°ß ©v¨¦ 

QøhzuõÀ ©ØÓ©õÔ°ß ©v¨¦ Qøh¨£uØS HxÁõP C¸US®.

£i 4 : öPõkUP¨£mh ‰» \©ß£õk JßøÓ Gkzx x (AÀ»x 

y)HuõÁx J¸ ‰» \©ß£õkPÎÀ £v½k ö\´uõÀ ©ØÖ 

ö©õ¸©õÔø¯ Psk¤iUP»õ®. Cøu¨÷£õßÓ ÷©¾® J¸]» 

GkzxUPõmkUPøÍ¨£õº¨÷£õ®.

G.Põ 9 : RÌPsh J¸ ÷\õi J¸£ia \©ß£õkPÎß GÀ»õ C¯ßÓ 

wºÄPøÍ²® }USuÀ •øÓ°À Psk¤i.

	 2x  + 3y = 8	 (1)
	 4x  + 6y = 7 	 (2)
wºÄ : 

£i 1 : \©ß£õk (1)I 2 BÀ ©ØÖ® (2) I 1 BÀ ö£¸UPÄ® 

C¨÷£õx |©US x  BÀ \©©õÚ SnP[PÒ QøhUQßÓÚ. 

C¨£i¯õP |©US 2 \©ß£õkPÒ QøhUQßÓÚ.

	 4x  + 6y = 16	 (3)
	 4x  + 6y = 7 	 (4)
£i 2 : (3) B® \©ß£õmi¼¸¢x (4) B® \©ß£õmøhUPÈUPÄ®.

	            (4x − 4x) + (6y − 6y) = 16 − 7
	  0 = 9  GÚ÷Á C¢u \©ß£õkPÐUS wºÄPÒ CÀø».

GkzxUPõmk 10 : Jº Cµsk C»UP Gs ©ØÖ® AuÝøh¯ 

C»UP[PÎß ©Öuø» GsPøÍU TmiÚõÀ QøhUS® Gs 66 

GßQÓ÷£õx, Cµsk C»UP[PÐUS Âzv¯õ\® 2 GÛÀ A¢u 

GsønU Psk¤i. Cøu¨ ÷£õßÖ GzuøÚ GsPÒ EÒÍÚ?

wºÄ : •uÀ GsoÀ EÒÍ £zx C»UP Gs ©ØÖ® JßÖ C»UP Gs 

•øÓ÷¯ x ©ØÖ® y GÚ GkzxUöPõÒ. GÚ÷Á öPõkUP¨£mh •uÀ 

Gß 10x + y BS®. (G.Põ 56=10(5) + 6). C»UP[PÒ ©õØÓ¨£mhõÀ, 

x JßÖ C»UP GsnõPÄ®, y £zx C»UP GsnõPÄ® 
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©õÖQÓx. C¨¦v¯ Gs 10 y + 6 (G.Põ 56I ©Öuø»¯õP GÊvÚõÀ  

65 = 10(6) + 5) GÚ |©US QøhUQÓx. PnUQÀ TÔ¯£i

	 (10x + y) + (10x + y) = 66

	 ie.,	 11 (x + y) = 66

	 ie.,	 x + y = 6					      (1)

|©US ÷©¾® Cµsk C»UP[PÐUS® Âzv¯õ\® 2. GÚ÷Á  

			   x − y = 2	 (2)
	 AÀ»x	 y − x = 2	 (3)BS®.

 (1) ©ØÖ® (2) I Â»USuÀ •øÓ°À wºÄ ö\´uõÀ |©US 

Qøh¨£x x = 4  ©ØÖ® y = 2 BS®.

CÆÁøP°À |©US QøhUS® •uÀ Gs xy = 42. C¨ö£õÊx (1) 

©ØÖ® (3)I Â»USuÀ •øÓ°À wºÄ ö\´uõÀ |©US Qøh¨£x, 

x = 2 ©ØÖ® y = 4 GÚUQøhUQÓx.

C¢u ÁøP°À |©USQøh¨£x •uÀ Gs 42 BQÓx.PnUQÀ 

TÔ¯ {£¢uøÚ £i Cµsk GsPÒ 42 ©ØÖ® 24 BS®. ©ØÖ® 

(1)©ØÖ® }USuÀ •øÓ°À wºÄPshõÀ 24 ©ØÖ® 42 AP 

QøhUQÓx.

\›£õºzuÀ : 42 + 24 = 66 ©ØÖ® 4 -& 2 = 2 BS®. ÷©¾®  

24 + 42 = 66 ©ØÖ® 4 &- 2 = 2 BS®.

£°Ø] 3.3

1)	 RÌ PshøÁPÐUS }USuÀ •øÓ ©ØÖ® £v½k •øÓPÎÀ wºÄ 

	 Põs.

(i)	 x + y = 5  ©ØÖ®  2x − 3y = 4	
(ii)	 3x + 4y = 10  ©ØÖ®  2x − 2y = 2
(iii)	3x − 5y − 4 = 0  ©ØÖ®  9x = 2y + 7

(iv)	
x
2   + 

2y
3  = −1 ©ØÖ® x  − 

y
3  = 3
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2)	 RÌPsh PnUSPÎÀ QøhUS® ÷\õi J¸£ia\©ß£õkPøÍ 

(AøÁPÒ C¸¢uõÀ) }USuÀ •øÓ°À wºÄPõs :

(i)	 J¸ ¤ßÚzvÀ öuõSv°À 1I Tmi, £Sv°À 1I PÈzuõÀ 

|©US ¤ßÚ® 1 BP QøhUQÓx. ¤ßÚzvÀ £Sv°À 

©mk® 1I TmiÚõÀ |©US QøhUS® ¤ßÚ® 1
2

 BS® 

GÛÀ A¢u ¤ßÚ® Gx?

(ii)	 5 Á¸h[PÐUS •ß¦ ¡› (Noori) °ß Á¯x ÷\õÝÂß 

Á¯øu¨÷£õßÖ 3 ©h[S. 10 Á¸h[PÒ PÈzx ¡›°ß 

Á¯x ÷\õÝÂß Á¯øu¨÷£õßÖ 2 ©h[S GÛÀ AÁºPÒ 

C¸Á›ß Á¯øu²® Psk¤i ? 

(iii)	Cµsk C»UP Gs JßÔß Cµsk C»UP[PøÍU TmiÚõÀ 

Qøh¨£x 9. ÷©¾® öPõkUP¨£mh Gsoß 9 ©h[øP 

GkzxUöPõshõÀ, Ax ©Öuø» GsøÚ¨ ÷£õßÖ 2 

©h[QØSa\©® GÛÀ öPõkUP¨£mh GsøÚUPsk¤i.

(iv)	«Úõ ₹2000 Gk¨£uØS Á[QUSaö\ßÓõÒ. AÁÒ  

Põ\õÍ›h® ₹50 ©ØÖ® ₹100 PõQu ¹£õ´PÍõP ÷PmhõÒ. 

«Úõ Áõ[Q¯ ¹£õ´ ÷|õmkUPÎß ö©õzu GßÛUøP 25 

BS® GÛÀ AÁÐUS Qøhzu ₹ 50 ©ØÖ® ₹100 ¹£õ´ 

÷|õmkPÒ GzuøÚ?

(v)	 PhßöPõkUS® ¡À {ø»¯® JßÖ J¸ ¦zuPzvØS 

•uÀ 3 |õmPÐUS {ø»¯õÚ Pmhn® JßøÓ 

{ºn°zxÒÍx. ÷©¾® Tku»õP JÆöÁõ¸ |õÐUS® 

TkuÀ öuõøPø¯ {ºn°zxÒÍx. \›uõ 7 |õmPÐUS 

₹27 öPõkzuõÒ. _] 5 |õmPÒ ¦zuP® øÁzv¸¢uvØS 

₹21 öPõkzuõÒ. GÚ÷Á {ø»¯õÚ Pmhn® GÆÁÍÄ 

©ØÖ© Tku»õP J¸ |õøÍUS GÆÁÍÄ Pmhn® 

Á`¼UP¨£kQÓx Gß£øu Psk¤i.
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3.4 öuõS¨¦ (Summary)

C¢u £õhzvÀ, }[PÒ ¤ßÁ¸® P¸zxUPøÍ £izx 

•izv¸UQÕºPÒ

1. 	Cµsk ©õÔPÒ Eøh¯ J¸ ÷áõi ÷|›¯ \©ß£õkPÒ ¤ßÁ¸® 

•øÓPÍõÀ wºUP¨£kQßÓÚ AøÁ 

	 (i) Áøµ£h •øÓ	 (ii) C¯ØPou •øÓ

2.	 Áøµ£h •øÓ : Cµsk ©õÔPøÍ Eøh¯ J¸ ÷áõi ÷|›¯ 

\©ß£õkPÎß Áøµ£hzøu Cµsk ÷|ºU÷PõmkUPÍõÀ 

öuõhº¦£kQÓx.

(i) Cµsk ÷|ºU÷PõkPÒ J¸ ¦ÒÎ°À öÁmiU öPõÒQÓx 

GÛÀ A¢u ¦ÒÎ Cµsk \©ß£õmkPÎß wºøÁ ^µõP 

(A) \›¯õP u¸QÓx. C¢u ÁøP°À J¸ ÷áõi \©ß£õkPÒ 

{ø»¯õÚøÁ (A) ©õÔ¼.

(ii)	•iÂÀ»õ©À £» wºÄPøÍ \©ß£õkPÒ öPõkzuõÀ A¢u 

÷|ºU÷PõkPÒ JßÔß «x JßÖ ö£õ¸zuU Ti¯øÁ¯õP C¸¢uõÀ 

A¢u ÷|º÷Põmiß ÷©À JÆöÁõ¸¦ÒÎPÐ® uÓUTi¯øÁ 

wºÄPÍõS® C¢u ÁøP°À Cµsk \©ß£õkPÒ JßøÓ  

\õº¢xÒÍøÁ GßQ÷Óõ®.

(iii) ÷|ºU÷PõkPÒ CønU÷PõkÍõP C¸¢uõÀ, Auß¤ÓS, 

A¢u ÷áõi ÷PõkPÒ wºÄPøÍ ö£ØÔ¸£vÀø» C¢u 

ÁøP°À, A¢u J¸ ÷áõi \©ß£õkPøÍ {ø»¯ØÓøÁ 

GßQ÷Óõ®.
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3. C¯ØPou •øÓ : J¸ ÷áõi ÷|›¯ (GÎ¯) \©ß£õkPÎß 

wºÄ (A) wºÄPÒ Psk¤iUP ¤ß Á¸® •øÓ PøÍ £ØÔ |õ® 

ÂÁõv¨÷£õ®.

	 (i)  £v½k •øÓ (substitution)

	 (ii)  }US® •øÓ (elimination)

4.	 J¸ ÷áõi ÷|›¯ \©ß£õkPÒ 

	 a1x + b1y + c1 = 0  ©ØÖ® a2x + b2y + c2 = 0 BÀ öPõkUP¨ 

£mi¸¢uõÀ AøÁ ¤ßÁ¸® `Çø» E¸ÁõUP •iQßÓÚ.

	 (i)  
a1
a2

 ≠ b1

b2

  (C¢u ÁøP°À ÷|›¯ \©ß£õmiß ÷áõiPÒ 

		                ©õÓõuøÁ.)

	 (ii) a1
a2

  = 
b1

b2
 ≠ 

c1
c2

     (C¢u ÁøP°À ÷|›¯ \©ß£õmiß ÷áõiPÒ 

	                       ©õÖ£øÁ)

	 (iii) a1
a2

  = 
b1

b2
 = 

c1
c2

    (C¢u ÁøP°À ÷|›¯ \©ß£õmiß ÷áõiPÒ 

		                   JßøÓ JßÓ \õº¢x® (©) ©õÓõuøÁ)

5. £» `Ì{ø»PøÍ Cµsk \©ß£õkPÎÚõÀ Pou•øÓ°À 

Gøu²® öuõhº¦¨ £kzu»õ®. A¢u \©ß£õkPøÍ 

öuõh[SÁuØS ÷|›¯ \©ß£õkPÍõP C¸UP ÷Ási¯vÀø», 

BÚõÀ AøÁPøÍ |õ® ©õØÖQßÓ ÷áõiPÍõP _¸UP¨ 

£kQÓx.
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4.1 AÔ•P® :

£õh® 2 CÀ £»ÁøP¯õÚ £À¾Ö¨¦U ÷PõøÁPøÍ¨ £ØÔ  

}[PÒ £izxÒÏºPÒ. ax2+bx+c Gß£x J¸ÁøP¯õÚ C¸£i. 

£À¾Ö¨¦ ÷PõøÁ¯õS® C[S a ≠ 0 C¢u £À¾Ö¨¦ ÷PõøÁø¯  

_ÈUS (zero) \©ß£õkzx® ÷£õx |õ® ö£ÖÁx C¸£ia 

\©ß£õhõS®.

|®•øh¯ Esø©¯õÚ (|øh•øÓ) 

£h® 4.1

x

 

ÁõÌUøP°À £» `ÇÀPøÍ  

GvºUöPõÒÐ® ÷£õx ({ºÁQUS® ÷£õx) 

C¸£ia \©ß£õkPÒ ÷|›kQßÓÚ. 

J¸÷ÁøÍ, GkzxUPõmiØPõP, Kº AÓ 

UPmhøÍ (Charity) ö¯õßÖ, CøÓÁnUP® 

|hzx® J¸ Thzøu (Hall) PmkÁuõP •iÄ ö\´x AÆÁõÖ 

ö\´²®÷£õx, 300 \.«, £µ¨£ÍÄ Eøh¯, Th® Aø©UP¨£mh 

£Sv°ß }Í®, Auß AP»zøu¨ ÷£õ» Cµsk ©h[Shß J¸ 

«mhº AvP®. Thzvß }Í® ©ØÖ® AP»® GßÚÁõP C¸UP 

÷Ásk®? J¸÷ÁøÍ Thzvß AP»® x « C¸¨£uõP 

GkzxUöPõshõÀ, AuÝøh¯ }Í® (2x+1) «mhµõP C¸US®. 

CÁØøÓ |øh•øÓ°À £h® 4.1 CÀ Põmi¯õx÷£õ», C¢u 

ÂÁµ[PøÍ Eøh¯uõP C¸US®.

C¨÷£õx, Thzvß £µ¨£ÍÄ = x(2x+1) «2

						      = (2x2+1) «2

BøP¯õÀ,	 2x2+x = 300	 (PnUQÀ öPõkzxÒÍøÁ)

GÚ÷Á,	 2x2+x − 300 = 0  

C¸£ia \©ß£õkPÒ

QUDRATIC EQUATIONS 4
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BøP¯õÀ, 2x2+x − 300 = 0 GßÓ C¸£ia \©ß£õk ThzvÝøh¯ 

AP»zøu {øÓÄ £kzv wºøÁ öPõkUQÓx. 

•uß •u»õP £õ¤÷»õÛ¯ºPÒ C¸£i \©ß£õmkUPõÚ wºÄ 

PshÚº. GÚ £»uµ ©UPÒ |®¦QßÓÚº.

{PÌÁõP, öPõkUP£mkÒÍ TmkzöuõøP ªøP GsqUS® 

©ØÖ® ö£¸UPÀ öuõøP ªøP GsqUS® Cµsk GsPøÍ 

Psk¤i¨£x GÆÁõöÓßÖ AÁºPÒ öu›¢x øÁzv¸¢uÚº. 

C¢u ]UPø» (÷PÒÂ) wº¨£x G¨£i GßÓõÀ x2+px+q = 0 GßÓ 

ÁiÁzv¾ÒÍ C¸£i \©ß£õmøh wº¨£uØS \©©õP C¸UQÓx.

Q÷µUP Pou ÷©øu ³U¼m (Euclid) BÚÁº (CßøÓ¯ Põ»zvÀ 

wº¦PÒ GÚ¨£k®) }Í[PøÍ PshÔ¯ ÁiÂ¯ø» øP¯õsk 

÷©®£kzvÚõº. ö£õx ÁiÂÀ EÒÍ C¸£i \©ß£õmiß wºøÁ 

Põq® •øÓø¯ Psk¤izuußö£¸ø© £søh¯ C¢v¯ 

Pou÷©øuPøÍ \õ¸®. Esø©°À ¤µ®© S¨uõ (Q.•. 598−665) 

ax2+bx = c GßÓ ÁiÁzvß ‰»® C¸£i \©ß£õmøh wºUP J¸ 

`zvµzøu E¸ÁõUQ öPõkzuõº. Auß ¤ÓS (Q.•.1025°À) 

]›uµõa\õ›¯õ Gß£Áº J¸ `zvµzøu Á¸Âzuõº. Ax÷Á 

(£õìPµõ .. BÀ GkzxøµUP¨£mh) ÁºUPzøu §ºzv ö\´x 

C¸£i \©ß£õmiøÚ wºUS® `zvµ©õP C¸¨£øu C¨÷£õx 

|õ® AÔQ÷Óõ®.

A÷µ¤¯ |õmk Pou ÷©øu BÀ&UÁõ›âª (Al−khwarizmi) 
HÓzuõÇ Q.• (800) CÁº Th £À÷ÁÖ£mh C¸£i \©ß£õkPøÍ 

£ØÔ AÔ¢v¸¢uõº. Abraham bar Hiyya Ha−Nasi uõß GÊv¯ ¡À Liber 
embadorum I÷µõ¨£õÂÀ Q.• 1435 °À öÁÎ°k® ÷£õx öÁÆ÷ÁÖ 

C¸£i \©ß£õkPÐUPõÚ wºÄPÒ •Êø©¯õP öPõkzx C¸¢uõº.

C¢u £õh¨£Sv°À }[PÒ C¸£ia\©ß£õkPøÍ¨ £ØÔ 

£iUP C¸UQßÕºPÒ ©ØÖ® AÁØÔß ‰»[PÒ (roots) £À÷ÁÖ 

ÁÈPÎÀ Psi¤i¨¥ºPÒ. CuÝhß E[PÐøh¯ AßÓõh  

ÁõÌUøP `Ç¼À C¸£ia\©ß£õmiß £¯ß£õkPÒ ]»ÁØøÓ 

£õºUP»õ®.
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4.2 C¸£ia \©ß£õkPÒ (Quadratic Equations)

ax2+bx+c=0 GßÓ ÁiÁzvß J¸ \©ß£õmiÀ x ©õÔ¯õP (Variable) 
öPõskÒÍ \©ß£õk Kº C¸£ia\©ß£õhõS®. C[S a,b,c  
Gß£Ú ö©´ö¯sPÒ BÚõÀ a≠0. GkzxUPõmhõP 2x2+x−300=0  
Gß£x Kº C¸£ia \©ß£õhõS®. C÷u÷£õ», 2x2−3x+1=0   
4x−3x2+2=0 ©ØÖ® 1− x2+300=0  Gß£øÁPÒ Th C¸£ia \©ß£õhõS®.

AuõÁx P(x)=0 GßÓ ÁiÁzv¾ÒÍ G¢öuõ¸ \©ß£õk®, P(x) 
J¸ £À¾Ö¨¦ ÷PõøÁ°ß AkUS 2 (£i degree) BP C¸US® 

÷£õx Ax Kº C¸£ia \©ß£õhõS®. BÚõÀ |õ® GÊx® ÷£õx 

P(x) Cß EÖ¨¦PÒ AuÝøh¯ AkUQß (£i) CÓ[S Á›ø\°À 

GÊu ÷Ásk®. A¨÷£õx uõß |õ®, C¸£ia \©ß£õmiß 

ö£õx ÁiÁ® ö£Ó •i²®. AuõÁx ax2+bx+c=0, Gß£÷u 

C¸£ia\©ß£õmiß ö£õxÁõÚ ÁiÁ® GßÖ AøÇUP¨£kQÓx. 

C¢u \©ß£õmiÀ a≠0 BS®.

|®ø©a _ØÔ²ÒÍ C¢u E»PzvÀ A÷|P `Ì{ø»°À EÒÍ 

]» GkzxUPõmkPøÍ GkzxUöPõsk |õ® £õº÷£õ®.

GkzxUPõmk 1 :

	 ¤ßÁ¸® `Ì{ø»PøÍ PouÁiÂ»õÚ •øÓ°À Põs÷£õ®.

(i) áõß ©ØÖ® ãÁßv ÷\º¢x 45 ÷Põ¼PøÍ øÁzv¸¢uÚº, 

JÆöÁÖÁ¸® 5 ÷Põ¼PøÍ öuõø»zx ÂmhÚº. C¨÷£õx 

Cµsk ÷£›h•® EÒÍ ÷Põ¼PÎß GsoUøPPÎß 

ö£¸UPÀ£»ß 124 US \©®. A¨£i ¯õÚõÀ AÁºPÎh®  

GzuøÚ ÷Põ¼PÒ öuõhUPzvÀ C¸¢v¸US® Gß£øu 

Psk¤iUP |õ® •¯¾÷Áõ®.

(ii)	Siø\ öuõÈ¼ß ‰»® J¸ SÔ¨¤mh J¸ |õÎÀ ö£õ®ø©PÒ 

J¸ SÔ¤mh GsoUøP°À u¯õ›UP £mkÒÍx. A¢u |õÎÀ 

u¯õ›UP¨£mh JÆöÁõ¸ ö£õ®ø©PÎß Âø»¯õÚx 55 

¼¸¢x u¯õ›UP£mh ö£õ®ø©PÎß GsoUøP SøÓUP 

£kÁuØS (PÈUP) \©®. A¢u SÔ¨¤mh |õÎÀ u¯õ›UP£mh 

ö£õ®ø©PÎß ö©õzu Âø» `.750 BS®. A¢u |õÎÀ 
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48 £õh® & 4

u¯õ›UP£mh ö£õ®ø©PÎß GsoUøP Psk¤iUP |õ® 

Â¸®£÷Áõ®.

wºÄ :	(i)áõßÁzv¸¢u ÷Põ¼PÎß GsoUøP x GßP. 

		  ãÁßv øÁzv¸¢u ÷Põ¼PÎß GsoUøP = 45−x (Hß?)

		  5 ÷Põ¼PøÍ CÇ¢u¤ÓS áõÛh® EÒÍ ÷Põ¼PÒ = x−5

5 ÷Põ¼PÒ Põnõ©À ÷£õÚ¤ÓS ãÁßv°h® EÒÍ ÷Põ¼PÒ

	                        = 45−x−5=40−x
BøP¯õÀ, AÁØÔß ö£¸UPÀ öuõøP = (x − 5) (40 − x)
	                              = 40x − x2 − 200 + 5x
 	  	                       = −x2  + 45x − 200

BøP¯õÀ  −x2  + 45x − 200 = 124 (öPõkzxÒÍ ö£¸UPÀ öuõøP = 124)

GÚ÷Á          −x2 +45x−200−124=0
GÚ÷Á         −x2 +45x−324=0
GÚ÷Á         x2 −45x+324=0 

	 BøP¯õÀ, C¢u C¸£ia \©ß£õk áõßÛh® EÒÍ 

÷Põ¼PÎß GsoUøP¯ {øÓ÷ÁØÖ®. x2 −45x+324=0 

	 Pou •øÓ°À C¢u PnUøP wº£uØS ÷uøÁ¯õÚ SÔ±k 

Cx÷Á BS®.

(ii)	 A¢u |õÎÀ u¯õ›UP¨£mh ö£õ®ø©PÎß GsoUøP 

x BP C¸UPmk® GÚ GkzxU öPõÒP. BøP¯õÀ, A¢u 

|õÎÀ u¯õ›UP¨£mh ö£õ®ø©PÎß JÆöÁõßÔß Âø»  

(¹£õ°À) = 55 − x 
	 BøP¯õÀ, A¢u |õÎÀ u¯õ›UP¨£mh ö£õ®ø©PÎß ö©õzu 

Âø» (¹£õ°À) = x(55−x)

BøP¯õÀ     	        x(55−x) = 750

Bu»õÀ 	             55x−x2 = 750

Bu»õÀ 	  −x2+55x−750 = 0
Bu»õÀ 	       x2−55x+750=0
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BøP¯õÀ, A¢u SÔ¨¤mh |õÎÀ u¯õ›UP¨£mh 

ö£õ®ø©PÎß GsoUøPø¯ C¸£ia\©ß£õk {øÓÄ 

ö\´QÓx. x2−55x+750=0 Pou® •øÓ¨£i C¢u \©ß£õk, PnUøP 

wºUP ÷£õx©õÚøÁ (÷uøÁ¯õÚøÁ) BS®.

GkzxUPõmk 2 : ¤ß Á¸® \©ß£õkPÒ C¸£ia \©ß£õkPÍõP 

C¸US©õ GÚ ÷\õvUPÄ®?

	 (i) (x−2)2+1 = 2x−3		  (ii) x (x+1)+8 = (x+2) (x−2)
	 (iii) x (2x+3)= x2+1		  (iv) (x+2)3 = x3−4

wºÄ :	

(i)	 C.øP.£ =(x−2)2 +1=x2−4x+4+1
	                             =x2−4x+5
	 BøP¯õÀ, (x−2)2+1 = 2x−3 Gß£øu

	             x 2− 4x+5 = 2x−3  GßÖ® GÊu»õ®.

	 AuõÁx         x 2− 6x+8 = 0

 Ax  ax 2+ bx+c = 0 GßÓ ÁiÁzvÀ EÒÍx. BøP¯õÀ, öPõkzxÒÍ 

\©ß£õk Kº C¸£ia \©ß£õhõP C¸UQÓx.

(ii)	 x (x+1)+8 = x2+x+8 ©ØÖ® (x+2) (x−2) = x2−4
	 BøP¯õÀ,  x2+x+8 = x2−4
	 Bu»õÀ x+12 = 0
	 Ax ax2+bx+c = 0 ÁiÁzvÀ CÀø». BøP¯õÀ, 

öPõkUP¨£mkÒÍ \©ß£õk Kº C¸£ia \©ß£õk BPõx.

(iii)	C[S, C.øP.£ =  x (2x+3)=2x2+3x
	 BøP¯õÀ   x (2x+3) = x2+1 I «sk® CÆÁõÖ GÊu»õ®.

	                        2x2+3x=x2+1  
BøP¯õÀ, |©US Qøh¨£x  x2+3x−1 = 0

	 Cx ax2+bx+c = 0 GßÓ ÁiÂÀ EÒÍx. BøP¯õÀ, C¢u 

\©ß£õk Kº C¸£ia \©ß£õhõS®.
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(iv)	C[S, C.øP.£ (LHS) = (x+2)3=x3+6x2+12x+8
	  BøP¯À, (x+2)3=x3−4 I «sk® CÆÁõÖ GÊu •i²®.

			          x3+6x2+12x+8=x3−4
	 AuõÁx,   6x2+12x+12=0 
	 AÀ»x,     x2+2x+2=0
	 Ax,          ax2+bx+c = 0 GßÓ ÁiÁzvÀ EÒÍx.

	 BøP¯õÀ, öPõkUP¨£mkÒÍ \©ß£õk Kº C¸£ia \©ß£õhõS®.

PÁÛUPÄ® :	  Ga\›UøP¯õP (PÁÚ©õP) C¸! ÷©¾ÒÍ (ii) 
CÀ, öPõkUP¨£mkÒÍ \©ß£õk Kº C¸£ia \©ß£õk ÷£õ» 

C¸UQÓx BÚõÀ Ax Kº C¸£ia \©ß£õhõP CÀø».

÷©¾ÒÍ (iv) CÀ öPõkUP¨£mkÒÍ \©ß£õk ‰®©i 

\©ß£õhõP, C¸£uõP ÷uõØÓ® AÎUQÓx (\©ß£õmiß £i (A) 

AkUS 3) ©ØÖ® Kº C¸£ia \©ß£õhõP Ax CÀø»; Ax ©õØÔ 

Aø©US®÷£õx Kº C¸£ia \©ß£õhõP C¸US®, AÆÁõÓõP  

}[PÒ £õºUP •i²®.

öPõkUP¨£mkÒÍ \©ß£õk C¸£ia \©ß£õhõ AÀ»x 

CÀø»¯õ GÚ Aøu •iÄ ö\´ÁuØS •ßÚõÀ |õ® AuøÚ 

_¸UP ÷Ásk®.

£°Ø] 4.1

1. ¤ßÁ¸£øÁPÒ C¸£ia \©ß£õkPÍõP C¸UQÓuõ ÷\

õvUPÄ®. 

	 (i) (x+1)2=2(x−3)		  (ii) x 2−2x = (−2) (3−x)
	 (iii) (x−2) (x+1) = (x−1) (x+3)		 (iv) (x−3) (2x+1) = x (x+5)
	 (v) (2x−1) (x−3) = (x+5) (x−1)		 (vi) x2+3x+1 = (x−2)2

	 (vii) (x+2)3 = 2x(x2−1)		  (iv) x3−4x2−x+1 = (x−2)3

2. ¤ßÁ¸® `Ì{ø»PøÍ C¸£ia \©ß£õmiß ÁiÁzvÀ 

SÔ¨¤kP.

(i)	 ö\ÆÁP ÁiÁ Ãmk©øÚ°ß £µ¨£ÍÄ 528 «2. 

Ãmk©øÚ°ß }Í® («mh›À), AuÝøh¯ AP»zøu 

÷£õ» Cµsk ©h[S Põmi¾® JßÖ AvP®, Ãmk 

©øÚ°ß }Í® ©ØÖ® AP»® |õ® Psk ¤iUP ÷Ásk®.
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(ii)	 öuõhºa]¯õÚ Cµsk ªøP •ÊUPÎß ö£¸UPÀ 

öuõøP 306. |õ® •ÊUPøÍ Psk¤iUP ÷Ásk®.

(iii)	 ÷µõPÝøh¯ A®©õ Á¯x AÁøÚ Põmi¾® (Âh) 

26 BskPÒ AvP® EÒÍÁº. C¨÷£õx¼¸¢x 3 

BskPÐUS ¤ÓS AÁºPÎß Á¯xPÎß (BskPÎÀ) 

ö£¸UPÀ öuõøP, 360 BP C¸US®. uØ÷£õx 

÷µõPÝøh¯ Á¯x Psk ¤iUP |õ® Â¸®¦÷Áõ®.

(iv)	 J¸ (öuõhºÁsi) Cµ°À ^µõÚ ÷ÁPzvÀ 480 Q.« 

yµzøu £¯oUQÓx. AuÝøh¯ ÷ÁP® 8 R.«/©oUS 

SøÓÁõP ö£ØÔ¸¢uõÀ A÷u öuõø»Ä PhUP 3 ©o 

÷|µ® AvP©õP GkzxUöPõsi¸¢v¸US®. Cµ°¼ß 

÷ÁPzøu |õ® Psk¤iUP ÷Ásk®.

4.3 Põµo£kzxuÀ •øÓ¯õÀ C¸£ia\©ß £õkPøÍz 

wºzuÀ. (Solution of a quadratic equation by factorisation)

2x2 −3x+1 = 0 GßÓ C¸£ia \©ß£õmøhU PÁÛUPÄ®. C¢u 

\©ß£õmiß C.øP.£ (LHS) £UPzvÀ |õ® x ChzvÀ 1 BÀ ©õØÓ® 

ö\´ÁuÚõÀ |©US Qøh¨£øÁ (2x12) − (3x1) + 1 = 0 \©ß£õmiß 

Á.øP.£ (RHS). |õ® 2x2− 3x+1 = 0 GßÓ C¸£ia \©ß£õmiß ‰»® 

1 GÚ TÖ÷Áõ®.

CuÝøh¯ ö£õ¸Ò 1 Gß£x GßÚöÁßÓõÀ 2x2 −3x+1 Cß 

£À¾Ö¨¦ ÷PõøÁ°ß _È (§äâ¯®) Gß£÷u.

ö£õxÁõP, ö©´ Gs ∝ Gß£x ∝2 + b∝ + c = 0 GÛÀ,  ax2 + bx + c = 0,   
a ≠ 0 GßÓ C¸£ia\©ß£õmiß ‰»® GÚ AøÇUP¨£kQÓx.  x = 
∝ ø¯ C¸£ia \©ß£õmiß wºÁõS® GÚ |®©õÀ ö\õÀ» •i²®. 

AÀ»x ∝ Gß£x C¸£ia \©ß£õmøh {øÓÁøh¯a ö\´QÓx. 

GßÖ ö\õÀ»UTk®. ax2+bx+c GßÓ C¸£i £À¾Ö¨¦ ÷PõøÁ°ß 

§äâ¯[PÒ ©ØÖ® ax2+bx+c = 0 GßÓ C¸£ia \©ß£õmiß 

‰»[PÒ Jß÷Ó BS® Gß£øu PÁÛUPÄ®.

£õh® 2 CÀ }[PÒ PØÖ C¸¨£øÁ Kº C¸£i £À¾Ö¨¦ 

÷PõøÁ AvP£m\©õP Cµsk §äâ¯[PøÍ öPõsi¸US®. 

BøP¯õÀ G¢u Kº C¸£i \©ß£õmi¾® AvP£i¯õP Cµsk 
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‰»[PøÍ öPõsi¸US®. 9Áx ÁS¨¤À }[PÒ PØÖ öPõÒÍ 

Ti¯øÁ C¸£i £À¾Ö¨¦ ÷PõøÁ°À Põµo £kzxÁuØPõP 

AuÝøh¯ |k EÖ¨ø£ ¤›zx ÂkÁx GÆÁõÖ? C¢u AÔÄ 

vÓøÚ £¯ß£kzv |õ® C¸£i \©ß£õkPÎß ‰»[PøÍU 

Psk¤i¨÷£õ®.

|õ® GÆÁõÖ £õºUP •i²® Gß£øu Gkzx öPõÒ÷Áõ®.

GkzxUPõmk 3 :  2x2 −5x+3 = 0 GßÓ C¸£i \©ß£õmiß 

‰»[PøÍ Põµo £kzxu»õÀ Psk ¤iUPÄ®.

wºÄ : −5x GßÓ |k EÖ¨ø£ ¤›zx −2x −3x ÷£õ» •u¼À Gkzx 

öPõÒÍÄ®.

Põµn® : [(−2x)x (−3x)= 6x2 =(2x2)x 3]

BøP¯õÀ	2x2 −5x+3 = 2x2 −2x+3x + 3 = 2x(x−1) −3(x−1) = (2x−3) (x−1)

C¨ö£õÊx 2x Gß£øu  (2x−3) (x−1) = 0 ÷£õ» «sk® GÊu •i²®.

BøP¯õÀ 2x2 −5x+3 = 0 Gß£uØPõP x Cß ©v¨¦

 (2x−3) (x−1) = 0 Gß£uØPõÚ ©v¨¦® J÷µ ©õv›¯õP C¸US®.

AuõÁx 2x−3= 0 AÀ»x x−1= 0 CÆ CµsiÀ JßÖ.

C¨ö£õÊx 2x−3= 0 BÚõÀ x= 3
2  ©ØÖ® x−1= 0 BÚõÀ x=1 GÚ 

öPõkUS®.

BøP¯õÀ x= 3
2  ©ØÖ® x=1 Gß£x \©ß£õmiß wºÁõS®. ©ØöÓõ¸ 

ÁõUQ¯zvÀ, 1 ©ØÖ® 
3
2  Gß£Ú 2x2 −5x+3 =0 GßÓ \©ß£õmiß 

‰»[PÍõS®. öPõkUP¨£mkÒÍ \©ß£õmiß ‰»[PÒ \›¯õP 

EÒÍuõ GÚ \› £õºUPÄ®.

SÔ¨¦ :  2x2 −5x+3 = 0 GßÓ \©ß£õmiß ‰»[PøÍ Põµo 

•øÓ¯õÀ  Cµsk ÷|›¯ (J¸£i) PõµoPÍõP ©õØÔ ©ØÖ® 

JÆöÁõ¸ Põµoø¯²® §äâ¯zvØS \©£kzxÁuß ‰»® |õ® 

Psk ¤izv¸UQß÷Óõ®.

GkzxUPõmk 4 : 6x2 −x−2 = 0 GßÓ C¸£ia \©ß£õmiß 

‰»[PøÍU Psk ¤i.
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wºÄ : |©US Qøhzv¸¨£øÁ 

		   6x2 −x−2 = 6x2 +3x−4x −2

	               = 3x (2x+1)−2 (2x+1)

 	               = (3x−2) (2x+1)

6x2 −x−2 = 0 Cß ‰»[PÒ, (3x−2) (2x+1) = 0 Gß£vÀ EÒÍ x Cß 

©v¨¦PÍõP C¸UQÓx.

 BøP¯õÀ, 3x−2 = 0 AÀ»x 2x+1 = 0

	 AuõÁx     x= 2
3  AÀ»x   x= − 1

2

	 BøP¯õÀ, 6x2 −x−2 = 0 Cß ‰»[PÒ 2
3
 ©ØÖ® 1

2
−  BS®.

	 |õ® ‰»[PøÍ \›¨£õº¨÷£õ®.  
2
3  ©ØÖ® 

1
2  CøÁPøÍU 

öPõsk ÷\õv¨£uõÀ 6x2 −x−2 = 0 øÁz u¸QßÓÚ AÀ»x 

{øÓ÷ÁØÖ QßÓÚ.

GkzxUPõmk 5 : 23 2 6 2x x− + =0 GßÓ C¸£ia \©ß£õmiß 

‰»[PøÍU Psk¤i.

wºÄ :	 	 2 23 2 6 2 3 6 6 2x x x x x− + = − − +

	                                3 ( 3 2) 2( 3 2)

( 3 2) ( 3 2)

x x x

x x

= − − −

= − −	

BøP¯õÀ, ( 3 2) ( 3 2)x x= − − = 0 CÀ x Cß ©v¨¦ GxÁõP 

C¸US÷©õ Ax÷Á \©ß£õmiß ‰»[PÍõS®.

C¨÷£õx         3 2 0

2
3

x

x

∴ − =

∴ =

 BP EÒÍx.

                     

		       

3 2 0

2
3

x

x

∴ − =

∴ =

BøP¯õÀ, C¢u ‰»® C¸•øÓ «sk® «sk® Á¢xÒÍx. 

( 3 2x − ) GßÓ JÆöÁõ¸ PõµoUPõP, Jß÷Ó «sk® «sk® 

EÒÍx.

BøP¯õÀ, 
23 2 6 2x x− + = 0 Cß ‰»[PÒ 

2
3 , 

2
3  BS®.
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GkzxUPõmk 6 : ¤›Ä (£Sv) 4.1 CÀ EÒÍ, CøÓÁnUPU 

Thzvß (Hall) AÍÄPøÍ ÂÁõvzx Psh¤i¨÷£õ®.

wºÄ : £Sv 4.1 CÀ, CÁØøÓ |õ® Psk¤iz÷uõ®. A¢u Thzvß 

AP»® x « GßÓõÀ, 2x2 +x−300 = 0 \©ß£õmøh, x Cß ©v¨¦PÍõÚx 

\› ö\´QÓx. AuÚõÀ, Põµo £kzuÀ •øÓø¯¨ £¯ß£kzv, |õ® 

C¢u \©ß£õmøh 2x2 − 24x+ 25x − 300 = 0 GßÓÁõÖ GÊu»õ®

 	                  2x2 − 24x+ 25x − 300 = 0
                         2x (x−12) +25 (x−12) = 0
  	 AuõÁx,             (2x+25) (x−12) = 0
BøP¯õÀ, öPõkUP¨£mkÒÍ \©ß£õmiß ‰»[PÒ x=12 

AÀ»x x=−12.5 BS®.

Cv¼¸¢x x SøÓ ©v¨£õP (negative) C¸UP •i¯õx, HöÚÛÀ  

Ax Thzvß AP»® x BS®.

Bu»õÀ, Thzvß AP»® 12 « BS®. AuÝøh¯ }Í® 

			   =  2x+1 = 2 x 12+1
		              = 25 « BS®.

£°Ø] 4.2

1.	 ¤ßÁ¸® C¸£ia \©ß£õkPÎß ‰»[PÒ Põµo¨ £kzuÀ 

•øÓ¯õÀ Psk¤i.

	 (i) x2−3x −10=0			   (ii) 2x2−x −6=0	
	 (iii) 2 x2−7x +5 2 = 0		  (iv) 2x2−x+1

8
=0	

	 (v) 100x2−20x +1=0

2.	 öPõkUP¨£mkÒÍ GkzxUPõmk 1 CÀ EÒÍ PnUSPøÍz 

wºUPÄ®.

3.	 Cµsk GsPÎß TmkzöuøP 27 ©ØÖ® ö£¸UPÀ öuõøP 

182 ¯õP EÒÍ GsPøÍU Psk¤i.

4.	 öuõhºa]¯õÚ Cµsk ªøP •ÊUPÎß ÁºUP[PÎß TkuÀ 

365 BS ö©ÛÀ GsPøÍU Psk¤i.
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55C¸¨£ia \©ß£õkPÒ

5.	 J¸ ö\[÷Põn •U÷Põnzvß Szx¯µ® Auß Ai¨£UPzøu 

Âh, 7ö\.« SøÓÄ. AuÝøh¯ Pºn¨£UP® 13 ö\.« GÛÀ 

©ØÓ Cµsk £UP[PøÍU Psk ¤i.

6.	 Siø\z öuõÈÀ ‰»® J¸ |õÎÀ J¸ SÔ¨¤mh GsoUøP 

EÒÍ ©s £õøÚ¨ ö£õ¸mPÒ u¯õ›zuÚº. A¢u SÔ¨¤mh 

J¸ |õÎÀ u¯õ›UP¨£mh ö£õ¸mPÎß JÆöÁõßÔß 

Âø», (¹£õ°À) A¢u |õÎÀ u¯õ›UP¨ £mh ö£õ¸ÒPÎß 

GsoUøP°ß Cµsk©h[øP Âh 3 AvP® (C¸©h[Shß 

3 AvP®) EÒÍx. A¢u SÔ¨¤mh J¸ |õÎÀ u¯õ›UP¨£mh 

ö£õ¸ÒPÎß ö©õzu Âø» `90 GÛÀ, u¯õ›zu ö£õ¸mPÒ 

GsoUøP ©ØÖ® JÆöÁõßÔß Âø» Psk¤i.

4.4 ‰»[PÎß C¯Ø£s¦ (nature of roots)

ax2+bx +c=0 GßÓ \©ß£õmiß ‰»[PÒ.

       x =   
−b± 2 4b ac−

2a  BS®. b2−4ac>0 GßÓõÀ |õ® öÁÆ÷ÁÓõÚ 

Cµsk ö©´ ‰»[PÒ ö£ÖQß÷Óõ®. AÀ»x |©US QøhUQÓx. 

AøÁ,

          2 4
2 2

b b ac
a

− −
+

 ©ØÖ®  
2 4

2 2
b b ac
a a

− −
−

         b2−4ac=0, GßÓõÀ, 0
2

bx
a

−
= ±

AuõÁx        
2
bx
a

= −    AÀ»x    
2
bx
a

= −

BøP¯õÀ ax2+bx +c=0 GßÓ \©ß£õmiß ‰»[PÒ Cµsk®  

2
b
a

−  BP C¸US® BøP¯õÀ, C¢u ÁøP°À, ax2+bx +c=0 GßÓ 

C¸£ia \©ß£õmiß ‰»[PÒ Cµsk \©©õÚ ö©´ GsPÍõS® 

AÀ»x \© ö©´ ‰»[PÒ.

b2−4ac<0 GßÓõÀ, b2−4ac I ö©´ C¸£i¯õP öPõsh ö©´ 

GsPÒ GxÄ÷© CÀø» BøP¯õÀ, öPõkUP¨£mh C¸£i 

\©ß£õmiÀ, C¢u ÁøPUS ö©´ ‰»[PÒ A[S CÀø». 
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56 £õh® & 4

b2−4ac Gß£÷u ax2+bx +c=0  C¸£ia\©ß£õkUS ö©´ ‰»[PÒ 

AÀ»x ö©´¯À»õu ‰»[PÒ (real roots or not) Eøh¯øÁ¯õP 

C¸¨£zøu ÁøÓ¯ÖUQßÓÚ.

öPõkUP¨£mkÒÍ C¢u C¸£ia\©ß £õmiß b2−4ac I ¤›¨¦ 

Gs  (discriminant) GßÖ AøÇUP¨£kQÓx.

BøP¯õÀ, ax2+bx +c=0 GßÓ C¸£ia \©ß£õk BÚx,

	 1)  b2−4ac > 0 ÁõP öPõsi¸¨¤ß Cµsk öÁÆ÷ÁÓõÚ ö©´ 

	      ‰»[PÒ Eøh¯x.

	 2)  b2 − 4ac = 0 Cµsk \© ö©´ ‰»[PÒ EÒÍx.

	 3)  b2 − 4ac < 0 ö©´ ‰»[PÒ CÀø».

|õ® ]» GkzxU PõmkPøÍ GkzxU öPõsk £õº¨÷£õ®.

GkzxUPõmk 7 : 2x2−4x +3=0 GßÓ C¸£ia \©ß£õmiß ¤›¨¦ 

Gs (discriminant) Psk¤i. GÚ÷Á ©ØÖ® AuÝøh¯ ‰»[PÎß 

C¯Ø£s¦ Psk¤i.

wºÄ :  öPõkUP¨£mkÒÍ \©ß£õk ax2+bx +c=0 GßÓ ÁiÁzvÀ 

EÒÍx. C[S a=2, b=−4 ©ØÖ® c=3

BøP¯õÀ ¤›¨¦ Gs b2−4ac = (−4)2−(4x2x3)

		                                = 16 − 24 = −8 < 0

Cx AuõÁx −8 < 0 EÒÍx. BøP¯õÀ, öPõkUP¨£mkÒÍ 

\©ß£õk ö©´ ‰»[PÒ Eøh¯uõP CÀø».

GkzxUPõmk 8 : Âmh® 13 « EÒÍ J¸ Ámh©õÚ §[PõÂß 

GÀø»°ß ÷©À J¸ ¦ÒÎ°À J¸ P®£® |h¨£mk C¸UQÓx. 

Ámhzvß  Âmhzvß Cµsk •øÚPÎ¾® §[PõÂß GÀø»°ß  

«x A ©ØÖ® B GßÓ Ch[PÎÀ ~øÇÁõ°À (gate) 
ö£õ¸¢u¨£mkÒÍx. Cµsk ~øÇ Áõ°¼¸¢x P®£zvØS 

Cøh÷¯²ÒÍ öuõø»ÄPÐUS EÒÍ ÷ÁÖ£õk 7 «mhº. AÆÁõÖ 

ö\´Áx \õzv¯©õS©õ? B® GßÓõÀ Cµsk ~øÇÁõ´PÎÀ 

C¸¢x P®£® GÆÁÍÄ öuõø»ÂÀ |h¨£mk C¸UP ÷Ásk®?

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



57C¸¨£ia \©ß£õkPÒ

wºÄ : •u¼À £h® Áøµ¯Ä® (£h® 4.2)I 

£h® 4.2

£õº P®£® |h¨£k® Ch® (÷uøÁ¯õÚ 

¦ÒÎ) P GÚ GkzxUöPõÒ. B ~øÇÁõ°À 

C¸¢x P®£zvß yµ® x « GÚ Gkzx 

öPõÒP AuõÁx BP = x « C¨÷£õx 

Cµsk ~øÇÁõ°¼¸¢x P®£zvß 

öuõø»ÄUS EÒÍ ÷ÁÖ£õk = AP − BP 

AÀ»x (BP−AP) = 7 «, BøP¯õÀ AP = (x + 
7) «.

C¨÷£õx, AB =13 « ©ØÖ® ABÂmh® ∠APB=900 (Hß ?)

BøP¯õÀ, AP2 + PB2 = AB2 (¤zuõ÷Põµ_ ÷uØÓ £i)

AuõÁx,    (x+7)2+x2=132

			   x2+14x+49+x2−169

AuõÁx,    2x2+14x−120=0

BøP¯õÀ, x2+7x−60=0 GßÓ \©ß£õmøh x Cß ©v¨¦ 

{øÓÁøh¯a ö\´²® ÷£õx B ~øÇÁõ°¼¸¢x P®£zvß yµ® 

xBP C¸US®. Cx AÆÁõÖ (A¨£i) EÒÍuõ AÀ»x CÀø»¯õ 

GÚ £õºUP AuÝøh¯ ¤›¨¦ö¯s GkzxUöPõsk PÁÛUPÄ®, 

¤›¨¦ö¯s = b2−4ac = 72 − 4 x 1 x (−60) = 289 > 0.

BøP¯õÀ öPõkUP¨£mkÒÍ C¸£ia\©ß £õmiß ‰»[PÒ 

Cµsk® ö©´ ‰»[PøÍ ö£ØÖÒÍx ©ØÖ® Ax §[PõÂß 

GÀø»°ß «x P®£® |kÁuØS ÷uøÁ¯õÚ \õzv¯ TÓõS®. 

C¢u \©ß£õmøh x2  + 7x− 60 = 0 I `zvµ •øÓ¯õÀ wºUS® ÷£õx 

|©US Qøh¨£øÁ.

               7 289 7 17
2 2

x − ± − ±
= =

AuõÁx        x = 5 AÀ»x −12
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P®£zvØS® ~øÇÁõ°À BUS® Cøh÷¯²ÒÍ yµ® x BP 

C¸UQÓx. Ax ªøP©v¨£õP Psi¨£õP C¸UP ÷Ásk®. 

BøP¯õÀ, x=−12 ÂmkÂk, BøP¯õÀ x=5

Bu»õÀ B ~øÇÁõ°¼¸¢x 5 « yµzvÀ §[PõÂß GÀø» «x 

P®£® |h¨£mk C¸UQÓx. ©ØÖ® A C¸¢x (~øÇÁõ°À) 12 

«mh›À EÒÍx.

GkzxUPõmk 9 : 3x2−2x + 
1
3  = 0 GßÓ \©ß£õmiß ¤›¨¦ Gs 

Psk¤i. ©ØÖ® AuÝøh¯ ‰»[PÎß C¯Ø£s¦ Psk¤i. 

AøÁ ö©´ GsPÍõP C¸UQÓuõ? Gß£øu Psk¤i.

wºÄ :  C[S a = 3, b=−2, ©ØÖ® c=
1
3

BøP¯õÀ ¤›¨¦ Gs b2−4ac=(−2)2−4x3x 
1
3

		                                                = 4 − 4 = 0
GÚ÷Á öPõkUP¨£mkÒÍ C¸£i \©ß£õmiß ‰»[PÒ 

Cµsk® \© ö©´ GsPÍõS®.

‰»[PÒ •øÓ÷¯  2
b
a
−

, 2
b
a
−

 AuõÁx 

Bu»õÀ                    2
6

, 2
6

 Bu»õÀ 1
3

, 1
3

£°Ø] 4.3

1.	 ¤ßÁ¸® C¸£i \©ß£õmiß ‰»[PÎß C¯Ø£s¦ 

Psk¤i. ö©´ ‰»[PÍõP C¸¢uõÀ AøÁPøÍ²® 

Psk¤i.

	 (i) 2x2−3x +5=0                        (ii) 3x2−4 3 x+4=0

	 (iii) 2x2−6x +3=0   
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59C¸¨£ia \©ß£õkPÒ

2.	 ¤ßÁ¸® C¸ £i\©ß£õmiß JÆöÁõßÔ¾® Cµsk® 

\©‰»[PÍõP Eøh¯ÚÁõP C¸US©õ¸ k°ß ©v¨¦ 

Psk¤i. 

	 (i) 2x2+kx +3=0                        (ii) kx(x−2) +6=0

3.	 J¸ ö\ÆÁP ÁiÁ©õÚ ©õ¢÷uõ¨¤ß AußÝøh¯ }Í® 

AuÝøh¯ AP»zøu¨÷£õ» Cµsk ©h[S EÒÍx 

Aøu ÁiÁø©UP E[PÍõÀ •i²©õ? ©ØÖ® AuÝøh¯ 

£µ¨£ÍÄ 800 «
2
? A¨£i¯õÚõÀ AuÝøh¯ }Í® ©ØÖ® 

AP»zøuU Psk¤i?

4.	 ¤ßÁ¸® ̀ Ì{ø»PÒ \õzv¯ TÓõP EÒÍuõ. A¨£i¯õÚõÀ 

AÁºPÐøh¯ Á¯xPøÍ PshÔP. Cµsk |s£ºPÎß 

Á¯xPÎß TmkzöuõøP 20 BskPÒ. 4 BskPÐUS 

•ß¦ AÁºPÐøh¯ Á¯xPÎß ö£¸UPÀ öuõøP 48 

BS®.

5	 _ØÓÍÄ 80 «
2
  £µ¨£ÍÄ 400 «

2
 EÒÍ ö\ÆÁP ÁiÁ©õÚ 

§[Põ JßÔøÚ. ÁiÁø©¨£x \õzv¯©õ? A¨£i¯õÚõÀ 

AuÝøh¯ }Í® ©ØÖ® AP»® Psk¤i?

4.5 £õhzöuõS¨¦ :

C¢u£õhzvß ¤ßÁ¸® P¸zxUPøÍ £izv¸¨¥ºPÒ.

1.	 ax2+bx+c=0 GßÓ ÁiÁzvß x Gß£x J¸ ©õÔ¯õP EÒÍ 

AÀ»x J¸ ©õÔ°À C¸US® C¸£i \©ß£õk BS®. 

C[S a, b, c ö©´ö¯sPÒ ©ØÖ® a≠0.
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2.	 aα2+bα+c=0. GÛÀ α Gß£x ax2+bx+c=0 GßÓ C¸£ia 

\©ß£õmiß ö©´ ‰»©õP C¸US®. ax2+bx+c GßÓ C¸£i 

£À¾Ö¨¦ ÷PõøÁ°ß §äâ¯® ©ØÖ® ax2+bx+c GßÓ Kº 

C¸£ia \©ß£õmiß ‰»[PÒ BQ¯Ú \©®. 

3.	 ax2+bx+c C[S  a ≠ 0 øÁ Põµo¨ £kzu¨£mhõÀ, Cµsk 

J¸£i PõµoPÒ ö£¸UPÀ •øÓUS ©õØÓ¨£kQÓx. 

JÆöÁõ¸ Põµoø¯²® §äâ¯zvØS \©©õUS®÷£õx 

ax2+bx+c=0 GßÓ C¸£ia \©ß£õmiß ‰»[PÒ Psk 

¤iUP •iQÓx.

4.	 ax2+bx+c=0 GßÓ C¸£ia \©ß£õmiß ‰»[PÒ, C¸£i 

`zvµzuõÀ  öPõkUP¨ £mkQÓx.

	
2 4

2
b b acx

a
− ± −

= ,  C[S b2−4ac>0 CÁØøÓ²® AÎUQÓx.

5.	 ax2+bx+c=0 GßÓ C¸£ia \©ß£õmiß 

	 1. b2−4ac > 0 GÛÀ Cµsk öÁÆ÷ÁÖ ö©´ ‰»[PÒ.

	 2. b2−4ac=0 GÛÀ Cµsk \© ö©´ ‰»[PÒ.

	 3. b2−4ac<0 GÛÀ ö©´ ‰»[PÒ C¸¨£vÀø».    
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61Tmkz öuõhº Á›ø\PÒ 

5.1 AÔ•P®

-C¯ØøP°À }[PÒ SÔ¨£õP £» ÁÈ•øÓPøÍU 

PÁÛzv¸¨¥ºPÒ. AøÁPÒ J¸ `›¯Põ¢v §Âß CuÌPÒ, J¸ 

÷ußTmiß ÷uÚøh, ©UPõa÷\õÍzvß ÷©À EÒÍ ÂøuPÒ, 

AßÚõ] £Çzv~øh¯ T®¦ ÁiÁ ÁøÍÄ¨£Sv ÷£õßÓøÁ.

AßÓõh |®•øh¯ |øh•øÓ ÁõÌUøP°À {PÇUTi¯ ]» 

{PÌÄPøÍ |õ® C¨ö£õÊx £õºQ÷Óõ® AøÁPÎÀ ]» Euõµn[PÒ:

i)	 ŸÚõ J¸ ÷Áø»US ÷£õmh ©ÝÂÚõÀ 

£h® 5.1 

÷uºÁõÚõº. AÁÒ A¢u ÷Áø»UPõP ©õua 

\®£Í® ` 8000 xhß Á¸hõ¢vµ Fv¯ 

E¯ºÄ ` 500. AÁÐøh¯ \®£Í® •uÀ, 

Cµshõ®, ‰ßÓõ® BskPÎÀ •øÓ÷¯ 

8000, 8500, 9000.

ii)	 Jº Ho°ß Cµsk \mh[PÐUS 

Qøh÷¯²ÒÍ £iPÎß }Í® J÷µ 

©õv›¯õP, JÆöÁõ¸ £i°¾® 2 

ö\.«. SøÓ¢x öPõs÷h RÌ£i°À 

C¸¢x ÷©À AÀ»x Ea] £iPÒÁøµ  

ö\ÀQßÓÚ (£h® 1.1 £õº) RÌ £i°ß  

}Í® 45 ö\.«. }Í® ö\.«. CÀ EÒÍx.

		 CÆÁõÖ 1 Áx 2 Áx 3 Áx .... 8 Áx 

£iPÒ Áøµ RÌ£i°¼¸¢x Ea] £iÁøµ ¤ßÁ¸©õÖ 

EÒÍx.

		 45, 43, 41, 39, 37, 35, 33, 31

Tmkz öuõhº 

Á›ø\PÒ 
(ARITHMATIC  PROGRESSION)

5

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



62 £õh® & 5

iii)	J¸ ÷\ª¨¦z vmhzvÀ JÆöÁõ¸ 3 Á¸hzvØS ¤ÓS

		 5
4

 ©h[S öuõøP QøhUQÓx A÷u ÷\ª¨¦zvmhzvÀ

		 •vºa]¯øh¢u (A) CÖv°À ÷\ª¨¦ öPõøP ̀  8000 GÛÀ 3, 

6, 9 ©ØÖ®  12 Á¸h[PÐUS •øÓ÷¯ SÔUP¨£mkÒÍÚ. 

(` £õ°À 10000<, 12500, 15625, 19531.25)

iv)	 \xµ[PÎß £µ¨£ÍÄPÒ A»SPÎß GsoUøP°À  

\xµ[PÎß £UP® 1, 2, 3 A»Shß SÔ¨¤mkÒÍÚ. 

(£h® 1.2 £õº)

		 12, 22, 32, ......

£h® 5.2

v)	 \Q»õ AÁÒ ©PÐøh¯ Esi¯¼À •uÀ Bsk 

¤Ó¢u|õÎß ÷£õx `100 ²® ©ØÖ® JÆöÁõ¸ 

Bsk ¤Ó¢u|õÎ¾® ` 50 AvP›zx öPõs÷h, 

1 Áx, 2 Áx, 3 Áx, 4 Áx ........ C¨£i ¤Ó¢u|õÎß 

÷£õx £nzøu Esi¯°À ÷£õkQßÓÚº. 

(` CÀ)

		 100, 150, 200, 250 ........... •øÓ÷¯

vi)	•uÀ ©õu® J¸ ÷\õi CÍ® •¯À SmiPÒ ¤Ó¢uÚ 

Cµshõ® ©ØÖ® JÆöÁõ¸ ¤µv ©õu® J¸ ¦v¯ ÷\õi 

¤Ó¢uÚ. JÆöÁõ¸ ¦v¯ ÷\õi •¯ÀPÐ®, J¸ ¦v¯ ÷\õi 

•¯ÀPøÍ Cµshõ® ©õu®, ©ØÖ® JÆöÁõ¸ ¤µv ©õu•® 

(£h® £õº 1.3) E¸ÁõQÚ. G¢uöÁõ¸ •¯¾® CÓUPÂÀø» 

GÚUöPõÒÍ ÷Ásk®, GÛÀ Bµ®£ •uÀ JÆöÁõ¸  

÷\õi •¯ÀPÎß •uÀ, Cµshõ®, ‰ßÓõ®, ..... BÓõ® 

©õu[PÎß GsoUøUP SÔUP¨£mkÒÍÚ 1, 1, 2, 3 , 5, 8 
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63Tmkz öuõhº Á›ø\PÒ 

£h® 5.3

5.2 Tmkzöuõhº Á›ø\ (Arithmetic Progressions)

	 ¤ßÁ¸® £mi¼h¨£mh GsPøÍ PÁÛUP.

	 i)	 1, 2, 3, 4, .....
ii)	 100, 70, 40, 10, ....
iii)	 −3, -2, −1, 0 .....
iv)	 3, 3, 3, 3, ........
v)	 -1, -1.5, -2.0, -2.5, ......

Á›ø\°À (£mi¯À) EÒÍ JÆöÁõ¸ Gsøn²® ""EÖ¨¦'' 

GßQ÷Óõ®.

JÆöÁõ¸ £mi°¾® AÀ»x Á›ø\°¾® J¸ 

öPõkUP¨£mkÒÍ Jº EÖ¨¦hÝ® Akzu EÖ¨¦ E[PÍõÀ 

GÊu •i²©õ? A¨£i°¸¢uõÀ E[PÍõÀ  GÆÁÍÄ GÊu•i²®. 

J¸ ÷ÁøÍ Âv AÀ»x ÁÈ•øÓ÷¯ öPõsk GÊu¨£k©õÚõÀ 

PÁÛzu ÁÈ•øÓPøÍ |õ® Gkzx öPõÒ÷Áõ®. AøÁ ¤ßÁ¸©õÖ 

GÊu»õ®.

i)	 CÀ JÆöÁõ¸ EÖ¨¦® Auß •ß EÖ¨ø£ Âh 1 

AvP›zxöPõs÷h ö\ÀQÓx.

ii)	 CÀ JÆöÁõ¸ EÖ¨¦® AuÝøh¯ •ß EÖ¨ø£ Âh 30 

SøÓ¢x öPõs÷h ö\ÀQÓx.

iii)	 CÀ JÆöÁõ¸ EÖ¨¦® AuÝøh¯ •ß EÖ¨¦hß 1 I 

TmiU QøhUP ö£ØÓøÁ.
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iv)	 CÀ EÒÍ Á›ø\°À öPõkzxÒÍ £i GÀ»õ GsPÐ® 3 

BP EÒÍx AuõÁx A¢u Á›ø\°À JÆöÁõ¸ Gsq® 

QøhUP ÷Ásk©õÚõÀ AuØS •ßÚõÀ EÒÍ Gsqhß 

0 øÁU Tmh ÷Ásk® AÀ»x PÈUP ÷Ásk®.

v)	 CÀ JÆöÁõ¸ EÖ¨¦® AuÝøh¯ •ß EÖ¨¦hß −0.5 

I Tmh (AÀ»x 0.5 PÈUP) |©US EÖ¨¦PÒ QøhUS®.

÷©ØTÓ¨£mh GÀ»õ £mi¯ÀPÎ¾® |õ® £õºUS® ö£õÊx 

öÁØÔPµ©õP Akzukzu Gs QøhUP÷Ásk©õÚõÀ •ßÚõÀ 

Á¸QßÓ Gsqhß SÔ¨¤mh {ø»¯õÚöuõ¸ Gsøn Tmh 

÷Ásk®. C¨£i £mi¯¼h¨£mh GsPøÍ E¸ÁõUSÁøu 

Tmkzöuõhº Á›ø\ (Arithmetic Progression)  GßÖ AøÇUQ÷Óõ®. 

AuÚõÀ J¸ Tmkzöuõhº Á›ø\ Gß£x GsPÎß J¸ £mi¯À 

AÀ»x Á›ø\ BS®. JÆöÁõ¸ EÖ¨¦ Gsq® QøhUP 

÷Áskö©ßÓõÀ •ßÚõÀ Á¸QßÓ EÖ¨¦hß SÔ¨¤mh 

{ø»¯õÚöuõ¸ Gsøn (fixed number) Tmh÷Ásk®. •uÀ 

EÖ¨¦zuÂµ.

C¢u {ø»¯õÚ AÀ»x Em£kzu¨£mh Gsøn J¸ 

Tmkzöuõhº Á›ø\°ß ö£õxÁõÚ  ÷ÁÖ£õk GßÖ  AøÇUQ÷Óõ®, 

ªøP, SøÓ AÀ»x _È (¦â¯®) ÷£õßÓøÁ A¢u ö£õxÁõÚ 

÷ÁÖ£õhõP C¸UPTk® GßÖ {øÚÂÀ øÁzxUöPõÒ.

öuõhº Á›ø\ GsPÎÀ •uÀ Gsøn J¸ Tmkzöuõhº 

Á›ø\°ß  a1 BP SÔUP»õ® Cµshõ® Gnøn a2 BÀ SÔUP»õ® 

...... n Áx EÖ¨ø£ an BÀ SÔUP»õ®. ö£õx Âzv¯õ\zøu d BÀ 

SÔUP»õ®. GÚ÷Á CuÚõÀ Á¸QßÓ Tmkzöuõhº Á›ø\.

a1, a2, a3 ......  an  AS®. 

BP¯õÀ a2 - a1 = a3 - a2 = .................. = an - an-1 = d. Tmkzöuõhº 

Á›ø\°À ÷©¾® £» GkzxU PõmkPÍõÚøÁ. 

a)	 Põø» ÷|µzvÀ J¸ £ÒÎ°À CøÓÁnUPzvØPõP 

Á›ø\¯õP {ØQßÓ ]» ©õnÁºPÎß E¯µ¨£i (ö\.«.) 

•øÓ÷¯ 147, 148, 149 ....... 157

b)	 J¸ |PµzvÀ, áÚÁ› ©õuzvÀ J¸ ÁõµzvØPõÚ £vÄ 

ö\´¯¨£mh SøÓ¢u¨£m\ öÁ¨£{ø» (ö\À]¯ì iv›)

		 öPõkUP¨£mkÒÍÚ CøÁ HÖÁ›ø\°À Á›ø\¨£kzu¨ 

£mkÒÍÚ.

		 −3.1, −3.0, −2.9, −2.8, −2.7, −2.6, −2.5.
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c)	 ö©õzu Phß ` 1000 ö£ØÓ¤ÓS JÆöÁõ¸ ¤µv ©õu•® 

Pmi¯ uÁønUS ¤ÓS {¾øÁ¨£nzøu 5% \uÃuzQØS 

Pmk÷Áõ÷©¯õÚõÀ 950, 900, 850, 800, .......... 50. (` CÀ)

d)	 J¸ £ÒÎ°À JßÖ •uÀ<, £ßÛµsk ÁS¨¦ Áøµ 

EÒÍx JÆöÁõ¸ ÁS¨¤À •uÀ ©õnÁºPÐUS (` CÀ) 

£›_zöuõøP ÁÇ[SÁx •øÓ÷ø¯  200, 250, 300, 350, ........... 
750. 

e)	 JÆöÁõ¸ ©õuzvß •iÂ¾®  ©õuzvØS  ` 50 ¯õP 10 

©õu[PÎÀ BÚ ö©õzu ÷\ª¨¦ ` 50, 100, 150, 200, 250, 300, 350, 
400, 450, 500.

÷©ØöPõsh Tmk¢öuõhº Á›ø\ £mi¯¼À EÒÍÁØøÓ 

JÆöÁõßøÓ²® Hß ÂÍUPÂÀø» GÛÀ }[PÒ £°Ø] 

ö£ÖÁuØPõP Âmk°¸UQ÷Óõ®.

a,  a + d, a + 2d, a + 3d, .............

Gß£øu PÁÛUPUTk®. AuõÁx C¢u Tmkzöuõhº 

Á›ø\°À ‘a’ Gß£x •uÀ EÖ¨¦. ‘d’ Gß£x ö£õx÷ÁÖ£õk. 

CÆÁõÖ C¸¨£øu Tmkzöuõhº Á›ø\°ß ö£õx ÁiÁ® GßÖ 

AøÇUQ÷Óõ®.

÷©ØöPõsh Euõµn[PÎÀ (a) •uÀ (e) Áøµ •iÄÖ 

GsPøÍU öPõsh Tmkzöuõhº Á›ø\¯õS®. A¨£i¨£mh J¸ 

Tmkzöuõhº Á›ø\ø¯ •iÄÖ Tmkzöuõhº Á›ø\ GßQ÷Óõ®. 

AuõÁx C¢u Tmkz öuõhº Á›ø\°À EÒÍ GsPøÍU PÁÚzvÀ 

öPõÒÐ® ÷£õx CÖv°À Á¸QßÓ Gs,  Pøh] EÖ¨¦ BS®. 

C¢u¨ £Sv (i) •uÀ (ii) GkzxUPõmkPÎÀ •iÄÖ CÀ»õu 

Tmkzöuõhº Á›ø\ ©ØÖ® CøÁPøÍ •iÄÓõ Tmkzöuõhº 

Á›ø\ GßÖ AøÇUQ÷Óõ®. C¨£i¨£mh Tmkzöuõhº Á›ø\°À 

Pøh] EÖ¨¦ C¸¨£vÀø».

C¨ö£õÊx |õ® |ßÓõP J¸ Tmkz öuõhº Á›ø\ø¯¨£ØÔ 

öu›¢xöPõs÷hõ®. E[PÐUS SøÓ¢u£m\ uPÁ»õP 

÷uøÁ¨£kÁx GßÚ? CvÀ •uÀ EÖ¨¦ öu›¢xUöPõshx 

÷£õx©õÚuõ? AÀ»x AvÀ ö£õx Âzv¯õ\zøu ©mk® 

öu›¢xöPõshx ÷£õx©õ? •uÀ EÖ¨¦ ‘a’ ©ØÖ® ö£õx 

Âzv¯õ\® ‘d’ CøÁ Cµsk® J¸ öuõhº Á›ø\ø¯ Aø©UP 

÷£õx©õÚuõP C¸UPUTk®.
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AuõÁx ‘a’ •uÀ EÖ¨¦ 6 BPÄ® ©ØÖ® AÁØÔÀ ‘d’ 
ö£õxÂzv¯õ\® 3 BPÄ® C¸¢uõÀ A¢u Tmkz öuõhº 

Á›ø\¯õÚx.  6, 9, 12, 15 ... 

©ØÖ® ‘a’ °ß ©v¨¦ 6 ©ØÖ® ‘d’ °ß ©v¨¦ = −3 GÛÀ A¢u 

Tmkzöuõhº Á›ø\¯õÚx. 6, 3, 0, −3 ...........

Cøu¨ ÷£õÀ, G¨ö£Êx®

a = −7, d = −2, C¢u Tmkzöuõhº Á›ø\¯õÚx −7, −9, −11, −13 .....

a =1.0, d = 0.1, C¢u Tmkzöuõhº Á›ø\¯õÚx 1.0, 1.1, 1.2, 1.3.....

a = 0, d = 1 1
2

,  C¢u Tmkzöuõhº Á›ø\¯õÚx 0, 1 1
2

, 3, 4 1
2

, 6 ........

a = 2, d = 0,  C¢u Tmkzöuõhº Á›ø\¯õÚx 2, 2, 2, 2 .......

BøP¯õÀ }[PÒ ‘a’ ©ØÖ® ‘d’ GßÚ GßÖ öu›¢x öPõsk 

Tmkz öuõhº Á›ø\ø¯ E[PÍõÀ £mi¯¼h •i²®. 

©ØÓ ÁÈPÎÀ Cøu¨£ØÔ¯ ©õØÖ ÁÈ H÷uÝ® Eshõ? 

£mi¯¼h¨£mh GsPøÍU öPõkUS® ö£õÊx E[PÍõÀ Ax 

J¸ Tmkzöuõhº Á›ø\ GßÖ ö\õÀ» •i²®. ÷©Ø£i a ©ØÖ®  

d ø¯ U Psk¤iUP»õ®.

Cv¼¸¢x •uÀ EÖ¨¦ ‘a’, GßÖ GÎuõP GÊu»õ®. 

JÆöÁõ¸ öuõhº EÖ¨¤Ýøh¯ Akzukzu öuõhº GsPÒ 

QøhUP ÷Ásk©õÚõÀ öuõh›À Á¸QßÓ •uÀ Gsqhß 

‘d’ø¯U TmiÚõÀ Tmkzöuõhº Á›ø\°ß EÖ¨¦PÒ QøhUS®. 

BøP¯õÀ HuõÁx Jº EÖ¨¤¼¸¢¢x AuÝøh¯ •ß EÖ¨£õÀ 

PÈUP¨£mhõÀ d QøhUQÓx. CÆÁõÖ d \©©õP C¸US® C¢u 

EÖ¨¦PÒ EhÚi¯õP Tmkzöuõhº Á›ø\¯õP ©õÔ°¸US®.

GkzxUPõmhõP ]» GsPøÍ £mi¯¼À øÁUP¨£mkÒÍx.

6, 9, 12, 15, .......
|õ® ö£ÖÁx	  	 a2 − a1 = 9 − 6 = 3

a3 − a2 = 12 − 9 = 3

		      a4 − a3 = 15 −12 = 3
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C[÷P HuõÁx Cµsk Akzukzu EÖ¨¦ GsPÎß 

Âzv¯õ\® 3  JÆöÁõ¸ EÖ¨¦US® Cøh÷¯²ÒÍx. BøP¯õÀ 

öPõkUP¨£mh £mi¯¼À EÒÍ AP °ß ‘a’ •uÀ EÖ¨¦ 6 ©ØÖ® 

Auß  ‘d’ ö£õx Âzv¯õ\® −3 Á›ø\°¾ÒÍ GsPÒ :

			   	 6, 3, 0, -3, ............,

				    a2 - a1 =  3 - 6 = -3

				    a3 - a2 = 0 - 3 = -3

				    a4 - a3 = -3 -0 = -3

A÷u¨÷£õÀ CuÝhß J¸ Tmkz öuõhº Á›ø\°À CÁØÔß 

"6' •uÀ EÖ¨¦ ©ØÖ® ö£õx Âzv¯õ\® & 3

ö£õxÂÀ, Cx J¸ Tmkzöuõhº Á›ø\ a1, a2, a3 ......... an |õ® 

ö£Ö£øÁ

			              d = ak+1 - ak

C[÷P ak+1  ©ØÖ® ak  CøÁPÎÀ (k+1) Áx ©ØÖ® k Áx 

EÖ¨¦PÒ •øÓ÷¯ BS®.

öPõkzxÒÍ AP Tmkz öuõhº Á›ø\°À   d  
öPõkUP¨£mi¸¢uõÀ, CøÁPøÍU Psk¤iUP ÷uøÁ°Àø». 

a2-a1, a3-a2, a4-a3 ....

CøÁPÎÀ HuõÁx JßøÓ ©mk® Psk¤izuõÀ ÷£õx®. 

£mi¯¼h¨£mh Gs PøÍU SÔUPÄ® 1, 1, 2, 3, 5, ...... CøÁPøÍU 

Tº¢x PÁÛUS® ö£õÊx Cµsk Akzukzu öuõhº Á›ø\ 

GsPÐUQøh÷¯ EÒÍ Âzv¯õ\® J÷µ Âu©õP CÀø». 

BøP¯õÀ Cx J¸ Tmkz öuõhº Á›ø\¯À».

C¢u Tmkzöuõhº Á›ø\°À d ø¯U Psk ¤i?  

6, 3, 0, &3, |õ® 3 ¼¸¢x 6 IU PÈUP¨£mhõÀ |õ® ö£ÖÁx 6 

¼¸¢x 3 I PÈ¨£øu ÷£õßÖ AÀ», AuõÁx |õ® (k+1) Áx 

EÖ¨¤¼¸¢x k Áx EÖ¨ø¯ PÈUP÷Ásk®. C¢u {PÌÂÀ 

(k+1) Áx EÖ¨¦ Gß£x ]Ô¯uõP C¸UQÓx.

GkzxUPõmk ‰»® öuÎÁõP C¢u P¸zøu ¦›¢xU  

öPõÒÍõ»õ®.
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GkzxUPõmk 1 : C¢u Tmkz öuõhº Á›ø\°À 3
2
, 1

2
, - 1

2
, - 3

2
 

... •uÀ EÖ¨¦ a ©ØÖ® ö£õx Âzv¯õ\ EÖ¨¦ d BQ¯ÁØøÓ 

Psk¨¤iUPÄ®.

wºÄ : C[S a =  3
2
 d = 1

2
, - 3

2
 = -1

|õ® {øÚÂÀ øÁzxU öPõÒÍ ÷Ási¯øÁ Cµsk 

Akzukzu EÖ¨¦PÎß d ø¯U Psk¤izx, Aøu £¯ß£kzv 

A¢u öuõhøµ Psk¤iUP •i²®. J¸•øÓ |®©õÀ 

Psk¤iUP¨£mh A¢u öuõhøµ, Tmkzöuõhº Á›ø\°À 

EÒÍx GÚ AÔ¢xöPõÒÍ»õ®.

GkzxUPõmk 2 : £mi¯¼h¨£mh GsPÎÀ GøÁ Tmkzöuõhº 

Á›ø\¯õS®. AøÁPÎÀ K¸ Tmkzu öuõhº Á›ø\ GÜÀ Ak¢x 

Á¸QßÓ öuõh›ß Cµsk EÖ¨¦PøÍ GÊxP ?

	 i) 	 4, 10, 16, 22, ..............

	 ii)	 1, -1, -3, -5, ..............

	 iii) 	 -2, 2, -2, 2, -2 ..............

	 vi)	 1, 1, 1, 2, 2, 2, 3, 3, 3 ...............

wºÄ : i) |©US Qøh¨£øÁ   a2
-a1 = 10 - 4 = 6

					     a3
-a2 = 16 - 10 = 6

					     a4
-a3 = 22 -16 = 6

AuõÁx JÆöÁõ¸ •øÓ²® ak+1 
-

 ak Gß£x \©©õP QøhUS®. 

BøP¯õÀ öPõkUP¨£mh £mi¯À GsPÎÀ ö£õx Âzv¯õ\® 

6 \©©õP C¸¨£uõÀ Cx J¸ Tmkz öuõhº Á›ø\¯õP 

E¸ÁõQ°¸UQÓx. Akzu Cµsk öuõhº EÖ¨¦PÒ •øÓø¯  

22 + 6 = 28 ©ØÖ® 28 + 6 = 34

	 ii) 	 a2-a1 = -1 - 1 = -2

	 a3-a2 = -3 - (-1) = -3 + 1 = -2
	 a4-a3 = -5 - (-3) = -5 + 3 = -2

AuõÁx ak+1 - ak Gß£x \©©õP QøhUS®. BøP¯õÀ 

öPõkUP¨£mh £mi¯À GsPÎÀ ö£õx. Âzv¯õ\® -2 \©©õP 

C¸¨£uõÀ Cx J¸ Tmkz öuõhº Á›ø\¯õP E¸ÁõQ°¸UQÓx.
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Akzu Cµsk öuõhº EÖ¨¦PÒ •øÓ÷¯ :

	 -5 + (-2) = -7 ©ØÖ® -7 + (-2) = -9

iii)	 a2-a1	 = 2 - (-2) = 2 + 2 = 4

	 a3-a2	 = - 2 - 2 = -4

	 ∴  BQ¯  a2-a1 ≠  a3-a2  öPõkUP¨£mh Gs £mi¯À J¸ 

Tmkzöuõhº Á›øP¯õP Aø©¯ÂÀø».

 iv)	a2-a1	 = 1 - 1 = 0.

	 a3-a2	 = 1 - 1 = 0.

	 a4-a3	 = 2 - 1 = 1

C[÷P  a2-a1= a3-a2 ≠ a4-a3 Gß£uõÀ öPõkUP¨£mh Gs 

£mi¯À J¸ Tmkz öuõhº Á›ø\¯õP Aø©¯ÂÀø».

£°Ø] 5.1

1.	 öPõkUP¨£mkÒÍ GsPÒ G¢u `Ì{ø»°À Tmkz öuõhº 

Á›ø\¯õP E¸ÁõUP»õ® Hß?

i)	 J¸ ©QÊ¢vß (car) •uÀ Q÷»õ«mhºPõÚ ÁõhøP Pmhn® 

` 15 ©ØÖ® Aøu öuõhº¢x JÆöÁõ¸ Q÷»õ«mh¸US® ̀  8.

ii)	 Áõ²UPÒ {µ¨£mh J¸ •Ê ]¼sh›À J¸ PõØøÓ EÔg_® 

SÇõ°ß (pumb) ÁÈ¯õP A¢u ]¼sh›¼¸¢x 1
4
 £õPzøu 

EÔg_ GkUP¨£mhõÀ «u® ]¼sh›À EÒÍ Áõ².

iii)	 BsiØS 8% TmkÁmi ÃuzvÀ ` 10,000  øu J¸ 

PnUQÀ øÁUS® ö£õÊx JÆöÁõ¸ Bsk •iÂ¾® 

A¢u PnUQÀ EÒÍ öuõøP.

iv)	 J¸ QnÖ ÷uõsh •uÀ öuõhUP J¸ ªmh¸US ̀  150 GÛÀ 

JÆöÁõ¸ «mh¸® ÷uõsi¯ ¤ÓS  ` 50 AvP›US©õÚõÀ 

JÆöÁõ¸ «mh¸® ÷uøÁ¯õÚ AÍÄ ÷uõsi¯ ¤ÓS 

A¢u QnØøÓ ÷uõßÓ BS® ö©õzu ö\»Ä.

2.	 R÷Ç öPõkUP¨£mh •uÀ EÖ¨¦ a ©ØÖ® ö£õx Âzv¯õ\® 

d BP C¸US® ö£õÊx Tmkzöuõhº Á›ø\°ß •uÀ |õßS 

EÖ¨¦PøÍ GÊxP :
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	 i) a = 10, d = 10				   ii) a = -2, d = 0
	 iii) a = 4, d = -3			   iv) a = -1, d = 1

2
 

	 v) a = -1.25, d = 0.25

3.	 öPõkUP¨£mkÒÍ Tmkz öuõhº Á›ø\°À, •uÀ EÖ¨¦ 

©ØÖ® ö£õx Âzv¯õ\® BQ¯ÁØøÓ Psk¤i.

	 i) 3, 1, -1, -3.....			   ii) -5, -1, 3, 7, .........
	 ii) 1

3
, 5
3
, 9
3
, 13
3

..... 			   iv) 0.6, 1.7, 2.8, 3.9 .........

4.	 öPõkUP¨£mkÒÍøÁPÎÀ GøÁ  Tmkz öuõhº Á›ø\? 

CøÁPÎÀ Tmkzöuõhº Á›ø\ GÛÀ ö£õx Âzv¯õ\® d ø¯U 

Psk¤izx ©ØÖ® öuõhº¢x ‰ßÖ EÖ¨¦PøÍ GÊxP.

	 i) 2, 4, 8, 16 .........			   ii) 2, 5
2

, 3, 7
2

 ......... 

	 iii) -1, 2, -3.2, -5.2, -7.2 .....	 iv) -10, -6, -2, 2 ......

	 v)  3, 3+ 2 , 3+2 2 , 3+3 2  .......	 vi) 0.2, 0.22, 0.222, 0.2222 .............

	 vii) 0, -4, -8, -12 ............	 viii) -1
2
, -1
2
,  -1
2
, -1
2
, ......

	 ix) 1, 3, 9, 27 ..........	 x) a, 2a, 3a, 4a .........

	 xi) a, a2, a3, a4 ..........	 xii) 2 , 8 , 18 , 32 ........

	 xiii) 3 , 6 , 9 , 12	 xiv) 12, 32, 52, 72 .......

xiv) 11, 52, 72, 73, .......

5.3 J¸ Tmkzöuõhº Á›ø\°ß  n Áx EÖ¨¦

	 £Sv 5.1 À EÒÍ ̀ Ì{ø»ø¯ «sk® GkzxUöPõÒ÷Áõ®. 

AvÀ ŸÚõ J¸ ÷Áø»US ÷£õmh ©ÝÂÚõÀ ÷uºÁõÚõº. AÁÒ 

A¢u ÷Áø»UPõP ©õua \®£Í®  ` 8000. Ehß Bskz ÷uõ¸® 

Fv¯ E¯ºÄ  ` 500. I¢uõÁx Á¸hzvÀ AÁÒ ö£Ö® ©õua 

\®£Í® GÆÁÍÄ?

CuØPõÚ Âøh, •u¼À PÁÛUP ÷Ási¯x, Cµshõ® 

BsiÀ GÆÁÍÄ \®£Í®?

Cx  ` (8000  + 500 ) =  ` 8500. C÷u ÁÈ°À, |õ® ‰ßÓõÁx, 

|õßPõÁx ©ØÖ® I¢uõÁx BsiØPõÚ \®£Ízøu ` 500 Ehß  

AuØS •ß¦ EÒÍ Bsk \®£Ízxhß Tmh ÷Ásk®.
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BøP¯õÀ, 3 Áx BsiØPõÚ \®£Í® = ` (8500 + 500)

	 = ` (8000 + 500 + 500)

	 = `$ (8000 + 2 × 500)

	 = ̀ (8000 + (3 -1) × 500) [3B® BsiÀ]
	 = ` 9000

4Áx BsiØPõÚ \®£Í® = ` (9000 + 500)

	 = ` (8000 + 500 + 500 + 500)

	 = ` (8000 + 3 ×  500)

	 = ` (8000+(4-1)×500) [4B® BsiÀ]	
                                  = ` 9500

5Áx BsiØPõÚ \®£Í® = ` (9500 + 500)

	 = ̀  (8000 + 500 + 500 + 500 + 500)

	 = ` (8000 + 4 ×500)

	 = ̀  (8000+(5-1) × 500) [5B® BsiÀ]	
                                  = ` 10000

A¢u £mi¯ø» |õ® PÁÛUS® ö£õÊx QøhzuøÁ

8000, 8500, 9000, 9500, 10000, ................

CøÁPÒ GÀ»õ® Tmkz öuõhº Á›ø\ (Hß?). C¨ö£õÊx 

÷©÷» EÒÍ •øÓø¯ £õºUS® ÷£õx AÁÐøh¯ 6 Áx Bsk 

©õua \®£ÍzøuU Psk¤iUP •i²©õ? 15 Áx BskUS? ©ØÖ® 

öuõhº¢x AÁÒ CßÝ® £o°À C¸¨£uõP GkzxUöPõshõÀ 

25 Áx Á¸hzvÀ ¤µv ©õua \®£Í®? }[PÒ PnUQk® ÷£õx 

`500 JÆöÁõ¸ ÷|µ•® Ph¢u Á¸h \®£Ízxhß Tmk® ö£õÊx 

£vÀ QøhUS®. Cøu |®©õÀ _¸US •i²©õ? Aøu¨ £õº¨÷£õ®. 

E[PÐUS HØPÚ÷Á ]» ÷¯õ\øÚz ÷uõßÔ°¸US® ÷©ØTÔ¯ 

ÁÈ°À \®£Ízøu¨ ö£ÖÁuØS.

15 Áx Bsk \®£Í®

		  = 14 Áx Bsk \®£Í® + ` 500

		  = ` 
8000 + 

500 + 500 + ....... + 500
13 Áx •øÓ

+ ` 500
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	 = ` [8000 + 14 ×  500]

	 = ` [8000 + (15-1) × 500] = ` 15000

AuõÁx •uÀ \®£Í® + (15-1) x BsiØPõÚ Fv¯ E¯ºÄ 

C÷u ÁÈ°À AÁÐøh¯ ©õua \®£Í® 25 Áx Á¸hzvÀ.

	 = [8000 + (25-1) x 500] = ` 20000

= •uÀ \®£Í® + (25-1) x BsiØPõÚ E¯ºÄ 

C¢u GkzxUPõmkPÎß ‰»® E[PÐUS ]» ÷¯õ\øÚ 

÷uõßÖÁuß ‰»® ÷©ØSÔ¨¤mh 15 Áx EÖ¨ø£ AÀ»x 25 

Áx EÖ¨¦ G¨£i GÊxÁx.

©ØÖ® ö£¸®£õ¾® EÖ¨¦ Tmkzöuõhº Á›ø\°ß n Áx  

EÖ¨¦ BÚx,

J¸ Tmkzöuõhº Á›ø\ø¯ a1, a2, a3  GÚ GkzxUöPõshõÀ 

AuÝøh¯ a1 I a GßÖ® ö£õx ÷ÁÖ£õmøh d GßÖ® öPõsk 

Auß¤ÓS,

Cµshõ® EÖ¨¦ a2 = a + d   = a + (2-1) d
‰ßÓõ® EÖ¨¦ a3 = a2 + d   = a+d+d = a+2d = a + (3-1) d
|õßPõ® EÖ¨¦ a4 = a3 + d   = (a+2d)+d = a+3d = a + (4-1) d

						      ...........................................

						      ...........................................

C¢u ÁiÁzøu PÁÛUS® ö£õÊx, |®©õÀ n Áx EÖ¨ø£ 

GÊu•i²® an = a + (n - 1) d.

BøP¯õÀ, Tmkzöuõhº Á›ø\°À •uÀ EÖ¨¦ a ©ØÖ® 

ö£õxÂzv¯õ\® d CÁØøÓ öPõsk n Áx EÖ¨ø£ an = a +  
(n - 1)d  CÆÁõÖ SÔ¨¤h»»õ®.

an I Tmkz öuõhº Á›ø\°Ýøh¯ ö£õx EÖ¨£õP TÓ»õ®.

Tmkz öuõhº Á›ø\°À m EÖ¨¦PÒ C¸US©õ°ß Pøh] 

EÖ¨ø£ l GßÖ SÔ¨¤h»õ®.
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]» GkzxPõmkPøÍ GkzxUöPõsk AÁØøÓ PÁÛ¨÷£õ®.

GkzxUPõmk 3 : 2, 7, 12, ....... GsÓ Tmkzöuõhº Á›ø\°ß 

10 Áx EÖ¨¦ Psk¤i?

wºÄ : C[S  a = 2, d = 7 - 2 = 5 ©ØÖ® n = 10

|©US ÷Ási¯x an = a + (n - 1)d	
BøP¯õÀ       a10 = 2 + (10 - 1) ×  5
                                 = 2 + 45
	                  = 47	
Bu»õÀ, öPõkUP¨£mkÒÍ T. öuõ. Á CÀ 10 Áx EÖ¨¦ 

47.

GkzxUPõmk 4 : J¸ T. öuõ. Á›ø\ 21, 18, 15 ..... GÛÀ G¢u 

EÖ¨¦ -81 I öPõsi¸US®? Azxhß G¢öuõ¸ EÖ¨£õÁx 0 

I öPõsi¸US©õ? E[PÐøh¯ ÂøhUS Põµn® u¸P.

wµÄ : C[S a = 21, d = 18 - 21 = -3 ©ØÖ® an = -81  GÛÀ |õ® 

n Áx EÖ¨¦ ö£ÖÁx an = a + (n - 1)d ÷£õßÖ |©US ÷uøÁ.   

		   	  -81 = 21 + (n - 1) (-3)
	       -81 = 24 - 3n 

			   -105 = -3n
			    n = 35  Gß£øu |õ® AøhQ÷Óõ®.

BøP¯õÀ n = 35, Bu»õÀ T. öuõ. Á. °À 35 Áx EÖ¨¦ ----81 AS®.

AkzuuõP, GuõÁx n Áx EÖ¨¦ an = 0 BP C¸US® ÷£õx 

G¢u EÖ¨¦ GÚ öu›¢x öPõÒÍ |õ®.

          21 + (n - 1) (-3) = 0

		    3(n - 1) = 21

		     n = 24
3

 

AuõÁx  n = 8
BøP¯õÀ GmhõÁx EÖ¨¦ "0' ÁõP C¸UQÓx.
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GkzxUPõmk 5 : J¸ T.öuõ.Á. CÀ 3 Áx EÖ¨¦ 5 ©ØÖ® 7 Áx 

EÖ¨¦ 9. A¢u Tmkz öuõhøµ Á¸Â.

wºÄ : |õ® ö£Ö£øÁ  a3  = a + (3 - 1)d = a + 2 = 5 ....... (1) 

©ØÖ® a7  = a + (7 - 1)d = a + 6d = 9 ....... (2)

(1) ©ØÖ® (2) J¸£ia (÷|›¯) \©ß £õmi¼¸¢x |©US 

Qøh¨£øÁ a = 3, d = 1
GÚ÷Á ÷uøÁ¯õÚ Tmkz öuõhº 

3, 4, 5, 6, 7 .................... BS®.

GkzxUPõmk 6 : 5, 11, 17, 23 ........ Á›ø\°À (£mi¯À) 

Ch¨£mh  EÖ¨¦PÎÀ 301 Gß£x Jº EÖ¨£õ GÚ ÷\õvUPÄ®?

wºÄ : |©US Qøh¨£øÁ

			    a2 - a1 = 11 - 5 = 6,

		   	  a3 - a2 = 17 - 11 = 6,

			   a4 - a3 = 23 - 17 = 6

CÆÁõÓõP aK+1-aK, K=1, 2, 3, CßÝ® £».

Á›ø\¨ £kzu¨£mh Gs J¸ T. öuõ. Á. u¸QßÓÚ.

C¨ö£õÊx  a=5 ©ØÖ® d=6

301 Gß£x J¸Ö¨¦ GÚ |õ® GkzxUöPõÒ÷Áõ ©õÚõÀ. 

T.öuõ. Á›ø\°À n Áx EÖ¨¦, Cx |©US öu›¢uøÁ.

 			     an = a + (n - 1)d

	 		  301 = 5 + (n - 1) x 6
	  BøP¯õÀ, 	 301 = 6n - 1

	 BøP¯õÀ,	   n = 302
6

 = 151
3

BøP¯õÀ, ....

BÚõÀ n BÚx ªøP •ÊÁõP C¸UP÷Ásk® (Hß?), 

BøP¯õÀ öPõkUP¨£mkÒÍ £mi¯À GsPÎÀ Cx Jº EÖ¨¦ 

CÀø».
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GkzxUPõmk 7 : 3 BÀ ÁS¨£k® D.›»UP GsPÒ, GzuøÚ 

EÒÍx?

wºÄ : 3 BÀ ÁS£hUTi¯ D›»UP GßPÎß Á›ø\ 

12, 15, 18 ................. 99

Cx J¸ T. öuõ (AP) ? B®,

C[SÒÍx ÷£õ», a = 12, d = 3, an = 99
Cx÷£õ»,		  an= a + (n - 1)d

	 |©US Qøh¨£x	 99= 12 + (n - 1) x 3

	 AuõÁx 		  n - 1 = 87
3

 = 29

				    n = 29 + 1 = 30

BøP¯õÀ, D›»UP GsPÎÀ 3 BÀ ÁS¨£k® GsPÒ 

ö©õzu® 30 EÒÍx.

GkzxUPõmk 8 :  T. öuõ. CÀ (AP) Pøh] EÖ¨¤¼¸¢x 11Áx 

EÖ¨¦ (•uÀ EÖ¨¦ ÷|õUQ) Psk¤i. 

	 ... T öuõ : 10, 7, 4, .................., &62

wºÄ : C[S, a = 10,
		    d = 7 - 10 = -3

		    l = - 62
   A[S  l = a + (n - 1)d

Pøh] EÖ¨¤¼¸¢x 11 Áx EÖ¨¦ |õ® PshÔ¯, A¢u 

T.öuõ. °À EÒÍ ö©õzu EÖ¨¦ PøÍ |õ® Psk ¤iUP ÷Ásk®.

BøP¯õÀ 	 - 62 = 10 + (n - 1) (-3)
AuõÁx	 - 72 = (n - 1) (-3)
AuõÁx                  n - 1 = 24
(AÀ»x) 	    n = 25

BøP¯õÀ, A¢u T. öuõ. Á›ø\°À 25 EÖ¨¦PÒ EÒÍx. 

Pøh] EÖ¨¤¼¸¢x 11 Áx EÖ¨¦ BÚx 15 Áx EÖ¨£õP 

(ChzvÀ EÒÍuõP) C¸UPUTk® (SÔ¨¦ Ax 14 Áx EÖ¨£õP 

C¸UP•i¯õx. Hß?)
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BøP¯õÀ a15 = 10 + (15 − 1) (−3)

	  = 10 + 14 x (−3)

	  = 10 - 42 = −32

Bu»õÀ A¢u T. öuõ. ›À Pøh] EÖ¨¤¼¸¢x 11 Áx  

EÖ¨¦ −32 BP C¸UQßÓÚ.

©õØÖ ÁÈ (•øÓ) °À wºÄ :

öPõkUP¨£mkÒÍ T. öuõ. Á›ø\ø¯ (AP) v¸¨¤ AÀ»x 

¤ß÷ÚõUQ (Reverse Order) |®©õÀ GÊu¨£k©õÚõÀ.

AkzuuõP, a = -62 ©ØÖ® d = 3 (Hß?) BøP¯õÀ, a ©ØÖ® 

d C¸¨£uõÀ 11 Áx EÖ¨¦ Psk¤iUP, C¢u ÂÚõ (÷PÒÂ) 

C¨÷£õx CÆÁõÓõP ©õÖQÓx.

BøP¯õÀ,  a11 = -62 + (11 - 1) x 3 
                = -62 + 30
                = -32

BøP¯õÀ, 11 Áx EÖ¨£õÚx, AuõÁx G¢u EÖ¨¦ 

÷uøÁ¨£k÷©õ A¢u EÖ¨¦ −32 BP C¸UQÓx.

GkzuUPõmk 9 : BskUS 8% uÛÁmi ÂuzvÀ `1000 öuõøP 

•u½k ö\´¯¨£mhx. JÆöÁõ¸ Bsk •iÂ¾® QøhUPU 

Ti¯ Ámiø¯U PnUQkP. Ámiø¯ T. öuõ. Á›ø\ ÁiÂÀ 

GÊu•i©õ? A¨£i¯õÚõÀ, 30 BskPÒ •i²® Áøµ, CÆÁõÖ 

AuõÁx C¢u ÁÈ•øÓø¯ £¯ß£kzv Psk¤iUP •i²©õ?

wºÄ : R÷Ç öPõkUP¨ £mkÒÍÁõÖ, uÛÁmi PnUQk® 

`zvµ®, |©USz öu›²®.

uÛÁmi = 
P x R x T 

100
 AÀ»x 

A x Á x Põ

100

BøP¯õÀ 1 Áx Bsk. 	
= 
1000 x 8 x 1 

100
 = ` 80

•iÂÀ QøhUS® Ámi 

2 B® Bsiß CÖv°À 	
= 
1000 x 8 x 2 

100
 = ` 160

QøhUS® Ámi 
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3 B® Bsiß CÖv°À 	
= 
1000 x 8 x 3 

100
 = ` 240

QøhUS® Ámi

C÷u÷£õÀ, 4 B®, 5 B® Bsk •iÂÀ öuõhº¢x ö\À¾®. 

BøP¯õÀ 1 Áx, 2 Áx, 3 Áx .... BskPÎß •iÂÀ QøhUS® 

Ámi •øÓ÷¯

80, 160, 240 ................. C¢u T. öuõ. ›À. Á›ø\°¼h¨£mhvÀ, 

öuõhºa]¯õÚ EÖ¨¦ AuõÁx d = 80 Azxhß a = 80 BøP¯õÀ, 

30 BskPÎß •iÂÀ Ámi Psk¤iUP, a30 I |®©õÀ 

Psk¤iUP»õ®.

C¨ö£õÊx, a30 = a + (30-1)d = 80 + 29 x 80 = 2400

BøP¯õÀ, 30 Bsiß •iÂÀ

Ámi ` 2400BP C¸US®.

GkzxUPõmk 10 : J¸ §¢÷uõmhzvÀ, •uÀ Á›ø\°À 23 

÷µõ\õ ö\iPÐ®, Cµshõ® Á›ø\°À 21, ‰ßÓõ® Á›ø\°À 19  

ö\iPÐ® ©ØÖ® CÆÁõÖ öuõhºQÓx. Pøh] Á›ø\°À 5 ÷µõ\õ  

§aö\iPÐ® EÒÍx A¢u §¢÷uõmhzvÀ GzuøÚ Á›ø\PÒ 

EÒÍÚ?

wºÄ : 1 Áx, 2 Áx, 3 Áx ............. Á›ø\PÎÀ EÒÍ ÷µõ\õ  

ö\iPÎß GsoUøP 23, 21, 19, ............. 5.

Cx J¸ T. öuõ. Á›ø\ (AP) BS® (Hß ?) §¢÷uõmhzvÀ 

EÒÍ Á›ø\PÒ GsoUøP n GÚ GkzxUöPõÒP.

Akzux, a = 23, d = 21 - 23 = -2, an = 5

CÆÁõÓõP, an = a + (n - 1)d
|õ® ö£ÖÁx  5 = 23 + (n - 1) (-2)
AuõÁx,  -18 = (n - 1) (-2)
AuõÁx, n = 10
BøP¯õÀ, §¢÷uõmhzvÀ 10 Á›ø\PÒ EÒÍÚ.
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£°Ø] : 5.2

1.	 ¤ß Á¸® AmhÁøn°À EÒÍ Põ¼ Ch[PøÍ {µ¨¦, a 
•uÀ EÖ¨¦, d ö£õx÷ÁÖ£õk ©ØÖ® T. öuõ. Á›ø\°À n 

Áx EÖ¨¦ BQ¯øÁ •øÓ÷¯ öPõkUP¨£mkÒÍÚ.

a d n an 

(i) 7 3 8 ....

(ii) -18 ....... 10 0

(iii) ..... -3 18 -5

(iv) -18.9 2.5 ...... 3.6

(v) 3.5 0 105 .....

2.	 ¤ß Á¸£øÁPÎÀ \›¯õÚ Áõ´¨ø£ AÀ»x ö£õ¸¢u©õÚøu 

÷uº¢öuk ©ØÖ® {¯õ¨£kzxP.

	 (i)	 10, 7, 4 ........... GßÓ J¸ T. öuõ. Á›ø\°ß 30 Áx 

EÖ¨¦.

	 (A) 97	 (B) 77	 (C) -77	 (D) -87

(ii) -3, - 1
2
, 2, GßÓ J¸ T. öuõ. Á›ø\°ß 11 Áx EÖ¨¦ 

	 (A) 28	 (B)22	     (C) -38	 (D) -48 1
2

	 (iii)	¤ßÁ¸® T. öuõ. Á›ø\PÎÀ (APs)< PmhzvÀ Âk£mh 

	 EÖ¨¦ PøÍU Psk¤i.

		  (i) 2,  , 26

	 (ii)  , 13,  , 3

	 (iii) 5  ,  , 9 1
2

	 (iv) -4,  ,  ,  ,  , 6

	 (v)  , 38,  ,  ,  , -22

4.	 3, 8, 13, 18 .... GßÓ T. öuõ. Á›ø\°À 78 Gß£x G¢u 

(GzuÚõÁx) EÖ¨£õP C¸US® ?
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5.	 ¤ßÁ¸® T. öuõ. Á›ø\PÎß (APs) JÆöÁõßÔ¾® EÒÍ 

EÖ¨¦PÎß GsoUøP (GzuøÚ EÖ¨¦PÒ Esk) 

Psk¤i?

	 (i) 7, 13, 19 ....... 205		 (ii) 18, 15 1
2
, 13 ....... −47

6.	 11, 8, 5, 2, ...... GßÓ T. öuõ. Á›ø\°À −150 Gß£x Jº 

EÖ¨£õS©õ, \›¨£õºUPÄ®.

7.	 11 Áx EÖ¨¦ 38 ©ØÖ® 16 Áx EÖ¨¦ 73 Eøh¯ J¸  

T. öuõ. Á›ø\°ß 31 Áx EÖ¨¦UPsk¤i.

8.	 50 EÖ¨¦PøÍU öPõskÒÍ J¸ T.öuõ. Á›ø\°ß 3Áx 

EÖ¨¦ 12 ©ØÖ® Pøh] EÖ¨¦ 106. A¢u T. öuõ. Á›ø\°ß 

29 Áx EÖ¨¦ Psk¤i?

9.	 J¸ T. öuõ. Á›ø\°ß 3Áx ©ØÖ® 9Áx EÖ¨¦UPÒ •øÓ÷¯ 

4 ©ØÖ® −8 GÛÀ G¢u EÖ¨¦ (GzuøÚ¯õÁx) T.öuõ. 

Á›ø\°À _È (§äâ¯®) BP EÒÍx?

10.	J¸ T. öuõ Á›ø\°ß 17 Áx EÖ¨¦, AuÝøh¯ 10 Áx 

EÖ¨ø£Âh 7 AvP® GÛÀ ö£õx÷ÁÖ£õk (d) Psk¤i.

11.	3, 15, 27, 39 ...................... GßÓ J¸ T.öuõ. Á›ø\°À G¢u 

EÖ¨¦ AuÝøh¯ 54 Áx EÖ¨ø£Âh 132 AQP©õP C¸US®.

12.	J÷µ ©õv›¯õÚ (\©©õÚ) ö£õx ÷ÁÖ £õk Eøh¯ Cµsk 

T.öuõ. Á›ø\PÒ EÒÍx. AÁØÔß 100 Áx EÖ¨¦PÐUS 

Cøh÷¯ EÒÍ ÷ÁÖ£õk 100 GÛÀ AÁØÔß 1000 Áx 

EÖ¨¦PÐUS Cøh÷¯²ÒÍ ÷ÁÖ£õk GßÚÁõP C¸US®?

13.	7 BÀ ÁS¨£hTi¯ ‰ßÔ»UP GsPÒ GzuøÚ?

14.	10 ©ØÖ® 250 US® Cøh°À 4 Cß ©h[SPÒ GzuøÚ EÒÍx?

15.	63, 65, 67 ........... ©ØÖ® 3, 10, 17....... GßÓ Cµsk 

Tmkzöuõhº Á›ø\PÎß n Áx EÖ¨¦PÒ \©®. GÛÀ n Cß 

©v¨¦ GßÚÁõP C¸UQÓx?

16.	‰ßÓõ® EÖ¨¦ 16 ©ØÖ® 7 Áx EÖ¨¦ BÚx 5 Áx EÖ¨¦hß 

12 AvP©õP Eøh¯ A¢u T. öuõ. Á›ø\ PshÔ¯Ä®.
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17.	3, 8, 13 ...... 253 GßÓ T. öuõ. Á›ø\°ß Pøh] EÖ¨¤¼¸¢x 

20 Áx EÖ¨¦ Psk¤i?

18.	J¸ T. öuõ. Á›ø\°ß 4 Áx ©ØÖ® 8 Áx EÖ¨¦PÎß TkuÀ 

24 ©ØÖ® 6 Áx ©ØÖ® 10 Áx EÖ¨¦PÎß TkuÀ 44 BS®. 

A¢u T.öuõ. Á›ø\°ß •uÀ ‰ßÖ EÖ¨¦PøÍ Psk¤i.

19.	_¨£õµõÆ ̀  5000US.  Bsk \®£ÍzvÀ 1995 CÀ ÷Áø»ø¯ 

öuõh[QÚõº. JÆöÁõ¸ Bsi¾® Fv¯ E¯ºÄ ` 200 

ö£ØÖ Á¢uõº. G¢u BsiÀ AÁ¸øh¯ Á¸Áõ´ ` 7000 øu 

Aøh¢v¸¢ux?

20.	Cµõ©P¼ Jµõsiß •uÀ ÁõµzvÀ ` 5 ÷\ªzuõÒ ¤ÓS 

AÁÐøh¯ ÷\ª¨¦ Áõµ¢÷uõÖ® ` 1.75 I AvP£kzv 

Á¸QÓõÒ. n Áx ÁõµzvÀ AÁÐøh¯ Áõµ¢÷uõÖ® ÷\ª¨¦ ` 

20.75 BP BÚx GÛÀ n I Psk¤i.

5.4 	 J¸. T.öuõ. Á›ø\°ß •uÀ n EÖ¨¦PÎß Áøµ°ß 

TkuÀ 

	 (sum of first n Terms of an AP) 

£Sv 5.1 CÀ öPõkUP¨£mkÒÍ 

`Ì{ø»ø¯ «sk® |õ® GkzxU 

öPõsk PÁÛ¨÷£õ® \Q»õ 

AÁÐøh¯ ©PÎß Á¯x Jº Bsk 

C¸US® ÷£õx AÁÐøh¯ 

Esi¯¼À ` 100 ÷£õkQÓõÒ 

AÁÐøh¯ Cµshõ® Bsk ¤Ó¢u 

|õÎÀ ` 150, AÁÐøh¯ ‰ßÓõ® 

Bsk ¤Ó¢u |õÎÀ ` 200 ©ØÖ® C÷u 

ÁÈ°À öuõhº¢x Esi¯¼À ÷£õmk 

Á¸QÓõÒ. AÁÐøh¯ ©PÎß Á¯x 21 BshõP Aøh²® 

÷£õx Esi¯¼À ÷\P›UP¨£mh ö©õzuz öuõøP GÆÁÍÄ.

C[S, AÁÐøh¯ •uÀ, Cµshõ®......... ¤Ó¢u |õÒPÎÀ 

Esi¯¼À ÷£õh¨£mhzöuõøP (£n® ` CÀ) •øÓ÷¯ 100, 

150, 200, 250 ........ AÁÐøh¯ 21 Áx ¤Ó¢u|õÒ Áøµ°À. 
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21 Áx ¤Ó¢u |õÒ Áøµ°¾® Esi¯¼À ÷£õh£mh ö©õzuz 

öuõøP PshÔ¯ ÷©¾ÒÍ Á›ø\°À (£mi¯¼À) 21 GsPÒ 

JÆöÁõßøÓ²® GÊv  øÁUPÄ® ©ØÖ® AÁØøÓ JßÖhß 

JßøÓ TmhÄ®.

Cx ªP PiÚ ©õÚuõP }[PÒ GsnUTi¯x ©ØÖ® 

ö\¯¾UPõP ÷|µ® AvP©õP GkzxU öPõÒQÓuõ? |®©õÀ ÷|µzøu 

SøÓzx (SøÓ¢u÷|µzuõÀ) Caö\¯ø» ö\´¯•i²©õ? C¢u 

TmkzöuõøPø¯ ö£Ó¨£kÁuØPõP J¸ ÁÈ •øÓ |®©õÀ 

Psk¤iUP •i²©õÚõÀ Caö\¯À GÎuõÚ ÁÈ¯õP C¸UP 

•i²®.  |®©õÀ Aøu GkzxU öPõsk £õºUP»õ®.

|õ® öPõkUP¨£mkÒÍ PnUøP FQUP (to  Gauss) PÁÛUPÄ®. 

(£õh® 8 CÀ }[PÒ £iUP¨ £mhøÁ¨ £ØÔ) \ØÖ •ß AÁß 

Á¯x 10 BskPÒ C¸¢u ÷£õx wºUP, FQzx ö\õÀ» •i²®, 

AÁß 1 •uÀ 100 ÁøÓ ªøP •ÊUPÛß ThkzöõuõøP 

Psk¤iUP ÷PmP¨ £mi¸¢uõÀ AÁß EhÚi¯õP Auß Tmkz 

5050 GÚ £v»Îzx C¸¨£õß. AÁß G¨£i ö\´x C¸¨£õß 

GÚ E[PÍõÀ FQzx TÓ•i²©õ? 

AÁß GÊv¯õøÁ :

S = 1 + 2 + 3 + ...... + 99 + 100

©ØÖ® Auß ¤ÓS, GsPøÍ ¤ß÷ÚõUQ GÊxP.

S = 100 + 99 + 98+ ..... + 3 + 2 + 1

CøÁ Cµsøh²® Tmh¨£mhõÀ, AÁß ö£ÖÁx

2S = (100 + 1) + (99 + 2) + ..... + (3 + 98)+ (2 + 99) + (1 + 100)

= 101 + 101 + .... + 101 + 101 (100 •øÓPÒ) AÀ»x 100 

BøP¯õÀ, S	= 100 x 101
100

 = 5050 AuõÁx

TmkzöuõøP = 5050

|õ® C¨÷£õx, J¸ T.öuõ. Á›ø\°ß •uÀ n EÖ¨¦PÎß 

TmkzöuõøP Psk¤iUP A÷u©õv›¯õÚ ~qUPzøu 

øP¯õÐ÷Áõ©õP.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



82 £õh® & 5

a, a + d, a + 2d ........
Tmkzöuõh® Á›ø\°ß n Áx EÖ¨¦ a + (n - 1)d
T. öuõ. Á›ø\°ß •uÀ n EÖ¨¦PÎß Tkuø» S BÀ 

SÔ¨¤h¨£kQÓx.

|©US Qøh¨£øÁ.

S = a + (a + d) + (a + 2d) + ....... [a + (n −1)d]	            (1)
¤ß÷ÚõUQÀ EÖ¨¦PøÍ Á›ø\¨£kzv GÊu¨£kQÓx, 

GÛÀ, |©US Qøh¨£øÁ.

S = [a + (n - 1)d]+ [a + (n - 2)d]+ .......+ (a + d) + a	   (2)

(1) ©ØÖ® (2) Tmh EÖ¨¦P÷Íõh EÖ¨¦, |õ® ö£ÓUTi¯øÁ 

        
2S =

 [2a+(n-1)d]+[2a+(n-1)d+ ......+[2a+(n-1)d]+[2a+(n-1)d]  
                                 n •øÓPÒ

AÀ»x 2S = n [2a + (n - 1)d]

 (C[S n EÖ¨¦PÒ C¸¨£uõP)

AÀ»x          S = n
2

 [2a + (n - 1)d] 
BøP¯õÀ, T. öuõ. Á›ø\°ß •uÀ n EÖ¨¦PÎß TmkzöuõøP.

R÷Ç öPõkUP¨£mkÒÍx.

			   S = n
2
 [2a +(n - 1)d]

CÆÓøÓ |õ® CÆÁõÖ Th GÊu•i²®.

			   S = n
2
 [a + a + (n - 1)d] 

AuõÁx 	 S = n
2
 [a + an]                                    (3)

 C¨÷£õx, (3) C¸¢x, Pøh] EÖ¨¦ an = l GÛÀ

T. öuõ. Á›ø\°À n EÖ¨¦ ©mk® öPõkUP¨£mi¸¢uõÀ, 

|õ® Cøu PÁÛUP»õ®.

			   S = n
2
 [a + l]                                  (4)

J¸ T. öuõ. Á›ø\°À •uÀ ©ØÖ® Pøh] EÖ¨¦PÒ 

öPõkUP¨£mk C¸US® ÷£õx C®©õv›¯õÚ ÁiÁzøu £¯ß£kzv 

Âøh Põn¨£kQÓx. ©ØÖ® ö£õx÷ÁÖ£õk öPõkUP¨£h ÂÀø». 
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C¨÷£õx, |õ®, öuõhUPzvÀ {ÖzvøÁUP¨£mh A¢u 

ÂÚõÄUS E[PøÍ v¸®£Ä® öuõhUPzvØS Gkzx ö\À¾÷Áõ®.

\Q»õÂÝøh¯ ©PÎß 1 Áx, 2 Áx, 3 Áx, 4 Áx, ¤Ó¢u|õÎß 

EsiÀ ÷£õh¨£mh ö©õzu öuõøP (` CÀ) •øÓ÷¯ 100, 150, 

200, 250............ GÚ C¸UQÓx Cx J¸ T. öuõ (AP) Á›ø\¯õS® 

|õ® AÁÐøh¯ 21 Áx ¤Ó¢u|õÒ Áøµ Esi¯¼À ÷\P›UP¨£mh 

(A) ÷\ºzx øÁUP¨£mhøuUPsk ¤iUP AuõÁx C¢u T. öPõ. 

Á›ø\°ß •uÀ 21 EÖ¨¦PÎß TmkzöuõøP.

C[S a=100, d=50 ©ØÖ® n=21
`zvµzøu¨ £¯ß£kzxuÀ

		          S = n
2
 [2a + (n - 1)d]

|©US Qøh¨£øÁ

		          S = 21
2
 [2 × 100 + (21 - 1) × 50] 

			   = [200 + 1000]

		           = 21
2
 [1200] 

		           = 12600

BøP¯õÀ, AÁÐøh¯ 21 ¤Ó¢u |õÒ Áøµ ÷\ºzx 

øÁUP¨£mh öuõøP ö©õzu® ` 12600 BS®.

C¢u `zvµzøu¨ £¯ß£kzuõ©À ªP GÎ¯uõP C¢u PnUøP 

wºUP •i²©õ? (ö\´¯•i²©õ?)

|õ® T.öuõ. Á›ø\°À •uÀ n ÁøÓ²ÒÍ EÖ¨¦PÎß 

Tkuø» (GÊ»õ®) s GßÓ ChzvÀ EÒÍøu, Sn GÚ £¯ß 

£kzvTh SÔ¨¤h»õ®. |õ® J¸ T. öuõ. Á›ø\°À •uÀ 20 

EÖ¨¦PÎß TmköuøPø¯ SÔUP S20 GÚ GÊu¨£kQÓx.

•uÀ n EÖ¨¦PÎß Tku¾UPõÚ `zvµzvÀ |õßS AÍÄPÒ 

s, a, d ©ØÖ® n EÒÍhUQ¯øÁ. AøÁPÎÀ HuõÁx ‰ßÖ 

AÍÄPÒ |©US öu›¢v¸¢uõÀ, |õßPõÁx AÍøÁ |®©õÀ 

Psk¤iUP•i²®.

SÔ¨¦ : J¸ T. öuõ. Á›ø\°À n Áx EÖ¨¦ Gß£x, •uÀ 

n EÖ¨¦PÎß TmkzöuõøP ©ØÖ® •uÀ (n-1) EÖ¨¦PÎÒ 

TmkzöuõøP BQ¯ÁØÔß Âzv¯õ\÷©¯õS®. AuõÁx an = Sn- Sn-1 
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|õ®÷©¾® ]» GkzxUPõhkPøÍ GkzxUöPõsk £õº¨÷£õ®. 

GkzxUPõmk 11, öPõkUP¨£mkÒÍ J¸.T. öuõ. Á›ø\°ß 22 

EÖ¨¦ PÎß TkPÀ Psi¤i 8, 3, &2 ..........

wºÄ : C[S a = 8, b = 3 - 8 = -5, n = 22 |©USU öu›¢uøÁ. 

	   S = n
2
 [2a + (n - 1)d]

BøP¯õÀ     = 22
2
 [16+21(-5)] 

		       = 11 (16 - 105)

	        = 11 (-89) = -979

BøP¯õÀ, T. öuõ. Á›ø\°ß 22 EÖ¨¦PÎß TkuÀ & 979.

GkzxUPõmk 12 : T. öuõ. Á›ø\°ß •uÀ 14 EÖ¨¦PÎß TkuÀ 

1050 ©ØÖ® •uÀ EÖ¨¦ 10 GÛÀ 20 Áx EÖ¨¦ Psk¤i.

wºÄ : C[S,  S14 = 1050, n=14, a=10

	 CÆÁõÖ	  S = n
2
 [2a + (n - 1)d]

	 BøP¯õÀ,	  1050 = 14
2

 [20 + 13d]

	    1050 = 140 + 91d

        AuõÁx	     910	= 91d

       AÀ»x	  ∴   d	 = 10

	 S20 = 10 + (20 - 1) × 10 = 200

     AuõÁx, 20 Áx EÖ¨¦ 200

GkzxUPõmk 13 : 24, 21, 18 ....... GßÓ 

TmkzöuõhºÁ›ø\°À  GzuøÚ EÖ¨¦PÒ TmiÚõÀ 78 

QøhUS® AÀ»x 78 QøhUP GzuøÚ EÖ¨¦PøÍ Tmh 

GkzxUöPõÒÍ ÷Ásk®.

wºÄ :  C[S a = 24, d = 21-24 = -3, Sn = 78, n Psk¤iUP |©US 

÷uøÁ¯õÚx. 

|©US öu›¢uøÁ Sn = n
2
 [2a + (n - 1)d]	
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BøP¯õÀ  	        78 = n
2
 [48 + (n - 1)(-3)] 

                  78 = n
2
 (51 - 3n)

BøP¯õÀ	 3n2 - 51n + 156 = 0
AÀ»x		 n2 - 17 + 52 = 0

AÀ»x		 (n - 4) (n - 13) = 0

AÀ»x		 n = 4   AÀ»x  13

Cµsk ©v¨¦PøÍ²® n Cß ©v¨¦PÍõP GkzxUöPõÒÍ¨£k 

QÓx. BøP¯õÀ EÖ¨¦PÎß GsoUøP 4 AÀ»x 13 CÁØÔÀ 

JßÓõS®.

SÔ¨¦ (Remarks) :
1)	 C¢u ÁøP°À, •uÀ 4 EÖ¨¦PÎß Tmkz öuõøP = •uÀ 13 

EÖ¨ ¦PÎß TmkzöuõøP = 78

2)	 Cµsk ÂøhPÐ® \›¯õÚuõP C¸UQÓx HßöÚßÓõÀ 5 

Áx EÖ¨¤¼¸¢x 13 Áx EÖ¨¦PÎß Tmkz öuõøP _È 

(§äâ¯®) ̄ õP C¸US®, a ªøP¯õPÄ® ©ØÖ® d SøÓ¯õPÄ® 

EÒÍx C¢u PõµnzuõÀ, ]» EÖ¨¦PÒ ªøP ©v¨¦ ©ØÖ® 

©ØÓ EÖ¨¦PÒ SøÓ ©v¨¦ Eøh¯øÁ¯õP C¸¨£uõ¾® 

JßÖUS ©ØöÓõßÖ ©v¨£ØÖ ÷£õ´Âk® (cancel BQÂk®).

GkzxUPõmk 14 : 

(i)  •uÀ 1000 ªøP •ÊUPÒ

(ii) •uÀ n ªøP •ÊUPÒ.

CÁØÔß TmkzöuõøPU Psk¤i.

wºÄ :  (i) S = 1+2+3+ ........ + 1000 GÚUöPõÒP (GßP), Tmkz

öuõøPUPõÚ `zvµ® Sn = 
n
2
 [a + l ] I £¯ß £kzvÚõÀ.

|©US Qøh¨£x 	 S
1000

 = 1000
2

 [1 + 1000] 

				    S = 500 × 1001 = 500500
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BøP¯õÀ, •uÀ 1000 ªøP •ÊUPÎß Tmkz öuõøP 

500500 BS®.

(ii) Sn = 1+2+3+ ....... + n GÚ GkzxUöPõÒP.

C[S a =1 ©ØÖ® Pøh] EÖ¨¦ l Gß£x n BP C¸US®.

BøP¯õÀ Sn = Sn = n(1 + n)
2

 AÀ»x Sn = n(n + 1)
2

 BøP¯õÀ,

•uÀ n ªøP •ÊUPÎß Tmkz öuõøP (sum) Põmh£mkÒÍ 

£i C¸UQÓx. 

Sn = 
n(n + 1)

2

GkzxUPõmk 15 : öPõkUP¨£mkÒÍ n BÁx EÖ¨¦  

an = 3 + 2n GßÓ £mi¯¼ß •uÀ 24 EÖ¨¦PÎß TmkzöuõøPø¯ 

Psk¤i.

wºÄ :         an = 3 + 2n 

BøP¯õÀ a1	 = 3 + 2 × 1= 5
	  a2	 = 3 + 2 × 2 = 7

	  a3	 = 3 + 2 × 3 = 3 + 6 = 9

	         .   .   .   .   .    .   .   .   .   .

	         .   .   .   .   .    .   .   .   .   .

GsPÎß £mi¯À (List) 5, 7, 9, 11 ........... GÚÁõS®. C[S  

d =  7 - 5 = 9 - 7 = 11 - 9 = 2 ..... ©ØÖ® öuõhº¢xö\À¾®. 

BøP¯õÀ, ö£õx÷ÁÖ£õk d = 2 Eøh¯ A¢u ÁiÁ® T.öuõ. 

Á. BS®.  S24 Eøh¯ A¢u ÁiÁ® T.öuõ. Á›ø\¯õS®. 

S24 I Psk¤iUP, |©US Qøhzv¸¨£øÁ n = 24, a = 5, 

d = 2 BøP¯õÀ S24 = 
24
2
 [2 × 5 + (24 - 1) × 2] = 12 [10 + 46] = 672 

BøP¯õÀ, £mi¯¼À EÒÍ GsPÎß •uÀ 24 EÖ¨¦PÎß 

TmkzöuõøP 672 BS®.

GkzxUPõmk 16 : öuõø»UPõm]°ß (TV set) öuõS¨¦ (A) 

Jmk ö©õzu¨ £õP[PøÍ²® u¯õ›US® J¸ {ÖÁÚ® ‰ßÓõÁx 

BsiÀ 600 öuõ. Põ. öuõS¨¦PøÍ²®, HÇõÁx BsiÀ 
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700 öuõ.Põ. öuõS¨¦PøÍ²® u¯õ›zuÚ. JÆöÁõ¸ Bsk® 

u¯õ›UP¨£mhøÁ J÷µ ^µõP AvPzxU öPõs÷h ö\ÀQßÓÚ 

GÚFQUPÄ®. AøÁ J¸ {ø»¯õÚ GsnõÀ SÔUP¨ £kQÓx.

	 i) 1Áx BsiÀ u¯õ›zuøÁ.

	 ii) 10 Áx BsiÀ u¯õ›zuøÁ.

	 iii) •uÀ 7 BskPÎÀ u¯õ›zuøÁ ö©õzu®.

BQ¯ÁØøÓ Psk¤i.

wºÄ : (i) JÆöÁõ¸ Bsk® u¯õ›UP¨£mhøÁ, ^µõP 

AvP›zxUöPõsk ö\À»UTi¯øÁø¯, J¸ {ø»¯õÚ GsnõP 

EÒÍx Cv¼¸¢x 1 Áx, 2 Áx, 3 Áx ..... BskPÎÀ TV ö\mPÒ 

u¯õ›zuøÁ°ß GsoUøP J¸ T.öuõ. Á›ø\ø¯ E¸ÁõUS® 

(T. öuõ. ÁiÁ©õP Aø©²®) n Áx BsiÀ u¯õ›UP¨£mh 

T.V. öuõS¨¦PÎß GsUøPø¯ an BÀ SÔ¨£õuõP |õ® 

GkzxUöPõÒ÷Áõ®.

	 Auß¤ÓS a3 = 600 ©ØÖ® a7 = 700

	 AÀ»x a + 2d = 600

	 ©ØÖ® a + 6d = 700

C¢u \©ß£õkPøÍ wº¨£uõÀ |©US Qøh¨£øÁ (|õ®ö£ÖÁx) 

d = 25 ©ØÖ® a = 550 BøP¯õÀ, •uÀ BsiÀ u¯õ›UP¨£mh TV 
ö\mPÎß GsoUøP 550.

(ii) C¨ö£õÊx, a10 = a + 9d = 550 + 9 × 25 = 775 BøP¯õÀ 

10 Áx BsiÀ u¯õ›UP¨£mh T.V. öuõS¨¦PÎß GsoUøP 

775 BS®.

(iii) Azxhß,  S7	  = 
7
2

 = [2 ×  550 + (7 - 1) × 25]

	         	 = 7
2

 = [1100 + 150] = 4375

GÚ÷Á, •uÀ 7 BskPÎÀ u¯õ›UP¨£mh T.V. öuõS¨¦PÎß 

ö©õzu® 4375. BS®.
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£°Ø] 5.3 

1.	 ¤ßÁ¸® T. öuõ. Á›ø\PÎß (APs) TmkzöuõøPø¯U Psk¤i.

	 i) 2, 7, 12 ........ GßÓ 10 EÖ¨¦PÐUS

	 ii) -37, -33, -29 ...... GßÓ 12 EÖ¨¦PÐUS

	 iii) 0.6, 1.7, 2.8 ........ GßÓ 100 EÖ¨¦PÐUS

	 iv) 7
15

, 7
12

, 7
10

 .......... GßÓ 11 EÖ¨¦PÐUS

2.	 R÷Ç öPõkUP¨ £mkÒÍ PnUSPÐUS TmkzöuõøP Psk¤i

	 i) 7 + 10 7
2
 + 10 + ...... + 84

	 ii) 34 + 32 + 30 + ...... + 10

	 iii) -5 + (-8) + (-11)+ .... + (-230)

3.	 J¸ T.öuõ. Á›ø\°À (AP) 

	 i)	 a = 5, d = 3, an = 50  öPõkUP¨£mkÒÍøÁ GÛÀ, n ©ØÖ® 

		 Sn Psk¤i.

	 ii)	 a = 7, a13 = 75 öPõkUP¨£mkÒÍøÁ, d ©ØÖ® S13 Psk¤i.

	 iii)	a12 = 37, d = 3 öPõkUP¨£mkÒÍøÁ GÛÀ a ©ØÖ® S12  
		 Psk¤i.

	 iv)	a3 = 15, S10 = 125 öPõkUP¨£mkÒÍøÁ GÛÀ d ©ØÖ® a10  
		 Psk¤i.

	 v)	 d = 5, S9 = 75 öPõkUP¨£mkÒÍøÁ GÛÀ a ©ØÖ® a9  
		 Psk¤i.

	 vi)	a = 2, d = 8, Sn = 90 öPõkUP¨£mkÒÍøÁGÛÀ n ©ØÖ© an 
		 Psk¤i.

	 vii)	a = 8, an = 62, Sn = 210 öPõkUP¨£mkÒÍøÁ GÛÀ n ©ØÖ© d 
		 Psk¤i.

	 viii) an = 4, d = 2, Sn = -14 öPõkUP¨£mkÒÍøÁ GÛÀ n ©ØÖ© a 
		 Psk¤i.

	 ix)	a = 3, n = 8, S = 192 öPõkUP¨£mkÒÍx  d I Psk¤i.

	 x) l = 28, S = 144 ©ØÖ® n = 9 EÖ¨¦PÒ EÒÍx GÛÀ  
		 a øÁ Psk¤i.
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4.	 9,17,25....... GßÓ T. öuõ. Á›ø\°À 636 TmkzöuõøP 

ö£ÖÁuØS GzuøÚ EÖ¨¦PÒ ÷Ásk®?

5.	 J¸ Tmkzöuõhº Á›ø\°À •uÀ EÖ¨¦ 5, Pøh] EÖ¨¦ 

45, ©ØÖ® TkuÀ 400 EÒÍx Auß ö£õx÷ÁÖ£õk ©ØÖ® 

EÖ¨¦PÎß GsoUøU Psk¤i.

6.	 J¸ T.öuõ. Á›ø\°ß •uÀ ©ØÖ® Pøh] EÖ¨¦PÒ •øÓ÷¯ 

17 ©ØÖ® 350. ö£õx÷ÁÖ£õk 9 GÛÀ, AÁØÔÀ GzuøÚ 

EÖ¨¦PÒ EÒÍx? ©ØÖ® AÁØÔß TkuÀ (sum) GßÚ?

7.	 J¸ T. öuõ. Á›ø\°ß d=7 ©ØÖ® 22 Áx EÖ¨¦ 149 

C¸UQÓx. 22 EÖ¨¦PÎß TmkzöuõøP PõsP.

8.	 CµshõÁx ©ØÖ® ‰ßÓõÁx EÖ¨¦PÒ •øÓ÷¯ 14 ©ØÖ® 

18 Eøh¯ T.öuõ. Á›ø\°ß •uÀ 51 EÖ¨¦PÎß TkuÀ 

Psk¤i.

9.	 T.öuõ. Á›ø\°ß 7 EÖ¨¦PÎß TmkzöuõøP 49 ©ØÖ® 

Azöuõh›À 17 EÖ¨¦PÎß TmkzöuõøP 289 GÛÀ •uÀ 

n EÖ¨¦PÎß TmkzöuõøP PõsP.

10.	a1, a2, a3 ..... an øÁ £v¼mk, an Gß£x J¸ T.öuõ. Á›ø\

ø¯ EÖÁõUQÓx GÚ PõmkP<<, an R÷Ç EÒÍÁõÓõP 

Áøµ¯ÖUP¨£mkÒÍx.

	 (i) i) an = 3 + 4n		  ii) an = 9 - 5n

11.	J¸ T.öuõ. Á›ø\°ß •uÀ n EÖ¨¦PÎß TmkzöuõøP  

4n-n2 BP EÒÍöuÛÀ •uÀ EÖ¨¦ (AuõÁx S1) GßÚ? •uÀ 

Cµsk EÖ¨¦PÎß TkuÀ GÆÁÍÄ ? Cµshõ® EÖ¨¦ 

GßÚ? C÷u÷£õ», 3Áx, 10Áx ©ØÖ® n Áx EÖ¨¦PøÍ 

Psk¤i?

12.	6 BÀ ÁS£k® •uÀ 40 ªøP •ÊUPÎß TmkzöuõøPU 

PõsP.

13.	8 Cß ©h[SPÎÀ •uÀ £vøÚ¢x EÖ¨¦PÎß  

TmkzöuõøPø¯ Psk¤i.

14. 0� ©ØÖ® 50 US Cøh¨£mh JØøÓ £øh (odd numbers) 
GsPÎß TmkzöuõøPU Psk¤i.
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15. Jº J¨£¢uuõº, J¨£¢u£i SÔ¨¤mh £oø¯ •izxu¸ÁuØS 

Põ»uõ©u® BÚuØPõP J¸ SÔ¨¤mh ÷uvUS ¤ÓS AuØPõÚ 

ushøÚ öuõøP ¤ßÁ¸©õÖ, •uÀ |õÐUPõP ` 200, 

Cµshõ® |õÐUPõP  ` 250, ‰ßÓ® |õÐUPõP ` 300, ©ØÖ® 

öuõhº¢x A¢u £oø¯   •Êø©¯õP •iUS® |õÒ Áøµ°¾®, 

Akzukzx |õmPÐUPõP, •¢v¯ |õøÍ Âh ` 50 AvP©õP 

ushøÚz öuõøP ö\¾zxQÓõº. A¢u £oø¯ (÷Áø»ø¯) 

AÁº •iUP 30 |õmPÒ Põ»uõ©u©õÚuõÀ A¢u J¨£¢uuõº 

ushøÚ¯õP GÆÁÍÄ öuõøP (£n®) ö\¾zxQÓõº?

16.	J¸ £ÒÎUThzvß ©õnõUPºPÐUS PÀÂ¯õsk •Êø©°¾® 

GÀ»õÁØÔß ö\¯À •ß÷ÚØÓz vØPõP (performance) HÊ 

£nzöuõøP £›_ (cash prize) US ö©õzu® ` 700 I £¯ß 

£kzu¨£mk C¸UQßÓÚº. JÆöÁõ¸ £›_zöuõøP²® 

AuÝøh¯ •¢v¯ (•¢øu¯) £›_ Põmi¾® (Âh) ̀  20 SøÓÄ 

GßÓõÀ JÆöÁõ¸ £›_PÎß ©v¨¦ (öuõøP) Psk¤i.

17.	J¸ £ÒÎ°À, PõØÖ ©õ_Áøhuø» SøÓUP A¢u £ÒÎ°ß 

EÒ÷Í²® ©ØÖ® _ØÖ ¦Ó[PÎ¾® ©µ[PøÍ (Tress) 
|hÄuØS ©õnõUPºPÒ Bø\¨£mhÚº. AøÁ JÆöÁõ¸ 

ÁS¨¤ß (each class) JÆöÁõ¸ ¤›Â¾® (each section) 

|kÁuØS, ©µ[PÎß GsoUøP wº©õÛUP¨£mhx, A¢u 

ÁS¨¤¾ÒÍx ÷£õ» A÷u  ©õv›¯õP C¸US®, AÁºPÒ AvÀ 

£izxUöPõsk C¸¨£ÁºPÍõÁº GkzxUPõmhõP (e.g.), I Áx 

ÁS¨¤ß J¸ ¤›Ä 1 ©µ®, II B® ÁS¨¤ß J¸ ¤›Ä 2 ©µ[PÒ 

©ØÖ® C÷u÷£õ» öuõhº¢x IX ÁS¨¦ Áøµ ©µ[PÒ |h¨£k®. 

A[S JÆöÁõ¸ ÁS¨¤¾® ‰ßÖ ¤›ÄPÒ C¸UQßÓÚ A[S 

©õnõUPº PÍõÀ |h¨£mi¸US® ©µ[PÒ GzuøÚ?

18.	J¸ ìø£µÀ (spiral) _ÇØ] ‰»® A ©ØÖ® B Ch[PÎÀ 

©õÔ©õÔ ø©¯[PÐhß Akzukzx AøµÁmh[PÍõP 

ö\´¯¨£mkÒÍx. A ø©¯zxhß öuõh[Q 0.5 ö\.«., 

1.5 ö\.«., 2.0 ö\.«..... £h® 1.4 CÀ Põmi²ÒÍx÷£õ» 

Bµ[PøÍU öPõsk EÒÍÚ. J¸ ìø£µ»õÀ E¸ÁõUP¨£mh 

öuõhºa]¯õÚ £v‰ßÖ AøµÁmh[PÎß ö©õzu }Í®
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	 GÆÁÍÄ ? ( π = 22
7

 GÚ  GkzxUöPõÒP) 

£h® 5.4

	 (SÔ¨¦ : (Hint) A,B, A,B ........ GßÓ ø©¯[PÐhß Akzukzx 

AøµÁmh[PÎß }Í[PÒ •øÓ÷¯ l1, l2, l3, l4 .....)

19.	200 ©µUPmøh (vsø©) PÒ ¤ß Á¸©õv›°À SÂUP¨ 

£mkÒÍÚ, 20 vsø©PÒ Ai¨£õP Á›ø\°¾®, AuØPkzu 

÷©ÀÁ›ø\°À 19 x®, AuØS® Akzu ÷©ÀÁ›ø\°À 18k® 

©ØÖ® CÆÁõÖ öuõhº¢xÒÍx.

	 (£h® 5.5 I £õº). 200 vsø© PøÍ²® GzuøÚ Á›ø\

PÎÀ øÁUP¨£mkÒÍx ©ØÖ® Ea] (Top) £õP® Á›ø\°À  

(Row-{øµ) GzuøÚ vsø©PÒ øÁUP¨£mkÒÍx?

£h® 5.5

20.	E¸øÍUQÇ[S £¢øu¯® JßÔÀ J¸ ÁõÎ öuõh[S® 

(Ch©õÚ) ¦ÒÎ°À øÁUP¨£mkÒÍx. Av¼¸¢x 5 «. yµzvÀ 

•uÀ E¸øÍUQÇ[S® ©ØÖ® ©ØÓ E¸øÍUQÇ[SPøÍ J¸ 

÷|ºU ÷Põmiß÷©À 3 « CøhöÁÎPÎÀ øÁUP¨£mkÒÍÚ. 
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CÆÁõÖ £zx E¸øÍUQÇ[SPÒ A¢u ÷PõmiÀ JÆöÁõßÓõP 

øÁUP¨£kÒÍx (£h® 5.6 I £õº) 

£h® 5.6

J¸ ÷£õmi¯õÍº, ÁõÎ C¸US® Chª¸¢x öuõh[Q, ªP 

A¸Põø©°À EÒÍ E¸øÍUQÇ[S (potato) øP°À GkzxU 

öPõsk, A¢uQÇ[÷Põh v¸®£ JiÁ¢x AUQÇ[øP ÁõÎ°À 

÷£õh÷Ásk®. Akzu  E¸øÍUQÇ[S Gk¨£uØS «sk® 

v¸®£ Ji, QÇ[øP GkzxU öPõsk. ÁõÎ°À ÷£õkÁuØS 

v¸®£® Ji Á¢x Aøu¨÷£õh÷Ásk® ©ØÖ® AÁÒ C÷u 

ÁÈ•øÓ°À GÀ»õ E¸øÍUQÇ[SPøÍ²® ÁõÎ°À ÷£õmk 

•iUS®Áøµ öuõhº¢x ö\´¯÷Ásk®.

÷£õmi¯õÍº Kh÷Ási¯ ö©õzu® yµ® GÆÁÍÄ ?

(SÔ¨¦ : •uÀ E¸øÍUQÇ[S ©ØÖ® CµshõÁx E¸øÍUQÇ[S 

GkzxÁµ ÷£õmi¯õÍº Ji¯ ö©õzu yµ® [(«mh›À) 2 × 5 + 2 ×  (5 + 3)]

£°Ø] 5.4 (Â¸¨¦›ø© öPõshøÁ)*

1.	 121, 117, 113 ........ GßÓ J¸ T.öuõ. Á›ø\°ß 

£h® 5.7

•uÀ SøÓö¯s EÖ¨¦  Gx? (First negative 
term). SÔ¨¦ : n, an < 0 ÁõS®.

2.	 J¸ T. öuõ. Á›ø\°ß ‰ßÓõ® ©ØÖ® HÇõ® 

EÖ¨¦PÎß TmkzöuõøP 6 ©ØÖ® AÁØÔß 

ö£¸UPÀ öuõøP 8, Tmkz öuõhº Á›ø\°ß 

•uÀ £vÚõÖ EÖ¨¦PÎß TkuÀ Psk¤i.

*	 ÷uºÄ Ps÷nõmhzvÀ öPõkUP¨£mhøÁ AÀ».

3.	 Jº Ho°ß, Ho £iPÒ 25 ö\.«. CøhöÁÎ°À 

uÛzuÛ¯õP Ho£iPÒ EÒÍx (£h® 5.7I £õº) Ho¨£iPÒ 
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Ai¨£õPzvÀ 45 ö\. «. C¸¢x ÷©À £õPzvÀ 25 ö\.«. Áøµ 

£i°ß }ÍzvÀ ^µõP SøÓ¢xUöPõs÷h ö\ÀQÓx. 2 1
2

 «mhº 

CøhöÁÎ°À Ho°ß Ai ©ØÖ® Ea] (÷©À) £iPÒ 

C¸¢uõÀ A¢u £iPÐUPõP GÆÁÍÄ }Í•ÒÍ ©µ® (\mh®) 

÷uøÁ?

SÔ¨¦ : Ho¨£iPÎß (GsoUøP 250   
25

 + 1)

4.	 1 •uÀ 49 Áøµ öuõhºa]¯õÚ GsoUøP Eøh¯ J¸ Á›ø\°À 

ÂkPÒ EÒÍÚ. x GßÓ Ãmøh SÔUP¨£mkÒÍ Gs •¢øu¯ 

ÃkPÎß GsoUøPPÎß TmkzöuõøP¯õÚx AuÝøh¯ 

¤¢v¯ ÃkPPÎß GsoøPPÎß Tmkz öuõøPUS \©©õP  

x ß ©v¨¦ Põmh¨£mkÒÍx. x ß ©v¨¦ Psk¤i. (SÔ¨¦ : 

Sx - 1 = S49 -Sx)

5.	 PõÀ£¢uõmh ø©uõÚzvÀ ÂøÍ¯õmøh EmPõº¢x Psk 

PÎUP Ti¯ JßÖ, 15 £iPøÍ öPõsk ]ö©sm Põ[÷µmhõÀ 

öPmi¯õP Cøn¢x Pmh£mkÒÍx. JÆöÁõ¸ £i²®  

50 «. }Í•® 1
2

 «. AP»•® 1
4

  «. E¯µ•® Eøh¯x. (£h® 

5.8 £õº) A¢u ÷©À uÍzøu Aø©UP Põ[÷µmiß PÚ AÍÄ 

(volume) PnUQkP.

£h® 5.8

(SÔ¨¦ : •uÀ £i Aø©UP ÷uøÁ¯õÚ Põ[÷µmiß PÚ AÍÄ 

=  1
4
 × 1

2
 × 50m3)
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5.5 öuõS¨¦ (Summary)

C¢u £õhzvÀ ¤ßÁ¸® P¸zxPøÍ |õ® £iUQ÷Óõ®.

i)	 T.öuõ. Á›ø\ (AP) Gß£x GsPøÍU öPõsk £mi¯¼h¨£mh 

Á›ø\ BS®. AÀ»x £mi¯¼h¨£mh GsPÎß Á›ø\ 

BS®. G¢u JÆöÁõ¸ EÖ¨¦hÝ® AuõÁx •uÀ EÖ¨ø£ 

uÂºzx Auß •¢v¯ EÖ¨¦hß {ø»¯õÚ Gs d ÷\º£uõÀ 

ö£Ó¨£mhøÁ BS®. A¢u {ø»¯õÚ Gs dø¯ ö£õx 

÷ÁÖ£õk GßÖ AøÇUQ÷Óõ®.

ii) 	Tmkz öuõhº Á›ø\°ß ö£õx ÁiÁ® a, a+d, a+2d, a+3d .....

iii)	 J¸ Tmkz öuõhº Á›ø\°À a1, a2, a3 ..... Gß£øÁ GsPøÍ

	 SÔUQÓx. ÷©¾® a2 - a1 , a3 - a2 , a4 - a3... , J÷Ó ©õv› ©v¨¦PøÍ 

CøÁ öPõkzuõÀ A¢u ÷ÁÖ£õkPÍõÚx \©®. AuõÁx  

ak+1 - ak  C¸¢uõÀ K °ß ö£õx ÷ÁÖ£õmiØPõÚ ©v¨¦ J÷µ 

©õv›¯õP EÒÍx.

iv)	 Tmk öuõh›À ö£õx ÷ÁÖ£õk d ©ØÖ® •uÀ EÖ¨¦ a 
C¸US® ÷£õx, n Áx EÖ¨¦ (AÀ»x ö£õxÁiÁ®). an = a + 

(n - 1)d BÀ öPõkUP¨£kQßÓÚ.

v)	 J¸ Tmkz öuõhº Á›ø\°ß •uÀ n EÖ¨¦PÎß Tmkz 

öuõøP S = n
2
 [2a + (n - 1)d] BÀ uµ¨£mkÒÍx.

vi)	 •i²® Tmkz öuõhº Á›ø\°ß Pøh] EÖ¨¦ l  GÛÀ 

Cøu "n' Áx EÖ¨¦ GßÖ® ö\õÀ»¨£kQÓx. A¨£i¯õÚõÀ  

A¢u Tmkz öuõhº Á›ø\°ß GÀ»õ EÖ¨¦P¼ß TkuÀ  

S = n
2
 (a + l ) BÀ uµ¨£mkÒÍx.

£i¨£ÁºPÐUPõÚ J¸ SÔ¨¦ : 

£i¨£ÁºPÒ PÁÛUP : Tmkz öuõhº Á›ø\°À (AP) a, b, c
GÛÀ b = a + c

2
  GÚÄ® ©ØÖ® C[S b Gß£x a ©ØÖ® c 

°ß

Tmk \µõ\› GÚ AøÇUP£kQÓx.
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6.1 AÔ•P® :

•¢øu¯ ÁS¨¦PÎ¼¸¢x •U÷Põn[PÎß AvP©õÚ 

ußø©PøÍ¨ £ØÔ } |ßÓõP öu›¢x öPõsi¸¨£õ´. 9 B® 

ÁS¨¤À, •Êx ö©õzu •U÷Põn[PøÍ¨ £ØÔ } ÂÁµ©õP 

£izv¸¨£õ´. Cµsk £h[PÒ •Êx ö©õzuøÁ¨£ØÔ {øÚÂU 

öPõsk ÁµÄ®, AøÁPÒ J÷µ ÁiÁ® ©ØÖ® J÷µ AÍÄ C¸US 

©õ°ß (©ØÖ® J÷µ AÍÂÀ C¸UP ÷uøÁ°Àø») Aøu |õ® 

ÁiöÁõzu £h[PÒ GÚ AøÇUP»õ® ©ØÖ® SÔ¨¤k® £i, 

•U÷Põn[PÎß ÁiöÁõ¨¦ø©ø¯ |õ® P»¢xøµ¯õh»õ®. 

©ØÖ® •¢øu¯ ÷uØÓ©õÚ ø£uõ÷Põµêß GÎø©¯õÚ 

{¸£nzvÀ öPõkUP¨£mhvÀ Eß AÔøÁ ¤µ÷¯õQUPÄ®.

©ø»PÎß E¯µ[PÒ GÆÁÍÄ Gß£øu¨£ØÔ } ³QUPÄ® 

(GÁöµìm ©ø» GÚUTÖ) AÀ»x ]» }Í©õÚ yµzvß 

E¸Á[PÎß yµ® ({»õ GÚUTÖ) £ØÔ Psk ¤izv¸¨£õ¯õ?

Bíõ ! 
©ø»°ß 
E¯µzøu 
AÍ¨£x 
ªPÄ®  
GÎx

Áõí! Áõí! 
{»øÁ Eh÷Ú |õß 

Aøh÷Áß

•U÷Põn[PÒ                  

TRINGLES 6

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



96 £õh® & 6

•U÷Põnzvß ÁiöÁõ¨¦ø© öPõÒøP°ß £¯ß £kzv 

GÀ»õ E¯µ[PÒ ©ØÖ® yµ[PÍõÚ CøÁPÎß AÍÄPøÍ 

Psk¤iUP •i¢ux. (GkzxUPõmk 7, £°Ø] 6.3 CÀ ÷PÒÂ 15 

©ØÖ® A÷uõk C¢u ¦zuP £õh[PÍõÚ 8 ©ØÖ® 9 I £õº)

6.2 ÁiöÁõzu £h[PÒ :   	

£h® 6.2

£h® 6.1

9 B® ÁS¨¤À, Jß÷Ó¯õÚ 

Bµ[PøÍU öPõsh GÀ»õ 

Ámh[PÐ® •Êx ö©õzuøÁ 

©ØÖ® Jß÷Ó¯õÚ £UP }Í[PøÍU 

öPõsh \© £UP •U÷Põn® 

•Êx ö©õzuøÁ¯õS®.

C¨ö£õÊx Cµsk (AÀ»x 

AvP©õÚ) Ámh[PÒ EÒÍÚ GÚ 

P¸x (£h® 6.1 (i) I £õº) CøÁPÒ 

•Ê ö©õzuøÁ¯õ? AøÁPÒ 

GÀ»õ® J÷µ Bµ[PÍõP CÀø», 

Bu»õÀ AøÁ JßÖUöPõßÖ 

•Ê ö©õzuø©¯À». ]» 

•Êö©õzuø©¯õPÄ® ©ØÖ® 

•Êö©õzuø©¯õP C¸¨£vÀø» 

GÚ SÔzxU öPõÒÍÄ®, 

BÚõÀ, AøÁPÒ ¯õÁ® J÷µ 

ÁiÁzvÀ C¸US®. Bu»õÀ 

GÀ»õÁØøÓ²® ÁiöÁõzuø© 

GßÖ |õ® AøÇUP»õ®. J÷µ 

ÁiÁ•ÒÍ Cµsk ÁiöÁõzu 

£h[PÒ C¸UP»õ® BÚõÀ J÷µ 

AÍÂÀ C¸UP ÷uøÁ°Àø». 

Bu»õÀ GÀ»õ Ámh[PÐ® ÁiöÁõzuøÁPÍõS® Cµsk 

(AÀ»x AvP©õÚ) \xµ[PÒ AÀ»x Cµsk (AÀ»x AvP©õÚ) 

\©£UP •U÷Põn[PÒ GßÚÁõP C¸US® ? (£h® 6.1 (ii) ©ØÖ® 

(iii) I £õº), Ámh[PÎß ÁøPø¯ PÁÛUS® ÷£õx, C[÷P GÀ»õ 
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\xµ[PÒ ©ØÖ® \© £UP •U÷Põn[PÒ ÁiöÁõzuøÁPÍõS®.

÷©÷»²ÒÍ £i •Êxö©õzu (AÀ»x \ºÁ\©) £h[PÒ 

GÀ»õ® ÁiöÁõzu©õS® BÚõÀ ÁiöÁõzu £h[PÒ •Êx 

ö©õzuøÁ¯õP C¸UP ÷uøÁ°Àø».

J¸ Ámh•® ©ØÖ® J¸ \xµ® ÁiöÁõzuøÁPÍõS©õ? J¸ 

•U÷Põn® ©ØÖ® J¸ \xµ® ÁiöÁõzuøÁPÍõS©õ? (£h® 

6.1 £õº) £h[PøÍ £õºzuÄhß EßÚõÀ C¢u ÷PÒÂPÐUS 

ÁiöÁõzu® AÀ» Gß£x \õzv¯©õS® (Hß ?) 

(£h® 6.2 £õº) Cµsk |õØPµ[PÍõÚ ABCD ©ØÖ® PQRS 

£ØÔ GßÚ TÓ•i²® ? AøÁ¯õÄ® ÁiöÁõzuøÁPÍõS©õ? 

£h[PÍõÚ CøÁPÒ ÷uõØÓzvÀ ÁiöÁõzu©õP C¸UP»õ®  

BÚõÀ {a\¯©õP \õzv¯©õ GÚ TÓ•i¯õx. Bu»õÀ, ÁiöÁõzu 

£h[PÐUS ]» ÂÁµn® Pmhõ¯® Esk ©ØÖ® öPõkUP¨£mh 

Cµsk £h[PÒ ÁiöÁõzu £h[PÒ AÀ»x CÀø»¯õ Gß£øu 

GxÁõQ¾® {ºn°UP |©US Buõµ® C¸UP ÷Ásk®. CuØUPõP, 

£h® 6.3 CÀ öPõkUP¨£mh ¦øP¨£hzøu £õºUPÄ®.

£h® 6.3

J÷µ ©õv›¯õÚ ¦øP¨£h[PøÍU öPõsh bõ£P ]ßÚ©õÚ 

J÷µ J¸ •øÓ £õºzuÄhß (uõä©íõÀ) GÚ TÓ»õ® BÚõÀ 

AøÁPÒ AÍÂÀ Âzv¯\©õS®, C¢u ‰ßÖ ¦øP¨£h[PÒ 

ÁiöÁõzu©õÚuõ? B®, AøÁPÒ uõß.

J÷µ |£øµ \õº¢u Jß÷Ó¯õÚ AÍøÁU öPõsh Cµsk 

¦øP¨£h[PÎÀ, J¸ ¦øP¨£hzvÀ AÁµx Á¯x 10 Á¸h[PÒ 

©ØÖ® ©ØöÓõßÔÀ Á¯x 40 Á¸h[PÒ Eøh¯ ¦øP£h[PøÍ 

GßÚöÁßÖ TÓ •i²©õ? Jß÷Ó¯õÚ AÍøÁU öPõsh Cµsk 
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¦øP¨£h[PÒ BÚõÀ AøÁ {a\¯©õP J÷µ ÁiÁzvÀ C¸UPõx 

Bu»õÀ AøÁ ÁiöÁõzuøÁPÍõP C¸UPõx. 

Jß÷Ó¯õÚ £ha_¸Î¼¸¢x öÁÆ÷ÁÖ AÍÄPÎÀ 

¦øP¨£h[PÒ Aa\iUS® ÷£õx ¦øP¨£hUPõ› GßÚaö\´ÁõÒ? 

u£õÀ ÂÀø» £õì÷£õºm ©ØÖ® Ag\À Amøh BQ¯ 

AÍÄPøÍ¨ £ØÔ } Pmhõ¯® ÷PÒÂ £mi¸¨õ´, ö£õxÁõP 

35mm AÍÄ, ]Ô¯ AÍøÁU öPõsh £ha\¸øÍ GkzxUöPõsk  

AQÀ £h® Gkzx, ¤µS Aøu 45mm (AÀ»x 55mm) GßÓ AÍÄUS 

ö£›uõUP¨£kQÓx  GÚ TÖ. 

CÆÁõÓõP, ]Ô¯ ¦øP¨£hzvÀ EÒÍ G¢u J¸ ÷PõmkxsøhU 

P¸vÚõ¾®, ö£›¯ ¦øP¨£hzvÀ Auß Jzu ÷PõmkxshõÚx 

AuÝøh¯  
45
35

 
 
 

 (AÀ»x 
55
35

 
 
 

) GßÓ AÍÂÓUS ö£›uõUP £mi¸US®. 

Cx, ]Ô¯ ¦øP¨£hzvÀ C¸US® JÆöÁõ¸ ÷Põmkzxsk÷©  

35:45 (AÀ»x 35:55) GßÓ ÂQuzvÀ ö£›x¨£kzu¨£mkÒÍx 

GßÖ ö£õ¸Ò£k®. Cøu÷¯ ö£›¯ ¦øP¨£hzvÀ C¸US® 

JÆöÁõ¸ ÷Põmkzxsk÷©  45:35 (AÀ»x 55:35) GßÓ ÂQuzvÀ 

]Ô¯uõUP¨£mkÒÍx GÚÄ® TÓ»õ®. ÷©¾®, öÁÆ÷ÁÖ 

AÍÄÒÍ Cµsk ¦øP¨£h[PÎÀ EÒÍ xskU÷PõkPÒ  

÷\õi°ß |kÂÀ EÒÍ \õ´øÁU (AÀ»x ÷Põn[PÒ)  P¸S®÷£õx 

\õ´ÄPÒ (AÀ»x ÷Põn[PÒ) G¨ö£õÊx÷© \©® Gß£øu } 

£õºUP»õ®. SÔ¨¤mh Cµsk £»÷Põn[PÒ ©ØÖ® Cx Cµsk 

£h[PÎß ÁiöÁõzuø©°ß \õµ©õSö©Ú, |õ® CuøÚ TÓ»õ®.

J÷µ GsoUøP°À £UP[PøÍ Eøh¯ Cµsk £» 

÷Põn[PÒ BÚøÁ,

(i) AÁØÔß Jzvø\ÄU ÷Põn[PÒ \©©õP C¸US©õ°ß 

©ØÖ® (ii) AÁØÔÚ Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ 

(ÂQu\©®) C¸US ©õQÀ, AøÁ ÁiöÁõzuøÁPÒ BS®.

JzvÚ\Ä¨ £UP[PÎß CÆÂQu\©©õÚx, "AÍÄUPõµo' (Scale 
Factor AÀ»x SÔ°mk ¤ßÚ®) GßÖ AøÇUP¨£kQÓx Gß£øuU 

SÔzxUöPõÒ. E»P¨£h[PÒ (World Maps) ©ØÖ® Pmih[PÒ Pmh 
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÷uøÁ¯õÚ Áøµ£h[PÒ •u¼¯Ú uS¢u AÍÄUPõµoPÎß 

EuÂø¯öPõsk® ©ØÖ® ]» S›¨¤mh ©µ¦PøÍU øP¯õsk® 

u¯õ›UP¨£kQßÓÚ Gß£øu } Pmhõ¯® ÷PÒÂ£mi¸¨£õ´.

£h[PÎß ÁiöÁõzuø©ø¯ öuÎÁõP ¦›¢xöPõÒÍ, ¤ß 

Á¸® ö\¯À £õkPøÍ ö\´¯»õ®.

ö\¯À£õk 1 : Tøµ°ß Em¦Ózvß 

÷©À 0 GßÓ ¦ÒÎ°À øÁUPÄ® 

©ØÖ® Ax EßÝøh¯ 

ÁS¨£øÓ°À EÒÍ ÷©øáUS 

÷|µõP R÷Ç C¸UP ÷Ásk®.

J¸ \©zuÍ Amøh £»øPU 

öPõsk, J¸ £» ÷Põnzøu 

öÁmhÄ®, AuøÚ |õØPµ®  

ABCD GÚ TÖ, J¸ \©zuÍ 

Amøh £»øPU öPõsk 

©ØÖ® ÷©øáUS® G›²® ªß 

ÂÍUQØUS |kÂÀ uøµUS Aøu 

Cøn¯õP C¸US®£i øÁUPÄ®. 

Akzuõº ÷£õÀ, ÷©øá°ß «x {Ç»õÚ  ABCD Cß E¸Á® 

÷uõßÖ®. (£h® 6.4 I £õº) A÷u ©õv›¯õÚ {Ç¼ß GÀø»U 

÷Põmøhø¯ SÔUPÄ®. ö£›uõUP¨£mh (AÀ»x ªøP¨£kzv¯) 

|õØPµ©õÚA′B′C′D′ Gß£øu SÔzxUöPõÒ. JÎ¯õÚx J¸ 

÷|ºU÷PõmiÀ £µÁaö\´²® Hß GÛÀ Ax JÎ°ß ußø©¯õS®. 

Pvº OA «x A′ C¸US®, Pvº OB «x B′ C¸US®, Pvº OC «x C′ 
C¸US® ©ØÖ® Pvº OD  «x D′ C¸US® Gß£øu SÔzxU öPõÒ. 

Bu¼ß, |õØPµ©õÚ A′B′C′D′US |õØPµ©õÚ ABCD 

ÁiöÁõzuuõS®. uÂµ |õØPµ©õÚ ABCD US |õØPµ©õÚ A′B′C′D′ 
ÁiöÁõzuuõS® GÚ |õ® TÓ»õ®.

C[÷P, Ea]¯õÚ A, BÚx Ea]¯õÚ A′ US Jzv¸US®, Ea]¯õÚ 

B, BÚx Ea]¯õÚ B′ US Jzv¸US®, Ea]¯õÚ C BÚx Ea]¯õÚ 

£h® 6.4
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C′ US Jzv¸US®, Ea]¯õÚ D BÚx Ea]¯õÚ  D′ US Jzv¸US®. 

AÔSÔ¯õP, C¢u Jzv¸¨¦PøÍ Cøu¨÷£õ» SÔUP»õ® 

A′  A, B′  B, C′  C ©ØÖ® D′  D, ÷Põn[PÒ ©ØÖ® 

Cµsk |õØPµ[PÎß £UP[PÒ Esø©¯õP AÍUPÄ®, } AuøÚ  

£›÷\õvUP»õ®.

 (i) ∠A = ∠A′, ∠B = ∠B′, ∠C = ∠C′, ∠D = ∠D′ ©ØÖ®

 (ii) ' ' ' ' ' ' ' '
AB BC CD DA

A B B C C D D A
= = =  

Jß÷Ó¯õÚ GsoUøP°À £UP[PøÍ öPõsh Cµsk £» 

÷Põn[PÒ BÚøÁ, 

(i) GÀ»õ Jzvø\ÄU ÷Põn[PÒ \©©õ°ß ©ØÖ®  

(ii) GÀ»õ Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ (AÀ»x 

ÂQu \©zvÀ) C¸US©õQÀ, ÁiöÁõzuøÁPÍõS® Gß£øu Cx 

Á¼²ÖzxQÓx.

÷©÷»²ÒÍ £i, £h® 6.5 CÀ |õØPµ[PÍõÚ  ABCD ©ØÖ® 

PQRS ÁiöÁõzu©õÚøÁ GÚ } _»£©õP TÓ»õ®. 

£h® 6.5

SÔ¨¦ : J¸ £»÷Põn® ©ØöÓõ¸ £»÷PõnzvØUS 

ÁiöÁõzuø©¯õQÀ ©ØÖ® Cµshõ® £» ÷PõnzvØS ‰ßÓõ® 

£» ÷Põn® ÁiöÁõzu©õQß, Akzuõº ÷£õÀ •u»õ® £» ÷Põn® 

‰ßÓõ® £» ÷PõnzvØS ÁiöÁõzu©õS®.
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£h® 6.6 CÀ Cµsk |õØPµ[PÍõÚ (J¸ \xµ® ©ØÖ® J¸  

ö\ÆÁP®) AøÁPÎß Jzvø\ÄU ÷Põn[PÒ \©® Gß£øu 

SÔzxU öPõÒ, BÚõÀ Auß Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ 

ÂQuzvÀ CÀø».

£h® 6.6

BøP¯õÀ, CÆÂµsk |õØPµ[PÒ ÁiöÁõzuøÁ CÀø», 

Jß÷Ó¯õÚ £h® 6.7 CÀ Cµsk |õØPµ[PÎß (J¸ \xµ® 

©ØÖ® J¸ \õ´ \xµ®) Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ 

EÒÍx, BÚõÀ AÁØÔß Jzvø\ÄU ÷Põn[PÒ \©©õP CÀø» 

Gß£øu SÔzxUöPõÒ ©Ö£i²®, CÆÂµsk £» ÷Põn[PÒ 

(|õØPµ[PÒ) ÁiöÁõzu©õP CÀø».

£h® 6.7

CÆÁõÓõP ÷©÷»²ÒÍ Cµsk {£¢uøÚPÒ (i) ©ØÖ® 

(ii) CÀ H÷uÝö©õßÖ ©mk÷© Cµsk £» ÷Põn[PÎß 

ÁiöÁõzu©zvØUS ÷£õx©õÚuõP CÀø».
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£°Øa] 6.1

1)	 öPõkUP¨£mh Aøh¨¦SÔ°À \›¯õÚ ö\õØPøÍ £¯ß£kzv 

÷Põimh Ch[PøÍ {µ¨£Ä®.

	 (i) GÀ»õ Ámh[PÐ®   (\ºÁ\©®, ÁiöÁõzuøÁ)

	 (ii) GÀ»õ \xµ[PÐ®  (ÁiöÁõzuøÁ, \ºÁ\©®)

	 (iii) GÀ»õ  •U÷Põn[PÐ® ÁiöÁõzuøÁPÍõS®. 

(C¸\©£UP, \©£UP)

	 (iv) Jß÷Ó¯õÚ GsoUøP°À £UP[PøÍöPõsh Cµsk 

£»÷Põn[PÒ ÁiöÁõzuøÁ¯õQÀ, (a) AÁØÔß Jzu 

÷Põn[PÒ  ©ØÖ® (b) AÁØÔß Jzu £UP[PÒ

(\©®, \©ÂQu©õS®) 

2.	 RÌÁ¸ÁÚÁØÔØS öÁÆ÷ÁÖ GkzxUPõmkPøÍ u¸P.

	 (i) ÷áõiÁiöÁõzu £h[PÒ 

	 (ii)÷áõiÁiöÁõzuªÀ»õu £h[PÒ.

3.	 ¤ß Á¸® |õØPµ[PÒ ÁiöÁõzuøÁ¯õ AÀ»x CÀø»¯õ 

GÚ ÂÁ›.

£h® 6.8

6.3 •U÷Põn[PÎß ÁiöÁõzuø©

Cµsk •U÷Põn[PÎß ÁiöÁõ¨¦ø© £ØÔ EßÚõÀ GßÚ 

TÓ•i²®? 

J¸ •U÷Põn® Gß£x® J¸ £»÷Põn©õS® Gß£øu 

{øÚÄUTÖP, Bu¼ß Cµsk •U÷Põn[PÍõÚøÁ (i) AÁØÔß 

Jzvø\Ä ÷Põn[PÒ \©©õP C¸¢uõÀ ©ØÖ® (ii) AÁØÔß  
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Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ (AÀ»x ÂQu \©®) 

C¸¢uõÀ ©mk÷© ÁiöÁõzuøÁPÍõS®.

Cµsk •U÷Põn[PÎß Jzvø\Ä ÷Põn[PÒ \©® GÛÀ, 

AÁØøÓ \© ÷Põn •U÷Põn[PÒ GÚ»õ® Gß£øu SÔzxU 

öPõÒ. Cµsk \© ÷Põn •U÷Põn[PøÍ \®£¢u¨ £kzv J¸ 

•UQ¯©õÚ Eßø©ø¯ ¦PÌÁõ´¢u J¸ Q÷µUP Pou÷©øu¯õÚ  

÷uÀì Gß£Áº ¤ßÁ¸©õÖ öPõkzxÒÍõº.

Cµsk \©÷Põn •U÷Põn[PÎß 

H÷uÝ® Cµsk Jzvø\ £UP[PÎß 

ÂQu[PÒ G¨ö£õÊx® Jß÷Ó¯õP 

C¸US®.

CuØUS AÁº Ai¨£øh ÂQu \© 

÷uØÓzvß (C¨ö£õÊx Cx ÷uÀì ÷uØÓö©Ú 

AøÇUP¨£k®) •iøÁ £¯ß£kzv¯uõP 

|®£¨£kQÓx.

Ai¨£øh ÂQu \©z÷uØÓzøu 

¦›¢xUöPõÒÍ, ¤ß Á¸® ö\¯À £õkPøÍ 

ö\´÷Áõ®.

ö\¯À£õk 2 : H÷uÝ® ÷Põn® XAY I ÁøµP 

£h® 6.9

©ØÖ® AuÝÒ J¸ £UP©õÚ AX, AP = PQ = 
QD = DR = RB C¸US©õÖ  P, Q,  D, ©ØÖ® B 
(¦ÒÎPÒ 5 GÚ TÖ) ¦ÒÎPøÍ SÔUPÄ®. 

C¨ö£õÊx, B Cß ÁÈ¯õP (£h® 6.9 I 

£õº) AY I C CÀ öÁmk®£i ÷Põk JßøÓ 

Áøµ¯Ä®. 

A÷uõk, D ¦ÒÎ°ß ÁÈ¯õP,  E CÀ AC I öÁmk®£i BC US 

J¸ CønU÷Põk JßøÓ ÁøµP. 3
2

AD
DB

=  PõÚ Áøµ•øÓ°¼¸¢x }

PÁÛUP •i²©õ? AE ©ØÖ® EC I AÍUPÄ®. ?AE
EC

= GßÚÁõP

C¸US® ? A÷uõk 
AE
EC  BÚx 

3
2  S \©® Gß£øu PÁÛUPÄ®.
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BøP¯õÀ, •U÷Põn® ABC CÀ DE || BC ©ØÖ® AD AE
DB EC

= . 

Gß£øu } £õºUP»õ®. Cx uØö\¯»õP |h¢u JßÓõ?

C¸UPõx, Hß GÛÀ Cx ¤ßÁ¸® ÷uØÓzvß (Ai¨£øh 

ÂQu \©z÷uØÓö©Ú AøÇUP¨£k®) Põµn©õP {PÌ¢u÷u BS®.

÷uØÓ® 2.1 : J¸ •U÷Põnzvß J¸ £UPzvØS Cøn¯õP J¸ 

÷|º ÷Põmøh Áøµ¢uõÀ ©ØÓ Cµsk £UP[PøÍ öÁÆ÷ÁÓõÚ 

¦ÒÎPÎÀ Ax öÁmk®÷£õx, ©ØÓ Cµsk £UP[PÒ \© 

ÂQuzvÀ ¤›UP£kQßÓÚ.

}¸£n® : J¸ •U÷Põn® ABC |©US 

£h® 6.10

öPõkUP¨£mhx (£h® 6.10 I £õº), 

•øÓ÷¯ D ©ØÖ® E CÀ ©ØÓ Cµsk 

£UP[PÍõÚ AB ©ØÖ® AC I £UP® BC 

US Cøn¯õP J¸ ÷Põk öÁmhmk®.

AD AE
DB EC

=  GÚ |õ® {¹¤UP ÷Ásk®. 

BE ©ØÖ® CD I ÷\ºUPÄ® DM⊥AC 

©ØÖ® EN ⊥ AB GÚ ÁøµP.

C¨ö£õÊx ∆ADE °ß £µ¨£ÍÄ = 
1
2  AizuÍ® × E¯µ®

                                                = 
1
2

AD × EN

•U÷Põn® ADE Cß £µ¨£ÍøÁ  £µ (ADE) GÚ IX ® ÁS¨¤À 

C¸¢x {øÚÄU TØP, 

Bu¼ß, £µ (ADE) = 
1
2

AD × EN 

              £µ (BDE) = 
1
2

DB × EN

              £µ ADE = 
1
2
 AE × DM ©ØÖ® £µ (DEC) = 1

2
 EC × DM

	 Bu»õÀ, 
1 AD EN(ADE) AD2
1(BDE) DBDB EN
2

×
= =

×

                  (1)
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©ØÖ®      
1 AE×DM(ADE) AE2= =1(DEC) ECEC×DM
2

                     (2)

   

Jß÷Ó¯õÚ DE AizuÍzvß «x  ∆BDE ©ØÖ® ∆DEC ©ØÖ® BC 
©ØÖ® DE BQ¯ Jß÷Ó¯õÚ CønPÎß |kÂÀ C¸US®.

Bu»õÀ, £µ (BDE) = £µ (DEC) 			   (3) 

Bu»õÀ, (1), (2) ©ØÖ® (3) CÀ C¸¢x |õ® ö£ÖÁx.

    	      
AD AE
DB EC

=

A÷uõk Cuß ©Öuø» ÷uØÓ•® Esø©¯õ? (©Öuø»°ß 

Aºzuzøu, ¤º÷\ºUøP 1 £õº) CuøÚ ÷\õvUP, ¤ß Á¸® 

ö\¯À£õmøh ö\´¯Ä® :

ö\¯À£õk 3 : EßÝøh¯ 

£h® 6.11

÷|õmk¨¦zuPzvß ÷©À ∠XAY ÁøµP. 

©ØÖ® Pvº AX Cß «x AB1 = B1B2 = B2B3 = 

B3B4 = B4B5 C¸US©õÖ ¦ÒÎPÍõÚ B1,B2,B3,B4 

©ØÖ® B I SÔUPÄ®. A÷u ÷£õÀ, Pvº AY 

Cß ÷©À, AC1 = C1C2 = C2C3 = C3C4 = C4C  

C¸US©õÖ ¦ÒÎPÍõÚ C1,C2,C3,C4 ©ØÖ®  

C I SÔUPÄ®. A¨¦Ó® B1C1 ©ØÖ® BC I CønUPÄ®.

(£h® 6.11 I  £õº)

  	  
1

1 1

AB AC
B B C C

=   Gß£øuU  SÔzxU öPõÒ (JÆöÁõßÖ® 
1
4  S \©®) 

A÷uõk ÷PõkPÍõÚ B1C1 ©ØÖ® BC JßÖ ©ØöÓõßÔºUS 

CønU ÷PõkPÍõP C¸¨£øu } £õºUP»õ®.

AuõÁx,    B1C1  || BC                                              	  (1)

Jß÷Ó¯õÚ, B2C2 , B3C3  ©ØÖ® B4C4 CønUS® ÷£õx CuøÚ 

£õºUP»õ®.

2 2

2 2

AB AC 2
BB C C 3

 = =   
 ©ØÖ® B2C2  || BC                                  (2)
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3 3

3 3

AB AC 2
B B C C 3

 = =   
 ©ØÖ® B3C3  || BC 				     (3)

4 4

4 4

AB AC 4
B B C C 1

 = =   
 ©ØÖ® B4C4  || BC                                  (4)

(1), (2), (3) ©ØÖ® (4) CÀ C¸¢x. Jß÷Ó¯õÚ ÂQuzvÀ J¸ 

•U÷Põnzøu Cµsk £UP[PøÍ ¤›US® J¸ ÷Põk Gß£øu 

CvÀ PÁÛUPÄ®, A¨£iö¯ÛÀ ‰ßÓõÁx £UPzvØUS A¢u 

÷Põk Cøn¯õP C¸US®.

öÁÆ÷ÁÖ AÍÄPÎÀ H÷uÝ® ÷Põn©õQ¯ XAY Áøµ¢x C¢u 

ö\¯À£õmøh v¸®£ ö\´¯Ä® ©ØÖ® GsoUøP°À H÷uÝ® 

JßÖ \© £SvPøÍ AX ©ØÖ® AY Cß ÷©À GkzxUöPõÒ. 

JÆöÁõ¸ •øÓ²®, J÷µ •iøÁ } ÷\¸Áõ´, CÆÁõÖ, ¤ß Á¸® 

÷uØÓzøu |õ® Aøh÷Áõ®, Ax 6.1 ÷uØÓzvß ©Öuø»¯õS®.

÷uØÓ® 6.2 : J¸ •U÷Põnzvß Cµsk 

£h® 6.12

£UP[PøÍ J¸ ÷|º÷Põk \© ÂQuzvÀ 

¤›zuõÀ, A¢u ÷|º÷Põk •ßÓõ® 

£UPzvØS C¸US®.

AD AE
DB EC

=  ÷£õßÓ J¸ ÷Põk DE 

I GkzxUöPõsk C¢u ÷uØÓzøu 

{¹¤UP»õ® ©ØÖ® BC US DE Cøn¯õP 

C¸UPõx GÚ {øÚzxUöPõÒ (£h® 

6.12 I £õº)

BCUS DE Cøn¯õP CÀø»¯õQÀ, BCUS Cøn¯õP J¸ 

÷PõhõÚ DE′ ÁøµP. 

BøP¯õÀ 
AD AE=
DB E C

'
'    (Hß?)

Bu»õÀ 
AE AE=
EC E C

'
'  (Hß?)
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÷©÷»²ÒÍ Cµsk £UP[PÐUS 1 I TmhÄ®. E ©ØÖ® E′ 

Pmhõ¯©õP JßÖ ÷\¸® Gß£øu } £õºUP»õ® (Hß?)

÷©÷»²ÒÍ ÷uØÓ[PøÍ £¯ß£kzv £h[PøÍ ]» 

Euõµn[PøÍ Gkzx Põmh»õ®. 

GkzxUPõmk 1 : D ©ØÖ® E CÀ •øÓ÷¯ J¸ ∆ABC CÀ £UP[PÍõÚ 

AB ©ØÖ® AC I J¸ ÷Põk öÁmk® ©ØÖ® AU÷Põk BC US Cøn¯õP 

C¸US® GÛÀ,  
AD AE=
AB AC

 GÚ {¹¤UPÄ® (£h® 6.13 I £õº)

wºÄ :        		  DE || BC         

 BøP¯õÀ,	
AD AE
DB EC

=  ......   (÷uØÓ® 6.1)        	

£h® 6.13

AÀ»x	         
DB EC=
AD AE      

AÀ»x             
DB EC+1 = 1
AD AE

+

AÀ»x             
AB AC=
AD AE

BøP¯õÀ         
AD AE=
AB AC

GkzxUPõmk  2 :  J¸ \›ÁP® ABCD CÀ 

£h® 6.14

AB || DC. ABUS EFCøn¯õP C¸US©õÖ, 

Cøn¯õP CÀ»õu £UP[PÍõÚ AD 
©ØÖ® BC Cß ÷©À •øÓ÷¯  EÒÍ 

¦ÒÎPÒ  E ©ØÖ® F BS®.

	
AE AG=
ED GC

AG BF=
GC FC  GÚU Põmk

wºÄ :  G CÀ EF I öÁmk® £i AC I 	    

£h® 6.15

CønUPÄ®  ( £h® 6.15 I £õº) 

AB || DC ©ØÖ® EF || AB (öPõkUP¨£mhøÁ) 

BøP¯õÀ,  EF || DC (J¸ ÷PõmkUS 

Cøn¯õÚ÷PõkPÒ JßÓ ©ØöÓõßÔØS 

Cøn¯õP C¸US®)	
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	 C¨ö£õÊx, ∆ADC CÀ EF || DC  (EF || DC Gß£uõÀ)    

BøP¯õÀ 
AE AG=
ED GC  (÷uØÓ® 6.1)   	  (1)

A÷u÷£õ», ∆CAB CÀ C¸¢x

     
CG CF=
AG BF

   i.e.    AG BF=
GC FC

                      	  (2)

Bu»õÀ (1) ©ØÖ®(2) CÀ C¸¢x                         

£h® 6.16

     
AE BF=
ED FC

GkzxUPõmk 3 :   £h® 6.16 CÀ 
PS PT=
SQ TR

©ØÖ® ∠PST = ∠PRQ.

PQR J¸ C¸\©£UP •U÷Põn® GÚ {¹¤.

wºÄ :  
PS PT=
SQ TR  (Cx öPõkUP¨£mhx)

BøP¯õÀ ST || QR (÷uØÓ® 6.2) 

Bu»õÀ, ∠PST = ∠PQR (Jzvø\ÄU ÷Põn[PÒ)       	   (1)

A÷uõk, Cx öPõkUP£mhx	

∠PST = ∠PRQ                                                          	    (2)

BøP¯õÀ, ∠PRQ = ∠PQR ((1) ©ØÖ® (2) ¼¸¢x)

Bu»õÀ PQ = PR (\©©õÚ ÷Põn[PÐUS Gv÷µ²ÒÍ £UP[PÒ) 

AuõÁx, ∆PQR J¸ \©£UP •U÷Põn©õS®.

£°Ø] 6.2

1.	 £h® 6.17 CÀ (i) ©ØÖ®  (ii) DE || BC, (1) CÀ  EC I ©ØÖ® (ii) 
CÀ AD I Psk ¤i.

£h® : 6.17

(i) (ii)
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2.	 J¸ •U÷Põn® PQR CÀ •øÓ÷¯ PQ ©ØÖ® PR £UP[PÎß 

÷©À ¦ÒÎPÍõÚ E ©ØÖ® F EÒÍÚ. ¤ß Á¸® ÁøPPÎÀ 

JÆöÁõßÔ¾®, EF || QR BP EÒÍuõ?

	 (i) PE = 3.9 ö\.«., EQ = 3ö\.«., PF = 3.6 ö\.«. ©ØÖ® FR = 2.4 ö\.«.

	 (ii) PE = 4 ö\.«., QE = 4.5 ö\.«., PF = 8 ö\.«. ©ØÖ® RF = 9 ö\.«.

	 (iii) PQ = 1.28 ö\.«., PR = 2.56 ö\.«., PE = 0.18 ö\.«. 
		  ©ØÖ® PF = 0.36 ö\.«.

3.	 £h® 6.18 CÀ, LM || CB ©ØÖ® LN || CD,  

£h® 6.18

¯õP C¸US ©õ°ß 
AM AN=
AB AD

 GÚ {¹¤.

4.	 £h® 6.19 CÀ, DE || AC ©ØÖ®  DF || AE, 

£h® 6.19

	 GÛÀ  BF BE=
FE EC

 GÚ {¹¤.

5.	 £h® 6.20 CÀ, DE || OQ ©ØÖ® 

£h® 6.20

 

DF || OR GÛÀ EF || QR GÚ PõmkP.

6.	 £h® 6.21 CÀ, AB || PQ ©ØÖ® AC || PR 

GßÓø©¢uÁøP°À, OP, OQ ©ØÖ® OR 

«uõÚ ¦ÒÎPÒ •øÓ÷¯ A, B ©ØÖ® C 

BS®. BC || QR GÚ PõmkP.

7.	 ÷uØÓ® 6.1I £¯ß £kzv, J¸ 

£h® : 6.21

•U÷PõnzvÀ J¸ £UPzvß 

ø©¯¨¦ÒÎ°À C¸¢x Cµshõ® 

£UPzvØS Cøn¯õP Áøµ¯¨£mh 

÷|º÷PõhõÚx, •U÷Põnzvß •ßÓõÁx 

£UPzøu C¸\©U TÔk® (9® ÁS¨¤À 

ö©´¤zuøu {øÚÄUTÖ) GÚ {¸¤.
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8.	 ÷uØÓ® 6.2I £¯ß £kzv J¸ •U÷Põnzvß H÷uÝ® C¸ 

£UP[PÎß ø©¯¨¦ÒÎPøÍ CønUS® ÷|º ÷PõhõÚx, 

•U÷Põnzvß ‰ßÓõÁx £UPzvØS Cøn¯õS® GÚ {¸¤.

(Cøu } 9® ÁS¨¤À ö\´xÒÍõ´ GÚ {øÚÄU TÖ)

9.	 J¸ \›ÁP©õÚ ABCD CÀ AB || DC ©ØÖ® O ¦ÒÎ°À Auß ‰ø»

	 Âmh[PÒ JßÖ ©ØöÓõßøÓ öÁmk® GÛÀ  
AO CO=
BO DO  GÚ 

PõmkP.

10.	
AO CO=
BO DO

 GßÓø©¢u ÁøP°À O GßÓ ¦ÒÎ°À J¸ |õØPµ©õÚ

	 ABCD Cß ‰ø» Âmh[PÒ JßÖ ©ØöÓõßøÓ öÁmkQßÓÚ 

GÛÀ, ABCD J¸ \›ÁP® GÚ Põmk.

6.4.	 •U÷Põn[PÎß ÁiöÁõzuø©UPõÚ {£¢uøÚPÒ.

•ßÚõÀ ¤›Ä¨£i, Cµsk •U÷Põn[PÎß ÁiöÁõzuø© 

|õ® ÂÁ›¨÷£õ® (i) Auß Jzvø\ÄU ÷Põn[PÒ \©©õQÀ (ii) 
Auß Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ C¸US ©õ°ß 

(\©ÂQuzvÀ) AuõÁx, ∆ABC ©ØÖ® ∆DEF,

(i)	 ∠A = ∠D, ∠B = ∠E, ∠C = ∠F ©ØÖ® 

(ii)	
AB BC CA= =
DF EF FD  BQÀ, Cµsk •U÷Põn[PÒ ÁiöÁõzu©õS®

	 (£h® 6.22 I £õº)

£h® 6.22

C[÷P, D, Cß Jzvø\Ä÷Põn® A,  E Cß Jzvø\Ä÷Põn® 

B ©ØÖ® F Cß Jzvø\Ä÷Põn® C BS®. AÔSÔ¯õP Cµsk 

•U÷Põn[PÎß ÁiöÁõzuø©ø¯ C¨£i²® |õ® GÊu»õ®. 

∆ABC ∼ ∆DEF ©ØÖ® Cøu Cuß÷£õÀ £iUP»õ®. •U÷Põn® ABC 

Gß£x •U÷Põn®  DEF US ÁiöÁõzuuõS®. Cuß AÔSÔ ∼ Cx 
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"ÁiöÁõzu®' GÚ {Özx®. 9B® ÁS¨¤À •Êxö©õzuzvØS  

(\ºÁ\©zvØS) "≅' GßÓ AÔSÔø¯ {øÚÄUTÓÄ®.

Cµsk •U÷Põn[PÎß \ºÁ\©zøu SÔzux ÷£õ»÷Á, 

ÁiöÁõzu C¸ •U÷Põn[PøÍ SÔ¨¤k®÷£õx, Jzvø\ÁõÚ Ea]

PøÍ¨ £¯ß£kzv÷¯ SÔ±kö\´uÀ ÷Ásk®. GkzxUPõmhõP,  

£h® 6.22 CÀ ∆ABC ∼ ∆EDF AÀ»x ∆ABC ∼ ∆FED GÚ |õ® GÊuUThõx. 

C¸¨¤Ý®, ∆BAC ∼ ∆EDF GÚ GÊu»õ®.

C¨ö£õÊx C¯ØUøP¯õP J¸ ÷PÒÂ GÊ®; Cµsk 

•U÷Põn[PÎß ÁiöÁõzuø© \›£õºUS® ÷£õx, ABC ©ØÖ® DEF 
GÚ TÖ, Jzvø\Ä ÷Põn[PÍõÚ (∠A = ∠D, ∠B = ∠E, ∠C = ∠F) Auß 

\®£¢uPøÍ \©zxÁ £kzv GÀ»õ ÁØøÓ²® |õ® £õºUP ÷Ásk®.

©ØÖ® Jzvø\Ä £UP[PÍõÚ 
AB BC CA= =
DF EF FD( )Auß ÂQu[PøÍ 

\®£¢u¨£kzv GÀ»õÁØøÓ²®  \©©õS©õ Gß£øu £›÷\õvzx 

C¸¨£õ´. Cµsk •U÷Põn[PÎß ‰ßÖ ÷\õiPÒ ©mk® Jzvø\ 

£SvPøÍ (AÀ»x EÖ¨¦) Em£kzv Cµsk •U÷Põn[PÎß 

•Êx ö©õzuøÁ ]» {£¢uøÚPÍõÀ EÚUS Qøhzv¸US®. 

C[÷P²® Th, Cµsk •U÷Põn[PÎß Jzv¸US® £SvPÍõÚ 

÷\õiPÒ GsoUøP°À SøÓÁõÚ \®©¢uzvß |k÷Á Em£kzv 

{£¢uøÚø¯ Aøh¯ {a\¯©õP •¯Ø]ø¯ ö\´¯Ä®, AuØS 

£v»õP BÖ ÷\õiPÎß Jzvø\ £SvPÍõS®. CuØUPõP, ¤ß 

Á¸® ö\¯À £õmøh ö\´¯Ä®.

ö\¯À£õk 4 : Cµsk öÁÆ÷ÁÖ AÍÄPøÍU öPõsh Cµsk 

xskU ÷PõkPÍõÚ BC ©ØÖ® EFI ÁøµP. Akzuõº÷£õÀ, ¦ÒÎPÍõÚ 

B ©ØÖ® C •øÓ÷¯, ]» AÍÄPøÍU öPõsk ÷Põn[PÍõÚ PBC 

©ØÖ® QCB I Aø©UPÄ®. 600 ©ØÖ® 400 GÚ TÖ, A÷uõk, E ©ØÖ® 

F ¦ÒÎPÎÀ, 600 ©ØÖ® 400 •øÓ÷¯ ÷Põn[PÍõÚ ∠REF ©ØÖ® 

∠SPF CÀ Aø©UPÄ®. (£h® 6.23 I £õº) 

£h® 6.23
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A GßÓ ChzvÀ PvºPÍõÚ BP ©ØÖ® CQ JßÖ ©ØöÓõßøÓ 

öÁmi öPõÒÐ® ©ØÖ® D ChzvÀ PvºPÍõÚ ER ©ØÖ® FS JßÖ 

©ØöÓõßøÓ öÁmk®. •UöPõn[PÍõÚ ABC ©ØÖ® DEF CÀ ∠B = 
∠E, ∠C = ∠F ©ØÖ® ∠A = ∠D Gß£ø } £õºUP»õ®, AuõÁx, Cµsk 

•U÷Põn©õÚ CøÁPÎÀ Jzvø\Ä ÷Põn[PÒ \©®.

Jzvø\Ä £UP[PÍõÚ Aøu£ØÔ GßÚ TÓ •i²® ?

 
BC 3= =0.6
EF 5  I SÔzxU öPõÒ. 

AB
DE  ©ØÖ® 

CA
FD  GßÚÁõS®? AB, DE, CA

©ØÖ® FD I ÷©À AÍUS® ÷£õx,  
AB
DE  ©ØÖ® 

CA
FD  ²® Th 0.6US \©©õP

C¸¨£øu |õ® Psk¤iUP •i²® (AÍUS® ö£õÊx HØ£k® ]» 

uÁÖPÒ C¸¢uõ¾® 0.6 US Qmhzumh \©©õP C¸US®.) CÆÁõÓõP, 

AB
DE
AB BC CA= =
DF EF FD . •U÷Põn ÷\õiPÒ CµskUS ÷©Ø£mhøÁPÎÀ

Aø©US® £i¯õÚ ö\¯À£õmøh } v¸®£ ö\´ JÆöÁõ¸

÷|µzv¾®, Auß Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ  

C¸US®÷£õx (AÀ»x \© ÂQu®) JzvøÄ ÷Põn[PÒ \©©õP 

C¸¨£øu  } Psk ¤iUP»õ®. Ca ö\¯À£õhõÚx, Cµsk 

•U÷Põn[Îß  ÁiöÁõzuø©UPõÚ RÇÁ¸® {£¢uøÚUS öPõsk 

ö\ÀQÓx.

÷uØÓ® 6.3 : Cµsk 

£h® 6.24

•U÷Põn[PÎß Jzvø\Ä 

÷Põn[PÒ \©ö©ÛÀ, Auß 

AuÝøh Jzvø\Ä £UP[PÒ J÷µ 

ÂQuzvÀ (AÀ»x \© ÂQu®) 

C¸US® ©ØÖ® CuÚõÀ 

Cµsk •U÷Põn[PÒ ÁiöÁõ 

zuøÁPÍõS®.

Cµsk •U÷Põn[PÎß ÁiöÁõzuø©°ß {£¢uøÚø¯ 

(÷Põn®&÷Põn®&÷Põn®) ÷Põ.÷Põ.÷Põ. {£¢uøÚ GÚ Cøu 

SÔUP»õ®. 
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∠A= ∠D, ∠B= ∠E ©ØÖ® ∠C  = ∠F C¸US©õÖ Cµsk   

•U÷Põn[PøÍ GkzxU öPõsk C¢u ÷uØÓzøu {¹¤UP»õ®. 

(£h® 6.24I £õº)

DP = AB ©ØÖ® DQ = AC I öÁmk ©ØÖ® PQ I Cøn.

BøP¯õÀ, ∆ABC ≅ ∆DPQ  (Hß?)

Cx öPõkUS® ∠B = ∠P = ∠E ©ØÖ® PQ || EF (G¨£i?)

∴                                           
DP DQ=
PE QF     (Hß?)

i.e.                                                  
AB AC=
DE DF    (Hß?)

ÁiöÁõzu©õP,  
AB BC=
DE EF  ©ØÖ® BøP¯õÀ 

AB BC AC=
DE EF DF

=

SÔ¨¦ : J¸ •U÷Põnzvß Cµsk ÷Põn[PÒ •øÓ÷¯ ©ØöÓõ¸ 

•U÷Põnzvß Cµsk ÷Põn[PÐU \©©õQÀ AÁØÔß •ßÓõÁx 

÷Põn•® •U÷Põnzvß ÷Põn TkuÀ ußø©°ÚõÀ \©® 

BS®. Bu»õÀ, ¤ß Á¸ÁÚØÖÒ ÷Põ.÷Põ.÷Põ. ÁiöÁõ¨¦ø© 

PmhøÍ Âvø¯ CÆÁõÖ ÂÁ›UP»õ®.

J¸ •U÷Põnzvß Cµsk ÷Põn[PÒ •øÓ÷¯ Cµsk 

÷Põn[PÍõÚ ©ØöÓõ¸ •U÷PõnzvØUS \©©õQÀ, BP÷Á 

Cµsk •U÷Põn[PÐ® ÁiöÁõzuøÁPÍõS®.

Cµsk •U÷Põn[PÍõÚ ÁiöÁõzuø©PõÚ {£¢uøÚ¯õÚ 

÷Põ.÷Põ. ÷£õ» CuøÚ SÔUP»õ®.

÷©÷»²ÒÍøu } £õºzuõÀ, J¸ •U÷Põnzvß ‰ßÖ ÷Põn[PÒ 

•øÓ÷¯ ©ØöÓõ¸ •U÷PõnzvÛÀ ‰ßÖ ÷Põn[PÐUS 

\©©õQÀ, AÁØÔÝøh¯ Jzvø\ £UP[PÒ \©ÂQuzvÀ (AuõÁx 

Jß÷Ó¯õÚ ÂQu[PÒ) C¸US®. C¢u ÂÁµnzvÝøh¯  

©Öuø» GßÚÁõP C¸US®? Cuß ©Öuø» Esø©¯õP 

C¸US©õ? ©ØöÓõ¸ ö\õØPÎÀ, J¸ •U÷Põnzvß £UP[PÒ 

•øÓ÷¯ ©ØöÓõ¸ •U÷Põnzvß £UP[PÐUS \©ÂQu©õQÀ, 

AuÝøh¯ Jzvø\U ÷Põn[PÒ \©® Gß£x Esø©¯õ? 

ö\¯À£õk ÁÈ¯õP CuøÚ ÷\õvUP»õ®.
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ö\¯À£õk 5 : AB = 3 cm, BC = 6 cm, CA = 8 cm, DE = 4.5 cm, EF = 9 cm ©ØÖ® 

FD = 12 cm (£h® 6.25 I £õº) C¸US©õÖ Cµsk •U÷Põn[PÍõÚ 

ABC ©ØÖ® ∆DEF I  ÁøµP.

£h® 6.25

BøP¯õÀ, EßÛh® : 
AB BC CA=
DE EF FD

=  (JÆöÁõßÖ® 
2
3 S \©®)

∠A, ∠B, ∠C, ∠D, ∠E ©ØÖ® ∠F I C¨ö£õÊx AÍUPÄ®, ∠A = 
∠D, ∠B = ∠E ©ØÖ® ∠C = ∠F Gß£øu } PÁÛ, AuõÁx, Cµsk 

•U÷Põn[PÎß Jzvø\Ä ÷Põn[PÒ \©©õP C¸US®.

Cx¨÷£õßÓ •U÷Põn[PøÍ Po\©õÚ GsoUøP°À 

Áøµ¢x C¢u ö\¯À £õmiøÚ } v¸®£ ö\´¯Ä® (Auß 

£UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ C¸UP ÷Ásk®). JÆöÁõ¸ 

÷|µzv¾® Auß Jzvø\ ÷Põn[PÒ \©©õP C¸USQÓuõ GÚ 

£õºzxU öPõÒ. Hß GÛÀ Cx ¤ß Á¸® Cµsk •U÷Põn[PÎß 

ÁiöÁõzuzvß {£¢uøÚ¯õS®.

÷uØÓ® 6.4: Cµsk •U÷Põn[PÎÀ, J¸ •U÷Põnzvß £UP[PÒ 

©ØöÓõ¸ •U÷Põnzvß £UP[PÐUS, \© ÂQu©õQÀ (AuõÁx 

Jß÷Ó¯õÚ ÂQu®) Auß Jzvø\Ä ÷Põn[PÒ \©©õS® ©ØÖ® 

BøP¯õÀ Cµsk •U÷Põn[PÒ ÁiöÁõzuøÁPÍõS®.

Cµsk •U÷Põn[PÎß ÁiöÁõzuø©°ß {£¢uøøÚ¯õP 

£.£.£ (£UP®&£UP®&£UP®) GÚ C¢u {£¢uøÚø¯ SÔUP»õ®.

AB BC CA=
DE EF FD

=   (<1)(£h® 6.26 I £õº) BP C¸US©õÖ Cµsk 

•U÷Põn[PÍõÚ ABC ©ØÖ® DEF I Gkzx öPõsk C¢u 

÷uØÓzøu {¹¤UP»õ®.
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£h® 6.26

DP = AB ©ØÖ® DQ = AC C¸US©õÖ öÁmk ©ØÖ® PQ I Cøn.

DP DQ=
PE QF  ©ØÖ® PQ || EF (G¨£i?) BP C¸¨£øu £õºP»õ®

BøP¯õÀ,                      ∠P = ∠E ©ØÖ® ∠Q = ∠F

Bu»õÀ,                        
DP DQ PQ=
DE DF EF

=  

BøP¯õÀ,		           
DP DQ BC=
DE DF EF

=    (Hß?)

BøP¯õÀ,                       BC = PQ      (Hß?)

CÆÁõÖ, ∆ABC ≅ ∆DPQ  (Hß?)

BøP¯õÀ, ∠A = ∠D, ∠B = ∠E ©ØÖ® ∠C = ∠F (G¨£i ?)

SÔ¨¦ : Cµsk {£¢uøÚPÍõÚ (i) Jzvø\ÄU ÷Põn[PÒ \©® 

(ii) Jzvø\Ä £UP[PÒ Jß÷Ó¯õÚ ÂQu® BQ¯ÁØÔÀ H÷uÝ® 

JßÖ ©mk÷©, Cµsk £»÷Põn[PÒ ÁiöÁõzuøÁ GßÖ 

{¸¤UP ÷£õx©õÚuÀ». C¸¨¤Ý®, ÷uØÓ® 6.3 ©ØÖ® 6.4 

Buõµzvß ÷©À, Cµsk •U÷Põn[PÎß ÁiöÁõzuø©US, 

Cµsk {£¢uøÚPÐUS® |õ® \›£õºUP ÷uøÁ°Àø». HöÚÛÀ, 

JßÖ ©ØöÓõßøÓ EnºzxQÓx. 

9 B® ÁS¨¤À Cµsk •U÷Põn[PÎß \ºÁ\©©õP C¸¨£PõÚ 

öÁÆ÷ÁÖ {£¢uøÚPøÍ C¨ö£õÊx {øÚÄU TÖP. 

ÁiöÁõzuø©°ß {£¢uøÚ¯õÚ £.£.£ øÁ •Êxö©õzu 
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{£¢uøÚ¯õÚ £.£.£ zvØS J¨¤kÁøu } PÁÛUP»õ®. 

•U÷Põn[PÎß SAS •Êxö©õzu {£¢uøÚø¯ J¨¤kÁuØPõÚ 

öuõ¸ ÁiöÁõzu •U÷Põn[PÐUPõÚ {£¢uøÚø¯ 

÷uhaö\´QÓx. J¸ ö\¯À£õmøh ö\´P.

ö\¯À£õk 6 : AB = 2 cm ∠A = 500, AC = 4 cm, DE = 3 cm, ∠D = 500 ©ØÖ®  

DF = 6 cm (£h® 6.27 I £õº)  •U÷Põn[PÍõÚ C¸US©õÖ Cµsk  

•U÷Põn[PÒ ABC ©ØÖ® DEF I ÁøµP.

£h® 6.27

C[÷P, 
AB
DE
AB AC=
AE DF  (JÆöÁõßÖ® 

2
3  US \©®) BP C¸¨£øu } 

PÁÛ. ∠A (£UP[PÍõÚ DE ©ØÖ® DF Cøh÷¯ EÒÍø©¢ux) =∠D 
AuõÁx J¸ •U÷Põnzvß J¸ ÷Põn® ©ØöÓõ¸ •U÷Põnzvß 

J¸ ÷PõnzvØS \©ö©ÛÀ ©ØÖ® CU÷Põnzøu EÒÍhUQ¯ 

£UP[PÒ Jß÷Ó¯õÚ ÂQuzvÀ (\© ÂQuzvÀ) C¸US®. 

C¨ö£õÊx ∠B, ∠C, ∠E ©ØÖ® ∠F BQ¯ÁØøÓ AÍUPÄ®.

  ∠B =∠E ©ØÖ® ∠C =∠F Gß£øu } Psk¤iUP»õ® AuõÁx,  

∠A =∠D, ∠B =∠E ©ØÖ® ∠C =∠F BøP¯õÀ, ÁiöÁõzu {£¢uøÚ¯õÚ 

AAA Cß £i, ∆ABC ∼ ∆DEF. J¸ •U÷Põnzvß J¸ ÷Põn©õÚx 

©ØöÓõ¸ •U÷Põnzvß J¸ ÷PõnzvØS \©©õPÄ®, 

CU÷Põnzøu EÒÍhUQ¯ £UP[PÒ \©ÂQu[PÎÀ C¸US® 

©õÖ® ÷áõi •U÷Põn[PøÍ Po\©õÚ GsoUøP°À Áøµ¢x 

ö\¯À£õmiøÚ } v¸®£ ö\´¯»õ®. JÆöÁõ¸ ÷|µzv¾®, 

•U÷Põn[PÎß ÁiöÁõzuø©ø¯ } Psk ¤iUP»õ®. Hß 

GÛÀ Cx ¤ß Á¸® •U÷Põn[PÎß ÁiöÁõzuø©¯õUPõÚ  

{£¢uøÚ°ß Põµnzuõ÷». 
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÷uØÓ® 6.5 : J¸ •U÷Põnzvß 

£h® 6.28

J¸ ÷Põn® ©ØöÓõ¸ 

•U÷Põnzvß J¸ ÷PõnzvØUS 

\©ö©ÛÀ ©ØÖ® CU 

÷Põn[PøÍ EÒÍh[Q¯ 

£UP[PÒ \© ÂQuzvÀ C¸¨¤ß 

Cµsk •U÷Põn[PÐ® 

ÁiöÁõzuøÁPÍõS®.

Cµsk •U÷Põn[PÎß ÁiöÁõzuø©zuõÚ {£¢uøÚø¯ SAS  
(£UP® & ÷Põn®&£UP®) GÚU SÔUP»õ®.

•ß¦ ÷£õ»,  
AB
DE
AB AC=
AE DF   (< 1)  ©ØÖ® ∠A =∠D  BP C¸US©õÖ

Cµsk •U÷Põn[PÍõÚ ABC ©ØÖ® DEF Gkzx ÷uØÓ©õÚ 

CuøÚU {¸¤UP»õ® (£h® 6.28 I £õº). DP =AB, DQ =AC C¸US©õÖ 

öÁmk ©ØÖ® PQ I Cøn.

C¨ö£õÊx,      PQ || EF ©ØÖ® ∆ABC ≅ ∆DPQ          (G¨£i ?)

BøP¯õÀ,         ∠A =∠D, ∠B =∠P ©ØÖ® ∠C = Q       

Bu»õÀ,    	 ∆ABC ∼ ∆DEF                                         (Hß?) 

{£¢uøÚPÍõÚ CøÁPÎß £¯ß£õmøh ]» GkzxPõmkPøÍ  

öPõsk C¨ö£õÊx |õ® ÂÍUS÷Áõ®.

GkzxU Põmk 4 : £h® 6.29 CÀ, PQ || RS BQÀ, ∆PQR ∼ ∆SQR GÚ 

{¹¤.

£h® 6.29
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wºÄ  :    PQ || RS         (öPõkUP¨£mhx)

   BøP¯õÀ,     ∠P =∠S               

        ©ØÖ®       ∠Q =∠R                  
     A÷uõk      ∠POQ =∠SOR            
∴ ∆POQ ∼ ∆SOR (AAA ÁiöÁõzu ø©UPõÚ {£¢uøÚ)

GkzxU Põmk 5 : £h® 6.30 I PÁÛ ©ØÖ® ∠P I Psk¤i.

£h® 6.30

wºÄ  :  ∆ABC ©ØÖ® ∆PQR CÀ,

    

AB 3.8 1 BC 6 1= = , = = ,
RQ 7.6 2 QP 12 2  ©ØÖ® 

CA 3 3 1= =
PR 26 3

BøP¯õÀ,   

AB BC CA= =
RQ QP PR

BøP¯õÀ,   ∆ABC ∼ ∆RQP(ÁiöÁõzuø©UPõÚ SSS)

∴      ∠C =∠P (ÁiöÁõzu •U÷Põn[PÎß Jzvø\ÄU ÷Põn[PÒ)

BÚõÀ ∠C = 1800 - ∠A -∠B		  (÷Põn[PÎß Tmk ußø©)

      = 1800 − 800 − 600 = 400 		

∴        ∠P = 400					   

£h® 6.31

GkzxU Põmk 6 :  £h® 6.31 CÀ, OA . OB 
= OC . OD, GÛÀ ∠A =∠C ©ØÖ® ∠B =∠D GÚ 

Põmk.

wºÄ  :  OA . OB = OC . OD (öPõkUP¨£mhx) (1)

       ∴                 
OA OD=
OC OB                    (1)
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AuÝhß, |©US ∠AOD = ∠COB       (Szöuvº ÷Põn[PÒ)   (2)

Bu»õÀ, (1) ©ØÖ® (2) CÀ C¸¢x, ∆AOD ∼ ∆COB 

(ÁiöÁõzuø©UPõÚ SAS {£¢uøÚ)

∴ ∠A = ∠C ©ØÖ® ∠D = ∠B (ÁiöÁõzu •U÷Põn[PÎß Jzvø\

ÄU ÷Põn[PÒ)

GkzxU Põmk 7 : ÂÚõi JßÔØUS 1.2 « 

£h® 6.32

÷ÁPzvÀ ÂÍUS ys AizuÍzv¼¸¢x 

90 cm E¯µ® öPõsh J¸ ö£s 

¦Ó¨£mhõÒ. {»zvß ÷©¼¸¢x 3.6 m 

CÀ ÂÍUS C¸US©õ°ß, 4 ÂÚõiPÐUS 

¤ÓS AÁÝøh¯ {Ç¼ß }Ízøu 

Psk¤i.

wºÄ  :  AB Gß£x JÎUP®£® ©ØÖ® JÎP®£zv¼¸¢x (£h® 

6.32 I £õº) 4 ÂÚõiPÒ ¤ÓS |h¢x ö\ßÓ ¤ÓS ]Öªø¯ CD 

Gß£x SÔUS® GßP. £hzv¼¸¢x, DE Gß£x A¢u ]Öª°ß 

{Ç»õS® Gß£øu } £õº.

 DE I x  «. GÚ P¸x.

C¨ö£õÊx BD = 1.2 «  × 4 = 4.8 «.

∆ABE ©ØÖ® ∆CDE CÀ AuøÚ

∠B = ∠D (JÆöÁõßÖ®  900, Hß GÛÀ JÎUP®£® ©ØÖ® A¢u 

]Öª uøµ°ß «x ö\[Szu©õP {ØQßÓÚº)

©ØÖ®                   ∠E = ∠E          (Jß÷Ó¯õÚ ÷Põn®)

BøP»õÀ,  ∆ABE ∼ ∆CDE   (AA Cß ÁiöÁõzuø©UPõÚ  {£¢uøÚ)

∴                        
BE AB=
DE CD  

 AuõÁx,         
4.8 3.6

0.9
x

x
+

=           (90 cm = 
90

100  0.9 m)

   AuõÁx,                                                4.8 + x = 4x
   AuõÁx,                                                       3x = 4.8
   AuõÁx,                                                         x = 1.6

BøP¯õÀ, 4 {ªh[PÒ |h¢u ¤ÓS ]Öª°ß {Ç¼ß }Í® 1.6 m BS®.
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GkzxU Põmk 8 :£h® 6.33 CÀ, ∆ABC 

£h® 6.33

©ØÖ® ∆PQR BQ¯ÚÁØÔß 

|kU÷PõkPÒ •øÓ÷¯ CM ©ØÖ® 

RN BS®. ∆ABC ∼ ∆PQR BQÀ, 

RÌÁ¸ÁÚÁØøÓ {¹¤UP :

(i) ∆AMC ∼ ∆PNR

(ii) 
CM AB=
RN PQ

(iii) ∆CMB ∼ ∆RNQ

wºÄ  :  (i) ∆AMC ∼ ∆PQR                      

           ∴    
AB BC CA= =
PQ QR RP  						      (1)

©ØÖ®   ∠A = ∠P, ∠B = ∠Q  ©ØÖ® ∠C = ∠R			   (2)

BÚõÀ AB = 2 AM ©ØÖ® PQ = 2 PN (CM ©ØÖ® RN Gß£Ú |kU÷PõkPÒ 

Bu»õÀ).

∴ (1) CÀ C¸¢x      2AM CA=
2PN RP

    AuõÁx    	          AM CA=
PN RP

   				    (3)

			        ∠MAC = ∠NPR    [(2) CÀ C¸¢x] 		  (4)

BøP¯õÀ, (3) ©ØÖ®(4) CÀ, C¸¢x

            ∆AMC ∼ ∆PNR (SAS Cß ÁiöÁõzuø©)	 (5)

(ii) (5) CÀ C¸¢x  

CM CA=
RN RP  	  (6)

BÚõÀ      
CA AB=
RP PQ  	 (1) CÀ C¸¢x	  (7)

∴ 
CM AB=
RN PQ  	                    	   (6) ©ØÖ® (7) CÀ C¸¢x  (8)

(iii)  ©Ö£i²®    
AB BC=
PQ QR          (1 CÀ C¸¢x)
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	    ∴         
CM BC=
RN QR        (8 CÀ C¸¢x)				    (9)

                

CM AB 2BM= =
RN PQ 2QN

     AuõÁx  
CM BM=
RN QN  							       (10)

     AuõÁx    
CM BC=
RN QR

= 
CM BC BM
RN OR QN

= = 	   [(9) ©ØÖ® (10) CÀ C¸¢x]

∴                              ∆CMB ∼ ∆RNQ            (SSS Cß ÁiöÁõzuø©)

(SÔ¨¦ : £Sv  (iii) Cß {¹£nzøu< £Sv (i) CÀ £¯ß 

£kzv¯ A÷u •øÓø¯U öPõsk Th }  {¹¤UP»õ®)

£°Ø] 6.3

1.	 £h® 6.34 CÀ ÁiöÁõzu ÷\õi •U÷Põn[PÒ GøÁ 

GßÖ TÖP. Âøh AÎ¨£uØS } £¯ß £kzv¯ ÁiöÁõzu 

{£¢uøÚPøÍ GÊuÄ® ©ØÖ® A÷uõk ÁiöÁõzu ÷\õi 

•U÷Põn[PøÍ SÔ±miß ÁiÂÀ GÊuÄ®.

£h® 6.34
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2.	 £h® 6.35 CÀ, ∆ODC ∼ ∆OBA, 

£h® 6.35

 

∠BOC = 1250  ©ØÖ® ∠CDO = 700, GÛÀ 

∠DOC, ∠DCO ©ØÖ® ∠OAB   I Psk 

¤i.

3.	 J¸ \›ÁP® ABCD Cß 

•ø»Âmh[PÍõÚ AC ©ØÖ® BD 

¦ÒÎ O CÀ JßÖ ©ØöÓõßøÓ 

öÁmk®. ©ØÖ® AB || DC ¯õP 

C¸¨¤ß  Cµsk •U÷Põn[PÎß

	 ÁiöÁõzuø©°ß {£¢uøÚø¯ £¯ß£kzv, OA OB=
OC OD

 GÚPõmk.

4.	 £h® 6.36 CÀ, 
QR QT=
QS PR  ©ØÖ® ∠1 = ∠2. 

£h® 6.36

GÛÀ ∆POS ∼ ∆TQR GÚ Põmk.

5.	 ∠P = ∠RTS GßÖ C¸US©õÖ ∆PQR 

Cß £UP[PÍõÚ PR ©ØÖ® QR ÷©À 

EÒÍ ¦ÒÎPÒ S ©ØÖ® T BQ¯Ú 

EÒÍÚ. ∆RPQ ∼ ∆RTS GÚ Põmk.

6.	 £h® 6.37 CÀ, ∆ABE ≅ ∆ACD BQÀ, 

£h® 6.37

 

∆ADE ∼ ∆ABC GÚ Põmk.                                                                                                 

7.	 £h® 6.38 CÀ, ∆ABC Cß ö\[Szu©õÚ 

AD ©ØÖ® CE JßÖ ©ØöÓßøÓ P GßÓ 

¦ÒÎ°À öÁmk®.

	 (i) ∆AEP ∼ ∆CDP        (ii) ∆ABD ∼ ∆CBE
		  (iii) ∆AEP ∼ ∆ADB
	 (iv) ∆PDC ∼ ∆BEC GÚ Põmk.		

8.	 J¸ CønPµ©õÚ   ABCD  }mi¯  

£h® 6.38

 

£UP©õÚ AD Cß ÷©À ¦ÒÎ E EÒÍx 

©ØÖ® BE ¯õÚx CD I F CÀ öÁmk®  

∆ABE ∼ ∆CFB, GÚ Põmk.
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9.	 £h® 6.39 CÀ, ∆ABC ©ØÖ® ∆AMP  Cµsk 

£h® 6.39

ö\[÷Põn •U÷Põn[PÍõS®, B ©ØÖ® 

M •øÓ÷¯ ö\[÷Põn[PÍõS®.

     (i) ∆ABC ∼ ∆AMP  (ii) 
CA BC=
PA MP

 Gß£øu 

{¹¤.

10.	∆ABC ©ØÖ® ∆EFG CÀ, ¦ÒÎPÒ D ©ØÖ® 

H BQ¯Ú •øÓ÷¯ £UP[PÒ AB ©ØÖ® FE «x Aø©¢uÁõÖ, 

CD ©ØÖ® GH  Gß£Ú •øÓ÷¯ ∠ACB  ©ØÖ® ∠EGF BQ¯ÁØÔß 

÷Põn C¸\©öÁmiPÍõS®. ∆ABC ∼ ∆FEG BQÀ,

	 (i) CD AC=
GH FG

 

	 (ii) ∆DCB ∼ ∆HGE  (iii) ∆DCA ∼ ∆HGF GÚ Põmk

11.	£h® 6.40 CÀ, C¸\©£UP•U÷Põn©õÚ 

£h® 6.40

 

ABC °À AB = AC. £UP©õÚ CB I ¦ÒÎ¯õÚ E 

Áøµ }mk, AD ⊥ BC BQÀ ©ØÖ® EF ⊥ AC, 
GÛÀ ∆ABD ∼ ∆ECF GÚ {¹¤.

12.	∆ABC   °ß £UP[PÒ AB ©ØÖ® BC  

£h® 6.41

©ØÖ® |kU÷Põk AD BQ¯Ú 

•øÓ÷¯ ∆PQR Cß £UP[PÒ PQ 

©ØÖ® QR ©ØÖ® |kU÷PõkPÒ 

PM BQ¯ÁØÔØS ÂQu\©zvÀ 

EÒÍÚ ∆ABC ∼ ∆PQR GÚ Põmk. 

(£h® 6.41 I¨£õº)

13.	∠ADC = ∠BAC C¸US ©õÖ J¸ •U÷Põn® ABC CÀ £UP©õÚ  

BC Cß ÷©À D GÚ ¦ÒÎ C¸US®. CA2 = CB.CD GÚ Põmk.

14.	∆ABC   °ß £UP[PÒ AB ©ØÖ® AC  ©ØÖ® |kU÷Põk AD 

BQ¯Ú •øÓ÷¯ ©ØöÓõ¸ ∆PQR Cß £UP[PÒ PQ ©ØÖ® PR 

©ØÖ® |kU÷PõkPÒ PM BQ¯ÁØÔØS ÂQu\©zvÀ EÒÍÚ  

∆ABC ∼ ∆PQR GÚ Põmk. 
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15.	6 « }Í•ÒÍ J¸ ö\[Szu P®£® 4 « }Í•ÒÍ {ÇÀ uøµ°À 

HØ£kQÓx ©ØÖ® A÷u ÷|µzvÀ J¸ ÷Põ¦µzvß {ÇÀ  28 «  

}Í•ÒÍuõS®. ÷Põ¦µzvß E¯µzøu Psk¤i.

16.	∆ABC  ∼ ∆PQR A[÷P •øÓ¯õP, •U÷Põn[PÍõÚ ABC  ©ØÖ®  

PQR BQ¯ÁØÔß |kU÷PõkPÒ AD ©ØÖ® PM BQÀ, AB AD=
PQ PM

 

GÚ {¹¤.

6.5 £õhz öuõS¨¦ : (Summary)
¤ß Á¸® SÔ¨¦PøÍ C¢u £õhzvÀ } £izv¸¨£õ´.

1.	 J÷µ Ái©õÚ Cµsk £h[PÒ BÚõÀ AøÁPÒ Jß÷Ó¯õÚ 

AÍÂÀ CÀ»õ©À C¸US® ÷£õx® AøÁ ÁiöÁõzu £h[PÒ 

GÚ AøÇUP£kQßÓÚ.

2.	 \ºÁ\©©õÚ GÀ»õ £h[PÐ® ÁiöÁõzuøÁPÍõS® BÚõÀ 

Auß ©Öuø» Esø©¯õPõx.

3.	 J÷µ GsoUøP°À £UP[PøÍU öPõsh Cµsk £»÷Põn®  

BÚøÁ

	 (i) AÁØÔß Jzvø\ÄU ÷Põn[PÒ \©©õQÀ (ii) AÁØÔß 

Jzvø\Ä¨ £UP[PÎß ÂQu® Jß÷Ó¯õQÀ (AuõÁx 

\©ÂQu®) ÁiöÁõzuøÁ¯õS®. 

4.	 J¸ •U÷Põnzvß J¸ £UPzvØS Cøn¯õP J¸ ÷|º 

÷Põmøh Áøµ¢uõÀ Ax ©ØÓ Cµsk £UP[PÎÀ öÁÆ÷ÁÓõÚ 

¦ÒÎPPøÍ öÁmkö©ÛÀ, Ax ©ØÓ Cµsk £UP[PøÍ 

Jß÷Ó¯õÚ ÂQuzvÀ ¤›US®.

5.	 J¸ •U÷Põnzvß Cµsk £UP[PøÍ J¸ ÷|º÷Põk ÂQu 

\©zvÀ ¤›zuõÀ A¢u ÷|º÷Põk •ßÓõ® £UPzvØS Cøn¯õP 

C¸US®.

6.	 Cµsk •U÷Põn[PÎÀ, Jzvø\Ä ÷Põn[PÒ \©ö©ÛÀ, 

AÁØÔß Auß Jzvø\Ä¨ £UP[PÒ J÷µ ÂQuzvÀ 

C¸US® ©ØÖ® BøP¯õÀ Cµsk •U÷Põn[PÐ® 

ÁiöÁõzuøÁPÍõS®. (AAA ÁiöÁõ¨£ø© {£¢uøÚ)
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7.	 Cµsk •U÷Põn[PÎÀ, J¸ •U÷Põnzvß Cµsk 

÷Põn[PÒ •øÓ÷¯ ©ØöÓõ¸ •U÷Põnzvß Cµsk 

÷Põn[PÐUS \©ö©ÛÀ, Cµsk •U÷Põn[PÐ® 

ÁiöÁõzuøÁPÍõS®. (AA ÁiöÁõ¨£ø© {£¢uøÚ)

8.	 Cµsk •U÷Põn[PÎÀ, Jzvø\Ä¨ £UP[PÒ Jß÷Ó¯õÚ 

ÂQuzvÀ C¸USö©ÛÀ Auß Jzvø\ÄU ÷Põn[PÒ 

\©©õS® ©ØÖ® •U÷Põn[PÒ ÁiöÁõzuøÁPÍõS®. (SSS 

ÁiöÁõ¨£ø© {£¢uøÚ)

9.	 J¸ •U÷Põnzvß J¸ ÷Põn©õÚx ©ØöÓõ¸ •U÷Põnzvß  

J¸ ÷PõnzvØS \©©õQÀ ©ØÖ® CU÷Põnzøu 

EÒÍhUQ¯ £UP[PÍõÚøÁ Jß÷Ó¯õÚ ÂQuzvÀ  

C¸USö©ÛÀ (\© ÂPu®) •U÷Põn[PÒ ÁiöÁõzu©õS®. 

(SAS ÁiöÁõ¨£ø© {£¢uøÚ)

£i¨£ÁºPÐUPõÚ J¸ SÔ¨¦

Cµsk ö\[÷Põn •U÷Põn[PÎÀ, J¸ •U÷Põnzvß 

J¸ £UP® ©ØÖ® Pºn©õÚx  ©ØöÓõ¸ •U÷Põnzvß J¸ 

£UP®, ©ØÖ® PºnzvØS \© ÂQu©õP C¸¨¤ß Cµsk 

•U÷Põn[PÐ® ÁiöÁõzuøÁPÍõS®.

RHS ÁiöÁõzuø© {£¢uøÚ GÚ CuøÚ SÔ¨¤h»õ®.

C¢u {£¢uøÚø¯ £õh® 8, G.Põ. 2 CÀ £¯ß£kzvÚõÀ, 

{¹£n® GÎuõQÂk®.
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7.1 AÔ•P®

9 B® ÁS¨¤À, J¸ uÍzvß «xÒÍ J¸ ¦ÒÎ°ß {ø»ø¯ 

Ch[Põnø» HØPÚ÷Á £izv¸¨£õ´, |©US ÷uøÁ¯õÚ J¸ ÷\

õi B¯zöuõø» Aa_PÒ.  y&- Aa]¼¸¢x A¨¦ÒÎ°ß yµ÷©, Auß 

x -& Aa_z öuõø»Ä, AÀ»x abscissa.  x&- Aa]¼¸¢x A¨¦ÒÎ°ß 

yµ÷©, Auß y&Aa_zöuõø»Ä, AÀ»x ordinate GÚ¨£k®.  

x - Aa]ß «uø©¢u J¸ ¦ÒÎ°ß Aa_zöuõø»øÁ (x, o) GßÓ 

ÁiÂÀ C¸US®, ©ØÖ® y - Aa]ß «uø©¢u J¸ ¦ÒÎ°ß  

Aa_zöuõø»øÁ (o, y) GßÓ ÁiÂÀ C¸US®.

C[÷P J¸ Bmh® EÚUSÒÍx. J¸ Áøµ¨£h uõÎß «x J¸ 

Pnzvß J¸ ÷\õi ö\[Szu Aa_PøÍ ÁøµP. C¨ö£õÊx ¤ß 

Á¸® ¦ÒÎUPõÚ £h® Áøµ. ©ØÖ® ÁÈ Põmiß£i CønUPÄ®:  

A(4,8) Áøµ B(3,9) Áøµ C(3,8) Áøµ D(1,6) Áøµ D(1,6) Áøµ E(1,5) Áøµ 

F(3,3) Áøµ G(6,3) Áøµ H(8,5) Áøµ I (8,6) Áøµ J (6,8), Áøµ K (6,9), 
Áøµ L (5,8)  Áøµ A ¦ÒÎPøÍ CønUPÄ®. Akzuõº÷£õÀ J¸ 

•U÷Põnzøu E¸ÁõUP  P (3.5, 7), Q (3, 6) ©ØÖ® R(4,6) Áøµ¯õÚ 

¦ÒÎPøÍ CønUPÄ®. J¸ •U÷Põnzøu E¸ÁõUP S (4, 5),  
T (4.5, 4) ©ØÖ® R (4, 6) Áøµ¯õÚ ¦ÒÎPøÍ CønUPÄ®. J¸ 

•U÷Põnzøu E¸ÁõUP  S (4, 6), T (4.5, 6) ©ØÖ® U (5, 5)  C¨ö£õÊx   

CønUPÄ®. Pøh]¯õP S ²hß CønUS® ¦ÒÎPÍõÚ 

(0, 5) ©ØÖ® (0, 6) ©ØÖ® U Ähß CønUS® ¦ÒÎPÍõÚ  

(9, 5) ©ØÖ® (9, 6)  BSö©ÛÀ GßÚ £h® EÚUS QøhUS®?

A÷uõk, ax + by + c = 0, ÁiÁ©õÚ Cµsk ©õÔPÎß J¸ £ia\©ß 

£õkPøÍ } £õºzv¸¨£õ´, (C¸©õÔPÎß SnP[PÒ J÷µ \©¯zvÀ  

a, b §ä¯©õP C¸UPõx) Áøµ¨£h[PøÍ ¤µv°k®÷£õx, J¸ 

B¯zöuõø» ÁiÂ¯À 7CO-ORDINATE GEOMETRY
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÷|ºU÷Põmøh öPõkUS®, ÷©¾®, £õh® 9 CÀ,  y = ax2+bx+c   
(a ≠ 0)  BÚ Áøµ£hzøu } £õºzv¸¨£õ´, J¸ £µÁ»¯® BS®. 

Esø©°À, ÁiÂ¯À £h[PøÍ £i¨£uØS C¯ØPouzøu 

P¸Â¯õP öPõsk B¯zöuõø»ø¯ Â¸zvö\´uÚº. C¯Ø 

Pouzøu £¯ß £kzv ÁiÂ¯ø» £iUP |©US EuÂ¯x. 

Cx HöÚÛÀ, ö£ÍwP®, PmhhUPø», P¨£ø» ö\¾zxuÀ, 

§P®£®, ©ø» £ØÔ¯ AÔÂ¯À £Sv ©ØÖ® Pø»¨÷£õßÓ 

öÁÆ÷ÁÖ xøÓPÎÀ B¯zöuõø» ÁiÂ¯ø» £µ¢u AÍÂÀ 

E£÷¯õQzxÒÍÚº.

C¢u £õhzvÀ, öPõkUP¨£mh Cµsk B¯zöuõø» 

¦ÒÎPÎß Cøh÷¯¯õÚ yµzøu G¨£i Psk¤i¨£x 

GÚ } PØÖUöPõsi¸¨£õ´. J¸ öPõkUP¨£mh ÂQuzvÀ 

öPõkUP¨£mh Cµsk ¦ÒÎPøÍ CønUS® J¸ 

xskU÷PõhõÚx B¯zöuõø» ¦ÒÎPøÍ ¤›¨£x G¨£i GÚ 

Psk¨¤izv¸¨£õ´ Gß£øu¨ £ØÔ²® } £izv¸¨£õ´.

7.2 ¦ÒÎPÎß Cøh¨£mhzöuõø»Ä Põq® `zvµ® 

(Distance Formula)	               

¤ß Á¸® {ø»ø©ø¯ P¸x: ]Ô¯ 

£h® 7.1

QÇUS

ÁhUS

£mhn©õÚ A Cß ÁhUQÀ 15 km ©ØÖ® 

QÇUQÀ 36 km CÀ ]Ô¯ £mhn©õÚ  B 

BÚx {ÖÁ¨£mkÒÍx. CuøÚ {á©õP 

AÍUPõ©À ]Ô¯  £mhn©õÚ A CÀ C¸¢x 

]Ô¯ £mhn©õÚ B Áøµ°À EÒÍ yµzøu 

} G¨£i Psk¤i¨£õ´? CuøÚ £õº. £h® 

7.1 CÀ Põmi¯x¨ ÷£õÀ Áøµ¨£hzvÚõÀ 

C¢u {ø»ø©ø¯ SÔUP»õ®. Cuß yµzøu 

PnUQh ø£zuõ ÷Põµì ÷uØÓ®  £¯ß£h»õ®.

-C¨ö£õÊx, x - Aa]ß «x Cµsk ¦ÒÎPÒ C¸¢ux GÚ 

GsoUöPõÒ. Cuß Cøh÷¯ EÒÍ yµzøu Psk¤iUP»õ©õ? 

GkzxUPõmiØS, £h® 7.2 CÀ Cµsk ¦ÒÎPÒ  A (4, 0) ©ØÖ® 

B(6, 0) GÚ P¸x. x - Aa]ß«x ¦ÒÎPÒ A  ©ØÖ® B  C¸US®.

OA = 4  A»SPÒ ©ØÖ®  OB = 6  A»SPÍõÚ CuøÚ £hzv¼¸¢x 

£õºP»õ®.
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Bu»õÀ A °¼¸¢x B Cß yµ®, AuõÁx  AB = OB - OA = 6-4=2  
A»SPÒ.

BøP°ÚõÀ, x - Aa_ «x Cµsk ¦ÒÎPÍõ°ß, |õ® _»£©õP 

Auß Cøh÷¯²ÒÍ yµzøu Psk¤iUP •i²®.

C¨ö£õÊx, y - Aa_ «x  Cµsk 

£h® 7.2

¦ÒÎPÒ,  C¸¨£uõP GkzxUöPõÒ÷Áõ®. 

|õ® Auß Cøh÷¯²ÒÍ yµzøu } 

Psk¤iUP •i²©õ. y - Aa_ «x Cµsk 

C (0, 3) ©ØÖ® D (0, 8) ¦ÒÎPÍõ°ß, 

Jß÷Ó¯õÚ CD =8-3=5 GÚ |õ® Aøu 

Psk¤iUP»õ® (£h® 7.2 I £õº)

Akzx, C °¼¸¢x A Áøµ EÒÍ 

yµzøu } Psk¤iUP •i²®. (£h® 7.2 
I £õº) Cøh÷¯ OA=4 A»SPÒ ©ØÖ® 

OC=3  A»SPÒ, C °¼¸¢x A Áøµ EÒÍ 

yµzøu } Psk¤iUP •i²® AuõÁx, 

AC = 2 23 4+   =5 A»SPÒ. Jß÷Ó¯õÚ, BD=10 A»SPÒ = D °¼¸¢x. 

B Áøµ EÒÍ yµzøu } Psk¤iUP •i²®.

C¨ö£õÊx, B¯zöuõø» Aa_«x Aø©¯õu Cµsk 

¦ÒÎPÒ GÚ {øÚzx öPõÒÁuõQÀ, Auß Cøh÷¯ EÒÍ 

yµzøu Psk¤iUP•i²©õ? B®! BøP¯õÀ CuøÚ ö\´¯ 

ø£zuõ÷Põµì ÷uØÓzøu |õ® £¯ß£kzu»õ® GÚ J¸ 

GkzxUPõmøh £õºUP»õ®.

£h® 7.3 CÀ, •uÀ PmhzvÀ ¦ÒÎPÒ P (4,6) ©ØÖ® Q (6,8)
Aø©¢v¸US®. AøÁPÎß Cøh÷¯ EÒÍ yµzøu Psk¤iUP 

ø£zuõ÷Põµì ÷uØÓzøu £¯ß£kzv ö\´¯÷Ási¯x G¨£i? 

P ©ØÖ® Q Âß •øÓ÷¯ X & Aa_US ö\[Szu©õP PR ©ØÖ® 

QS I GÚ ÁøµP. A÷uõk, P °¼¸¢x ö\[Szu® JßÖ QS I 

CønUPÄ®. BP÷Á (4, 0) ©ØÖ® (6, 0) •øÓ÷¯ R ©ØÖ® S Cß 

B²zöuõø»¯õS®. BøP¯õÀ, QS=8 A»SPÒ ©ØÖ®  TS=PR=6  
A»SPÒ Bu»õÀ, QT=2 A»SPÒ ©ØÖ® PT=RS=2 A»SPÒ

C¨ö£õÊx, ø£zuõ÷Põµì ÷uØÓzøu £¯ß £kzv |õ® 

ö£ÖÁx.
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	    PQ2 = PT2 + QT2			                                

£h® 7.3

		  = 22 + 22 = 8
.
.
. PQ = 2 2  A»SPÒ. Cµsk 

öÁÆ÷ÁÖ Pmh[PÎÀ EÒÍ Cµsk 

¦ÒÎPÐUS Cøh÷¯ EÒÍ yµzøu 

G¨£i Psk¤iUP •i²®?

(£h® 7.4 I £õº) ¦ÒÎPÍõÚ P (6, 4) 
©ØÖ® Q (-&5, -&3) GÚ P¸x. x - Aa_US 

ö\[Szu©õP QS I ÁøµP. A÷uõk QS 

«xuõÚ¦ÒÎ P C¼¸¢x ö\[Szu©õÚ 

QS I ÁøµP Aøu (}mk®÷£õx)  

y - Aa]À EÒÍ ¦ÒÎ R I \¢vUS®.

£h® 7.4

A¨£iö¯ÛÀ PT =11 A»SPÒ ©ØÖ® QT = 7 A»SPÒ (Hß ?)

ö\[Szu •U÷Põn©õÚ PTQ CÀ ø£zuõ÷Põµì ÷uØÓzøu 

£¯ß£kzv |õ® ö£ÖÁx PQ = 2 211 7 170+ =  A»SPÒ.

Cµsk ¦ÒÎPÍõÚ, P(x1, y1) ©ØÖ® Q(x1, y2) Cß Cøh°À EÒÍ 

yµzøu C¨ö£õÊx Psk¤i. X-Aa_ÂØUS ö\[Szu©õP  PR 
©ØÖ® QS I ÁøµP. QS «xÒÍ ¦ÒÎ P C¼¸¢x J¸ ö\[Szx® 

Áøµ¢uõÀ Ax ¦ÒÎ T ø¯ \¢vUS® (£h® 7.5 I £õº)

A¨£iö¯ÛÀ, OR = x1, OS = x2, BøP¯õÀ RS = x2 – x1 = PT. A÷uõk, 
SQ = y2, ST = PR = y, BøP¯õÀ QT = y2 – y1 C¨ö£õÊx, ∆ PTQ, CÀ 

ø£zuõ÷Põµì ÷uØÓzøu ö\¾zxÁvÀ |õ® ö£ÖÁx.
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		  PQ2 = PT2 + QT2				  

£h® 7.5

			    = (x2 – x1)
2 + (y2 – y1)

2

Bu»õÀ, 	 PQ = 2 2
2 1 2 1(x -x ) +(y -y )

A¨ö£õÊv¼¸¢x yµzøu G¨ö£õÊx® 

SøÓ AÀ»õu JßÖ GÚ SÔzxPöPõÒ. 

ÁºUP ‰»zvØUS |õ® GkzxUöPõÒÁx 

ªøP ©mk®uõß, BøP¯õÀ, ¦ÒÎPÍõÚ P 
(x1, y1) ©ØÖ® Q (x2, y2) Cøh¨£mh yµzøu 

PQ = (x2 - x1)
2 + (y2 - y1)

2

AuøÚ |õ® ¦ÒÎPÎß Cøh¨£mh öuõø»øÁ Põq®  

`zvµ® GÚ AøÇ¨÷£õ®.

SÔ¨¦PÒ :

1.	 SÔ¨£õP Bv¨¦ÒÎ°¼¸¢x 0(0, 0) °¼¸¢x J¸ 

¦ÒÎ¯õÚ P(x, y) ¯õÚ yµzøu öPõkzxÒÍõºPÒ OP = x2
  + y2

 

2.	 A÷uõk |õ® C¨£i²® GÊu»õ®

	  PQ = (x2 - x1)
2 + (y2 - y1)

2 00 (Hß?)

GkzxUPõmk 1 : ¦ÒÎPÍõÚ (3,2), (-&2,-&3) ©ØÖ® (2,3) 
CøÁPøÍ öPõsk  J¸ •U÷Põnzøu E¸ÁõUP •i²©õ?  

A¨£iö¯ÛÀ E¸ÁõS® •U÷Põnzvß ÁøPø¯ ö£¯›hÄ®.

wºÄ : Cµsk ¦ÒÎPÎß Cøh¨£mh öuõø»øÁ Põq® 

`zvµzøu ö\¾zv yµ[PÍõÚ PQ, QR ©ØÖ® PR I Psk¤i. 

A[÷P P (3, 2), Q (-2, -3) ©ØÖ® R (2, 3) öPõõkUP¨£mh ¦ÒÎPÍõS®. 

|õ® ö£ÖÁx,

PQ = (3 + 2)2 + (2 + 3)2 = 52
  + 52

 
 = 50  = 7.07 (÷uõµõ¯©õP)

QR = (-2 -2)2 + (-3 - 3)2 = (-4)2
 + (-6)2

 
 = 52  = 7.21 (÷uõµõ¯©õP)

PQ = (3 - 2)2 + (2 - 3)2 = 12
  + (-1)2

 
 = 2  = 1.41 (÷uõµõ¯©õP)

Auß¤ÓS ‰ßÓõÁx yµ©õÚx G÷uÝ® Cµsk yµ[PÒ BÚ 

CøÁPÎß  Tkuø» Âh AvP ©õP C¸US®, Bu»õÀ ¦ÒÎPÍõÚ  

P, Q ©ØÖ® R J¸ •U÷Põnzøu E¸ÁõUS®. Aöuõk, PQ2 + PR2 
= QR2  ø£zuõ÷Põµì ÷uØÓzvß ©Öuø»¯õÀ |õ® AøhÁx  
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131B¯zöuõø» ÁiÂ¯À

P = 90O, Au»õÀ, PQR J¸ ö\[Szu •U÷Põn©õS®. 

GkzxUPõmk  2: ¦ÒÎPÒ (1, 7), (4, 2), (-1, -1) ©ØÖ® D (-4, 4) BQ¯Ú 

J¸ \xµzvß Ea]PÒ GÚUPõmk.

wºÄ : ¦ÒÎPÍõÚ  A (1, 7), B (4, 2), C (-1, -1) ©ØÖ® D (-4, 4) GÚ 

öPõkUP¨£mkÒÍx. GÀ»õ £UP[PÒ \©® ©ØÖ® Cµsk ‰ø» 

Âmh[PÒ \©® GßÓ ußø©ø¯ £¯ß £kzv J¸ ÁÈ¯õP ABCD 

J¸ \xµ® GÚ Põmh»õ®. C¨ö£õÊx,

	 AB = (1 - 4)2 + (7 - 2)2  = 9  + 25  = 34
	 BC = (4 + 1)2 + (2 + 1)2  = 25 + 9 

 = 34
	 CD = (-1+4)2 + (7 - 4)2  = 9  + 25  = 34
	 DA = (1 + 4)2 + (7 - 4)2  = 25 + 9 

 = 34
	 AC = (1 + 1)2 + (7 + 1)2  = 4 + 64 

 = 68
	 BD = (4 + 4)2 + (2 - 4)2  = 64 + 4 

 = 68
Auß¤ÓS AB = BC = CD = DA  ©ØÖ® AC = BD, |õØPµ©õÚ ACBD 

Cß |õßS £UP[PÐ® \©® ©ØÖ® A÷uõk ‰ø»Âmh[PÍõÚ 

AC ©ØÖ® BD \©®. Bu»õÀ ACBD  J¸ \xµ©õS®. 

÷ÁÖÁÈ¯õÚ wºÄ : |õ® |õßS £UP[PøÍ ©ØÖ® J¸ 

‰ø»Âmhzøu Psk¤iz÷uõ®, GÚ TÖ ÷©÷» AC ²ÒÍx 

C[÷P AC2 + DC2 = 34 + 34 = 68 = AC2 , Bu»õÀ, ø£zuõ÷Põµì 

÷uØÓzvß ©Öuø»¨£i D  = 90O GÀ»õ |õßS £UP[PÐ® \©® 

©ØÖ® J¸ ÷Põn® 900°ß Ti¯ J¸ |õØPµ® J¸ \xµ® GÚ»õ®, 

BøP°ÚõÀ ABCD J¸ \xµ©õS®. 

GkzxUPõmk 3 : J¸ ÁS¨£øÓ°À 

£h® 7.6

Á›ø\PÒ

{µÀPÒ

 

\õ´Ä ÷©øáPøÍ Á›ø\ £kzv 

EÒÍøu £h® 7.6 CÀ Põs¤UP 

£mkÒÍx A (3, 1), B (6, 4) ©ØÖ® C (8, 6) 
•øÓø¯ Aê©õ, £õµv ©ØÖ® 

öPö©À»õ EmPõµ øÁUP¨£mkÒÍõºPÒ. 

AÁºPÒ J÷µ ÷|º÷PõmiÀ A©º¢x 

C¸¨£õºPÍõ GÚ } ÷¯õ]UP •i²©õ? 

Põµn® öPõk.
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wºÄ : C¸ ¦ÒÎPÎß Cøh¨£mhz öuõø»Ä Põq® `zvµ® 

£¯ß£kzv, |õ® ö£ÖÁx.

	 AB = (6 - 3)2 + (4 - 1)2  = 9  + 9  = 18  = 3 2
	 BC = (8 - 6)2 + (6 - 4)2  = 4  + 4  = 8  = 2 2
	 AC = (8 - 3)2 + (6 - 1)2  = 25  + 25  = 50  = 5 2

Auß¤ÓS, AB + BC = 3 2  + 2 2  = 5 2  = AC, ¦ÒÎPÍõÚ A, B ©ØÖ® 

C J÷µ ÷|ºU÷PõmiÀ C¸US® GÚ |õ® TÓ»õ® Bu»õÀ, AÁºPÒ 

J÷µ ÷PõmiÀ A©ºzv¸¨£õºPÒ.

GkzxUPõmk  4: ¦ÒÎPÍõÚ A(7, 1) ©ØÖ® B(3, 5) °¼¸¢x 

\©yµzvÀ ¦ÒÎ¯õÚ (x, y) C¸US©õÖ x  ©ØÖ® y Cß |k÷Á J¸ 

\®£¢uzøu Psk¤i. 

wºÄ : ¦ÒÎPÍõÚ A (7, 1) ©ØÖ® B (3, 5) °¼¸¢x \©yµzvÀ  

P (x, y) GÚ C¸US®. |©US öPõkUP¨£mhx AxÁõÚx, AP = BP 

BøP¯õÀ AP2 = BP2

AuõÁx, (x – 7)2 + (y – 1)2 = (x – 3)2 + (y – 5)2

AuõÁx,  x2 – 14x + 49 + y2 – 2y + 1 = x2 – 6x + 9 + y2 – 10y + 25
AuõÁx,  x – y = 2 
÷uøÁ¯õÚ \®£¢u® Cx ÁõS®

SÔ¨¦ : x - y = 2 Gß£x J¸ ÷PõkPõÚ 

£h® 7.7

\©ß£õmiß Áøµ¨£h® Gß£øu 

SÔzxUöPõÒ. EßÝøh¯ •¢øu¯£i 

¨¤¼¸¢x, AB Cß C¸\©öÁmi ö\

[Szu® «x Aø©¢v¸US® A ©ØÖ® B 

°¼¸¢x \©yµzvÀ C¸US® J¸ 

¦ÒÎ¯õÚx GÚ EÚUS öu›²®. Bu»õÀ  

AB Cß C¸\© 

öÁmi ö\[Szu® x - y = 2 Cß 

Áøµ¨£hzvØS \©® (£h® 7.7 I £õº) 

GkzxUPõmk 5: ¦ÒÎPÍõÚ A (6, 5) ©ØÖ® B (-4, 3) °¼¸¢x 

\©yµzvÀ C¸US® Ax  y - Aa_ «uõÚ J¸ ¦ÒÎø¯ Psk¤i.

wºÄ: (0, y)ÁiÁzvØS y - Aa_ «x EÒÍ J¸ ¦ÒÎUS \©©õS® 

GÚ |©US öu›²®. BøP¯õÀ, A ©ØÖ® B °¼¸¢x \©yµzvÀ 
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133B¯zöuõø» ÁiÂ¯À

¦ÒÎ  P (0, y) GÚ C¸US®.

(6 -&0)2 + (5 -&y)2 = (-&4 -&0)2 + (3 &-y)2

AuõÁx,	 36 + 25 + y2 -&10y = 16 + 9 + y2&6y 
AuõÁx,      4y = 36                  ∴ y = 9
BøP¯õÀ (0, 9) ÷uøÁ¯õÚ ¦ÒÎPÒ BS®.

|©x wºøÁ \›£õºUP»õ® : AP = (6 - 0)2 + (5 - 9)2  = 36+16  = 52
		     BP = (-4 - 0)2 + (3 - 9)2  = 16+36  = 52

PÁÛUP: ÷©÷»²ÒÍ SÔ¨ø£ £¯ß £kzv, öÁmh¨£mh  

y - Aa_ BÚx (0, 9) US \©® BÁøu |õ® £õºUP»® ©ØÖ® AB 
Cß C¸\©öÁmi¯õÚ ö\[Szu©õS®.

£°Ø] 7.1

1.	 ¤ß Á¸® ÷\õiPÍõÚ ¦ÒÎPÐUS Cøh÷¯ EÒÍ yµzøu Psk¤i.

	 i) (2, 3), (4, 1)	 ii) (-5, 7), (-1, 3)	 iii) (a, b), (-a, -b)
2.	 (0, 0) ©ØÖ® (36, 15) ¦ÒÎPÐUPõÚ Cøh yµzøu Psk¤i. 

¤›ÁõÚ 7.2 CÀ P»¢xøµ¯õh¼À ]Ô¯ £mhn©õÚ A ©ØÖ® B  
Cß Cøh yµzøu C¨ö£õÇx Psk¤izux EÚUS öu›²®.

3.	 ¦ÒÎPÍõÚ (1, 5) (2, 3) ©ØÖ® (-&2, -11) ̄ õÄ®' J÷µ ÷|º ÷PõmiÀ 

C¸US©õ GÚ wº©õÛ.

4.	 C¸\© •U÷Põnzvß Ea]PÍõÚ (5, &1), (b, 4) ©ØÖ® (7, &-2) 
Cx÷Áõ GÚ \›¨£õº. 

5.	 J¸ ÁS¨£øÓ°À £h® 7.8 CÀ 

£h® 7.8

Á›ø\PÒ

{µÀPÒ

Põmi¯x¨÷£õÀ A, B, C 

©ØÖ® D ¦ÒÎPÎÀ 4 
|s£ºPÒ A©º¢v¸¨£õºPÒ. 

\®£õ ©ØÖ® ö\ö©¼ 

ES¨£øÓ°À |h¢uÚº 

©ØÖ® J¸ ]» {ªh[PÒ 

PÁÛzu ¤ÓS \®£õ  

ö\ö©¼ø¯ ÷PmhõÒ  ABCD 

J¸ \xµ® GÚ } ÷¯õ]

UQÓõ¯õ? ö\ª¼ JzxU 

öPõÒÍ ÂÀø». C¸ 
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¦ÒÎPÎß Cøh¨£mhz öuõø»Ä Põq® `zvµzøu 

£¯ß£kzv. CuÝÒ Gx \›¯õÚx GßÖ Psk¤iUPÄ®?

6.	 E¸ÁõÚ |õØPµzvß, ÁøPUS ö£¯›k, H÷uÝ ©õQÀ, ¤ß 

Á¸® ¦ÒÎPÎÀ, ©ØÖ® EßÝøh¯ ÂøhUS Põµn[PøÍ 

TÖ.

	 i) (-1, 2), (1, 0), (-1, 2), (-3, 0)	 ii) (-3, 5), (3, 1), (0, 3), (-1, -4)
	 iii) (4, 5), (7, 6), (4, 3), (1, 2)

7. 	 (2, -&5) ©ØÖ® (-&2, 9) \©yµzv¼¸¢x C¸US® x & Aa_ «uõÚ 

¦ÒÎø¯ Psk¤i.

8. 	 ¦ÒÎPÍõÚ P (--&2, -3) ©ØÖ® Q (10, y) °ß Cøh yµ® 10 A»SPÐUS 

\© ö©ÛÀ AuØUPõÚ 'y' ©v¨¦PøÍ Psk¤i.

9.	 P (5, --&3) ©ØÖ® R (x, 6) °¼¸¢x \©yµzvÀ Q (0, 1) C¸US©õQÀ, 

x Cß ©v¨ø£ Psk¤i, A÷uõk QR ©ØÖ® PR Cß yµ[PøÍ  

Psk¤i.

10.	¦ÒÎPÍõÚ (3, 6) ©ØÖ® (-3, 4) °¼¸¢x \©yµzvÀ C¸US® 

¦ÒÎ¯õÚ (x, y) C¸US®£i x ©ØÖ® y Cß Cøh÷¯²ÒÍ J¸ 

\®£¢uzøu Psk¤i.

7.3 ¤›Ä ̀ zvµ® (Section Formula)  

£h® 7.9

  

7.2 ¤›ÂÀ EÒÍ {»ø©ø¯ |õ® 

{øÚÄ TÓ»õ®. J¸ öuõø»zöuõhº¦ 

{ÖÁÚ©õÚx, uÚx Tower øµ 

(÷Põ¦µzøu)  A ©ØÖ® B BQ¯ 

¦ÒÎPÐUS Cøh÷¯ P GßÓ ¦ÒÎ°À, 

B °À C¸¢x hÁº C¸US® yµ©õÚx A 

°À C¸¢x hÁº C¸US® yµzvß C¸©h[PõP C¸US® ÁøP°À 

øÁzux GÚUöPõÒP. AB  Cß «x P Aø©²©õ°ß, 1:2 ÂQuzvÀ  

AB I Ax ¤›US® (£h® 7.9 I £õº) Bv¦ÒÎ¯õÚ  "O' I  |õ® 

A GÚ GkzxU öPõÒÍ»õ® ©ØÖ® Cµsk Aa_PÎß «x J¸ 

A»PõÚx 1 Km ÷£õ»Ä®,  (36, 15) Gß£x B Cß B¯zöuõø»Ä 

BS®. \›¯õP ÷Põ¦µzvß Chzøu öu›¢xUöPõÒÍ, P Cß 

B¯zöuõø»øÁ |õ® G¨£i Psk ¤i¨£x?
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'P' Cß B¯zöuõø»Ä (x, y) GßP. x - Aa_ «x P ©ØÖ®  B 

°¼¸¢x ö\[Szu[PøÍ ÁøµP, •øÓ÷¯ D ©ØÖ® E CÀ \¢vUS®.  

BE US ö\[Szu©õP PC I ÁøµP. A¨£iö¯ÛÀ, AA ÁiöÁõzu 

PmhøÍ°ß £i, £õh® 2 CÀ £izv¸¨¥º, ∆POD ©ØÖ® ∆BPC 
ÁiöÁõzu©õÚøÁ.

Bu»õÀ,  OD
PC  = OP

PB  = 1
2 , Am{U PD

BC  = OP
PB  = 1

2

             BøP¯õÀ,  x
36 - x  = 1

2  Am{U 
y

15 - y  = 1
2  

\©ß£õkPÍõÚ CøÁPÒ öPõkUS® x = 12 ©ØÖ® y = 5

OP : PB = 1:2 {£¢uøÚ¯õÚx P (12, 5) CÀ \¢vUS® Gß£øu } 

\›£õºUPÄ®.

C¨ö£õÊx ö£õxÁõÚ `zvµ® Aøh¯ C¢u GkzxUPõmiß 

ÁÈ¯õP Â›ÁõUP® ö£Ó AuøÚ } ¦›¢xUöPõÒÍ £¯ß 

£kzvUöPõÒ.

A (x1, y1) ©ØÖ® B (x2, y2) BÚ Cµsk ¦ÒÎPÒ 

£h® 7.10

GÚ P¸x ©ØÖ® m1 : m2 ÂQuzvÀ Em¦Ó©õP 

AB I P (x, y) BÚx ¤›US® GÚ {øÚzxU 

öPõÒ. AuõÁx 

.
.
. PA

PB  = m1
m2

 (£h® 7.10 I £õº)

x- Aa_ØUS ö\[Szu©õP AR, PS ©ØÖ® 

BT ÁøµP. x  Aa]US Cøn¯õP AQ ©ØÖ® 

PC US ÁøµP. A¨£i¯õ°ß, ÷Põ. ÷Põ. AA 
°ß ÁiöÁõzu PmhøÍ°ß£i.

	 ∆PAQ ~ ∆BPC

Bu»õÀ,	 PA
BP  = 

AQ
AC  = 

PQ
BC 		  (1)

C¨ö£õÊx,	 AQ = RS = OS − OR = x - x1

	 PC = ST = OT − OS = x2 - x
	 PQ = PS − QS = PS − AR = y − y1

	 BC = BT − CT = BT − PS = y2 − y
©v¨¦PÎÀ (1) BÚ CøÁPøÍ ¤µv{v¯õUS® ÷£õx, |©US 

QøhUS®.
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m1
m2

 = 
x - x1

x2 - x
 = 

y - y1
y2 - y

GkzxUöPõsk	
m1
m2

 = 
x - x1

x2 - x
, |õ® ö£ÖÁx x =  

m1x2 + m2x1
m1 + m2

 

A÷u©õv›¯õP GkzxöPõsk,

	
m1
m2

 = 
y - y1

y2 - y
,  |õ® ö£ÖÁx y =  

m1y2 + m2y1
m1 + m2

 

BøP¯õÀ, ¦ÒÎPÍõÚ BQ¯ÁØøÓ A (x1, y1) ©ØÖ®  

B (x2, y2) CønUS® xskU÷Põøh, Em¦Ó©õP,  m1 : m2 GßÓ 

ÂQuzvÀ ¤›US® ¦ÒÎ¯õÚ P (x, y) °ß B¯zöuõø»ÄPÒ.

	
m1x2 + m2x1
m1 + m2

m1y2 + m2y1
m1 + m2

,  BS®.	 (2)

Cx÷Á ¤›Ä `zvµ® GÚ¨£k® ¦ÒÎ Cøu÷¯ ¦ÒÎPÒ A, P, 
©ØÖ® B PÎÀ C¸¢x, Y & Aa]ß«x ö\[Szu[PÒ Áøµ¢x ÷©÷» 

TÔ¯£i÷¯ öuõhº¢x ö\´Áuõ¾® ö£Ó»õ® ¦ÒÎ P¯õÚx k:1 
GßÓ ÂQuzvÀ AB ø¯ ¤›zuõÀ, P Cß B¯zöuõø» ÁõÚx

kx2 + x1

k + 1
k1y2 +  y1

k + 1
,   BS® 

]Ó¨¦ ÁøP : 1:1 ÂQuzvÀ xskU÷Põmøh¨ ¤›US® ¦ÒÎ 

J¸ xskU÷Põmiß ø©¯¨¦ÒÎ BS®. Bu»õÀ, ¦ÒÎPÍõÚ  

A (x1, y1) ©ØÖ® B (x2, y2) CønUS® ÷Põmkxsiß ø©¯¨¦ÒÎ P 

°ß B¯zöuõø»ÁõÚx

1.x1 + 1.x2

1 + 1
1.y1 + 1.y2

1 + 1
,  = x1 + x2

2
y1 + y2

2
,  BS®.

¤›Ä `zvµzøu Buõ›zx ÷©À J¸ ]» GkzxUPõmkPøÍ 

wºUP»õ®.

GkzxUPõmk 6 : Em¦Ó©õP 3:1 ÂQuzv»  ¦ÒÎ PÍõÚ  

(4, &-3) ©ØÖ® (8, 5) CønUS® xsk ÷Põmøh ¤›PS® ¦ÒÎ°ß 

B¯zöuõø»ÄPøÍ Psk¤i.

wºÄ : ÷uøÁ¨£k® ¦ÒÎ P (x, y) GßP. ¤›Ä ̀ zvµzøu £¯ß£kzv 

|õ® öõÖÁx,
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x = 3(8) + 1(4)
3+ 1 = 7, y = 3(5) + 1(-3)

3+ 1 = 3 

Bu»õÀ, ÷uøÁ¯õÚ ¦ÒÎ (7, 3) BS®.

GkzxUPõmk 7 : ¦ÒÎ (&-4, 6) BÚx A (-&6, 10) ©ØÖ® B (3, -&8) 
CønUS® xskU ÷Põmøh GÆÂQuzvÀ ¤›UQßÓx?

wºÄ: (&-4, 6) BÚx m1 : m2 ÂQuzvÀ Em¦Ó©õP AB I ¤›US® 

GßP. ¤›Ä `zvµzøu £¯ß £kzv, |©US QøhUS®.

	 (--&-4, 6) = 
3m1 + 6m2
m1 + m2

-8m1 + 6m2

m1 + m2

, 		 (1)

AxÁõQÀ {øÚÄ TÖP (x, y) = (a, b) AxÁõQÀ x = a ©ØÖ® y = b 

BøP¯õÀ,  -               &-4 = 
3m1 - 6m2

m1 + m2
 ©ØÖ® 6 = 

-8m1 + 6m2

m1 + m2
  

	 &-4 = 
3m1 - 6m2

m1 + m2
 |©US öPõkUS®

	   &-4m1 - &4m2 = 3m1 -&6m2

AuõÁx,	 7m1 = 2m2

AuõÁx,  	  m1 : m2 = 2 : 7
-C¢u ÂQu©õÚx y - Aa_zöuõø»ÄUS® v¸¨v £kzxQÓuõ 

GÚ } ÷\õvUPÄ®

C¨ö£õÊx, 
-8m1 + 10m2

m1 + m2
 = 

-8m1
m2

 + 10

m1
m2

 + 1
 (•ØÔ¾® m2 BÀÁS)

	             = 

-8×2
7  + 10

2
7  + 1 = 6

Bu»õÀ, ¦ÒÎ (-&4, 6) BÚx ¦ÒÎPÍõÚ A (-&6, 10) ©ØÖ®  

B (3, -&-8) CønUS® xsk ÷PõmiøÚ 2:7  ÂQuzvÀ ¤›US®.

©õØÖ•øÓ°À: ÂQu® m1 : m2 Gß£øu 
m1
m2

 : 1 AÀ»x K:1 GßÖ® 

GÊu»õ®. 

 (-&4, 6) GßÓ ¦ÒÎ K:1 GßÓ ÂQuzvÀ Em¦Ó©õP  AB I ¤›US® 

GßP. ¤›Ä `zvµzøu £¯ß £kzv, |õ® AøhÁx,
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                                 (-&4, 6) = 
3k + 6
k + 1

-8k + 10
k + 1

,                       (2)

	          &-4 = 
3k - 6
k + 1  

	 ∴ -&4k - 4 = 3k - &6 
	           -            7k  = 2     ∴ K : 1 = 2 : 7

y - Cß B¯zöuõø»ÄUSTh Cøu } \›£õºUP»õ®.

BøP¯õÀ, ¦ÒÎ (-&4, 6) BÚx ¦ÒÎPÍõÚ A (-6, 10) ©ØÖ®  

B (3, -8) CønUS® ÷Põmk xsiøÚ 2:7 ÂQuzvÀ ¤›US®.

SÔ¨¦ : PA ©ØÖ® PB Cß yµzøu PnUQmk Cuß ÂQuzøu 

} Th Psk ¤iUP»õ®.  BÚõÀ A, P ©ØÖ® B BQ¯Ú J÷µ ÷|º 

÷PõmiÀ C¸UQÓÚÁõ Gß£x öu›¢uõÀ ©mk÷© Cx \õzv¯® 

BS®.

GkzxUPõmk 8: ¦ÒÎPÍõÚ A(2, -&2) A P Q B

(2, -&2) (7, 4)
£h® 7.11

©ØÖ® B(-&7, 4) CønUS® 

xsk÷PõiÝøh¯ •¨¤›ÄPÍõÚ 

(AuõÁx, ‰ßÖ \© £õP[PÍõP ¤›US® 

¦ÒÎPÒ) ¦ÒÎPÎß B¯zöuõø»øÁ Psk¤i.

wºÄ : AB Cß •¨¤›Ä  ¦ÒÎPÒ P ©ØÖ® Q GßP, AuõÁx  

AP = PQ = QB (£h® 7.11 I £õº)

Bu»õÀ, 1:2 ÂQuzvÀ Em¦Ó©õP AB I P ¤›US®. Bu»õÀ,  

P Cß B¯zöuõø»øÁ, ¤›Ä `zvµzøu ö\¾zxÁuõÀ,

1(-7) + 2(2)
1 + 2

, 1(4) + 2(-2)
1 + 2   AuõÁx (&1, 0)

-C¨ö£õÊx, 2:1 ÂQuzv» Em¦Ó©õP AB I Q ²® Th ¤›US®. 

BøP¯õÀ, Q Âß B¯zöuõø»Ä BÚx

		  ∴ 
2(-7) + 1(2)

2 + 1
, 2(4) + 1(-2)

2 + 1  AuõÁx (-4, 2)

Bu»õÀ, (-&1, 0) ©ØÖ® (&-4, 2) BÚ A ©ØÖ® B I CønUS® 

xsk ÷Põmøh •¨¤›ÄPÍõP ¤›US® ¦ÒÎPÍõS®.
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SÔ¨¦ : Q BÚx PB Cß ø©¯¨¦ÒÎ¯õÚøu PÁÛzuõÀ  
Th |õ® ø©¯¨¦ÒÎ `zvµzøu £¯ß £kzv Auß 

B¯zöuõø»ÄPøÍ |õ® ö£Ó•i²®.

GkzxUPõmk 9 : ¦ÒÎPÍõÚ (5, &-6) ©ØÖ® (&-1,& -4) CøÚUS® 

xskU÷PõmiøÚ Y - -Aa_ ¤›US® ÂQuzøu Psk¤i. A÷uõk 

SÖU÷P öÁmk® ¦ÒÎø¯ Psk¤i.

wºÄ : k:1  ÂQu® GßP A¨¦Ó® ¤›Ä `zvµzvÚõÀ, k:1 ÂQuzvÀ 

Ax AB I  ¤›US® ¦ÒÎ°ß B¯zöuø»ÁõÚx  
-k + 5
k + 1 , -4k - 6

k + 1
C¢u ¦ÒÎ Y-& Aa_ «x C¸US®, ©ØÖ® y Aa_«uõÚ Cøhyµ® 

"0' ÂØS \©® GÚ |©US öu›²®.

		  Bu»õ»,      
-k + 5
k + 1  = 0

            BøP¯õÀ ,         k = 5

AuõÁx, ÂQu©õÚx 5:1 BS® K Cß ©v¨ø¯ ÷£õkÁuõÀ 

Cx 5 ØS \©©õS®. (0, -&13
3

 ) GßÓ öÁmk¦ÒÎ |©US QøhUS®.

GkzxUPõmk 10 : J¸ CønPµzvß Ea]PÍõÚ A (6,1), B(8,2), 
C (9,4) ©ØÖ® D (p, 3) ¦ÒÎPøÍ Á›ø\¨£i GkzxUöPõÒ, p Cß 

©v¨ø£ Psk¤i.

wºÄ : J¸ CønPµzvß ‰ø» Âmh[PÒ JßøÓ JßÖ 

C¸\©TÔk® GÚ |©US öu›²®.

Bø\¯õÀ, AC Cß ø©¯¨¦ÒÎ¯õÚ B¯zöuõø» = BD Cß 

ø©¯¨¦ÒÎ¯õÚ B¯zöuõø»ÁõS®

	 ∴ 
6+ 9

2 ,1+ 4
2  = 

8+ p
2 ,2+ 3

2

	 ∴ 
15
2 , 5

2  = 
8+ p

2 ,  5
2  

	 ∴ 15
2

 = 
8+ p

2
	 ∴ p = 7	
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£°Ø] 7.2

1.	 (&-1, 7) ©ØÖ® (4, -&3) Cß Cøn¨£õÚøu 

£h® 7.12

2:3 ÂvuzvÀ ¤›US® ¦ÒÎ°ß B¯z 

öuõø»øÁ Psk¤i.

2.	 (4, -1) ©ØÖ® (-&2, &-3) CønUS® xskU 

÷Põmiß •¨¤›Ä ¦ÒÎPÎß 

B¯zöuõ»øÁ Psk¤i.

3.	 ÂøÍ¯õmk¨÷£õmi vÚzvØPõÚ 

ö\¯À£õkPøÍ |hzu EßÝøh¯ 

ö\ÆÁP ÁiÁõÚ £ÒÎUTh 

ø©uõÚzvÀ, JÆöÁõßÖ® 1 «. 

yµzvØS _snõ®¦ yøÍUöPõsk ÷PõkPøÍ Áøµ¢uÚº. 

£h® 7.12 CÀ }Í ÁõmhzvÀ AD I Põmi¯x¨÷£õÀ JßÖ 

©ØöÓõßÔ¼¸¢x 1«. öuõø»ÂØUS 100 § öuõmiPÒ 

øÁUP¨£mkÒÍx, 2 Áx ÷Põmiß «x yõ©õÚ AD 
CÀ 1

4  £õP® Áøµ {í›UPõ JiÚõÒ. ©ØÖ® J¸  

£aø\ öPõiø¯ {ÖÂÚõÒ. GmhõÁx ÷Põmiß «x yµ©õÚ 

AD CÀ 1
5  £õP® Áøµ ¤Ÿz JiÚõÒ, ©ØÖ® J¸ ]Á¨¦ 

öPõiø¯ {ÖÂÚõÒ. Cµsk öPõiPÐUS Cøh÷¯ EÒÍ 

yµ® GßÚÁõP C¸US®? Cµsk öPõiPøÍ CønUS® 

xskU÷PõmiØS Cøh÷¯ \›¯õP EÒÍ £õv ÁÈ°À }» 

öPõiø¯ ÷µè« {Ö ÂÚõÍõQÀ, AÁÐøh¯ öPõiø¯ G[÷P 

CÁÒ {ÖÂ°¸¨£õÒ?

4.	 ¦ÒÎ (&-1, 6) BÚx ¦ÒÎPÍõÚ (&3, 10) ©ØÖ® (6, &-2) CÁØøÓ 

CønUS® xsk ÷Põmøh GÆÂPuzvÀ ¤›UQßÓÚ ?

5.	 x & Aa]ÚÀ ¤›UP¨£mh A (1, &-5) ©ØÖ® B (-&4, 5) CønUS® 

xskU ÷PõmiøÚ GÆÂPuzvÀ ¤›UQßÓÚ? A÷uõk ¤›Ä 

¦ÒÎPÎß B¯zöuõø»ø¯ Psk¤i.

6.	 J¸ CønPµzvÀ Á›ø\¨£i GkzxUöPõsh Ea]PÍõÚ (1, 2),  
(4, y), (x, 6) ©ØÖ® (3,5) BQÀ, x ©ØÖ® y I Psk¤i.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



141B¯zöuõø» ÁiÂ¯À

7.	 AB J¸ Ámhzvß Âmh©õS®, AÆÁmhzvß ø©¯® (2, -&3) 
©ØÖ® B (1,4) BS®. ¦ÒÎ  A Cß B¯zöuõø»øÁ Psk¤i.

8.	 A ©ØÖ® B  BÚx •øÓ÷¯ (&-2, &-2) ©ØÖ® (2, &4) ©ØÖ® xskU 

÷PõhõÚ AB °ß «x P C¸US®, AP = 3
7 

AB  ¯õP C¸US ©õÖ  

P °ß B¯zöuõø» I Psk¤i.

9.	 A (&-2, 2) ©ØÖ® B(2, 8) CÁØøÓ CønUS® xskU÷PõmiøÚ 

|õßS \© £õP[PÍõP ¤›US® ¦ÒÎPÎß B¯zöuõø»øÁ 

Psk¤i.

10.	Á›ø\°À GkzxUöPõsh (3, 0), (4, 5) (-&1, 4) ©ØÖ® (-&2, -1) 
¦ÒÎPÀ \õ´Ä\xµzvß Ea]PÒ GÛÀ Auß £õ¨£ÍøÁ 

Psk¤i (SÔ¨¦ : \õ´Ä \xµzvß £µ¨£ÍÄ = 1
2 

 

(‰ø»Âmh[PÎß ö£¸UPÀ öuõøP)

7.4	 £õhzöuõS¨¦ (Summary)
C¢u £õhzvÀ, ¤ßÁ¸ÁÚÁØøÓ& } PØÖU öPõsi¸¨£õ´ :

1.	 P (x1, y1) ©ØÖ® Q (x2, y2) Âß  Cøh÷¯ EÒÍ yµ® (x2 - x1)
2 + (y2 - y1)

2   

BS®.

2.	 J¸ ¦ÒÎ P (x, y) Cß yµ® Bv¨¦ÒÎ°¼¸¢x x2
  + y2

 
 BP 

C¸US®.

3.	 ¦ÒÎPÒ A (x1, y1) ©ØÖ® B (x2, y2) I CønUS® ÷Põmkzxsøh 

m1 : m2 GßÓ ÂQuzvÀ ¤›US® J¸ ¦ÒÎ  P (x, y) Cß 

B¯zöuõø»ÁõÚx  
m1x2 + m2x1
m1 + m2

m1y2 + m2y1
m1 + m2

,  BS®.

4.	 ¦ÒÎPÒ P (x1, y1) ©ØÖ® Q (x2, y2) I CønUS® xskU÷Põmiß 

ø©¯¨¦ÒÎ¯õÚx 
x1+ x2

2 , y1+ y2
2  Gß£uõS®
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£i¨£ÁºPÒ PÁÛUP

A (x1,  y1) ©ØÖ® B (x2,  y2) ¦ÒÎPÍõÚ CÁØøÓ CønUS® 

xskU÷Põmøh P(x, y) GßÓ ¦ÒÎ, m1 : m2ÂQuzvÀ 

Em¦Ó©õP ¤›US® GÛÀ 7.3 ¤›ÂÀ P»¢xøµ¯õh¼À 

¤›Ä `zvµzvß £i A¨¦ÒÎ°ß B¯zöuõø»ÄPÒ 

¤ß Á¸©õÖ C¸US®.

1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m x m xx y
m m m m

+ +
= =

+ +

C[÷P, Aøu PÁÛUP, PA : PB = m1 : m2

C¸¨¤Ý®, A ©ØÖ® B US |k÷Á P C¸UPõ©À, BÚõÀ 

÷|º÷PõhõÚ AB Cß «x, AB Cß xsk ÷PõmiØS 

öÁÎ¦Ó©õP C¸US©õ°ß ©ØÖ® PA : PB = m1 : m2, GÛÀ 

¦ÒÎPÒ A ©ØÖ® B I CønUS® xskU÷Põmøh P  

öÁÎ¦Ó©õP ¤›US® GÚ |õ® TÓ»õ®. E¯º ÁS¨¦PÎÀ 

CÆÁøP¯õÚ ¤›Ä `zvµzøu } £iUP»õ®.
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A1.1 AÔ•P®

£SzuÔ²® vÓß ©ØÖ® öuÎÁõÚ ]¢uøÚ BQ¯Ú |® 

AßÓõh ÁõÌÂÀ ªPÄ® £¯ß£k£øÁ. GkzxUPõmhõP, 

Aµ]¯ÀÁõv J¸Áº E[PÎh®, "E[PÐUS ©õ]À»õu Aµ\

õ[PzvÀ |õmh® C¸¨¤ß  , }[PÒ GÚUS Kmk ÷£õh ÷Ásk®' 

GßÖ TÖQÓõº GÚ øÁzxUöPõÒ÷Áõ®. AÁº Esø©°À,  }[PÒ 

AÁ¸US Jmk¨ ÷£õhõÂiÀ, E[PÐUS ©õ]À»õu Aµ\õ[P® 

QøhUPõx GÚ E[PøÍ |®£øÁUQÓõº. Aµ\õ[P® QøhUPõx 

GÚ E[PÐUS ©õ]À»õu Aµ\õ[P® QøhUPõx GÚ E[PøÍ 

|®£øÁUQÓõº. A÷u÷£õ», "¦zv\õ¼PÒ XYZ Põ»oPøÍ AoÁº' 

GßÓ ÂÍ®£µzvß ‰»©õP, A¢u P®ö£Û¯õÚx, }[PÒ XYZ 

Põ»oPøÍ Ao¯õuÁº GßÓõÀ }[PÒ ÷£õx©õÚ AÍÄ ¦zv 

\õ¼ AÀ» GÚ E[PøÍ •iÄ ö\´¯ yskQÓx. ÷©÷» TÓ¨£mh 

C¸ ÁõUQ¯[PÐ÷© ö£õx ©UPøÍ vø\v¸¨¦QÓx Gß£øu  

}[P÷Í PÁÛUP»õ®. BP÷Á, |õ® £SzuÔ²® ö\¯À •øÓø¯ 

\›¯õP¨ ¦›¢x öPõshõÀ, CzuøP¯ ö£õÔPÎÀ |õ® öu›¯õ©À 

ÂÇ÷Ási¯x CÀø».

£SzuÔu¼ß \›¯õÚ £¯ÚõÚx Pozuvß ø©¯zvÀ EÒÍx, 

Av¾® SÔ¨£õP {¸£n[PÎß Aø©¨¤À.  9 B® ÁS¨¤À,  

}[PÒ {¹£n® GßÓ P¸zvØS AÔ•P¨£kzu¨ £mjºPÒ 

÷©¾® }[PÒ £» TØÖPøÍ, SÔ¨£õP ÁiÂ¯¼À {¹£n® 

ö\´wºPÒ. }¹£n® Gß£x £» PouU TÖPÍõÀ BÚx  

Gß£øu {øÚÄTºP. AÁØÔÀ JÆöÁõßÖ® AuØS •¢u¯ 

TØÔ¼¸¢÷uõ AÀ»x •ßø÷© {¹¨¤UP¨£mh ÷uØÓ® AÀ»x 

Gk÷PõÒ AÀ»x PØ¤uUöPõÒøP°À C¸¢÷uõ, uºUP Ÿv¯õP 

PouzvÀ {¹£n[PÒ
PROOFS  IN  MATHEMATICS A1
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{¹¤UP¨£kQÓx. J¸ {¹£nzvÀ •UQ¯©õÚ P¸Â¯õÚx, 

E¯zxnºÄ £SzuÔuÀ •øÓ (deductive reasoning) BS®.

PouU TØÖ Gß£x GßÚ Gß£øu J¸ ©Ö£õºøÁ Cmk 

C¨£õh¨£Svø¯z öuõh[P»õ®. ¤ÓS, £» GkzxUPõmkPøÍU 

öPõsk |©x E¯ºzxnºÄ £SzuÔuÀ vÓøÚ Tºø©¯õUQU 

öPõÒÍ •Ø£h»õ®. ÷©¾® |õ® ©ÖzuÀ GßÓ P¸zøu²® 

£õºUP»õ®. ©ØÖ® öPõkUP¨£mh TØÔß ©Ö¨ø£²® (negation) 
Psk ¤iUP»õ®. ¤ÓS |õ® öPõkUP¨£mh TØÖUPõÚ ©Öuø»ø¯ 

(converse) Psk¤izuÀ Gß£uß ö£õ¸øÍ²® PØP»õ®. •iÂÀ, 

|õ® 9 B® ÁS¨¤À £izu £» ÷uØÓ[PÎß {¸£n[PøÍ A»] 

Bµõ´Ávß ‰»®, {¹£n[PÎß BUPU TÖPøÍ ©Ö£õºøÁ 

C÷Áõ®. C[S |õ® }[PÒ 9 B® ÁS¨¤÷» £izu "•µs£õk 

‰»® {¹£n® (Proof by contradiction) GßÓ P¸zøu²® Bµõ¯»õ®. 

Cøu }[PÍ C¨¦zuPzvß £» £õh[PÎ¾® £õºzv¸¨¥ºPÒ.

A1.2  PouU TØÖPÎß ©Ö£›^»øÚ

"TØÖ' Gß£x Bøn¯õP÷Áõ Ba\›¯©õP÷Áõ AÀ»x 

÷PÒÂ¯õP÷Áõ CÀ»õu ö£õ¸Ò öPõsh ÁõUQ¯® Gß£øu }øÚÄ 

TºP. GkzxUPõmkP, "Q›UöPm E»P÷Põ¨ø£ CÖv¯õmhzvÀ 

G¢u C¸ SÊUPÒ (teams) ÂøÍ¯õkQßÓÚ?' Gß£x J¸ ÷PÒÂ, 

Ax TØÖ AÀ», "ö\ßÖ EÚx Ãmk¨£õhzøu •i' Gß£x J¸ 

Bøn, TØÖ AÀ». "GßÚ J¸ AØ¦u©õÚ C»US (goal)!' Gß£x 

J¸ Ba\›¯ÁõUQ¯®, TØÖ AÀ».

ö£õxÁõP, TØÖPÒ RÌÁ¸® CÁØÔÀ H÷uÝ® J¸Áõ¸ 

C¸UP»õ®.

* G¨ö£õÊx÷© Esø©

* G¨ö£õÊx÷© ö£õ´

* öuÎÁØÓx.

÷©¾®, PnUQÀ J¸ TØÓõÚx G¨ö£õÊx® Esø©¯õP÷Áõ 

AÀ»x G¨ö£õÊx® ö£õ´¯õP÷Áõ C¸¢uõÀ ©mk÷© HØÖU 

öPõÒÍ¨£k®, Gß£øu }[PÒ 9 B® ÁS¨¤÷»÷¯ PØÖÒÏºPÒ. 

BP÷Á öuÎÁØÓøÁ PnUQ¯À TØÖPÍõP HØÖU öPõÒÍ¨ 

£hõx.
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|õ® ¦›¢x öPõshÁØøÓ ]» GkzxU PõmkPÒ öPõsk 

©Ö£õºøÁ°h»õ®.

G.Põ 1: RÌÁ¸® ÁõUQ¯[PÒ G¨ö£õÊx® Esø©¯õ, 

G¨ö£õÊx® ö£õ´¯õ AÀ»x öuÎÁØÓøÁ¯õ GÚ TÖP. EÚx 

£vø» {¯õ¯¨ £kzxP.

1.	 `›¯ß §ªø¯a _ØÖQÓx.

2.	 ÁõPÚ[PÒ |õßS \UQµ[PÒ Eøh¯øÁ.

3.	 JÎ°ß ÷ÁP® ÷uõµõ¯©õP 3 × 105km/s BS®.

4.	 |Á®£º •uÀ ©õºa Áøµ°À PÀPzuõÂØS ö\À¾® \õø» 

JßÖ •h¨£mi¸US®.

5.	 GÀ»õ ©Ûu¸® CÓ¨¦ÒÍÁ÷µ.

wºÄ :

1.	 CÆÁõUQ¯® G¨ö£õÊx÷© ö£õ´, HöÚÛÀ, ÁõÚÂ¯À 

ÁÀ¾|ºPÒ §ª `›¯øÚa _ØÖQÓx Gß£øu 

{ø»|õmi²ÒÍÚº.

2.	 CÆÁõUQ¯® öuÎÁØÓx HöÚÛÀ, Cx G¨ö£õÊx÷© 

ö©´¯õ AÀ»x G¨ö£õÊx÷© ö£õ´¯õ GßÖ •iÄ 

ö\´¯ •i¯õx, Cx ÁõPÚ® GÆÁõøP¯õÚx Gß£øu¨ 

ö£õ¸zux& ÁõPÚ[PÒ 2, 3, 4, 6, 10, ........ BQ¯ CßÝ® 

£» GsoUøP°À \UPµ[PøÍU öPõsi¸UP»õ®.

3.	 CÆÁõUQ¯® G¨ö£õÊx÷© Esø©, C¯º¤¯À 

{¦nºPÍõÀ \›£õºUP¨£mhx.

4.	 CÆÁõUQ¯® öuÎÁØÓx HöÚÛÀ, G¢u \õø» C[S 

P¸u¨£kQÓx Gß£x öuÎÁõP CÀø».

5.	 CÆÁõUQ¯® G¨ö£õÊx® Esø© HöÚÛÀ, JÆöÁõ¸ 

©ÛuÝ® GßÓõÁx J¸ |õÒ CÓ¢÷u BP ÷Ásk®.

G.Põ 2: RÌÁ¸® ÁõUQ¯[PÒ ö©´¯õ ö£õ´¯õ GÚU TÖP ©ØÖ® 

E[PÒ Âøhø¯ {¯õ¯¨£kzxP.

1.	 GÀ»õ \©£UP •U÷Põn[PÐ® C¸\© £UP •U÷Põn[PÒ 

BS®.
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2.	 ]» C¸\©£UP •U÷Põn[PÒ \©£UP •U÷Põn[PÒ 

BS®.

3.	 GÀ»õ C¸\©£UP •U÷Põn[PÐ® \©£UP •U÷Põn[P÷Í.

4.	 ]» ÂQu•Ö GsPÒ •ÊUPÒ BS®.

5.	 ]» ÂQu•Ö GsPÒ •ÊUPÒ AÀ».

6.	 GÀ»õ •ÊUPÐ® ÂQu•Ö GsPÒ AÀ».

7.	 H÷uÝ® C¸ ÂQu•Ö GsPÐUS Cøh÷¯ G¢u ÂQu•Ö 

Gsq® CÀø».

wºÄ :

1.	 CUTØÖ Esø©÷¯, HöÚÛÀ \©£UP •U÷Põn[PÒ 

\©©õÚ £UP[PøÍ¨ öPõshøÁ, BP÷Á AøÁ 

C¸\©£UP •U÷Põn[PÒ BS®.

2.	 CUTØÖ Esø©÷¯, HöÚÛÀ AizuÍU ÷Põn[PÒ 

600 BP Aø©¢u C¸\©£UP •U÷Põn[PÍõøÁ \©£UP 

•U÷Põn[P÷Í BS®.

3.	 CUTØÖ ö£õ´¯õÚx, CuØS J¸ Gvº©øÓ GkzxUPõmøh 

öPõkUPÄ®.

4.	 CUTØÖ Esø©÷¯, HöÚÛÀ ÂQu•Ö GsPÒ 
p
q  GßÓ 

ÁiÁ® öPõshøÁ, CvÀ p Gß£x J¸ •Ê ©ØÖ® q = 1. 

CøÁ •ÊUP÷Í (GkzxUPõmhõP  
33 =
1
)

5.	 CUTØÖ Esø©÷¯, HöÚÛÀ  
p
q   GßÓ ÁiÂÀ EÒÍ 

ÂQu•Ö GßPÎÀ p, q BQ¯øÁ •ÊUPÒ ©ØÖ® q ÁõÚx 

p&I ÁSUPõuøÁ. (GkzxUPõmhõP 
3
2
).

6.	 CUTØÓõÚx, "ÂQu•Ö Gs AÀ»õu •Ê JßÖ EÒÍx' 

GßÖ TÖÁøu¨ ÷£õ»÷Á ö£õ¸Ò£k®. Cx ö£õ´, 

HöÚÛÀ GÀ»õ •ÊUPÐ® ÂQu•Ö GsP÷Í BS®.

7.	 CUTØÖ ö£õ´. r ©ØÖ® s BQ¯ Cµsk ÂQu•Ö GßPÐUS 

Cøh÷¯ 
2

r s+
 GßÓ ÂQu•Ö Gs EÒÍx Gß£øu }[PÒ 

AÔÃºPÒ.
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G.Põ 3: x < 4 GÛÀ, RÌÁ¸® ÁõUQ¯[PÎÀ GøÁ Esø©? E[PÒ 

ÂøhPøÍ {¯õ¯¨£kzx.

(i) 2x > 8	 (ii) 2x < 6	 (iii) 2x < 8

wºÄ :

(i)	 CUTØÖ ö£õ´ HöÚÛÀ GkzxUPõmkP. x = 3 < 4, Gß£x  
2x > 8 Gß£øu Esø©¯õUSÁvÀø».

(ii)	 CUTØÖ ö£õ´, HöÚÛÀ GkzxUPõmhõP, x = 3.5 < 4, Gß£x 

2x > 6 Gß£øu Esø©¯õUSÁvÀø».

(ii)	 CUTØÖ Esø©, HöÚÛÀ Cx x < 4 Gß£uØS \©®.

G.Põ 4: RÌÁ¸® TØÖPÐUS uS¢u {£¢uøÚPøÍU öPõkzx 

AÁØøÓ Esø©¯õÚ TØÖPÍõP ©õØÔ GÊuÄ®.

(i)	 |õØPµ® JßÔß ‰ø» Âmh[PÒ \©©õP C¸¨¤ß Ax 

J¸ ö\ÆÁP®.

(ii)	 J¸ •U÷Põnzvß Cµsk £UP[PÎß «uø©¢u C¸ 

¦ÒÎPøÍ CønUS® ÷|º ÷PõhõÚx ‰ßÓõÁx 

£UPzvØS Cøn¯õP C¸US®.

(iii)	 p  Gß£x GÀ»õ ªøP •ÊÁõÚ p US® ÂQu•Óõ Gs 

BS®.

(iv)	GÀ»õ C¸£ia\©ß£õkPÐ® Cµsk ö©´®‰»[PøÍ 

öPõskÒÍÚ.

wºÄ :

1.	 J¸ CønPµzvß ‰ø»Âmh[PÒ \©® GÛÀ, Ax J¸  

ö\ÆÁP®.

2.	 J¸ •U÷Põnzvß C¸£UP[PÎß ø©¯¨¦ÒÎPøÍ 

CønUS® ÷|º÷PõhõÚx ‰ßÓõÁx £UPzvØS 

Cøn¯õP C¸US®.

3.	 p  Gß£x GÀ»õ £Põ GsPÒ p US® ÂQu•Óõ Gs 

BS®. 

4.	 GÀ»õ C¸£ia \©ß£õkPÐ® AvP £m\©õP Cµsk 

ö©´‰»[PÒ öPõskÒÍÚ.
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SÔ¨¦ :

	 ÷©÷» EÒÍ TØÖPøÍ ÷ÁÖÂu©õPÄ® ©õØÔ GÊu»õ®. 

GkzxUPmhõP (iii)&I " p  Gß£x GÀ»õ ªøP •Ê p US® 

ÂQu•Óõ Gs BÁx {øÓÁºUP©õP CÀ»õu ö£õÊx 

©mk÷©' GßÖ® ©õØÔ GÊu»õ®.

£°Ø] A1.1
1.	 RÌÁ¸® TØÖPÒ (ÁõUQ¯[PÒ) G¨ö£õÊx÷© Esø©¯õ, 

G¨ö£õÊx÷© ö£õ´¯õ AÀ»x öuÎÁØÓøÁ¯õ GßÖ TÖP. 

E[PÒ ÂøhPøÍ {¯õ¯¨ £kzxP.

(i)	 GÀ»õ Pou £õh¨¦zuP[PÐ® _Áõ›ì¯©õÚøÁ (BºÁ® 

ysk£øÁ).

(ii)	 §ª°À C¸¢x ̀ ›¯Ûß yµ® ÷uõµõ¯©õP 15 × 108 km BS®.

(iii)	GÀ»õ ©ÛuºPÐ® ‰uøhÁº.

(iv)	EzuõPõ]°À C¸¢x íº]ÀUS ö\À¾® £¯n®  

÷\õºÁÎ¨£x BS®.

(v)	 A¨ö£s öuõø» ÷|õUQ°ß (Binoculars) ÁÈ÷¯ J¸ 

¯õøÚø¯¨ £õºzuõÒ.

2.	 RÌÁ¸ÁÚ \›¯õ, uÁÓõ GßÖ TÖP. Âøhø¯ {¯õ¯¨ 

£kzxP.

(i)	 GÀ»õ AÖ÷Põn[PÐ® £»÷Põn•QPÒ BS®.

(ii)	 ]» £»÷Põn•QPÒ I[÷Põn[PÍõS®.

(iii)	GÀ»õ Cµmøh GsPÐ÷© 2 BÀ ÁS£k® GßÖ ö\õÀ» 

•i¯õx.

(iv)	]» ö©´ GsPÒ ÂQu•Óõ GsPÒ BS®.

(v)	 GÀ»õ ö©´GsPÐ÷© ÂQu•Ö GsPÍõP C¸UPõx.

3.	 a ©ØÖ® b Gß£øÁ ab ≠ 0 GßÓø©¢u ÁøP°À EÒÍ ö©´ 

GsPÒ GßP. A¨£iö¯ÛÀ, RÌÁ¸ÁÚ ÁØÔÀ GUTØÖPÒ 

Esø©¯õÚøÁ? ÂøhPøÍ {¯õ¯¨£kzx.

(i)	 a ©ØÖ® b CøÁ Cµsk÷© _È BP C¸UP ÷Ásk®.

(ii)	 a ©ØÖ® b CøÁ Cµsk÷© _È AÀ»õuøÁPÍõP C¸UP 

÷Ásk®.

(iii)	a ©ØÖ® b CÁØÔÀ H÷uÝ® JßÖ _È AÀ»õuuõP C¸UP 

÷Ásk®.
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4.	 uS¢u {£¢uøÚPøÍU öPõsk RÌÁ¸® TØÖPøÍ 

Esø©¯õS©õÖ ©õØÔ GÊuÄ®.

(i)	 a2 > b2 GÛÀ a > b BS®.

(ii)	 x2 = y2 GÛÀ x = y BS®.

(iii)	(x + y)2 = x2 + y2, GÛÀ x = 0 BS®.

(iv)	J¸ |õØPµzvß ‰ø»Âmh[PÒ JßøÓ ©ØöÓõßÖ 

C¸\©U TÔk® (C¸ \©©õP öÁmk®).

A1.3 E´zuÔÄ £SzuÔuÀ

9 B® ÁS¨¤À E´zuÔÄ £SzuÔuÀ (deductive    reasoning) 
Gß£uØS AÔ•P¨£kzu¨£mjºPÒ. C[S, |õ® £» 

GkzxUPõmkPøÍU öPõsk, Esø© GßÖ |õ® FQUS® 

öPõkUP¨£mh TØÖPÎÀ C¸¢x •iÄPøÍ E´zxU öPõsk 

|õ® GÆÁõÖ E´zuÔÄ £SzuÔuø» £¯ß£kzu»õ® Gß£øuU 

Põmk÷Áõ®. öPõkUP¨£mh TØÖPÍõÚøÁ "PØ¤uUöPõÒøP' 

(premises or hypothesis) GÚ¨£k®. ]» GkzxUPõmkPÐhß 

öuõh[P»õ®.

G.Põ 05 : Âá¯¦µ P¸|õhP ©õ{»zvÀ EÒÍx Gß£x 

öPõkUP¨£mhx ©ØÖ® å£õÚõ Âá¯¦µzvÀ Á]UQÓõÒ GßP. 

å£õÚõ G¢u ©õ{»zvÀ Á]UQÓõÒ?

wºÄ :
C[S C¸ PØ¤uUöPõÒøPPÒ EÒÍÚ :

(i)	 Âá¯¦µ P¸|õhP ©õ{»zvÀ EÒÍx.

(ii)	 å£õÚõ Âá¯¦µzvÀ Á]UQÓõÒ.

CÆÂÖ PØ¤uU öPõÒøPPÎÀ C¸¢x® |õ® å£õÚõ P¸|õhP 

©õ{»zvÀ Á]UQÓõÒ GßÖ FQzx Enº¢x öPõÒÍ»õ®.

G.Põ 06: GÀ»õ Pou¨ £õh¨ ¦zuP[PÐ® _Áõ›ì¯©õÚøÁ 

Gß£x öPõkUP¨£mkÒÍx ©ØÖ® }[PÒ J¸ Pou 

£õh¨¦zuPzøu £iUQÕºPÒ GßÖ öPõÒ÷Áõ®. }[PÒ £iUS® 

£õh¨¦zuPzøu¨ £ØÔ |õ® GßÚ •iÄUS Áµ»õ®?
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wºÄ :

Cµsk öPõkUP¨£mh PØ¤uU öPõÒøPøÍU öPõsk, }[PÒ 

J¸ _Áõ›ì¯©õÚ £õh¨¦zuPzøu £izxU öPõsk C¸UQŸºPÒ 

GßÖ FQzx Enº¢x öPõÒÍ»õ®.

G.Põ 07: y = -6x + 5 Gß£x öPõk¨£¨hhx ©ØÖ® x = 3 GÚU öPõÒP. 

y °ß ©v¨¦ GßÚ? 

wºÄ :

öPõkUP¨£mkÒÍ C¸ PØ¤uU öPõÒøPPøÍU öPõsk,

y = −6 × (3) + 5 = -18 + 5 = - 13 Gß£øu |õ® ö£Ó»õ®.

G.Põ 8: ABCD J¸ CønPµ® Gß£x öPõkUP¨

£h® A 1.1

£mkÒÍx ©ØÖ® AD = 5cm, AB = 7cm. BC ©ØÖ® 

DC CÁØÔß }Í[PøÍ¨ £ØÔ }[PÒ GßÚ 

•iÄUS Áµ •i²®?

wºÄ :

ABCD J¸ CønPµ® Gß£x öPõkUP¨£mkÒÍx. BP÷Á, 

J¸ CønPµzvØS ö£õ¸¢x® GÀ»õ £s¦PÐ® ABCD US® 

ö£õ¸¢x® GßÖ |õ® Enµ»õ®. Av¾® SÔ¨£õP, "CønPµzvß 

Gvöµvº¨£UP[PÒ \©® GßÓ £s¦ C[S ö£õ¸¢x®. AD = 5cm 

Gß£øuU öPõsk, BC = 5cm Gß£øu FQUP»õ®. A÷u÷£õ», DC 
= 7cm Gß£øu²® FQzx Enµ»õ®.

SÔ¨¦

C¢u GkzxUPõmiÀ, öPõkUP¨£mh PØ¤uU öPõÒøP°À 

©øÓ¢v¸US® £s¦PøÍ ÷uiUPsk¤izx AÁØøÓ G¨£i 

AiUPi £¯ß£kzu ÷Ási C¸US® Gß£øu |õ® £õºz÷uõ®.

G.Põ09 :  p  Gß£x GÀ»õ £Põ Gs P-PÐUS® ÂQu•Óõ Gs 

Gß£x öPõkUP¨£mhx ©ØÖ®  19423 J¸ £Põ Gs GßP.  19423  

I ¨ £ØÔ GßÚ •iÄ ö\´Áõ´?

wºÄ :

19423  Gß£x J¸ ÂQu•Óõ Gs GßÖ |õ® •iÄ ö\´¯»õ®.

÷©÷» Psh GkzxUPõmkPÎÀ, PØ¤uU öPõÒøPPÒ 

Esø©¯õ CÀø»¯õ Gß£øu |õ® AÔ÷Áõ® Gß£øu }[PÒ 

PÁÛzv¸UP»õ®. |õ® AøÁ Esø© GßÖ P¸vUöPõsk, ¤ÓS 
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Aøu E´zuÔÄ £SzvÔu¼À £¯ß£kzxQ÷Óõ®. GkzxUPõmhõP, 

GkzxUPõmk 9 CÀ, 19423 Gßx J¸ £Põ Gsnõ CÀø»¯õ 

Gß£øu |õ® \›£õºUPÂÀø». |©x ÁõuzvØPõP ÷Ási 

|õ® Aøu £Põ Gs GßÖ P¸vU öPõs÷hõ®. öPõkUP¨£mh 

SÔ¨¤mh TØøÓUöPõsk GÆÁõÖ |õ® E´zuÔÄ £SzuÔuø»¨ 

£¯ß£kzv J¸ •iÄUS Á¸Q÷Óõ® Gß£uß «x ©mk÷© |õ® 

C¨£õhzvÀ •UQ¯zxÁ® öPõkUQ÷Óõ®. C[S, •UQ¯©õPU 

P¸xÁx £SzuÔu¼ß \›¯õÚ ö\¯À•øÓ £¯ß£kzx® Âu® 

©mk÷©. ÷©¾® C¨£SzuÔ²® ö\¯À •øÓ¯õÚx, PØ¤uU 

öPõÒøP°ß Esø©°ß «÷uõ, ö£õ´°ß «÷uõ \õº¢v¸¨£x 

CÀø». CÆÁõÖ C¸¢u÷£õv¾® |õ® J¸ Âå¯zøuz P¸zvÀ 

öPõÒÍ ÷Ási¯x GßÚ öÁßÓõÀ, uÁÓõÚ (ö£õ´¯õÚ) PØ¤uU 

öPõÒøPø¯U öPõsk öuõh[S÷Áõ÷©¯õ°ß |õ® uÁÓõÚ 

•iÄU÷P Á¸÷Áõ®.

£°Ø] A1.2
1.	 GÀ»õ ö£sPÐ® CÓ¨£ØÓÁºPÒ GÚU öPõkUP¨£mhx 

©ØÖ®  A Gß£x J¸ ö£s GÚU öPõÒP. A øÁ¨ £ØÔ }[PÒ 

GßÚ •iÄ ö\´¯»õ®?

2.	 C¸ ÂQu•Ö GsPÎß ö£¸USzöuõøP J¸ ÂQu•Ö Gs 

Gß£x öPõkUP¨£mhx ©ØÖ® a ©ØÖ® b BQ¯øÁ ÂQu•Ö 

GsPÒ GÚU öPõÒP. a b - I¨ £ØÔ |õ® GßÚ •iÄ ö\´¯»õ®?

3.	 ÂQu•Óõ GsPÎß u\© Â›ÁõUP©õÚx •iÁØÓx 

©ØÖ® v¸®£ v¸®£ Áµõux Gß£x öPõkUP¨£mkÒÍx. 

©ØÖ®  17  J¸ ÂQu•Óõ Gs GÚU öPõÒP. 17  Cß u\© 

Â›ÁõUPzuøu¨£ØÔ }[PÒ GßÚ •iÄ ö\´¯ •i²®?

4.	 y = x2 + 6 ©ØÖ® x = − 1 GÚU öPõkzuõÀ, y Cß ©v¨ø£¨ £ØÔ 

GßÚ •iÄ ö\´Áõ´?

5.	 ABCD J¸ CønPµ® GßÖ öPõkUP¨£mhx ©ØÖ® ∠B = 800 

CønPµzvß ©ØÓ ÷Põn[PøÍ¨ £ØÔ }[PÒ GßÚ •iÄ 

ö\´ÃºPÒ?

6.	 PQRS Gß£x J¸ Ámh |õØPµ® ©ØÖ® Auß ‰ø»Âmh[PÒ 

JßøÓ ©ØöÓõßÖ C¸\©©õP öÁmk®. |õØPµzøu¨£ØÔ  

}[PÒ GßÚ •iÄUS Áµ•i²®?
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7.	 p  Gß£x GÀ»õ £Põ GsPÒ p US® ÂSu•Óõ Gs BS® 

GÚU öPõkUP¨£kÒÍx ©ØÖ® 3721 Gß£x J¸ £Põ Gs GÚU 

öPõÒP. 3721 Gß£x ÂQu•Óõ Gs GßÖ EßÚõÀ •iÄ 

ö\´¯ •i²©õ? EÚx •iÄ \›¯õÚx uõÚõ? Hß AÀ»x 

HÛÀø»?

A1.4  AÝ©õÚ[PÒ, ÷uØÓ[PÒ, {¹n[PÒ ©ØÖ® 

	 PouÂ¯À £SzuÔuÀ.

£h® A 1.2 IU P¸xP. •uÀ Ámhzvß «x J¸

£h®  A 1.2

 

¦ÒÎ²®, Cµshõ® Ámhzvß «x 2 ¦ÒÎPÒ, 

‰ßÓõÁuß «x 3 ¦ÒÎPÒ Cx÷£õ» £» EÒÍÚ. 

¦ÒÎPøÍ CønUS® ÷|º÷PõkPÎß AøÚzx \

õzv¯U TÖPÐ® öÁÆöÁõßÔ¾® Áøµ¯¨ 

£mkÒÍÚ.

÷PõkPÒ Ámhzøu öÁÆ÷ÁÓõÚ AuõÁx JßøÓJßÖ 

Â»US® (mutually exclusive) £SvPÍõP¨ (ö£õxÁõÚøÁPÍõP 

G¢u £Sv²® CÀ»õuÁõÖ) ¤›UQßÓÚ. CÁØøÓ |õ® Gso 

RÌÁ¸Áõ¸ AmhÁøn¨ £kzu»õ®.

¦ÒÎPÎß 

GsoUøP

£SvPÎß 

GsoUøP

1 1
2 2
3 5
4 8
5
6
7

¦ÒÎPÎß GsoUøPø¯U öPõsk, £SvPÎß 

GsoUøPø¯ Psk¤iUS® `zvµzøuU Th E[PÎÀ ]»º 

Psk¤iUP»õ®. CÆÁøP¯õÚ AÔÄ§ºÁ©õÚ FP÷© "AÝ©õÚ®' 

(Conjecture) GÚ¨£k® Gß£øu 9 ÁS¨¤À C¸¢x {øÚÄTºP.

J¸ Ámhzvß «x n ¦ÒÎPÒ C¸¨¤ß, A¨¦ÒÎPøÍ GÀ»õ \

õzv¯©õÚ ÷PõkPÍõ¾® Cøn¨£uõÀ, 2n-1 JßøÓ JßÖ Â»US® 
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£SvPÒ QøhUS® Gß£÷u E[PÍx "AÝ©õÚ®' GßP. Cx ªPa 

\›¯õÚ ö£õ¸Ò£k® FP©õPz ÷uõßÖQÓx. Cøu n = 5 GÚU 

öPõsk 16 £SvPÒ Qøh¨£øu øÁzx \›£õºzxU öPõÒÍ»õ®. 5 

¦ÒÎPøÍU öPõsk ̀ zvµzøuU \›£õºzu ¤ÓS, n ¦ÒÎPÐUS  2n-1 

£SvPÒ QøhUS® GßÖ v¸¨v AøhQÓõ¯õ?v¸¨v AøhQÓõ´ 

GßÓõÀ, ¯õ÷µÝ® n = 25 US Cx ö£õ¸¢x©õ GßÖ EßøÚU 

÷PmhõÀ } GßÚ £vÀ ö\õÀÁõ´? CzuøP¯ ÷PÒÂPÐUS £vÀ 

ö\õÀ» EÚUS, \¢÷uPzvØS ChªÀ»õ©À C¢u •iÄ \›÷¯ 

GßÖ Põmk® AÍÂØS J¸ {¹£n® ÷uøÁ AÀ»x n Cß H÷uõ 

J¸ ©v¨¤ØS C®•iÄ ÷uõÀÂ¯øhQÓx Gß£øuU Põmh J¸ 

Gvº©øÓ GkzxUPõmk ÷uøÁ. Esø©°À, } ö£õÖø©²hß 

ö\´x £õzxUöPõs÷u Á¢uõÀ, n = 6 US 31 £SvPÐ®, n = 7 US 57 

£SvPÐ® Á¸QßÓÚ Gß£øu¨ £õºUP»õ®. BP÷Á, n = 6 Gß£øu 

÷©ØTÔ¯ BÝ©õÚzvØS J¸ Gvº©øÓ GkzxUPõmhõS®. 

|õ® 9 ÁS¨¤À "TØøÓ ö£õ´¯õP {¹¤UP, J÷µ J¸ Gvº©øÓ 

GkzxUPõm÷h ÷£õx©õÚx' GßÖ PØÓøu {øÚÄ TºP.

n = 1, 2, 3, 4, 5 BQ¯ ÁØÔUPõÚ £SvPÎß GsoUøPPøÍ 

\›£õºzu ¤ÓS® |õ® {¹£nzøu ÁØ¦ÖzvU öPõs÷h 

C¸UQ÷Óõ®. Gß£øu }[PÒ PÁÛzv¸UP»õ®. CßÝ® ]» 

GkzxUPõmkPøÍ P¸x÷Áõ®. ¤ß Á¸® •iÂøÚ }[PÒ |ßS 

AÔÃºPÒ (£õh® 1&CÀ öPõkUP¨ £mkÒÍx)

( )1
1 2 3 ........

2
n n

n
+

+ + + + =

Cx ö\À¾£i BQÓx Gß£øu {ø»{Özu n = 1, 2, 3 CßÝ® 

£» ÁØøÓ ©mk® \›£õºzuÀ ÷£õx©õÚx AÀ». H÷ÚÛÀ,  

(÷©÷» EÒÍ GkzxUPõiÀ, •iÄ n = 6 Gß£uØS ÷uõÀÂ 

Aøh¢uøu¨ ÷£õ») n Cß H÷uõ J¸ ©v¨¤ØS C¢u •iÄ 

ö£õ´¯õUP¨£h»õ®. BP÷Á |©US ÷uøÁ¯õÚx GßÚöÁßÓõÀ, 

\¢÷uPzvØS ChªÀ»õ©À Auß Esø©ø¯ {ø»|õmk® J¸ 

{¹£n÷©. CuØPõÚ {¹£nzøu ÷©À ÁS¨¦PÎÀ PØ¥ºPÒ.

CÛ £h®  A 1.3 IU P¸xP. CvÀ  PQ ©ØÖ® PR BQ¯øÁ ¦ÒÎ 

P °À C¸¢x ÁmhzvØS Áøµ¯¨£mh öuõk÷PõkPÒ BS®. 
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}[PÒ (÷uØÓ® 10.2) PQ = PR Gß£øu •ßÚ÷© 

£h® A 1.3

{¹¤zv¸UQÕºPÒ. }[PÒ CzuøP¯ £» 

£h[PøÍ Áøµ¢x öPõk÷PõkPÎß AÍÄPøÍ 

AÍ¢x £õºzx JÆöÁõ¸ •øÓ²® •iÄ \›÷¯ 

GßÖ £õºzx Azxhß v¸¨v Aøh¯ÂÀø».

{¹£nzvÀ GßÚ Ah[Q C¸¢ux 

Gß£x {øÚÂ¸UQÓuõ? AvÀ (ö\À¾ £i BS® Áõu[PÒ 

GßÓøÇUP¨£k®) öuõhºa]¯õÚ TØÖPÒ C¸¢uÚ. JÆöÁõ¸ 

TØÖPÐ®, AuØS •ß÷Ú EÒÍ {¹¤UP¨£mh TØÔ¼¸¢÷uõ, 

•ßÚø© öu›¢u •iÄPÎÀ C¸¢÷uõ (uØ÷£õx {¹¤UP¨£kÁx 

AÀ»õ©À) Gk÷PõÎÀ C¸¢÷uõ, Áøµ¯øÓPÎÀ C¸¢÷uõ, 

AÀ»x }VPÒ HØPÚ÷Á öPõsi¸¢u FP[PøÍU öPõs÷hõ 

{¹¤UP¨£mhøÁ. Auß¤Ó÷P, }[PÒ E[PÒ {¹£nzøu PQ = PR 

GßÓ ÁõUQ¯zxhß •izwºPÒ. AuõÁx Gøu {¹¤UP÷Ásk÷©õ 

Aøu Pøh]°À GÊvÜºPÒ. G¢u J¸ {¹£n•® CÆÁõ÷Ó 

Aø©UP¨£kQÓx.

CÛ |õ® ]» GkzxUPõmkPøÍ²® ©ØÖ® ÷uØÓ[PøÍ²® 

©ØÖ® AÁØÔß {¹£n[PøÍ²® Bµõ´÷Áõ®. }¸£n[PÒ 

GÆÁõÖ Aø©UP¨£kQßÓÚ Gß£øu |ßS ¦›¢x öPõÒÍ Cx 

EuÄ®.

"÷|µi AÀ»x E´Ä' •øÓ {¹£n[PÎÀ C¸¢x |õ® 

öuõh[S÷Áõ®. C®•øÓ°À, |õ® £» TØÖPøÍ TÖQ÷Óõ®. 

JÆöÁßÖ® Auß •¢øu¯ TØøÓ Ai¨£øh¯õPU  

öPõshuõS®. JÆöÁõ¸ TØÖ® uºUP Ÿv¯õP \›¯õ°ß (AuõÁx 

ö\À¾£i BS® Áõu® GÛÀ), Ax uºUPŸv¯õ´ \›¯õÚ ÂøhU÷P 

(•iÄU÷P) ö\ßÓøh²®.
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G.Põ 10: Cµsk ÂQu•Ö GsPÎß TkuÀ J¸ ÂQu•Ö Gs÷n.

wºÄ

Á›ø\ 

Gs
TØÖPÒ B´Ä / SÔ¨¦PÒ

1.

x ©ØÖ® y Gß£Ú 

ÂQu•Ö GsPÒ GßP

•iÁõÚx ÂQu•Ö 

GsPøÍ¨ £ØÔ¯x 

Gß£uõÀ, x ©ØÖ® y 
ÂQu•Ö GsPÐhß 

öuõh[P»õ®.

2. mx
n

=  , CvÀ n ≠ 0 ©ØÖ® 

py
q

=  CvÀ q ≠ 0

GßP. CvÀ  m, n, p, q 
BQ¯Ú •ÊUPÒ.

ÂQu•Ö GsPÎß 

Áøµ¯øÓPøÍ CkuÀ.

3.

∴ 
m p mq npx y
n q nq

+
+ = + =

•iÁõÚx, ÂQu•Ö 

GsPÎß Tkuø»¨ 

£ØÔ¯x, GÚ÷Á |õ® x + y 
ø¯ GkzxU öPõÒQ÷Óõ®.

4. •ÊUPÎß £s¦PøÍ¨ 

£¯ß£kzv, mq + np 
©ØÖ® nq BQ¯Ú 

•ÊUPÒ GÚU 

PõsQ÷Óõ®.

•ÊUPÎß öu›¢u 

£s¦PøÍ¨ 

£¯ß£kzxQ÷Óõ®.

5 n ≠ 0 ©ØÖ® q ≠ 0 
Gß£uõÀ, nq ≠ 0 Gß£x 

öuõhºQÓx.

•ÊUPÎß öu›¢u 

£s¦PøÍ¨ 

£¯ß£kzxQ÷Óõ®.

6
BP÷Á, 

mq npx y
nq
+

+ =  

Gß£x J¸ ÂQu•Ö 

Gs BS®.

ÂQu•Ö GsPÎß 

öu›¢u £s¦PøÍ¨ 

£¯ß£kzxQ÷Óõ®.

SÔ¨¦ : {¹£nzvÀ EÒÍ JÆöÁõ¸ TØÖ÷© •ßÚ÷© 

{ø»{Özu¨£mh Eßø© AÀ»x Áøµ¯øÓø¯ Ai¨£øh¯õPU 

öPõskÒÍx Gß£øuU PÁÛ.
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G.Põ 11 : 3 I Âh¨ ö£›¯ JÆöÁõ¸ £PõGsq® 6k + l AÀ»x  

6k + 5 GßÓ ÁiÂÀ EÒÍx. CvÀ k Gß£x J¸ •Ê.

wºÄ

Á›ø\ 

Gs
TØÖPÒ B´Ä / SÔ¨¦PÒ

1. p Gß£x 3 IÂh¨ ö£›¯ 

£Põ Gs GßP.

•iÁõÚx, 3&I Âh¨ 

ö£›¯öuõ¸ £Põ Gs&I¨ 

£ØÔ¯x Gß£uõÀ, 

CzuøP¯öuõ¸ 

Gsqhß öuõh[P»õ®.

2. p&I 6 BÀ ÁSzuõÀ, p 
BÚx 6k, 6k + 1, 6k + 2, 6k + 
3, 6k + 4, BQ¯ ÁiÁzvÀ 

EÒÍx. CvÀ k Gß£x J¸ 

•Ê.

³UÎm&Cß ÁSzuÀ 

÷Põm£õmøh¨ 

£¯ß£kzv.

3. BÚõÀ, 6k = 2(3k), 6k + 2 = 
(3k+1), 6k + 4 = 2(3k + 2) ©ØÖ® 

6k + 3 = 3(2k + 1) BP÷Á, CøÁ 

£Põ GsPÒ AÀ».

p Gß£x £Põ Gs GßÖ 

öPõkUP¨£mkÒÍuõÀ, 

|õ® «vPøÍ 

Bµõ´÷Áõ®.

4. BP÷Á p Gß£x 6k + 
1 AÀ»x 6k + 5 BQ¯ 

ÁiÁzvÀ ©mk÷© C¸¨£x 

\õzv¯¨ £k®, CvÀ k Gßx 

J¸ •Ê Gs.

©ØÓ ÷uºÄPøÍ GÀ»õ® 

}UQÂmk C¢u •iÂØS 

|õ® Á¸Q÷Óõ®.

SÔ¨¦ : ÷©÷» Psh GkzxUPõmiÀ £À÷ÁÖ ÷uºÄPøÍ (options) 
}USÁuß ‰»® |õ® ÷uøÁ¯õÚ •iÄUS Á¢÷uõ®. C¢u •øÓø¯ 

]»\©¯® "}USuÀ •øÓ {¹£n®' (Proof by Exhaustion) Gß£º. 

÷uØÓ® A1.1 (¤u÷Põµì ÷uØÓzvß ©Öuø»)
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J¸ •U÷PõnzvÀ, J¸ £UPzvß ÁºUP©õÚx

£h® A 1.4

 

©ØÓ C¸ £UP[PÎß ÁºP[PÎß Tku¾US 

\©©õP C¸¨¤ß, •uÀ £UPzvØS Gvµø©¢u 

÷Põn® J¸ ö\[÷Põn® BS®.

Á›ø\ 

Gs
TØÖPÒ B´Ä / SÔ¨¦PÒ

1. ∆ ABC ¯õÚx,

AC2 = AB2 + BC2 GßÓ 

PØ¤uß öPõÒøPø¯ 

{øÓÄ ö\´ÁuõP 

C¸UPmk®.

CzuøP¯öuõ¸ 

•U÷Põnzøu¨ £ØÔ¯ 

TØøÓ |õ® {¹¤UP 

÷Ásk® Gß£uõÀ, 

C¢u •U÷Põnzøu |õ® 

GkzxU öPõÒ÷Áõ®.

2 BD = BC GßÓø©¢u 

ÁøP°À, AB US  

ö\[SzuõP BD ø¯ 

Áøµ¯Ä®. ¤ÓS A øÁ  

D ²hß CønUPÄ®.

Cx |õ® ÷uØÓ[PøÍ 

{¹¤UP •Ø£k®÷£õx 

GkUS® EÒÐnºÄ Ai 

BS®.

3. Aø©¨¤ß £i,  

∆ ABD J¸ ö\[÷Põn 

•U÷Põn©õS®. ÷©¾® 

¤u÷Põµì ÷uØÓzøu¨ 

£¯ß £kzv AD2 = AB2 + BD2

•ßÚ÷© {¹¤UP¨ £mh 

¤u÷Põµì ÷uØÓzøu 

£¯ß£kzx÷Áõ®.

4. Aø©¨¤À C¸¢x, BD = 
BC BP÷Á AD2 = AB2 + BC2

uºUP Ÿv¯õÚ E´¨¦

5. BP÷Á, 

AC2 = AB2 + BC2 = AD2

FP® ©ØÖ® •¢u¯ 

TØøÓU öPõsk.

6. AC ©ØÖAD BQ¯Ú ªøP 

GsPÒ Bu»õÀ,

AC =  AD

GsPÎß öu›¢u 

£s¦PøÍU öPõsk.
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7. AC =  AD Gß£øuU 

Põmi÷Úõ®. ÷©¾® 

Aø©¨¤ÚõÀ BC =  BD 

÷©¾® AB ¯õÚx ö£õx. 

BP÷Á SSS {£¢uøÚ°ß 

£i ∆ ABC ≅ ∆ ABD

•ß÷£ AÔ¢÷u 

÷uØÓzøu¨ £¯ß£kzv.

8. ∆ ABC ≅ ∆ ABD BøP¯õÀ, 

∠ABC = ∠ABD = 900  

J¸ ö\[÷Põn®.

•ßÚ÷© {ø» 

{Özu¨£mh Esø©ø¯  

\õº¢u uºUP Ÿv¯õÚ 

E´¨¦.

SÔ¨¦ : ÷©÷»TÓ¨£mh JÆöÁõ¸ •iÄPÐ®, Jß÷Óõk JßÖ 

Cøn¢x, öuõhºa]¯õÚ £i{ø»PøÍU öPõsk {¹¤UP¨£kQÓx. 

AÁØÔß Á›ø\¯õÚx ªP •UQ¯®. {¹£nzvÀ JÆöÁõ¸ 

£i{ø»²®, AuØS •¢øu¯ £i{ø»ø¯ öuõhº¢÷u Á¸® ©ØÖ® 

öu›¢u •iÄPøÍU öPõsk® Á¸® (÷uØÓ® 2.9 I¨ £õº)

£°Ø] A1.3
RÌÁ¸® JÆöÁõ¸ ÷PÒÂ°¾® |õ® E[PøÍ J¸ TØøÓ 

{¹¤UPa ö\õÀQ÷Óõ®. JÆöÁõ¸ {¹£nzv¾® EÒÍ AøÚzx 

£iPøÍ²® Á›ø\¨ £kzxP ©ØÖ® AÁØÔÀ JÆöÁõßÔØS® 

PõµnzøuU TÖP.

1.	 C¸ Akzukzu JØøÓ GsPÎß TkuÀ 4 BÀ ÁS£k® GÚ 

{¸¤.

2.	 C¸ Akzukzu JØøÓ GsPøÍ GkzxUöPõÒ. AÁØÔß 

ÁºUP[PÎß Tku¾hß 6&IU TmkP. Qøhzu ¦v¯ Gs 

8&BÀ G¨ö£õÊx÷© ÁS£k® GÚ {¸¤.

3.	 p ≥ 5 Gß£x J¸ £Põ Gs GÛÀ, p2 + 2 Gß£x 3 BÀ ÁS£k® 

GÚPõmk. (SÔ¨¦ : GkzxUPõmk 11I¨ £¯ß£kzx)

4.	 x ©ØÖ® y ÂQu•Ö GsPÒ GßP. xy Gß£x ÂQu•Ö Gs 

GÚUPõmk.
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5.	 a ©ØÖ® b BQ¯øÁ, ªøP •ÊUPÒ GÛÀ, a = bq + r, o ≤ r < b 
Gß£x EÚUSz öu›²®. CvÀ q Gß£x •Ê Gs, HCF (a, b) = 
HCF (b, r) GÚ {¸¤.

6.	 •U÷Põn® ABC °À, £UP® BC US Cøn¯õÚ ÷Põk, AB 

©ØÖ® AC BQ¯ÁØøÓ D ©ØÖ® E GßÓ ¦ÒÎPÎÀ •øÓ÷¯ 

öÁmkQÓx.  
AD AE=
DB EC  GÚ {¸¤.

A1.5 TØÔß ©Ö¨¦U TØÖ (Negation of a Statement)

C¨£õh¨£Sv°À TØÔß "©Ö¨¦UTØÖ' GßÓõÀ GßÚ 

Gß£øu¨ £ØÔ £õº¨÷£õ®. Aøuz öuõh[SÁuØS •ß£õP, ]» 

SÔ±kPøÍ |õ® AÔ•P¨ £kzx÷Áõ®. CUSÔ±kPÍõÚøÁ, 

P¸zxUPøÍ |ßS ¦›¢x öPõÒÁuØS EuÄ®. •u¼À, |õ® 

J¸ TØøÓ J¸ uÛ A»PõP¨ £õº¨÷£õ®. AuØS J¸ ö£¯øµ 

Ck÷Áõ®. GkzxUPõmhõP. "ö\¨öh®£º 1 - 2005  AßÖ vÀ¼°À 

©øÇö£´ux' GßÓ ÁõUQ¯zøu p GÚUSÔ¨÷£õ®. Cøu÷¯ 

p : 1- ö\¨öh®£º & 2005 AßÖ vÀ¼°À ©øÇ ö£´ux, GÚ 

GÊu»õ®. A÷u÷£õ»

q : GÀ»õ B]›¯ºPÐ® ö£sPÒ.

r : ø©U Gß£Á›ß |õ´ P¸¨¦ Áõø»U öPõshx.

s : 2 + 2 = 4
t : ∆ ABC \©£UP •U÷Põn® BS®.

CUSÔ±kPÒ C¨÷£õx |©US ÁõUQ¯[PÎß £s¦PøÍ 

Bµõ´ÁvÀ EuÄ®. ÷©¾® AÁØøÓ GÆÁõÖ Cøn¨£x 

Gß£v¾® EuÄ®. •u¼À |õ® "\µÍ©õÚ' ÁõUQ¯[PÐUS 

ö\¯À£k÷Áõ®. ¤ÓS "P»øÁ' ÁõUQ¯[PÐUS ö\À»»õ®. 

RÌÁ¸® AmhÁøn°À |õ® öPõkUP¨£mh ÁõUQ¯[PÎÀ 

C¸¢x ¦v¯ ÁõUQ¯[PøÍ Aø©UP»õ®.
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•u¼À TÔ¯ TØÖ/ÁõUQ¯® ¦v¯ ÁõUQ¯®

p: 1&ö\¨öh®£º  2005 AßÖ 

vÀ¼°À ©øÇ ö£´ux.

∼ p: 1 vÀ¼°À 1&ö\¨öh®£º 

2005 CÀ ©øÇö£´ux Gß£x 

uÁÖ.

q : GÀ»õ B]›¯ºPÐ® ö£sPÒ ∼ q: GÀ»õ B]›¯ºPÐ® 

ö£sPÒ Gß£x uÁÖ.

r : ø©UQß |õ´ P¸¨¦ Áõø»U 

öPõshx.

∼ r: ø©UQß |õ´ P¸¨¦ Áõø»U 

öPõshx Gß£x uÁÖ.

s : 2 + 2 = 4 ∼ s: 2 + 2 = 4 Gß£x uÁÖ.

t : ∆ ABC J¸ \©£UP •U÷Põn®. ∼ t: ∆ ABC J¸ \©£UP •U÷Põn® 

Gß£x uÁÖ.

AmhÁøn°À JÆöÁõ¸ •u¼À TÔ¯ TØÔUS Jzu ¦v¯ 

ÁõUQ¯®, •u¼À TÔ¯ TØÔß ©Ö¨¦U TØÓõS®. AuõÁx ∼p, ∼q, 
∼r, ∼s, ∼t BQ¯øÁ TØÖPÒ p, q, r, s, t •øÓ÷¯ CÁØÔß ©Ö¨¦U 

TØÖPÒ BS®. ∼p TØÓõÚx, TØÖ p GßÚ Á¼²ÖzxQÓ÷uõ 

Aøu÷¯ GvºUQÓx. C[S ∼p Gß£øu "p US Gvº©øÓ' (not p) 
GßÖ £iUP ÷Ásk®. AßÓõh ÁõÌÂÀ |õ® ö£õx¨ £øh¯õ¨ 

÷£_® ÷£õx, ∼p Gß£x, "1 ö\¨öh®£º 2005 AßÖ vÀ¼°À 

©øÇ ö£´¯ÂÀø».' GßÖ ö£õ¸Ò £kQÓx Gß£øuU PÁÛ. 

BøP¯õÀ |õ® CvÀ ªS¢u PÁÚ® ö\¾zu ÷Ásk®. J¸ TØÔß 

©Ö¨¦U TØøÓ ö£Ó |õ®, uS¢u ChzvÀ CÀø» GßÓ Áõzøuø¯ 

ö£õÖzvÚõÀ ÷£õx® GßÖ {øÚUP»õ®. ÁõUQ¯® p °À Cx ö\

À¾£i BS®. BÚõÀ, "GÀ»õ' GßÖ öuõh[S® ÁõUQ¯[PÐUS 

Cx ö\À¾£i BÁx PiÚ®. q -øÁU P¸xP. q: GÀ»õ B]›¯ºPÐ® 

ö£sPÒ. Cuß ©Ö¨¦U TØÖ ∼q : GÀ»õ B]›¯ºPÐ® ö£sPÒ 

Gß£x uÁÖ. CUTØÖ "]» Bs B]›¯ºPÐ® C¸UQÓõºPÒ' 

GßÖ ö£õ¸Ò £k®. C¨ö£õÊx "CÀø»' GßÓ Áõºzøuø¯ q ÂÀ 

ö£õ¸zv¨ £õºUP»õ®. AÀ»x "GÀ»õ B]›¯ºPÐ® ö£sPÍõP 

C¸¨£vÀø»' ÷£õßÓ £» TØÖPÒ |©USU QøhUP»õ®.

•u¼À EÒÍ ÁõUQ¯® SÇ¨¦ÁuõP EÒÍx. (GÀ»õ GßÓ 

Áõºzøu «x ©mk® PÁÚ® ö\¾zx÷Áõ©õ°ß) Ax GÀ»õ 

B]›¯ºPÐ® BsPÒ GßÖ Th ö£õ¸Ò£h»õ®. AuÚõÀ |õ® 

Gvº©øÓ¯õÚ "©Ö¨¦ TØøÓ' GÊx® ÷£õx ªPÄ® PÁÚ©õP 

C¸UP ÷Ásk®.
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BP÷Á, \›¯õÚ ©Ö¨¦ TØÖ Gx GßÖ GÆÁõÖ •iÄ GÆÁõÖ 

•iÄ ö\´Áx? RÌÁ¸® {£¢uøÚø¯ |õ® £¯ß£kzx÷Áõ®.

p Gß£x TØÖ GßP ©ØÖ® ∼p Gß£x Auß ©Ö¨¦U TØÖ 

GßP. C¨£i°¸¨¤ß p Esø©¯õP C¸US® ÷£õx ∼p Gß£x 

ö£õ´ BS®. ©ØÖ® p ö£õ´¯õP C¸US® ÷£õx ∼p Esø©¯õP 

C¸US®.

GkzxUPmhõP, ø©UQß |õ´ P¸¨¦ Áõø»U öPõshx Gß£x 

Esø© GÛÀ ø©UQß |õ´US P¸¨¦ ÁõÀ CÀø» Gß£x 

ö£õ´. ø©UQß |õ´US P¸¨¦ ÁõÀ EÒÍx Gß£x ö£õ´ GÛÀ 

ø©UQß |õ´US P¸£¦ ÁõÀ CÀø» Gß£x Esø©.

C÷u÷£õÀ, s ©ØÖ® t BQ¯ TØÖPÎß ©Ö¨¦U TØÖPÒ 

BÚøÁ.

s : 2 + 2 = 4 ©Ö¨¦ TØÖ, ∼s : 2 + 2 ≠ 4
t : ∆ABC \©£UP •U÷Põn®; Cuß ©Ö¨¦UTØÖ, ∼t : ∆ ABC 

\©£UP •U÷Põn® AÀ».

CÛ ∼(∼s) GßÁõP C¸US®? Ax 2 + 2 = 4 BS®. AuõÁx s 
÷©¾® ∼(∼t) GßÚÁõP C¸US®? Ax ∆ ABC \©£UP •U÷Põn®' 

BS®. AuõÁx, p GßÓ G¢u J¸ TØÖUS®, ∼(∼p) Gß£x p BS®.

G.Põ 12 -RÌÁ¸® ÁõUQ¯[PÐUS ©Ö¨¦U TØÖPøÍ GÊxP.

	 i)	 ø©UQß |õ´US P¸¨¦ ÁõÀ CÀø».

	 ii)	 GÀ»õ ÂQu•Óõ GsPÐ® ö©´ GsPÒ.

	 iii)	 2  Gß£x ÂQu•Óõ Gs.

	 iv)	 ]» ÂQu•Ö GsPÒ •ÊUPÒ BS®.

	 v)	 GÀ»õ B]›¯ºPÐ® BsPÒ CÀø».

	 vi)	 ]» SvøµPÒ ¨øµÍß Ásn® CÀø».

	 vii)	 x2 = -1 GßÓ ÁøP°À x GßÓ ö©´ Gs GxÄ® CÀø».

wºÄ :

i)	 ø©UQß |õ´US P¸¨¦ ÁõÀ CÀø» Gß£x uÁÖ. AuõÁx 

ø©UQß |õ´US P¸¨¦ÁõÀ Esk.
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ii)	 GÀ»õ ÂQu•Óõ GsPÐ® ö©´ GsPÒ Gß£x uÁÖ, 

AuõÁx, ]» (SøÓ¢ux J¸) ÂQu•Óõ GsPÒ ö©´ GsPÒ 

CÀø». Cøu÷¯ "GÀ»õ ÂQu•Óõ GsPÐ® ö©´ GsPÒ 

AÀ»' GßÖ® TÓ»õ®.

iii)	 2  Gß£x ÂQu•Óõ Gs Gß£x uÁÖ, AuõÁx, 2  Gß£x 

ÂQu•Óõ Gs AÀ».

iv)	 ]» ÂQu•Ö GsPÒ •ÊUPÒ BS® Gß£x uÁÖ AuõÁx, 

G¢u ÂQu•Ö Gsq÷© •ÊUPÒ AÀ».

v)	 GÀ»õ B]›¯ºPÐ® BsPÒ CÀø» Gß£x uÁÖ, AuõÁx, 

GÀ»õ B]›¯ºPÐ® BsPÒ.

vi)	 ]» SvøµPÒ ̈ öµÍß Ásn® CÀø» Gß£x uÁÖ, AuõÁx, 

GÀ»õ SvøµPÐ® ¨öµÍß Ásn® öPõshøÁ.

vii)	x2 =-1 GßÓ ÁøP°À x GßÓ ö©´ Gs GxÄ® CÀø» Gß£x 

uÁÖ, AuõÁx, x2 =- −1 GßÓ ÁøP°À SøÓ¢ux x GßÓ J¸ 

ö©´  GsnõÁx C¸UQÓx.

SÔ¨¦ :	 J¸ TØÔß ©Ö¨¦U TØøÓ (Working rule) GÊx® 

÷£õx, RÌÁ¸® ]» |øh •øÓ ÂvPøÍ ¤ß£ØÓ»õ®

i)	 •u¼À "CÀø»/AÀ»' GßÓ Áõºzøu²hß TØøÓ GÊxP.

ii)	 CvÀ SÇ¨£® H÷uÝ® C¸¨¤ß, uS¢u ©õØÓ[PøÍ ö\´P, 

(Av¾® SÔ¨£õP, "GÀ»õ' AÀ»x "]»' ÷£õßÓøÁ EÒÍ 

ÁõUQ¯[PÎÀ).

£°Ø] A1.4
1.	 RÌÁ¸® TØÖPÐUPõÚ ©Ö¨¦U TØÖPøÍ GÊxP.

(i)	 ©Ûuß CÓ¨¦ÒÍÁß.

(ii)	 ÷|º÷Põk l ÷|º÷Põk m CØS Cøn.

(iii)	 C¨£õh® £» £°Ø]PøÍ Eøh¯x.

(iv)	 GÀ»õ •ÊUPÐ® ÂQu•Ö GsPÒ.

(v)	 ]» £Põ GsPÒ JØøÓ GsPÒ.

(vi)	 G¢u ©õnÁÝ® ÷\õ®÷£Ô AÀ».

(vii)	 ]» §øÚPÒ P¸£¦ AÀ».

(viii)	 1x = −  GßÓ ÁøP°À x GßÓ G¢u ö©´ Gsq® CÀø».
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(ix)	 a GßÓ ªøP •ÊøÁ 2 ÁSUQÓx.

(x)	 a ©ØÖ® b BQ¯ •ÊUPÒ (1&Iz uÂµ ÷ÁÖ G¢u)  

	 ö£õxUPõµo (²®) AØÓøÁ co pirme.

2.	 RÌÁ¸® JÆöÁõ¸ ÷PÒÂ°¾® Cµsk ÁõUQ¯[PÒ 

öPõkUP¨£mkÒÍÚ. CµshõÁx ÁõUQ¯[PÒ •uÀ 

ÁõUQ¯zvß ©Ö¨¦U TØÓõ CÀø»¯õ GßÖ TÖP.

(i)	 •®uõáüUS £]UQÓx

	 •®uõáüUS £]UPÂÀø».

(ii)	 ]» §øÚPÒ P¸¨£õP EÒÍÚ. 

	 ]» §øÚPÒ ¨öµÍß BP EÒÍÚ.

(iii)	 GÀ»õ ¯õøÚPÐ® ö£›¯ E¸Á® EÒÍøÁ. 

	 J¸ ¯õøÚ ö£›¯ E¸Á® CÀ»õux.

(iv)	 GÀ»õ w¯øn¨¦ ÁsiPÐ® ]P¨¦. 

	 GÀ»õ w¯øn¨¦ ÁsiPÐ® ]P¨¦ AÀ».

(v)	 G¢u ©ÛuÝ® £_ AÀ». 

	 ]» ©ÛuºPÒ £_UPÒ.

A1.6 J¸ TØÔß ©Öuø» (Converse of a Statement)

J¸ TØÔß ©Öuø» GßÓ P¸zøu |õ®  CÛ x¨£Ô¯»õ®. CuØS 

|©US "P»øÁ' ÁõUQ¯® GßÓ P¸zx ÷uøÁ¨£kQÓx, AuõÁx, 

Jß÷Óõ AÀ»x AøuÂh AvP©õP "\µÍ©õÚ' ÁõUQ¯[PÎß 

P»øÁ¯õÚ ÁõUQ¯®. P»øÁ ÁõUQ¯[PøÍ EshõUS ÁuØS £» 

ÁÈPÒ EÒÍÚ. BÚõÀ |õ® C[S, "GÛÀ' ©ØÖ® "BS®' GßÓ C¸ 

ÁõºzøuPøÍU öPõsk C¸ \µÍ©õÚ ÁõUQ¯[PøÍ Cøn¨£uß 

‰»® E¸ÁõS® P»øÁ ÁõUQ¯[PøÍ ©mk® PÁÛ¨÷£õ®. 

GkzxU PõmhõP, "©øÇ ö£´QÓx GÛÀ, ø\UQÒ «x ö\ÀÁx 

PiÚ® BS®' GßÓ ÁõUQ¯® Cµsk ÁõUQ¯[PÍõÀ BÚx :

	 p : ©øÇ ö£´QÓx.

	 q : øUQÒ «x ö\À»Áx PiÚ®.

•¢øu¯ SÔ±kPøÍ¨ £¯ß£kzv, |õ® p, GÛÀ q, BS®. 

GßÖ TÓ»õ®. "p ¯õÚx q øÁ EnºzxQÓx (p implies q)' GßÖ® 

TÓ»õ® ©ØÖ® Cøu  p ⇒ q GßÝ® SÔUQ÷Óõ®.

CÛ, "}ºzöuõmi P¸¨¦ {Ó® GÛÀ AvÀ Si}º EÒÍx' GßÓ 

ÁõUQ¯zøu GkzxU öPõÒ÷Áõ®. Cx p ⇒ q GßÓ ÁiÂÀ EÒÍx. 
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CvÀ p Gß£x PØ¤uU öPõÒøP (}ºzöuõmi P¸¨¦ {Ó®) ©ØÖ® 

q Gß£x •iÄ (AvÀ Si}º EÒÍx). PØ¤uU öPõÒøPø¯²® 

•iøÁ²® Ch® ©õØÔ GÊvÚõÀ GßÚ QøhUS®? q ⇒ p Gß£x 

QøhUS® AuõÁx, öuõmi°À EÒÍx Si}º GÛÀ, öuõmi 

P¸¨¦ {ÓzvÀ C¸UP ÷Ásk®. C¢u ÁõUQ¯÷©, p ⇒ q GßÓ 

ÁõUQ¯zvß ©Öuø»U TØÓõS®.

ö£õxÁõP, p ⇒ q GßÓ TØÔß ©Öuø»¯õÚx q ⇒ p Gß£uõS®. 

CvÀ p ©ØÖ® q BQ¯Ú TØÖPÒ BS®. p ⇒ q ©ØÖ® q ⇒ p Gß£Ú 

JßÖ ©ØöÓõßÔß ©Öuø»PÒ BS®.

G.Põ 13: RÌÁ¸® ÁõUQ¯[PÎß ©Öuø»UTØÖPøÍ GÊxP.

1.	 áª»õ ø\UQÒ KmkQÓõÒ GÛÀ, BPìk 17 bõ°ØÖQÇø©°À 

Á¸QÓx.

2.	 BPìk 17 bõ°Ö GÛÀ á«»õ ø\UQÒ KmkQÓõÒ.

3.	 £õ½ß ÷Põ£¨£kQÓõÒ GÛÀ AÁÚx •P® ]ÁUQÓx.

4.	 J¸Á›h® PÀÂ°¯¼À £mh® (degree) C¸¨¤ß, AÁÒ 

PÀÂPØ¤UP AÝ©vUP¨£kQÓõº.

5.	 J¸Á¸US øÁµÀ ÷|õ´ (viral infection) C¸UQÓx GÛÀ 

AÁ¸US Põ´a\À C¸UQÓx.

6.	 AP©x •®ø£°À C¸UQÓõº GÛÀ AÁº C¢v¯õÂÀ 

C¸UQÓõº.

7.	 ∆ABC \©£UP •U÷Põn® GÛÀ Auß GÀ»õ Em÷Põn[PÐ® 

\©®.

8.	 x Gß£x J¸ ÂQu•Óõ Gs GÛÀ, x − Cß u\© Â›ÁõUP©õÚx 

•iÁØÓx ©ØÖ® v¸®£ v¸®£ Áµõux.

9.	 x - a Gß£x £À¾Ö¨¦U ÷PõøÁ p (x) Cß Põµo GÛÀ p(a) = 0 
BS®.

wºÄ :

÷©÷» TÓ¨£mh JÆöÁõ¸ TØÖ®  p ⇒ q GßÓÁõÖ EÒÍÚ. 

BP÷Á, ©Öuø»ø¯U Psk ¤i¨£uØS, •u¼À p ©ØÖ® q 
BQ¯ÁØøÓ Aøh¯õÍ[PøÍ Psk, ¤ÓS q ⇒ p GßÖ GÊu 

÷Ásk®.
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i)	 p: á«»õ ø\UQÒ KmkQÓõÒ. ©ØÖ® q : 17 BPìk J¸ 

b°ØÖUQÇø©°À Á¸QÓx.

	 BP÷Á, ©Öuø»¯õÚøÁ : 17 BPìk b°ØÖUQÇø© GÛÀ, 

á«»õ ø\UQÒ KmkQÓõÒ.

ii)	 Cx TØÖ (i) Cß ©Öuø» BP÷Á, Auß ©Öuø»¯õÚx 

÷©÷» Psh (i) BS®.

iii)	£õ½Ûß •P® ]Á¢uõÀ AÁÒ ÷Põ£zxhß C¸UQÓõÒ.

iv)	 J¸Áº PØ¤UP AÝ©vUP¨ £kQÓõº GÛÀ AÁ›h® 

PÀÂ°¯¼À £mh® EÒÍx.

v)	 J¸Á¸US Põ´a\À C¸UQÓx GÛÀ AÁ¸US øÁµÀ ÷|õ´ 

C¸UQÓx.

vi)	 AP©x C¢v¯õÂÀ C¸UQÓõº GÛÀ AÁº •®ø©°À C¸UQÓõº.

vii)	∆ABC °ß GÀ»õ Em÷Põn[PÐ® \©® GÛÀ Ax \©£UP 

•U÷Põn® BS®.

viii)	 x Cß u\© Â›ÁõUP® •iÁØÓx ©ØÖ® v¸®£ v¸®£ 

Áµõux GÛÀ x  Gß£x J¸ ÂQu•Óõ Gs BS®.

ix)	 p(a) = 0, GÛÀ, (x - a) Gß£x £À¾Ö¨¦U ÷PõøÁ p (x) Cß Põµo 

BS®.

	 ÷©ØTÔ¯ JÆöÁõ¸ TØÖPÐUS® AÁØÔß ©Öuø»ø¯, 

AøÁ Esø©¯õ ö£õ´¯õ GßÖ £õºUPõ©÷»÷¯ |õ® GÊv 

Á¸Q÷Óõ® Gß£øuU PÁÛUPÄ®. GkzxU PõmhõP, RÌÁ¸® 

ÁõUQ¯zøu PÁÛ : AP©x •®ø©°À C¸UQÓõº GÛÀ, AÁº- 

C¢v¯õÂÀ C¸UQÓõº GÛÀ AÁº •®ø©°À C¸UQÓõº.Cx 

G¨ö£õÊx÷© Esø©¯õP C¸UP ÷Ási¯x AÁ]¯® 

CÀø». AÁº C¢v¯õÂß G¨£Sv°À ÷Ásk©õÚõ¾® 

C¸UP»õ®.

PouzvÀ, SÔ¨£õP ÁiÂ¯¼À, p ⇒ q Gß£x Esø©¯õPÄ® 

Auß ©Öuø»¯õÚ q ⇒ p Gß£x® Esø©¯õ CÀø»¯õ GßÖ 

•iÄ ö\´¯ ÷Ási¯ £» \¢uº£[PøÍ Gvº öPõÒÃºPÒ.

G.Põ 14: RÌÁ¸® ÁõUQ¯[PÎß ©Öuø»PøÍ GÊxP. 

JÆöÁõßÔß ©Öuø»²® Esø©¯õ ö£õ´¯õ GßÖ •iÄ 

ö\´²[PÒ.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



166 PouzvÀ {¹£n[PÒ

i)	 n Gß£x Cµmøh •Ê GÛÀ, 2n + 1 Gß£x J¸ JØøÓ •Ê 

Gs BS®.

ii)	 J¸ ö©´ Gsoß u\© Â›ÁõUP® •iÄÒÍx GÛÀ A¢u 

Gs ÂQu•Ö Gs BS®. 

iii)	C¸ Cøn ÷PõkPøÍ J¸ FkÖÂ (transversal) öÁmkQÓx 

GÛÀ, JÆöÁõ¸ ÷áõi Jzu ÷Põn[PÐ® \©®.

iv)	 J¸ |õØPµzvß JÆöÁõ¸ ÷áõi Gvº£UP[PÐ® \©©õP 

C¸¨¤ß, A¢u |õØPµ©õÚx J¸ CønPµ® BS®.

v)	 Cµsk •U÷Põn[PÒ \ºÁ\©® GÛÀ, AÁØÔß Jzu 

÷Põn[PÐ® \©®.

wºÄ :

i)	 ©Öuø»U TØÖ, "2n +1 Gß£x JØøÓ •Ê GÛÀ n Gß£x 

J¸ Cµmøh •Ê Gs BS®' Gß£x J¸ uÁÓõÚ TØÓõS®. 

(GkzxU PõmhõP, 15=2(7)+1 ©ØÖ® 7 Gß£x JØøÓ Gs)

ii)	 "J¸ ö©´ GsnõÚx ÂQu•Ö Gs GÛÀ Auß u\© Â›ÁõUP® 

•iÄ öPõshx' Gß£÷u ©Öuø»¯õS®. Cx uÁµõÚ TØÓõS®. 

HöÚÛÀ J¸ ÂQu•Ö GsnõÚx, •iÁØÓ v¸®£ v¸®£ 

Á¸® u\© Á›ÁõUPzøu öPõshuõPÄ® C¸UP»õ®. 

iii)	 "J¸ FkÖÂ C¸ ÷PõkPøÍ, JÆöÁõ¸ ÷áõi Jzu 

÷Põn[PÐ® \©©õP C¸US® ÁøP°À öÁmk÷© ¯õ°ß, 

AÆÂÖ ÷PõkPÐ® Cøn ÷PõkPÒ BS®' Gß£÷u ©Öuø» 

BS®. 9 B® ÁS¨¦ £õh¨¦zuPzvÀ, Gk÷PõÒ 3.4 Cß£i, 

CUTØÖ Esø©÷¯ GßÖ FQzxÒ÷Íõ®.

iv)	 "J¸ |õØPµ©õÚx CønPµ® GÛÀ, JÆöÁõÖ ÷áõi 

Gvº¨£UP[PÒ \©®, Gß£÷u ©Öuø»¯õS®. Cx Esø©¯õÚ 

TØÓõS® (÷uØÓ® 7.1 ÁS¨¦ 9).

v)	 C¸ •U÷Põn[PÎß Jzu ÷Põn[PÒ \©® GÛÀ, AøÁ \

ºÁ\© •U÷Põn[PÒ BS®' Gß£÷u ©Öuø»¯õS®. CUTØÖ 

ö£õ´¯õÚx. CuØPõÚ uUP Gvº©øÓ GkzxUPõmøh }[P÷Í 

Psk ¤i²[PÒ.
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£°Ø] A1.5
1.	 RÌÁ¸® TØÖPÎß ©Öuø»ø¯ GÊxP.

(i)	 ÷hõU÷¯õ ÂÀ öÁ¨£® AvP©õP C¸¢uõÀ åµs AvP©õP 

Â¯ºøÁ ÂkÁõß.

(ii)	 åõ¼ÛUS £]zuõÀ AÁÒ Á°Ö •q•qUS®.

(iii)	 áìÁßzvØS EuÂzöuõøP QøhUS÷©¯õ°ß AÁÒ 

£mh® ö£Ó»õ®.

(iv)	 J¸ ö\i°À ©»ºPÒ EÒÍÚ GßÓõÀ, Ax E°¸hß 

EÒÍx GßÖ ö£õ¸Ò.

(v)	 J¸ Â»[S §øÚ¯õP C¸UP ÷©¯õ°ß, AuØS ÁõÀ 

Esk.

2.	 ¤ß Á¸® TØÖPÎß ©Öuø»PøÍ GÊxP. ÷©¾® AøÁ 

JÆöÁõßÔ¾® ©Öuø»¯õÚx Esø©¯õ ö£õ´¯õ GßÖ 

•iÄ ö\´P.

(i)	 ∆ABC J¸ C¸\©£UP •U÷Põn® GÛÀ Auß AizuÍU 

÷Põn[PÒ \©®.

(ii)	 J¸ •ÊÁõÚx JØøÓ GsnõP C¸¢uõÀ, Auß 

ÁºUP©õÚx J¸ JØøÓ •Ê BS®.

(iii)	 x2 = 1 GÛÀ x = 1
(iv)	 ABCD Gß£x CønPµ® GÛÀ, AC ©ØÖ® BD, JßøÓ 

©ØöÓõßÖ C¸\©U TÔk®.

(v)	 a, b, c Gß£Ú •Ê GsPÒ (whole numbers) GÛÀ, a + (b + c) = 
(a + b) + c BS®

(vi)	 x ©ØÖ® y C¸ JØøÓ GsPÒ GÛÀ, x + y Gß£x J¸ 

Cµmøh Gs BS®.

(vii)	 J¸ CønPµzvß Ea]PÒ J¸ Ámhzvß «x 

Aø©¢v¸¨¤ß, Ax J¸ ö\ÆÁP®.

A1.7 •µs£õhõÀ {¹£n® (Proof by Contradiction)

Cx Áøµ°À, |©x GÀ»õ GkzxUPõmkPÎ¾® |õ®, •iÄPÎß 

Esø©ø¯ {ø» {Özu, ÷|µi Áõu[PøÍ÷¯ £¯ß£kzv÷Úõ®. 

CÛ |õ®, "©øÓ•P©õÚ' Áõu[PøÍ SÔ¨£õP, PouzvÀ J¸  

\UvÁõ´¢u P¸Â¯õÚ "•µs£õhõÀ {¹£n®' Gß£øu¨ £ØÔ 
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Bµõ´÷Áõ®. Cøu |õ® £õh® 8&CÀ £» GsPÎß ÂQu•Óõzußø©ø¯ 

{ø»|õmh £¯ß£kzv²Ò÷Íõ®. ÷©¾® ÷ÁÖ ]» £õh[PÎÀ, 

÷uØÓ[PøÍ {¹¤UPÄ® £¯ß£kzv²Ò÷Íõ®. C[S, CUP¸zøu 

GkzxøµUP £À÷ÁÖ GkzxUPõmkPøÍ ö\´÷Áõ®.

•u¼À •µs£õk (Contradiction) GßÓõÀ GßÚ Gß£øu 

ÂÁ›¨÷£õ®. PouÂ¯¼À, p GßÓ TØÖ Esø© ̄ õPÄ® ©ØÖ® 

Auß ©Ö¨¦U TØÖ ∼p Gß£x® Esø©¯õÄ® Aø©²® ÷£õx, 

•µs£õk Gß£x Á¸QÓx. GkzxUPõmhõP, 

p: x= a
b  CvÀ a ©ØÖ® b BQ¯øÁ coprime, AuõÁx a ©ØÖ® b 

CÁØÔØS 1Iz uÂµ ÷ÁÖ G¢u ö£õxUPõµo²® Qøh¯õx.

q: a ©ØÖ® b &I 2 GßÓ Gs ÁSUQÓx.

 p Gß£x Esø© GßÖ |õ® FQUQ÷Óõ® ©ØÖ® GÆÁõ÷ÓÝ® 

q Gß£x® Esø© GÚ |õ® Põmk÷Áõ÷©¯õÚõÀ |õ® J¸ 

•µs£õmøh Á¢uøh¢x C¸UQ÷Óõ® GßÖ ö£õ¸Ò. HöÚÛÀ p 
°ß ©Ö¨¦UTØÓõÚ q Gß£x® Esø© GÚ EnºzxQÓx. |õ® 

2  øÁ ÂQu•Óõ Gs GÚU Põmh •¯¾® ÷£õx, ªPa \›¯õP 

Cx÷Á |hUQÓx Gß£øu {øÚÄU TØP. (£õh® 8 CÀ)

•µs£õmi»õÀ {¹£n® Gß£x GÆÁõÖ ö\¯À£kQÓx? 

SÔ¨¤mh öuõ¸ GkzxUPõmøhU öPõsk Cøu¨ £õºUP»õ®.

RÌÁ¸ÁÚøÁ öPõkUP¨£mkÍÚ GßP :

GÀ»õ ö£sPÐ® CÓ¨¦ÒÍÁºPÒ. A Gß£x J¸ ö£s. A 
CÓ¨¦ÒÍÁÒ BÁõÒ GÚ {¹¤.

∙	 TØÖ p °ß Esø©ø¯ {ø»|õmh ÷Ásk® GÚ |õ® 

FQzxU öPõÒÍ»õ® (C[S |õ® p: "A CÓ¨¦ÒÍÁÒ BÁõÒ' 

Gß£x Esø© GÚ |õ® {¹¤UP ÷Ásk®).

∙	 BP÷Á |õ® TØÖ Esø© CÀø» GßÖ FQzxU öPõsk 

öuõh[S÷Áõ®. AuõÁx p °ß ©Ö¨¦U TØÖ Esø© GßÖ 

FQ¨÷£õ®. (AuõÁx A CÓ¨£ØÓÁÒ)

∙	 p °ß ©Ö¨¦U TØÖ Esø© Gß£øu Ai¨£øh¯õPU öPõsk 

Á›ø\¯õP uºUPŸv¯õÚ ]» E´¨¦PøÍ ÷©ØöPõÒÐQ÷Óõ®. 

(A CÓ¨£ØÓÁÒ Gß£uõÀ, |©US "GÀ»õ ö£sPÐ® 

CÓ¨¦ÒÍ ÁºPÒ' Gß£uØS J¸ Gvº©øÓ GkzxUPõmk 
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QøhzxÒÍx. BP÷Á, GÀ»õ ö£sPÐ® CÓ¨¦ÒÍÁºPÒ 

Gß£x ö£õ´¯õQÓx).

∙	 Cx •ßÝUS ¤ß •µnõP Aø©¢xÒÍx. C¢u •µs£õk 

Á¢uuß Põµn®, p Gß£x Esø© AÀ» GßÓ |©x uÁÓõÚ 

FP÷©.

	 (CvÀ •µs£õk GßÚöÁßÓõÀ, |õ® C[÷P, "GÀ»õ 

ö£sPÐ® CÓ¨¦ÒÍÁºPÒ' ©ØÖ® Auß ©Ö¨¦U TØÓõÚ 

"ö£sPÎÀ GÀ÷»õ¸÷© CÓ¨¦ÒÍÁºPÒ AÀ»' GßÓ 

Cµsøh²÷© J÷µ \©¯zvÀ Esø© GÚU Põmi²Ò÷Íõ®. 

C®•µs£õhõÚx Á¢uuß Põµn®, A Gß£Áº CÓ¨£ØÓÁÒ 

GßÓ FQzu÷u).

∙	 BP÷Á, |©x FP÷© uÁÓõÚx. AuõÁx p Gß£x Esø©¯õP 

C¸¢÷u BP ÷Ásk® (BP, A CÓ¨¦ÒÍÁÒ BÁõÒ).

	 CÛ |õ® PouzvÀ C¸¢x GkzxUPõmkPøÍ¨ £õº÷£õ®.

G.Põ 15: J¸ _È AÀ»õu ÂQu•Ö Gs ©ØÖ® J¸ ÂQu•Óõ  

Gs BQ¯ÁØÔß ö£¸UPÀ öuõøPø¯õÚx J¸ ÂQu•Óõ Gs 

BS®.

wºÄ:

TØÖPÒ B´Ä / SÔ¨¦

|õ® •µs£õmiÚõÀ 

{¹£nzøu¨ £¯ß£kzu»õ®. 

r Gß£x _È AÀ»õu ÂQu•Ö 

Gs ©ØÖ® x Gß£x J¸ 

ÂQu•Óõ Gs GßP.  
mr
n

=  

GßP. CvÀ m, n Gß£Ú 

•ÊUPÒ, m ≠ 0, n ≠ 0, rx Gß£x 

ÂQu•Óõ Gs GÚ |õ® {¹¤UP 

÷Ásk®.

rx Gß£x ÂQu•Ö Gs GÚ 

FQ¨÷£õ®.

C[S |õ®, {¹¤UP £h 

÷Ási¯ TØÔß ©Ö¨¦U 

TØøÓ FQUQ÷Óõ®.
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170 PouzvÀ {¹£n[PÒ

A¨£iö¯ÛÀ, 
prx
q

=  CvÀ q 
≠ 0 CvÀ p ©ØÖ® q BQ¯Ú 

•ÊUPÒ.

Cx •¢øu¯ TØÔÀ C¸¢x 

öuõhºQÓx. ©ØÖ® ÂQu•Ö 

GsPÎß ÁøÓ¯øÓ.

 
prx
q

=  , q ≠ 0 ©ØÖ® 

Gß£øu¨ £¯ß£kzv p npx
rq mq

= =

np ©ØÖ® mq Gß£Ú •ÊUPÒ, 

mq ≠ 0 BP÷Á x Gß£x J¸ 

ÂQu•Ö Gs BS®.

•ÊUPÎß £s¦PÒ ©ØÖ® 

ÂQu•Ö GsPÎß Áøµ¯øÓ 

CÁØøÓ¨ £¯ß£kzv.

Cx J¸ •µs£õk, HöÚÛÀ x 
Gß£x J¸ ÂQu•Ö Gs GßÖ 

|õ® Põmi²Ò÷Íõ®. BÚõÀ 

|©x PØ¤uß öPõÒøP°ß £i 

x Gß£x ÂQu•Óõ Gs.

Cøuzuõß |õ® Gvº 

£õºUQ÷Óõ® & J¸ •µs£õk.

C¢u •µs£õk Á¢uuß 

Põµn® |©x uÁÓõÚ FP©õÚ 

rx Gß£x ÂQu•Ö Gs 

Gß£÷u BP÷Á, rx Gß£x J¸ 

ÂQu•Óõ Gs.

uºUP Ÿv¯õÚ E´¨¦.

CÛ |õ® GkzxUPõmk 11 -& I •µs£õmiÚõÀ {¹¤UP»õ®. 

{¹£n® R÷Ç öPõkUP¨£mkÒÍx.

 TØÖPÒ B´Ä / SÔ¨¦

TØÓõÚx Esø© AÀ» GßÖ 

FQ¨÷£õ®.

|õ® •ßÚ÷© PØÓÁõÖ, 

•µs£õmiÚõÀ {¹£nzvØS 

Cx÷Á •uÀ Áõu®.

GÚ÷Á, 6n + 1 AÀ»x 6n + 5 
GßÓ ÁiÂÀ CÀ»õuÁõÖ 3 I 

Âh AuP©õÚ J¸ £Põ Gs p > 
3 C¸UQÓx GßÖ öPõÒP. 

Cx •iÄ TØÔß ©Ö¨¦U 

TØÓõS®.
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³U¼m&Cß ÁSzuÀ 

÷Põm£õmøh (lemma ) öPõsk, 

(6&BÀ ÁS¨£uß «x) ©ØÖ® p 
Gß£x 6n + 1 AÀ»x 6n + 5 BQ¯ 

ÁiÂÀ CÀø» Gß£øuU 

öPõsk®, |©US p = 6n AÀ»x 

6n + 2 AÀ»x 6n + 3 AÀ»x 6n + 4 
Gß£x QøhUQÓx.

•ßÚ÷© {¹¤UP¨£mh 

•iÄPøÍ¨ £¯ß£kzv.

BP÷Á p Gß£x 2 AÀ»x 3 
BÀ ÁS£kQÓx. 

uºUP Ÿv¯õÚ E´¨¦

 BP p Gß£x £Põ Gs AÀ». uºUP Ÿv¯õÚ E´¨¦

Cx J¸ •µs£õk. Põµn® 

|©x PØ¤uU öPõÒøP¯õÚ p 
J¸ £Põ Gs Gß£uõÀ.

Cx÷Á |©USz ÷uøÁ¨ 

£mhx.

C® •µs£õk GÊÁuØPõÚ 

Põµn®, |õ® 6n + 1 AÀ»x 

6n + 5 BQ¯ ÁiÂÀ CÀ»õu 

3&I Âh¨ ö£›¯ £Põ Gs 

p > 3 JßÖ C¸UQÓx GßÖ 

FQzu÷u.

BP÷Á, 3&I Âh¨ ö£›¯ 

JÆöÁõ¸ £Põ Gsq® 6n + 
1 AÀ»x 6n + 5 BQ¯ ÁiÂÀ 

EÒÍx.

|õ® \›¯õÚ •iÂØS 

Á¢uøh¢÷uõ®.

SÔ¨¦ : ÷©÷» EÒÍ {¹£nzvß GkzxUPõmhõÚx, v¸®£v¸®£, 

J¸ •iøÁ £» ÁÈPÎÀ {¹¤UP¨ £h»õ® Gß£øu÷¯ PõmkQÓx.

÷uØÓ®  A1.2 :
J¸ ¦ÒÎ°À C¸¢x, Auß ÁÈ÷¯ ö\À»õu ÷|º÷Põmiß 

«uø©¢u ¦ÒÎPÐUS Áøµ¯¨£k® GÀ»õ ÷PõmkxsPÎ¾®, 

ªPa ]Ô¯uõÚx, AU÷PõmiØSPõÚ ö\[SzxU ÷Põ÷h.
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{¹£n® :

£h® A 1.5

 TØÖPÒ B´Ä / SÔ¨¦

XY Gß£x öPõkUP¨£mh 

÷|º ÷Põk GßP. P GßÓ ¦ÒÎ 

XY  ÷Põmiß «x Aø©¯õu 

J¸ ¦ÒÎ ©ØÖ® PM, PA1, PA2,... 
BQ¯Ú ¦ÒÎ P °À C¸¢x 

÷Põk XY «uø©¢u ¦ÒÎPÐUS 

Áøµ¯¨£k® ÷PõmkzxskPÒ. 

CÁØÔÀ PM Gß£÷u ªPa ]Ô¯x.

PM, PA1, PA2,... BQ¯ £»ÁØÔÀ 

XY UPõÚ SzxU÷Põ÷h ªPa 

]Ô¯x GßÖ {¹¤UP¨£h 

÷Ási¯uõÀ, |õ® CU 

÷PõmkzxskPøÍ GkzxU 

öPõsk öuõh[SQ÷Óõ®.

PM Gß£x XY US ö\[SzuõP 

CÀø» GÚU öPõÒ÷Áõ®.

•µs£õk •øÓ°ÚõÀ 

{¹¤UP¨£h ÷Ási¯ 

TØÖUS Cx ©Ö¨¦U TØÖ 

BS®.

£h® A 1.5&IÀ Põmi¯ÁõÖ, ÷Põk 

XY US PN GßÓ (dotted) ö\[SzxU 

÷Põk JßøÓ ÁøµP.

|©x •iÄPøÍ {¹¤UP |õ® 

AiUPi ]» Aø©¨¦PøÍ 

ö\´¯÷Ási EÒÍx.

(PM, PN, PA1, PA2, PA3) BQ¯ 

£»ÁØÔÀ PN Gß£÷u ªP]Ô¯ 

÷Põk BS®. AuõÁx PN < PM

ö\[÷Põn, •U÷PõnzvÀ 

£UP AÍÁõÚx PºnzøuÂh  

]Ô¯x ©ØÖ® GsPÎß 

öu›¢u £s¦PøÍ¨ 

£¯ß£kzv.

Cx |©x PØ¤uU öPõÒøP¯õÚ 

PM Gß£÷u GÀ»õÁØøÓ²® Âha   

]Ô¯ ÷Põk Gß£uØS •µs£kQÓx.

Cx÷Á |©US ÷uøÁ!

BP÷Á, ÷Põmkz xsk PM Gß£÷u 

XY UPõÚ ö\[SzxU ÷PõhõS®.

|õ® •iøÁ Á¢uøh¢÷uõ®.
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£°Ø] A1.6
1.	 a + b = c + d ©ØÖ® a < c GßP. •µs£õmhõÀ {¹¤US® •øÓø¯¨ 

£¯ß£kzv b > d GßÖ {¹¤.

2.	 r Gß£x ÂQu•Ö Gs ©ØÖ® x Gß£x J¸ ÂQu•Óõ Gs 

GßP. r + x Gß£x J¸ ÂQu•Óõ Gs GßÖ •µs£õmhõÀ 

{¹¤US® •øÓø¯U öPõsk {¹¤.

3.	 •µs£õhõÀ {¹¤US® •øÓø¯¨ £¯ß£kzv, a GßÓ 

•ÊÂØS a2 Gß£x Cµmøh GsnõP C¸¢uõÀ a Gß£x® 

Cµmøh Gs÷n GßÖ {¹¤.

	 (SÔ¨¦ : a Gß£x Cµmøh Gs AÀ» GßÖ FQ, AuõÁx, 

Ax  n GßÓ H÷uÝ® J¸ •ÊÂØS  2n + 1 GßÓ ÁiÂÀ 

C¸¨£uõPÄ® FQzxU öPõsk }¸¤UP •Ø£hÄ®.)

4.	 •µs£õmiÚõÀ {¹£n •øÓø¯¨ £¯ß£kzv, a GßÓ 

•ÊÂØS, a2 Gß£x 3 BÀ ÁS£k÷©¯õ°ß a Gß£x® 3 BÀ 

ÁS£k® GßÖ {¹¤.

5.	 •µs£õmiÚõÀ {¹¤US® •øÓø¯¨ £¯ß£kzv, n Cß G¢u 

©v¨¤ØS® 6n Gß£uß •iÄ C»UP® _È¯õP C¸UP •i¯õx 

GÚU Põmk.

6.	 J÷µ uÍzvß «x Aø©¢u Cµsk öÁÆ÷ÁÖ ÷PõkPÍõÚøÁ, 

JßøÓÂh AvP©õÚ ¦ÒÎPÎÀ öÁmiUöPõÒÁx \õzv¯ªÀø» 

Gß£øu •µs£õmiÚõÀ {¹¤US® •øÓ°ÚõÀ {¹¤.

A1.8 öuõS¨¦

C¨¤Ø÷\ºUøP°À, }[PÒ RÌÁ¸ÁÚ ÁØøÓ PØÕºPÒ :

1.	 J¸ {¹£nzvß £À÷ÁÖ EÖ¨¦PÒ ©ØÖ® AuÝhß 

öuõhº¦øh¯ 9 B® ÁS¨¤À PØÓ ]» P¸zxUPÒ.

2.	 TØÔß ©Ö¨¦U TØÖ.

3.	 TØÔß ©Öuø».

4.	 •µs£õmiÚõÀ {¹£n®.
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ö©´ GsPÒ : 

£°Ø] 1.1

1.	 (i) 22 × 5 × 7		  (ii) 22 × 3 × 13		 (iii) 32 × 52 × 17
	 (iv) 5 × 7 × 11 × 13	 (v) 17 × 19 × 23
2.	 (i)	 A. ö£õ. © = 182 ; E. ö£õ. Põ = 13
	 (ii)	 A. ö£õ. © = 23460; E. ö£õ. Põ = 2
	 (iii)	A. ö£õ. ©  = 3024; E. ö£õ. Põ = 6
3.	 (i)	 A. ö£õ. ©  = 420; E. ö£õ. Põ = 3
	 (ii)	 A. ö£õ. ©. = 11339; E. ö£õ. Põ. = 1
	 (iii)	A. ö£õ. © = 1800; E. ö£õ. Põ. = 1
4.	 22338			   5.	 36 {ªh[PÒ

£À¾Ö¨¦U ÷PõøÁPÒ : £°Ø] 2.1

1.	 (i) §a]¯[PÒ CÀø»	 (ii) 1		  (iii) 3		

	 (iv) 2				    (v) 4		  (vi) 3

£°Ø]  2.2

1.	 (i) −2, 4		  (ii) 1 1,
2 2

		  (iii) 1 3,
3 2

−

	 (iv) −2, 0		  (v) − 5, 15−  5, 15− 		  (vi) 41,
3

−

2.	 (i) 4x2 − x − 4	 (ii) 23 3 2 1x x− + 	 (iii) x2 + 2 5x −

	 (iv) x2 − x + 1	 (v) 4x2 + x + 1		 (vi) x2 − 4x + 1

ÂøhPÒ
ANSWERS
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Cµsk ©õÔPøÍU öPõsh J¸£ia \©ß£õkPÎß ÷\õi 

£°Ø] 3.1

1.	 i) x ö£sPÒ ©ØÖ® y BsPÎß GsoUøP¯õP 

GkzxUöPõÒhõÀ \©ß£õkPÒ x + y = 10, x − y = 4 GÚ 

QøhUS®. J÷µ Áøµ¨£hzuõÎÀ, J÷µ Aa_PÎÀ Áøµ¢x 

wºÄ PõnÄ®. ö£sPÒ = 7, BsPÒ = 3.

	 (ii) 	 ÷uøÁ¯õÚ \©ß£õkPÒ :	5x + 7y = 50, 7x + 5y = 46. x ©ØÖ®  y 
Gß£Ú P›U÷PõÀ ©ØÖ® ÷£ÚõUPÎß Âø»ø¯ (` °À) 

SÔUS®.  J÷µ Áøµ¨£hzuõÎÀ Áøµ¢x wºÄ PõnÄ®. 

J¸ P›U÷PõÀ Âø». ` 3, J¸ ÷£ÚõÂß Âø» ` 5. 

2.	 (i) J¸ ¦ÒÎ°À öÁmiUöPõÒQßÓÚ

	 (ii) JßÔß «x JßÖ Jzx¨÷£õQßÓÚ

	 (iii) Cøn¯õP EÒÍÚ.

3.	 (iv) {ø»zußø©	 (ii) {ø»zußø©¯ØÓx

	 (iii) {ø»zußø©	 (iv) {ø»zußø©		  ( v ) 
{ø»zußø©

4.	 (i) {ø»zußø©	 (ii) {ø»zußø©¯ØÓx	

	 (iii) {ø»zußø©	 (iv) {ø»zußø©¯ØÓx

	 ÷©ø» EÒÍ wºÄ (i) À  y = 5 − x \©ß£õmiÀ x US G¢u©v¨¦ 

÷Ásk©õÚõ¾® GkzxUöPõßhõÀ GÀø»¯ØÓ wºÄPÒ 

QøhUQßÓÚ.

	 wºÄ (iii) À x = 2, y = 2 J÷µ uÛzxÁ® Áõ´zu QøhzxÒÍÚ.

5.	  }Í® = 20« ©ØÖ® AP»® = 16«.

6.	 ‰ßÔØS® J¸ C¯ßÓ Âøh öPõkUP¨£mkÒÍÚ.

	 (i) 3x + 2y − 7 = 0		  (ii) 2x + 3y − 12 = 0		  (iii) 4x + 6y − 16 = 0

7.	 •U÷Põnzvß ‰ßÖ Ea]PÒ (−1,0), (4, 0) ©ØÖ® (2, 3)
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£°Ø] 3.2

1.	 (i) x = 9, y = 5		  (ii) s = 9, t = 5			  (iii) y = 3x − 3
	 x US G¢u ©v¨¦ ÷Ásk©õÚõ¾® GkzxUöPõÒÍ»õ®. A÷|P 

wºÄPÒ QøhUS®. 

	 (iv) x = 2, y = 3		  (v) x = 0, y = 0,		  (vi) x = 2, y = 3

2.	 x = −2, y = 5; m = −1

3.	 (i)	 x ©ØÖ® y Cµsk GßPÒ x > y  BP EÒÍ÷£õx,  x − y = 26,  
x = 3y ; x = 39 ©ØÖ® y = 13 BS®

	 (ii)	 x ©ØÖ® y  BQ¯ Cµsk® iQ›PÎÀ ÷Põn[PÎß 

AÍÄPÒ. x − y = 18, x + y = 180. x = 99 ©ØÖ® y = 81 BS®.

	 (iii)	 7x + 6y = 3800, 3x + 5y = 1750, CvÀ  x ©ØÖ®  y Gß£Ú •øÓ÷¯ 

J¸ ©møh ©ØÖ® J¸ £¢vß Âø» (` £õ°À).  x = 500,  

y = 50 BS®.

	 (iv)	 x + 10y = 105, 6x − 5y = 155, CvÀ x Gß£x {ø»¯õÚ Pmhn®  

(` £õ°À), ©ØÖ® y Gß£x Q.«.US ` £õ°À ÁõhøP  

Pmhn® ;  x = 5, y = 10, ` 255. 

	 v)	 x £Sv, y öuõSv BP EÒÍ÷£õx 11x − 9y + 4 = 0, 6x − 5y + 3 = 0; 
¤ßÚ®   ( )7 7, 9

9
x y= =, ©ØÖ® y  = 0 BS®.

	 vi)	 x ¯õU÷Põ¨¤ß Á¯x, y AÁ¸øh¯ ©PÒ Á¯uõPÄ® 

EÒÍ÷£õx, x − 3y − 10 = 0, x − 7y + 30 = 0; x = 40,  y = 10 BS®.

£°Ø] 3.3

1.	 i)	 19 6,
5 5

x y= = 	 ii) x = 2, y = 1	 iii) 9 5,
13 13

x y= = 	 iv) x = 2, y = −3

2.	 i)	 x öuõSv¯õPÄ®, y £Sv¯õPÄ® EÒÍö£õx x − y + 2 = 0, 

		  2x − y − 1 = 0 ; ¤ßÚ® 
3
5  BS®.

	 ii) 	 ¡› Á¯x x ©ØÖ® ÷\õÝ Á¯x y GÛÀ  x − 3y + 10 = 0,  
x − 2y − 10 = 0; x = 50, y = 20 Á¸h[PÒ BS®.

	 iii)	 x £zuõ® ìuõÚ C»UP©õPÄ®,  y JßÓõ® ìuõÚ 

C»UP©õPÄ® GkzxUöPõshõÀ  x + y = 9, 8x − y = 0 ; 18
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	 iv)	 x + 2y = 40, x + y = 25, CvÀ x  ©ØÖ® y  Gß£Ú •øÓ÷¯ ` 50 
÷|õmk ©ØÖ®   ` 100 ÷|õmk CÁØÔß GsoøP ;  x =  10,  
y = 3 ¹ BS®.

	 v)	 x {ø»¯õÚ  Pmhn©õPÄ® (` £õ°À), y J¸ |õøÍUS 

TkuÀ Pmhn® (` £õ°À) GÛÀ x + 4y = 27, x + 2y = 21; x = 15,  
y = 3  BS®.

C¸£ia \©ß£õkPÒ 

£°Ø] 4.1

1.	 (i) B®		 (ii) CÀø»	    	 (iii) CÀø»	   	 (iv) B®	

	 (v) B®		 (vi) CÀø»		 (vii) CÀø»	 (viii) B®

2.	 i) 2x2 + x − 528 = 0, CvÀ ©øÚ°ß AP»® x BS® («mh›À)

	 ii) x2 + x − 306 = 0, CvÀ x Gß£x ]Ô¯ •ÊUPÒ

	 iii) x2 + 32x − 273 = 0, CvÀ x (BsiÀ) Gß£x ÷µõPÛß uØ÷£õu¯ 

Á¯x.

	 iv) u2 − 8u − 1280 = 0, CvÀ u Gß£x [Q.«/©o] öuõhº Ási°ß 

÷ÁP®.

£°Ø] 4.2

1.	 i) −2, 5	 ii) 32,
2

− 	 iii) 5 , 2
2

− − 		  iv) 1 1,
4 4

	 v) 1 1,
10 10

2.	 i) 9, 36	 ii) 25, 30		

3. GsPÒ 13 ©ØÖ® 14 BS®	

4.  ªøP •ÊPÒ 13 ©ØÖ® 14 BS®

5.  5 ö\.«. ©ØÖ® 12ö\.«.

6.  ö£õ¸ÒPÎß GsoUøP 6, JÆöÁõ¸ ö£õ¸Îß Âø»  `15.

£°Ø] 4.3

1.	 i) ö©´ ‰»[PÒ Qøh¯õx

	 ii) \©©õÚ ‰»[PÒ ; 
2 2,
3 3 	
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	 iii) öÁÆ÷ÁÖ ‰»[PÒ ; 3 3
2

±

2.	 i) 2 6k = ± 	 ii) k = 6		  3.  B®, 40«., 20«.

4.	 CÀø»					    5.  B®, 20«., 20«.

Tmkz öuõhº Á›ø\PÒ  : £°Ø] 5.1

1.	 (i)	 B®, JÆöÁõ¸ •¢øu¯ EÖ¨¦hß 8 I TmiÚõÀ   

öuõhºa]¯õÚ Akzukzu EÖ¨¦PÒ Tmköuõh›À  

15, 23, 31, .... E¸ÁõQÓx. 

	 (ii)	 CÀø», PÚ AÍÄ V, 3V
4

23 3, ,
4 4
vv v 

 
 

 V,.....

	 (iii)	B®, 150, 200, 250.......... GßÓ T.öuõ. E¸ÁõQÓx.

	 (iv)	 CÀø», öuõøP 10000 
2 38 8 81000 1+ ,10000 1+ ,10000 1+

100 100 100
     
          

,..... 

2.	 i) 10, 20, 30, 40		  ii) −2, −2, −2, −2		  iii) 4, 1, −2, −5

	 iv) 1 1-1,- ,0,
2 2

		  v) −1.25, −1.50, −1.75, −2.0

3.	 i) a = 3, d = −2	 ii) a = −5, d = 4	 iii) 1 4,
3 3

a d= = 	 iv) a = 0.6, d = 1.1

4.	 i) CÀø»	     ii) B® 
1 9;4, ,5
2 2

d = 	 iii) B®. d = −2; −9.2,−11.2,−13.2

	 iv) B®. d = 4; 6, 10, 14	 v) B®. 2;3 4 2,3 5 2,3 6 2d = + + +

	 vi) CÀø»			   vii) B®. d = −4; −16, −20, −24

	 viii) B®.  
1 1 10; , ,
2 2 2

d = − −
1 1 10; , ,
2 2 2

d = − − ,1 1 10; , ,
2 2 2

d = − − 			  ix) CÀø»

	 x) B®. d = a; 5a, 6a, 7a			   xi) CÀø»

	 xii) B®. 2; 50, 72, 98d = 		  xiii) CÀø»

	 xiv) CÀø»					     xv) B®, d = 24; 97, 121, 145

£°Ø] 5.2

1.	 i) an = 28		  ii) d = 2	 iii) a = 46	 iv) n = 10	 v) an = 3.5
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2.	 i) C			   ii) B

3.	 i) 14 	 ii) 18 , 8 	 iii) 
16
2 , 8 	 iv) 2− , 0 , 2 , 4 	 v) 53 , 23 , 8 , 7−

4.	 16 Áx EÖ¨¦

5.	 i) 34		 ii) 27		  6.   CÀø»			  7.   178	
8.   	 64				    9.  5 Áx EÖ¨¦		  10.  1		
11.   65 Áx EÖ¨¦	 12. 100			   13. 128		
14.   60				    15.   13			   16. 4, 10, 16, 22,...	

17.   Pøh] EÖ¨¤¼¸¢x 20 Áx EÖ¨¦ 158

18.	 −13, −8, −3			   19.  11 Áx Bsk	 20.  10

£°Ø] 5.3

1.	 i) 245		  ii) −180		  iii) 5505	 iv) 33
20

2.	 i) 11046
2

		  ii) 286			   iii) −8930

3.	 i) n = 16, Sn = 440	 ii) 13
7 , 273
3

d S= = 	 iii) a = 4, S12 = 246

	 iv) d = −1, a10 = 8	 v) 9
35 85,
3 3

a a−
= 	 vi) n = 5, an = 34

	 vii) 546,
5

n d= = 	viii) n = 7, a = −8	 ix) d = 6	 x) a = 4

4.	 12. ( )2 1
2
nS a n d= + −      GßÓ `zvµzvÀ a = 9, d = 8, S = 636 £v½k 

ö\´uõÀ  |õ® ö£ÖÁx 4n2 + 5n − 636 = 0 GßÓ C¸£i \©ß£õk.

	 Cuß wºÄ, |õ® ö£ÖÁx 
53 ,12
4

n = − . C¢u Cµsk ‰»[PÎÀ 12

	 GßÓ J¸ ‰»zøu ©mk® GkzxUöPõÒQß÷Óõ®.

5.	 816,
3

n d= = 	 6.   n = 38, S = 6973		  7.   TmkzöuõøP = 1661

8.   S51 = 5610		 9.	 n2			   10.  (i) S15 = 525 (ii) S15 = − 465

11.	 S1 = 3, S2 = 4; a2 = S2 −S1 = 1; S3 = 3, a3 = S3 − S2 = −1.

	 a10 = S10 − S9 = −15; an = Sn − Sn−1 = 5 − 2n.

12.	 4920		  13.  960		  14.  625		  15.  `27750

16.	 £›_PÎß ©v¨¦ (` CÀ) 160, 140, 120, 100, 80, 60, 40.
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17.	 234			   18.  143 ö\.«.

19.	 16 {øµPÒ. ÷©À {øµ°À 5 vsø©PÒ øÁUP¨£mkÒÍx 

	 S = 200, a = 20, d = −1 I  ( )2 1
2
nS a n d= + −    GßÓ `zvµzvÀ £v½k

	 ö\´²® ÷£õx |©US Qøh¨£x 41n − n2 = 400. CuøÚ wºUS®÷£õx 

n = 16, 25. QøhUS®. BøP¯õÀ {øµ (Row) °À øÁUP¨£mkÒÍ 

GsoUøP 16 AÀ»x 25. a25 = a + 24 d = − 4 AuõÁx 25 Áx 

{µ¼À & 4 {sø©PÒ C¸UP÷Ásk® BÚõÀ Cx \õzv¯©À». 

BøP¯õÀ n = 25 Gß£x \õzv¯©À», n = 16, BP C¸UøP°À  

a16 = 5, AvÀ 16 {øµPÒ Esk. ÷©¾ÒÍ {øµ°À 5 vsø©PÒ 

C¸US®.

20.	 370«.

£°Ø] 5.4 (Â¸¨¦›ø© öPõshøÁ)*

1.	 (i)  32 Áx EÖ¨¦	 	 2. S16 = 20,76		  3. 385 ö\.«.

4.	 35					     5. 750« 3.

•U÷Põn[PÒ  : £°Ø] 6.1

1.	 (i) ÁiöÁõzuøÁ		  (ii) ÁiöÁõzuøÁ	 (iii) \©£UP

	 (iv) \©®, ÂQu Œ©©õS®	 3.  CÀø»

£°Ø] 6.2

1.	 (i) 2 cm			   (ii) 2.4 cm

2.	 (i) CÀø»		  (ii) \›		 (iii) \›

9.	 'O' °ß ÁÈ¯õP, DC S Cøn¯õP E ©ØÖ® F BQ¯ ¦ÒÎPÎÀ 

•øÓ÷¯ AD ©ØÖ® BC ø¯ öÁmk®©õÖ J¸ ÷Põmøh 

ÁøµP.

£°Ø] 6.3

1.	 (i)   B®. AAA,  ∆ABC ~ ∆PQR	 (ii) B®. SSS, ∆ABC ~ ∆QRP
	 (iii) CÀø»				    (iv) \› SSS, , ∆MNL ~ ∆QPR	
	 (v) CÀø»				    (vi) \›, AA, ∆DEF ~ ∆PQR

2.	 550, 550, 550
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14.	 AD  = DE BP C¸US©õÖ AD I ¦ÒÎ E Áøµ }mhÄ® ©ØÖ®  

PM = MN C¸US©õÖ PM I ¦ÒÎ N Áøµ }mhÄ®. EC ©ØÖ®  

NR I CønUPÄ®

15.	 42 «
B¯zöuõø» ÁiÂ¯À : £°Ø]  7.1

1.	 i) 2 2 	 ii) 4 2 	 iii) 2 22 a b+

2.	 39; 39 km	 3. CÀø»	 4. \›         5.	 \ ® £ õ u õ ß 

\›

6.	 i) ÁºUP®	 ii) |õØPµ® AÀ»  	 iii) CønPµ®

7.	 i) (−7,0)	 8.  −9,3

9.	 ±4,QR= 41,PR= 82,9 2 ±4,QR= 41,PR= 82,9 2±4,QR= 41,PR= 82,9 2 	 10.	 3x + y − 5 = 0

£°Ø] 7.2

1.	 i) (1, 3)	 2. 5 72, ; 0,
3 3

   − −   
   

	

3. 61m ; 5 Áx ÷Põmiß«x 22.5 «. yµzvÀ

4.	 2 : 7		 5. 31:1; ,0
2

 − 
 

		  6. x = 6, y = 3

7.	 (3, −10)	 8. 2 20,
7 7

 − − 
 

		  9. ( )7 131 , 0,5 , 1,
2 2

   −   
   

, ( )7 131 , 0,5 , 1,
2 2

   −   
   

10.	 24 \xµ A»SPÒ

A1 PouzvÀ {¸£n[PÒ :  £°Ø] A1.1  

1.	 i) öuÎÁØÓx		  ii) Esø©		 iii) Esø©

	 iv) öuÎÁØÓx		  v) öuÎÁØÓx

2.	 i) Esø©		  ii) Esø©		 iii) ö£õ´	
	 iv) Esø© 		  v) Esø©

3.	 (ii) ©mk÷© Esø©

4.	 i) a > 0 ©ØÖ® a2 > b2 GÛÀ, a > b	 (ii) xy ≥ 0 ©ØÖ® x2 = y2, GÛÀ, x 
= y

	 iii)  (x + y)2 = x2 + y2 ©ØÖ® y ≠ 0, GÛÀ, x = 0 BS®.

	 iv) CønPµzvß ‰ø» Âmh[PÒ JßøÓ ©ØöÓõßÖ 

C¸\©UTÔk®.
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£°Ø] A1.2
1.	 A CÓ¨£ØÓÁß

2.	 ab Gß£x ÂQu•Ö Gs

3.	 17  Cß u\© Â›ÁõUP©õÚx •iÁØÓx ©ØÖ® v¸®£v¸®£ 

Áµõux.

4.	 y = 7	 5. ∠A = 1000, ∠C = 1000, ∠D = 1800           6. PQRS J¸ ö\ÆÁP®

7.	 B®, öPõkUP¨£mh Ch® Põµn©õP CÀø», GöÚÛÀ  

3761 61=  Gß£x ÂQu•Óõ Gs AÀ». öPõkUP¨£mh Ch® 

uÁÓõÚuõøP¯õÀ, •iÄ® uÁÖ BS®.

£°Ø] A 1.3
1.	 H÷uÝ® J¸ •Ê "n' US, C¸ Akzukzu JØøÓ GsPÍõP  

2n + 1 ©ØÖ® 2n + 3 BP GkzxUöPõÒÍÄ®.

£°Ø] A 1.4
1.	 i)	 ©Ûuß CÓ¨£ØÓÁß.

	 ii)	 ÷|º÷Põk l Gß£x ÷|º÷Põk m US Cøn÷Põk AÀ».

	 iii)	 £õh® £» £°Øa]PøÍU öPõshuõP Cøø».

	 iv)	 GÀ»õ •ÊUPÐ÷© Âvu•Ö GsPÍõP C¸UP ÷Ási¯x 

CÀø».

	 v)	 GÀ»õ £Põ GsPÐ® JØøÓ GsPÍõP÷Á C¸¨£vÀø».

	 vi)	 ]» ©õnÁºPÒ ÷\õ®÷£ÔPÒ.

	 vii)	 GÀ»õ §øÚPÐ® P›¯ {ÓzuøÁ.

	 viii)	 1x = −  GßÓø©¢uÁøP°À SøÓ¢u£m\® J¸ ö©´ Gs  

x BÁx EÒÍx.

	 ix)	 ªøP •Ê a 2 I 2 & BÚx ÁS¨£vÀø».

	 x)	 •ÊUPÒ a ©ØÖ® b BÚøÁ Co prime (AuõÁx 1 IzuÂµ 

÷ÁÖ Gßu ö£õxUPõµoPøÍ²® öPõshøÁ) AÀ».

2.	 i) 	 B®	 ii) CÀø»	 iii) CÀø»	 iv) 	 CÀø»	 v) B®.
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£°Ø] A 1.5

1.	 i)	 \µs ªPÄ® Â¯ºzxU öPõsk C¸UQÓõß GßÓõÀ 

÷hõU÷¯õÂÀ öÁ¨£® AvP® BS®.

	 ii)	 åõ¼Û°ß Á°Ö •q•qUQÓx GÛÀ AÁÒ £]²hß 

C¸UQÓõÒ.

	 iii)	 áìÁßzvØS £mh® QøhUS÷©¯õ°ß, AÁÎh® 

£i¨¦uÂz öuõøP Esk.

	 iv)	 J¸ ö\i E°¸hß C¸UQÓx GÛÀ, Ax ©»ºPøÍU 

öPõskÒÍx.

	 v)	 J¸ Â»[S Áõø»U öPõshuõ°ß Ax J¸ §øÚ BS®.

2.	 i)	 •U÷Põn® ABC & °ß AizuÍU ÷Põn[PÒ \©® GÛÀ, 

Ax J¸ C¸\©£UP •U÷Põn® BS®. Esø©÷¯.

	 ii)	 J¸ •ÊÂß ÁºUP® JØøÓ Gs GÛÀ, A¢u •ÊÄ® 

JØøÓ Gs÷n BS®. Esø©.

	 iii)	 x = 1 GÛÀ  x2 = 1 BS®, Esø© 

	 iv)	 AC ©ØÖ® BD JßøÓ ©ØöÓõßÖ C¸ \©UTÔk©õ°ß ABCD 
¯õÚx J¸ CønPµ® BS®. Esø©. 

	 v)	 a + (b + c) = (a + b) + c, GÛÀ, a, b, c BQ¯Ú •Ê GsPÒ (whole 
numbers) BS®. ö£õ´. 

	 vi)	 x + y Gß£x J¸ Cµmøh Gs GÛÀ, x ©ØÖ® y Gß£Ú 

JØøÓ GsPÒ BS®. ö£õ´.

	 vii)	 J¸ CønPµµ©õÚx ö\ÆÁP©õP C¸¨¤ß, Auß Ea]PÒ 

J¸ Ámhuzvß «x Aø©¢v¸US®. Esø©.

£°Ø] A1.6

1.	 ©õÓõP b d≤  GÚU öPõÒP

3.	 £õh® 1 Cß GkzxUPõmk 10 & I¨ £õºUPÄ®.

6.	 IX B® ÁS¨¤ß Pou¨£õh¨¦zuPzvß ÷uØÓ® 5.1 I¨ 

£õºUPÄ®.
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Note
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