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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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V

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 ªÀÄgÁp ¨sÁµÉUÉ 

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

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-2005 gÀAvÉ 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 

¥ÀÄ¸ÀÛPÀ ̧ ÀºÀPÁjAiÀiÁUÀ° JA§ÄzÉÃ ̧ ÁªÀðd¤PÀ ²PÀët E¯ÁSÉAiÀÄ ¥ÀæªÀÄÄR D±ÀAiÀÄªÁVzÉ.    
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VI

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.

²æÃ JA. ¦. ªÀiÁzÉÃUËqÀ

ªÀåªÀ¸ÁÜ¥ÀPÀ ¤zÉÃð±ÀPÀgÀÄ

PÀ£ÁðlPÀ ¥ÀoÀå¥ÀÄ¸ÀÛPÀ ¸ÀAWÀ (j)

¨ÉAUÀ¼ÀÆgÀÄ
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dmñVd g§»`m 1

1.1 n[aM` :
Vwåhr B`Îmm 9dr _Ü`o dmñVd g§»`|À`m {dídmÀ`m {dñVmamMr gwê$dmV Ho$br Amho. ̀ m à{H«$`oV 

Vwåhmim An[a_o` g§»`o~amo~a AmoiI Pmbr. `m àH$aUmV AmnU dmñVd g§»`mdarb MMm© Mmby 
R>odUma AmhmoV. hr MMm© ^mJ 1.2 Am{U 1.3 `m_Yrb YZ nwUmªH$ g§»`m§À`m AmË`§V _hËdmÀ`m 
XmoZ JwUY_m©Zo gwê$ H$aUma AmhmoV. `wpŠbS>Mm "^mJmH$ma AëJ°[aW_ Am{U A§H$J{UVmVrb _wb^yV 
à_o`' ho Vo XmoZ JwUY_© AmhoV.

Zmdmdê$Z Ago g_OVo H$s$, `w[ŠbS>Mm ^mJmH$ma AëJ°[aW_ nwUm©H$ g§»`§mÀ`m ^mJmH$mamer 
g§~§{YV Amho. Vmo gd©gm_mÝ`nUo Agm Amho H$r, a hr H$moUVrhr YZ nwUmªH$ g§»`m AgyZ {Vbm 
b `m nwUmªH$ g§» òZo ^mJbo AgVm r hr ~mH$s {_iVo Or b nojm bhmZ AgVo. AmnU H$mhr OU 
H$Xm{MV `m nÜXVrbm {XK© ^mJmH$ma nÜXV `m ZmdmZo AmoiIV AgUma. na§Vw `m nÜXVrZo `oUmao 
n[aUm_ g_OmdyZ ¿`m`bm gmono d gai AmhoV. nwUmªH$ {d^mÁ`Vm JwUY_m©er g§~§{YV`mMo AZoH$ 
Cn`moJ AmhoV. `mVrb H$mhr Cn`moJmda AmnU àH$me Q>mH$Uma AmhmoV. na§Vw `mMm _w»` Cn`moJ 
XmoZ YZ nwUmªH$mMm _.gm.{d (HCF) H$mT>Ê`mgmR>r H$aUma AmhmoV.

Xþgè`m ~mOwbm, A§H$J{UVmVrb _wb^yV à_o` ho YZ nwUmªH$ g§»`m§À`m JwUmH$mamer g§~§{YV 
AmhoV. Vwåhmbm AJmoXaM _m{hV Amho H$s, àË`oH$ g§`wŠV g§»`m hr _wi g§»`oÀ`m Ad`dmÀ`m 
A{ÛVr` ê$nmV _m§S>br OmVo. `oWo _hËdmMo VËd A§H$J{UVmVrb _wb^yV à_o` Amho nwÝhm `mMo 
`oUmao n[aUm_ (result) g_OmdyZ ¿`m`bm gmono d gai AmhoV. na§Vw `mMo J{UVmÀ`m joÌmV 
AZoH$ ì`mnH$ Am{U _hËdmMo Cn`moJ AmhoV. Amåhr A§H$Jm{UVmVrb _yb^wV à_o`mMo XmoZ _w»` 
Cn`moJ nmhUma AmhmoV. EH$ Cn`moJ B`Îmm 9 _Ü`o Aä`mg, 2 , 3  Am{U 5  `m An[a_o` 
g§»`m§Mr {gÜXVm {gÜX H$aÊ`mgmR>r> Ho$bobm Amho. 

p
q  _Yrb N>oX q Mo _yi Ad`d nmhyZ AmnU 

g_Oy eH$Vmo. Vwåhr nm[hbm Agmb H$s$ q À`m _yi Ad`dmdê$Z p
q  `m Xem§e {dñVmamMr 

_m{hVr {_iob. åhUyZ AmVm AmnU emoY gwê$ H$ê$`m.

dmñVd g§»`m 
REAL NUMBERS 1
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2 àH$aU-1

1.2 A§H$Jm{UVmVrb _yb^yV à_o` (The Fundamental Theorem of Arithmatic): 

_mJrb B`ÎmoV Vwåhr nm[hbo Amho H$s, H$moUVrhr Z¡g{J©H$ g§»`m hr _wi Ad`dmÀ`m 
JwUmH$mamM ñdê$nmV {b{hVm `oVo. CXmhaUmW© 2 = 2, 4 = 2 × 2, 253 = 11 × 23 BË`mXr. AmVm 
AmnU Z¡g{J©H$$ g§»`mMm doJi`m [aVrZo {dMma H$aÊ`mÀ`m à`ËZ H$ê$. _yi g§»`m§Mm JwUmH$ma 
H$ê$Z Z¡g{J©H$ g§»`m {_iVo H$m ? Vo nmhy.

_yi g§»`m§ g§J«h ¿`m CXmhaU. g_Om 2, 3, 7, 11 Am{U 23 Oa Amåhr `m_Yrb H$mhr 
g§»`m qH$dm gd© g§»`mMm AemàH$mao JwUmH$ma H$ê$ H$r Ë`m§Mr {H$Vrhr doim, nwZamdVu KoD$ 
eH$Vmo. Ë`m_wio$ nyUmªH$ g§»`m§Mm EH$ _moR>m g_yh {Z_m©U H$ê$ eH$Vmo.

`m_Yrb H$m{h§Mr `mXr H$ê$:

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 BË`mXr.

AmVm g_Om Vw_À`m g_whmV gd© g§^mì` _yi g§»`m AmhoV? `m g_whmVrb AmH$mam~m~V 
Vw_Mo AZw_mZ H$m` Amho? `m_Ü`o \$º$ _`m©XrV nwUmªH$ {H$§dm A_`©{XV nwUmªH$ g§»`m AmhoV 
H$m? H$Xm{MV `mV A_`m©{XV _wi g§»`m AmhoV. åhUyZ Oa Amåhr eŠ` Ë`m _mJm©Zr gd© _wi 
g§»`m O_m Ho$ë`m Va Amnë`mbm _yi g§»`m Am{U g§»`m§Mo eŠ` JwUmH$ma Agm A_`m©X g§»`m§Mm 
g§J«h {_iob. àíZ `oVmo, gd© g§`wŠV g§»`m `m àH$mamV AmnU V`ma H$aVmo? Vwåhr H$m` 
{dMma H$aVm? Vwåhr Agm {dMma H$aVm H$s {VWoo g§`wŠV g§»`m hr _yi g§»`m§À`m KmVm§H$mMm 
JwUmH$mamV Zmhr? Amåhr CÎma XoÊ`mÀ`m AJmoXa YZ nwUm©H$m§Mo Ad`d nmSy> Oo AmVm n`ªV Ho$bo 
Ë`mÀ`m CbQ>o H$ê$. 

AmVm Amåhr Vwåhmbm _mhrV Agboë`m Ad`d d¥jmMm Cn`moJ H$ê$. EH$ _moR>r g§»`m 32760 
¿`m. Ë`mMo Ad`d Imbr XmI{dbo AmhoV.
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32760

8190

4095

455

13

16380

1365

91

3

3

2

2

2

5

7

åhUyZ Amåhr 32760 Mo Ad`d _yi g§»`m§À`m ñdê$nmV 2 × 2 × 2 × 3 × 3 × 5 × 7 × 13 
_m§S>bo AmhoV. 32760 = 23 × 32 × 5 × 7 × 13 ho _yi g§»`m§À`m KmVmH$m§À`m ñdê$nmV AmhoV, 
AmUIr EH$ g§»`m 123456789 KoD$Z à`ËZ H$ê$. g_Om hr 32 × 3803 × 3607 `m ñdê$nmV 
{b{hVm `oVo {Z…g§Xoh Vwåhr 3803 Am{U 3607 `m _yi g§»`m AmhoV ho Vnmgy eH$Vm. (Aem 
AZoH$ Z¡g{J©H$ g§»`m KoD$Z Vwåhr à`ËZ H$am) `mMo AZw_mZ AmnU Ago H$mTy> eH$Vmo {H$ àË`oH$ 
g§`wŠV g§»`m `m _yi g§»`m§À`m KmVm§H$mÀ`m ñdê$nmV {b{hVm `oVmV. dmñV{dH$ h>o dmŠ` Iao 
Amho `mM H$maUm_wio `mbm A§H$J{UZmVrb _wb^yV à_o` Ago åhUVmV. AmVm AmnU ho à_o` 
Am¡nMm[aH$ ñdê$nmV ì`ŠV H$ê$.

à_o` 1.2 A§H$Jm{UVmVrb _yb^yV à_o` (Fundamental Theorem of Arithmeatic)
àË`oH$ g§`wŠV g§»`m hr _wi Ad`dm§À`m JwUmH$mamV ì`ŠV H$aVmV Am{U `oUmè`m _wi 

Ad`dm§Mm H«$_ gmoS>yZ ho Ad`drH$aU A[ÛVr` (doJioo) Amho.
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A§H$J{UVmVrb _wb^yV à_o` à{gÜX hmoÊ`mÀ`m AJmoXa à_o` 5.2 

H$mb© \«o${S´>M Jm°g 
(1777-1855)

Mo OdiOdi gd© dU©Z gd©àW_ "`wpŠbS'> `m§À`m "`wpŠbS'> B{b_o§Q>g 
IX' `m nwñVH$mV {gÕm§V - 14 ñdê$nmV Ambo hmoVo. VWm{n, H$mb© 
\«o${S´>M Jm°g `m§Zr "Disquestiones Arithmeticae' `m nwñVH$mV àW_ 
`mMr {gÕVm {Xbr.

H$mb© \«o${S´>M Jm°g `m§Zm J{UVkm§Mm amOHw$_ma Ago g§~moYbo OmVo 
Am{U Ë`m§Mo Zmd Ë`m H$mimVrb VrZ J{UVkm_Ü`o KoVbo OmVo, Á`mV 
Am{H©${_S>rO Am{U Ý`wQ>Z gwÜXm gm_rb AmhoV. Ë`mZr J{UV A{U 
{dkmZ `m XmoÝhr_Ü`o _m¡brH$ `moJXmZ {Xbo Amho.

àË`oH$ g§`wŠV g§»`oMo Ad`drH$aU ho _yi g§»`m§À`m JwUmH$mamÀ`m ñdê$nmV Ho$bo OmVo. dmñVd 
_Ü`o AmUIr H$mhr gm§Jmd`mMo Amho. Vo åhUVmV {Xboë`m H$moUË`mhr g§`wŠV g§»`oMo Ad`drH$aU  
_yi g§»`m§À`m JwwUmH$mam§À`m ñdê$nmV A{ÛVr` (doJioo) Ho$bo OmVo. {edm` _yi Ad`dm§Mm H«$_ 
gmSy>Z åhUOoM {Xboë`m H$moUË`mhr g§`wŠV g§»`oMo Ad`drH$aU ho _yi g§»`m§À`m JwUmH$mamMm 
ñdê$nmV EH$ Am{U EH$mM _mJm©Zo Ho$bo OmVo. Omo n`ªV AmnU _yi g§»`m§À`m H«$_mda {dMma 
H$aV Zmhr. CXmhaUmW© 2 × 3 × 5 × 7 bm AmnU 3 × 5 × 7 × 2 Agohr _mZVmo. {H$dm H$moUË`mhr 
H«$_mZo _yi g§»`m AmnU {bhÿ eH$Vmo. ho gË` AmnU Imbrbà_mUo gwÕm {bhy eH$Vmo.

Ad`dm§Mm H«$_ {dMmamV Z KoVm Z¡g{J©H$ g§»`|Mo _yi Ad`d EH$_od AgVmV.

gd© gm_mÝ`nUo, {Xboë`m x `m g§`wŠV g§»`oMo Ad`d AmnU x = p1, p2.....pn OoWo p1, p2.....
pn `m _yi g§»`m AgyZ Ë`m MT>Ë`m H«$_mV {b{hVmV. åhUyZ p ≤ p2 ≤.....pn Oa Amåhr g_mZ _yi 
g§»`m EH$Ì Ho$ë`m Va _yi g§»`m§Mo KmVm§H$ {_iVmV. 

CXmhaU 32760 = 2 × 2 × 2 × 3 × 3 × 5 × 7 × 13 = 23 × 32 × 5 × 7 × 13 

EH$ doi AmnU R>adbo {H$ H«$_ MT>Ë`m H«$_mV AgVrb Va Ad`d g§»`m AÛrVr` AgVrb.

A§H$J{UVmVrb _yb^yV à_o`m§Mo J{UV Am{U BÎma joÌmV AZoH$ Cn`moJ AmhoV. `mMr 
H$mhr CXmhaUo nmhÿ.

CXmhaU 5:	 4n `m g§»`oda {dMma H$am. OoWo n hr Z¡g{J©H$ g§»`m Amho. Vnmgm {H$, n Mr 
Aer H$mhr qH$_V Amho H$s 4n hr g§»`m eyÝ` (0) da g_má hmoB©b.

CH$b: H$moUË`mhr n gmR>r g§»`m 4n hr eyÝ` da g_má hmoV Agob Va Vrbm 5 Zo ^mJ OmVo. 
åhUwZ 4n `m g§»`oÀ`m _yi Ad`dmV 5 hr g§»`m `m`bm nmhrOo hoeŠ`Zmhr. H$maU 4n = (2)2n 
Amho åhUyZ 4n Mm _yi Ad`d 2 Amho. A§H$J{UVmVrb _wb^yV à_o`mMr A{ÛVr`Vm Aer gm§JVo 
H$s 4n Mo _yi Ad`d 2 {edm` H$moUVohr ZmhrV åhUyZ, Aer H$moUVrhr n hr g§»`m Zmhr Or 
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4n gmR>>r eyÝ` (0) da eodQ> hmoVo.

Vwåhr _mJrb dJm©V XmoZ YZnwUmªH$m§Mm _gm{d Am{U bgm{d A§H$J{UVmVrb _wb^yV à_o` 
dmnê$Z H$go H$mT>VmV ho {eH$bm AmhmV. ho H$aVmZm `mà_o`mÀ`m ZmdmMm CëboI Ho$bm ZhVm. `m 
nÜXVrbm _yi Ad`d nÜXVr Ago hr åhUVmV. Imbrb CXmhaUmdê$Z hr nÕV AmR>dy.

CXmhaU 6: _yi Ad`d nÜXVrZo 6 Am{U 20 Mr _gm{d A{U bgm{d H$mT>m.

CH$b: 6 = 21 × 31 Am{U 20 = 2 × 2 × 5 = 22 × 51

 Vwåhm§bm {_i>ob _gm{d (6, 20) = 2 Am{U

	   bgm{d (6,20) = 2 × 2 × 3 × 5 = 60 ho Vwåhr _mJrb dJm©V {eH$bm AmhmV. 

gwMZm : _gm[d (6, 20) =21 = g§»`oVrb gm_mB©H$ _yi Ad`dm§À`m àË`oH$r bhmZ KmVmH$m§Mm 
JwUmH$ma

bgm{d (6, 20) = 22 × 31 × 51 = g§»`oVrb gm_mB©H$ _yi Ad`dm§À`m àË`oH$r _moR>çm 
KmVmH$m§Mm JwUmH$ma.

darb CXmhaUmdê$Z Vwåhmbm g_Obo AgUma H$s _gm{d (6, 20) × bgm{d (6, 20) =  
6 × 20. dmñVdrH$ H$moUË`mhr a Am{U b `m XmoZ YZ nwUmªH$mgmR>r, _gm{d (a, b) × bgm{d 
(a, b) = a × b. ho gwÌ dmnê$Z, Oa XmoZ YZ nwUmªH$mMm _gm{d {Xbobm Agob Va Ë`m XmoZ YZ 
nwUmªH$m§Mm bgm{d H$mT>ÿ eH$Vmo.

CXmhaU 7:	 _wi Ad`d nÜXVrZo 96 Am{U 404 ̀ m§Mr _gm{d H$mT>m Am{U Z§Va bgm{d H$mT>m.

CH$b:	 96 Am{U 404 Mo _yi Ad`d

	 96 = 25 × 3, 404 = 22 × 101

	 åhUyZ `m XmoZ nwUmªH$m§Mm _gmdr Amho 22 = 4

VgoM, bgm{d (96, 404)  = 
96 × 404

_gmdr (96, 404)

			    =   
96 × 404

4

			    =  9696
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6 àH$aU-1

CXmhaU 8 : _yi Ad`d nÜXV dmnê$V 6, 72 Am{U 120 `m§Mm _gm{d Am{U bgm{d H$mT>m.

CH$b: 6 = 2 × 3, 	 72 = 23 × 32, 	 120 = 23 × 3 × 5 

`oWo gmYmaU Ad`d 2 Am{U 3 Mm bhmZ KmVm§H$ AZwH«$_o 21 Am{U 31 Amho. åhUyZ, _gm{d 
(6, 72, 120)  = 21 × 31 = 2 × 3 = 6

VrZ g§»`o_Ü`o gmYmaU Ad`d 2, 3 d 5 Mo _moR>o KmVm§H$ AZwH«$_o 23, 32, 51 AmhoV åhUyZ, 
bgm{d (6, 72, 120) = 23 × 32 × 51 = 360

Qr>n : 6 × 72 × 120 ≠ _gm{d (6, 72, 120) × bgm{d (6, 72, 120) AWm©V VrZ g§»`m§Mm JwUmH$ma 
hm Ë`m§Mm _gm{d Am{U bgm{d `m§À`m JwUmH$mamBVH$m ZgVmo.

ñdmÜ`m` 1.1

1.	 Imbrb àË`oH$ g§»`m _yi VÀ`m Ad`dm§Mm JwUmH$ma Amho Ago ì`ŠV H$am.

	 (i) 140	 (ii) 156	 (iii) 3825	     (iv) 5005	 (v) 7429

2.	 Imbrb nwUmªH$mÀ`m OmoS>rMm bgm{d Am{U _gm{d H$mT>yZ bgm{d × _gm{d = Ë`m XmoZ 

g§»`m§Mm JwUmH$ma. ho nS>VmiyZ nhm.

	 (i) 26 Am{U 91	 (ii) 510 Am{U 92	 (iii) 336 Am{U 54

3.	 Imbrb nwUm©H$m§Mm bgm{d Am{U _gm{d _wi Ad`drH$aU nÕVrZo H$mT>m.

	 (i) 12, 15 Am{U 21	 (ii) 17, 23 Am{U 29	 (iii) 8, 9 Am{U 25

4.	 _gm{d (30, 657) = 9, {Xbobm Agoob Va bgm{d (306, 657) H$mT>m.

5.	 n H$moUVrhr Z¡g{J©H$ g§»`m Agob, Va 6n Mm eodQ> 0(eyÝ`) A§H$mZo hmoVmo H$m ho Vnmgm.

6.	 (7 × 11 × 13 + 13) Am{U (7 × 6 × 5 × 4 × 3 × 2 × 1 + 5) `m g§`wŠV g§»`m AmhoV ho  

ñnîQ> H$am.

7.	 IoimÀ`m _¡XmZmg^modVr dVw©imH$ma añVm Amho. gmo{Z`mbm Ë`m añË`mdê$Z EH$ \o$ar  

_maÊ`mgmR>r 18 {_{ZQ>o bmJVmV. Ë`mdoir Ë`mM H$m_mgmR>r a{dbm 12 {_{ZQ>o bmJVmV. 

g_Om Oa XmoKm§Zr EH$mM {R>H$mUmhÿZ gwédmV Ho$br Am{U EH$mM doir Am{U EH$mM {XeoZo 

OmV AgVrb Va {H$Vr {_{ZQ>mZ§Va Vo XmoKo EH$Ì gwê$dmVrÀ`m _yi {R>H$mUmhÿZ ^oQ>Vrb?
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1.3 An[a_o` g§»`m§Mr nwZ^}Q> (Revisiting Irrational Numbers)

B`Îmm 9 À`m dJm©V An[a_o` g§»`m Am{U Ë`m§Mo AZoH$ JwUY_© `m§Mr AmoiI Vwåhmbm Pmbr 

Amho. Vwåhr Ë`m§Mo ApñVËd Am{U n[a_o` Am{U An[a_o` g§»`m EH$Ì `oD$Z dmñVd g§»`m H$em 

~ZVmV ̀ mMmhr Aä`mg Ho$bm AmhmV. Vwåhr g§»`maofoda An[a_o` g§»`m§Mo ñWmZ Ho$go {ZíMrV H$aVmV 

ho nU [eH$bm AmhmV. VWm{n, Ë`m An[a_o` g§»`m AmhoV ho {gÕ Ho$bo Zmhr. `m ^mJmV AmnU  

2 , 3 , 5  Am{U gd©gm_mÝ`nUo P  An[a_o` g§»`m AmhoV ho {gÜX H$é. OoWo p  EH$ _yi> 

g§»`m Amho. A§H$J{UVmVrb _yb^yV à_o` `m à_o`mMm AmnU Cn`moJ H$aUma AmhmoV.

AmR>dm, EH$ g§»`m 'S' bm An[a_o` g§»`m åhUVmV Oa Vr p
q  `m ñdê$nmV {b{hVm `oV 

Zmhr. OoWo p Am{U q ho nyUmªH$ Am{U q ≠ 0.

Vwåhmbm AJmoXaM _mhrV Agbobr H$mhr CXmhaUo : 2 , 3 , 5 , π, 2
3

 , 0.10110111011110 
BË`mXr.

2  hr An[a_o` g§»`m Amho ho {gÜX H$aÊ`mÀ`m AJmoXa, AmnUm§bm Imbrb à_o`mMr 
Amdí`H$Vm Amho Ë`m§Mr {gÜXVm hr A§H$J{UVmVrb _yb^yV à_o`mda AmYm[aV Amho.

à_o` 1.3:

g_Om p hr _yi g§»`m Amho. Oa a2 bm p Zo ^mJ OmVmo, Va a bm p Zo ^mJ OmVmo. OoWo 
hmo a YZ nwUmªH$ Amho.
*{gÜXVm: g_Om a Mo _yi Ad`d Imbrb à_mUo AmhoV.

a = p1, p2, ...... pn OoWo p1, p2, ...... pn _yig§»`m AmhoV nU doJdoJù`m ZmhrV. 

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

2
2 ...... p

2
n

AmVm, Amåhmbm {Xbo Amho H$s a2  bm p Zo ^mJ OmVmo. åhUyZ A§H$J{UVmVrb _yb^yV  
à_o`mZwgma, a2 Mm, p hm EH$ _yi Ad`d Amho VWm{n, A§H$J{UVmVrb _yb^yV à_o`mVrb 
A[ÛVr`Vm JwUY_© dmnê$Z AmnU Ago åhUy eH$Vmo {H$ a2 Mo _yi Ad`d p1 p2

 ...... pn AmhoV 
åhUyZ p ho  p1 p2

 ...... pn  `m_YrbM EH$ Amho.

AmVm, a = p1, p2, ...... pn. 		 a bm p Zo ^mJ OmVmo.

Amåhr AmVm 2  hr An[a_o` g§»`m Amho `mMr {gÜXVm H$ê$ eH$Vmo.

hr {gÕVm ""{damoYm^mgÛmao {gÕVm'' `m V§Ìmda AmYm[aV Amho (`m VÌm§Mr H$mhr {dñV¥V 
MMm© AmnU n[a{eîQ> 1 _Ü`o Ho$br Amho)
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à_o` 1.3: 2  hr An[a_o` g§»`m Amho.

{gÜXVm: `m {dê$ÜX AmnU Ago _mZy H$s 2  n[a_o` g§»`m Amho. åhUyZ, r Am{U s (≠ 0) nwUmªH$ 
AemàH$mao AmT>iVmV H$r

∴ 2  = r
s

g_Om, 1 gmoSy>Z r d s Mo gm_mB©H$ Ad`d AmhoV. Z§Va Amåhr gm_mB©H$ Ad`dmZo ^mJmH$a 
H$ê$Z Amnë`mbm {_iVo 2 =

a
b  OoWo, ho a Am{U b ghA{d^mÁ` AmhoV. 

∴ b 2  = a 

* ho n[ajoÀ`m ÑîQ>rZo _hËdmMo Zmhr.

XmoÝhr ~mOwbm dJ© H$ê$Z Am{U _m§S>Ur H$ê$Z Amnë`mbm {_iVo 2b2 = a2

åhUyZ a2 bm 2 Zo ^mJ OmVmo, 

AmVm à_o` 8.3 Zwgma a bm 2 Zo ^mJ OmVmo Ago g_OVo åhUwZ, Amåhr Ago {bhy eH$Vmo  
a = 2c OoWo c hm EH$ nyUmªH$ Amho. 

a Mr {H$§_V KoD$Z Amnë`mbm {_iob,

2b2 = 4c2 AWm©V b2 = 2c2

åhUOoM b2 bm 2 Zo ^mJ OmVmo, Am{U åhUyZ b bm 2 Zo ^mJ OmVmo (à_o` 1.3 nwÝhm 
dmnê$Z p = 2 KoD$Z) åhUyZ, a Am{U b Mm H$_rVH$_r 2 hm gm_mB©H$ Ad`d Amho.

na§Vw hm {damoYm^mg Amho, Iao Va a Am{U b Mm 1 {edm` H$moUVmhr gm_mB©H$ Ad`d Zmhr.

hm {damoYm^mg Ambm Amho H$maU AmnU 2  hr n[a_o` g§»`m Amho ho Mw{H$Mo J¥hrV _mZbo 
hmoVo. åhUwZ Amåhr {gÜX Ho$bo H$r 2  hr An[a_o` g§»`m Amho.

CXmhaU 5: 3  hr An[a_o` g§»`m Amho ho {gÜX H$am.

CH$b: ̀ m {déÜX AmnU Ago _mZw {H$, 3  hr n[a_o` g§»`m Amho. åhUyZ a Am{U b(≠0) nwUmªH$ 
AemàH$mao AmT>iVmV {H$, 3  = a

b
g_Om 1 gmoS>yZ a Am{U b Mo gm_mB©H$ Ad`d AmhoV. Z§Va, Amåhr gm_mB©H$ Ad`dmZo ^mJmH$ma 
H$ê$ Am{U g_Om a Am{U b ho gh-A{d^mÁ` AmhoV åhUyZ

∴ b 3  = a

XmoÝhr ~mOwbm dJ© H$ê$Z Am{U _m§S>Ur H$ê$Z Amnë`mbm {_iVo 3b2 = a2 
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åhUyZ, 3 Zo a2 bm ^mJ OmVmo. à_o` 5.3 Zwgma a bm 3 Zo ^mJ OmVmo ho g_OVo. åhUyZ 
Amåhr Ago {bhy eH$Vmo a = 3c OoWo c hm EH$ nwUmªH$. a Mr qH$_V KoD$Z Amnë`mbm {_iob

∴ 3b2 = 9c2 AWm©V b2 = 3c2

AWm©V b2 bm 3 Zo ^mJ OmVmo A{U åhUyZ b bm 3 Zo ^mJ OmVmo (à_o` 8.3 dmnê$Z,  
p = 3 KoD$Z)

åhUyZ a Am{U b Mm H$_rVH$_r 3 hm gm_mB©H$ Ad`d Amho. na§Vw hm {damoYm^mg Amho Iao 
Va a Am{U b ho ghA{d^mÁ` AmhoV. hm {damoYm^mg Ambm Amho H$maU 3  hr n[a_o` g§»`m 
Amho ho Mw{H$Mo J¥{hV _mZbo hmoVo.

åhUyZ, Amåhr {gÜX Ho$bo H$s 3  hr An[a_o` g§»`m Amho.

B`Îmm Zddr_Ü`o Amåhr Agm CëboI Ho$bm Amho H$s,

·	 n[a_o` Am{U An[a_o` g§»`m `m§Mr ~oarO qH$dm dOmdmH$s hr An[a_o` g§»`m AgVo.

·	 eyÝ`a{hV n[a_o` Am{U An[a_o` g§»`m `m§Mm JwUmH$ma {H$§dm ^mJmH$ma An[a_o` g§»`m 
	 AgVo.

CXmhaU 6: 5 - 3  hr An[a_o` g§»`m Amho Ago XmIdm.

CH$b: `m {déÕ Amåhr Ago _mZy {H$, 5 - 3  hr n[a_o` g§»`m Amho. 

åhUyZ, a Am{U b (b ≠ 0) ho ghA{d^mÁ` H$mTy> Amåhmbm {_iob 5 - 3  = 
a
b  

			  åhUyZ, 5 - 
a
b  = 3

	 nwÝhm _m§S>Ur H$ê$Z Amnë`mbm {_iob,

	 3  = 5 - 
a
b  = 5b - a

b
a Am{U b nwUmªH$ AmhoV. Amnë`mbm {_iob 5 - 

a
b  n[a_o` Amho,Am[U åhUyZ 3  n[a_o` Amho.

na§Vw hm {damoYm^mg Amho. dmñVdmV 3  hr An[a_o` g§»`m Amho.

hm {damoYm^mg Ambm Amho H$maU 5 - 3  hr n[a_o` g§»`m ho Mw{H$Mo J¥hrV _mZbo hmoVo.

åhUyZ Amåhr {gÜX Ho$bo H$m 5 - 3  hr An[a_o` g§»`m Amho.

CXmhaU 7:	 3 2  hr An[a_o` g§»`m Amho Ago XmIdm

CH$b: `m {déÜX Amåhr Ago _mZy {H$ 3 2  n[a_o` g§»`m Amho. åhUyZ, a Am{U b (b ≠ 0) gh 
A{d^mÁ` H$mTy>. 3 2  =

a
b

	 nwÝhm _m§S>Ur H$ê$Z Amnë`mbm {_iob 2  = a
3b
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10 àH$aU-1

	 åhUyZ, 3a Am{U b nwUmªH$$ AmhoV, a
3b  n[a_o` Amho Am{U åhUyZ 2  hr n[a_o` g§»`m Amho. 

na§Vw, hm {damoYm^mg Amho, dmñVdmV 2  hr An[a_o` g§»`m Amho.

	 åhUyZ, Amåhr {gÕ Ho$bo H$s 3 2  hmo An[a_o` g§»`m Amho.

ñdmÜ`m` 1.2

1.	 5  hr An[a_o` g§»`m Amho Ago {gÜX H$am.

2.	 3 + 2 5  hr An[a_o` g§»`m Amho Ago {gÜX H$am.

3.	 Imbrb g§»`m An[a_o` g§»`m AmhoV Ago {gÜX H$am.

	 (i) 
1
2

	 (ii) 7 5 	 (iii) 6 + 2

hm AmdVu Xem§e qH$dm AZmdVu [dñVma AgVmo.

1.4 gmam§e (Summary):

1.	 A§H$J{UVmVrb _wb^yV à_o`: àË`oH$ g§`wŠV g§»`m hr _wi Ad`dm§À`m JwUmH$ma ñdê$nmV 
ì`ŠV H$aVm `oVo Am{U ho Ad`drH$aU A[ÛVr` Amho.

2.	 Oa p hr _yi g§»`m Agob Am{U a2 bm p Zo ^mJ OmVmo, Va a bm p Zo ^mJ OmVmo OoWo 
a hr YZ nwUmªH$ Amho.

3.	 2 , 3  `m An[a_`o g§»`m Amho ho {gÜX H$aUo.

dmMH$m§gmR>r gyMZm

Vwåhr nm[hbm AmhmV {H$,

_gmdr (p, q, r) × bgm{d (p, q, r) ≠ p × q × r. OoWo p, q, r, YZ nwUmªH$ AmhoV (CXmhaU 
8 nhm). VWm{n p, q, Am{U r `m VrZ g§»`mgmR>r Imbrb gwÌ `mo½` Amho.

b.gm.{d (p, q, r) = 
p×q × r × _.gm.{d (p, q, r)

_.gm.{d (p, q). × _.gm.{d (q, r). × _.gm.{d (p, r)

_.gm.{d  (p, q, r) = 
p×q × r × b.gm.{d (p, q, r)

b.gm.{d (p, q). × b.gm.{d (q, r). × b.gm.{d (p, r)

***
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2.1 n[aM`:

B`Îmm IX _Ü`o Vwåhr EH$ MbnX Am{U Ë`mMo KmVm§H$ Agboë`m ~hþnXtMm Aä`mg Ho$bm Amho 
`mMo ñ_aU H$am. Oa P(x) hr x MbnX Agbobr ~hþnXr Agob Va P(x) _Yrb x À`m _moR>`mV 
- _moR>`m KmVmH$m§bm P(x) `m ~hþnXrMr H$moQ>r Ago åhUVmV. CXm. 4x+2 `m ~hþnXr_Ü`o x `m 
MbnXmMr H$moQ>r 1; 2y2 - 3y + 4  `m ~hþnXr_Ü`o y `m MbnXmMr H$moQ>r 2; 5x3- 4x2 + x - 2  
`m ~hþnXr_Ü`o x `m MbnXmMr H$moQ>r 3 Am{U 7u6 - 3

2
 u4 + 4 u2  + u -  8 `m ~hþnXr_Ü`o u `m 

MbnXmMr H$moQ>r 6 Amho. g_rH$aUo x
1

x-1
1

 x2 - m2x + 3+ 2,,  BË`mXr_Ü`o ~hþnXr ZmhrV.

H$moQ>r 1 Agboë`m ~hþnXrbm aofr` ~hþnXr (linear polynomial) åhUVmV.

CXmhaUmW©: 2x - 3, 3x  +5, 4 + 2 ,  x - 2
11

 , 3z + 4, 2
3 u + 1 BË`mXr `m gd© aofr` 

~hþnXr AmhoV. ~hþnXr 2x + 5 - x2, x3+1 BË`mXr `m aofr` ~hþnXr ZmhrV.

H$moQ>r 2 Agboë`m ~hþnXrbm dJ© ~hþnXr (quadratic polynomial) åhUVmV. ‘quadratic’ 
hm eãX "quadrate’  `m eãXmnmgyZ KoVbm Amho. `mMmM AW© ‘square’ Agm hmoVmo.2x2 + 5 - 
3x - 2

5
 , y2 - 2, 2 - x2 - 3x , u

3  - 2u2 + 5, 5 v2- 2
3  v, 4z2 + 1

7 ,  hr H$mhr dJ© ~hþnXrMr 
(Á`m§Mm ghJwUH$ dmñVd g§»`m Amho) CXmhaUo AmhoV. gd©gm_mÝ`nUo x MbnXm§Mr H$moUVrhr dJ© 
~hþnXr ax2 + bx + c, OoWo a,b,c dmñVdg§»`m Am{U a ≠ 0  `m ñdê$nmV AgVo. H$moQ>r 3 Agboë`m 
~hþnXrbm KZ ~hþnXr (cubic polynomial) åhUVmV. 2 - x3,  2 x3, 3 - x3, 3x3 - 2x2 + x - 1  
hr KZ ~hþnXrMr H$mhr CXmhaUo AmhoV. KZ ~hþnXrMm gd©gm_mÝ` Z_wZm Amho.

ax3 + bx2 + cx + d

`oWoo a, b, c, d `m dmñVd g§»`m AmhoV Am{U a ≠ 0. AmVm ~hþnXr P(x) = x2 -3x -4 nmhÿ. 
Oa x = 2 ~hþnXr_Ü`o KoVbo Va Amnë`mbm {_iVo P(2) = (2)2 - 3(2) - 4 = - 6,  x2 - 3x - 4 
`m_Ü`o x À`m EodOr 2 KoD$Z Amnë`mbm - 6 {_imbo. hr qH$_V x = 2 KoD$Z x2 - 3x - 4 Mr 
Amho. Ë`mMà_mUo P (x)  _Ü`o x = 0 KoD$Z, P(0) Mr {H$§_V -4 `oVo.

~hþnXr 
POLYNOMIALS 2
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12 àH$aU-2

Oa P (x) hr x Mr ~hþnXr Amho Am{U k hr H$moUVrhr dmñVd g§»`m Agob Va P(x) _Ü`o 
x  EodOr k KoVbo Va P (x) Mr {H$§_V x = k {_iVo. Ë`mbm P(x) Mr qH$_V åhUVmV Am{U Vr 
P(k) Zo Xe©{dVmV.

P(x) = x2 - 3x - 4,

x = - 1 KoVbo Va qH$_V {H$Vr Agob?

Amnë`mbm {_iob

P(-1) = (-1)2 - {3x(-1)} - 4 = 0

ho gwÕm bjmV R>odm, P(4) = (4)2 - 3(4) - 4 = 0

P(-1) = 0 Am{U P(4) = 0, -1 Am{U 4 bm dJ©~hþnXr x2 -3x - 4 Mr eyÝ`o Ago åhUVmV. 
gd©gm_mÝ`nUo, dmñVd g§»`m K bm ~hþnXr P(x) Mr eyÝ`o Ago åhUVmV Oa P(K) = 0 Agob.

aofr` ~hwnXrMr eyÝ`o H$er H$mT>br OmVmV ho Vwåhr B`Îmm IX À`mdJm©V AJmoXaM {eH$bm 
AmhmV. CXmhaU Oa K hm p(x) = 2x + 3 Mm eyÝ` Amho. Va P (k) = 0 Amnë`mbm {_iob. 2k 
+ 3 = 0 åhUyZ k = 

-3
 2 . gm_mÝ`nUo, K hm P(x) = ax +b Mm eyÝ` Amho. Va p(k) = ak + b = 

0  åhUyZ k = -ba .

åhUyZ aofr` ~hþnXr ax + b  Mm eyÝ` Amho 
-(pñWanX)

x  Mm ghJwUH$
-b
a =  

åhUyZ, aofr` ~hþnXrMm eyÝ` hm Ë`mÀ`m ghJwUH$mer  g§~§YrV AgVmo. AemM àH$mao Xþgè`m 
~hþnXr_Ü`o gwÕm AgVo H$m? CXm: dJ© ~hþnXrMo eyÝ` ho gwÕm Ë`mÀ`m ghJwUH$mer g§~§YrV Amho 
H$m?

`m àH$aUmV Amåhr `m àíZm§Mr CÎmao XoÊ`mMm à`ËZ H$ê$. Amåhr ~hþnXtMm ^mJmH$ma 
AëJmo[aW_²' Mm nU Aä`mg H$aUma AmhmoV.

2.2 ~hþnXtÀ`m eyÝ`m§Mm ^m¡{_VrH$ AW©
(Geometrical Meaning of the Zeroes of a Polynomials)

Vwåhm§bm _mhrV AmhoM H$s, ~hþnXr P(x) Mm eyÝ` dmñVd g§»`m K Amho. Oa P(k) = 0. 
na§Vw ~hþnXrMr eyÝ`o BVH$s _hËdmMr H$m AmhoV? `mMo CÎma XoÊ`mgmR>r àW_ AmnU aofr` d dJ© 
~hþnXrÀ`m ^m¡{_VrH$ à{VH¥$Vr Am{U Ë`m§À`m eyÝ`mMm ^m¡{_VrH$ AW© nmhy.
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~hþnXr 13

àW_ aofr` ~hþnXr ax = b nmhÿ, (a ≠ 0). B`Îmm IX _Ü`o {eH$bm AmhmV H$s  
y = ax + b Mm AmboI EH$ gai aofm AgVo. CXmhaUW© y = 2x + 3 Mm AmboI EH$ gai aofm 
AgyZ Vr (-2, -1) Am{U (2.7) `m q~XþVyZ OmVo.

x -2 2

y = 2 x + 3 -1 7
	 

AmH¥$Vr 2.1

AmH¥$Vr 9.1 dê$Z y= 2x + 3 hm 
AmboI x - Ajmbm x = -1 Am{U x = 
-2 `m§À`m _Ü`^mJr N>oXVmo åhUOoM 
q~Xÿ (- 3

2 , 0)

Vwåhmbm ho gwÕm _mhrV Amho {H$ 
2x + 3 Mo eyÝ` - 3

2  Amho. åhUyZM 
~hþnXr 2x + 3 Mo eyÝ` ho x - AjmMm 
gh{ZoX}eH$ AgVmo. OoWo y=2x+3 hm 
AmboI x - Ajmbm N>oXVmo.

gm_mÝ`nUo, aofr`  ~hþnXr  
ax + b, (a ≠ 0) bm y = ax + b hm 
AmboI gaiaofm Amho Omo x - Ajmbm EH$m q~XÿV N>oXVmo. Vmo q~Xÿ (-b

a , 0 ), åhUyZ aofr` ~hþnXr 
ax + b, (a ≠ 0) bm ~amo~a EH$M eyÝ` Amho Vmo åhUOo y = ax + b AmboI x Ajmbm Á`m q~XÿV 
N>oXVmo Ë`m q~XÿMm x gh{ZX}eH$ hmo`.

AmVm AmnU dJ© ~hþnXrÀ`m eyÝ`m§Mm ^m¡[_VrH$ AW© nmhÿ. dJ© ~hþnXr x2 - 3x - 4 nhm. 
n{hë`m§Xm AmnU y = x2 - 3x  - 4* Mm AmboI H$gm {XgVmo Vo nmhy. AmVm y = x2 - 3x - 4  À`m 
H$mhr {H$§_Vr VŠVm 2.1 _Ü`o {Xë`m AmhoV.

VŠVm 2.1

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

* dJ© qH$dm KZ ~hþnXtMo AmboI {dÚmÏ`m©H$Sy>Z H$mTy>Z KoÊ`mgmR>r ZmhrV. VgoM Ë`mMr 
VnmgUrhr Amdí`H$ Zmhr.
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14 àH$aU-2

Oa Amåhr da {Xbobo q~Xÿ AmboI nonada KoD$Z AmboI 

AmH¥$Vr 2.2

H$mT>bm Va Vmo AmH¥$Vr 2.2 à_mUo {Xgob.

H$moUË`mhr dJ© ~hþnXr ax2 +bx +c, (a ≠ 0) Mm AmboI 
y = ax2 + bx + c `m g_rH$aUmer g§~§YrV Amho hm EH$ 
Va daÀ`m ~mOwbm CKS>m Ogm  {H$§dm ImbÀ`m ~mOwbm 
CKS>m Ogm  `m AmH$mamn¡H$s EH$ AmH$ma AgVmo. OoWo  
a < o qH$dm a > o (`m XmoÝhr dH«$^mJm§Zm AÝdñV [H§$dm 
nadb` (Parabola) Ago åhUVmV.)

VŠVm 2.1 nhm -1 Am{U 4 hr dJ©~hþnXrMr eyÝ`o 
AmhoV ho bjmV R>odm. AmH¥$Vr 9.2 _Ü`o -1 Am{U 4 ho 
q~XþMo gh{ZX}eH$ AmhoV. OoWo y = x2 -3x - 4  hm AmboI 
x - Ajmbm N>oXVmo. åhUyZ dJ© ~hþnXr  x2 -3x - 4  Mr eyÝ`o 
hr q~XÿVrb x - gh{ZX}eH$ AmhoV, OoWo y = x2 -3x - 4  hm 
AmboI x - Ajmbm N>oXVmo.

ho VËd H$moUË`mhr dJ© ~hþnXrgmR>r gË` Amho. åhUyZ, 
dJ© ~hþnXr ax2  + bx + c, a ≠ 0 Mr eyÝ`o hr q~XÿVrb ~hþ_wë` x - gh{ZX}eH$ AmhoV OoWo AÝdñV 
(parabola) hm y = ax2 + bx + c bm x - Ajmbm N>oXVmo.

y = ax2 + bx + c  À`m AmboImÀ`m AmH$mam~m~V darb {ZarjUmZwgma Imbrb VrZ pñWVr 
KSy> eH$VmV. 

pñWVr (i) : `oWo AmboI x-Ajmbm A Am{U A1 `m XmoZ {^Þ {~§Xy>V N>oXVmo.

`m pñWVrV A Am{U A1  Mo gh{ZX}eH$ ho dJ© ~hþnXr ax2 + bx + c Mr XmoZ eyÝ`o AmhoV. 
(AmH¥$Vr 2.3 nhm)     
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~hþnXr 15

(i) (ii)
AmH¥$Vr 2.3

pñWVr (ii) : `oWo AmboI x-Ajmbm ~amo~a EH$m q~XÿV N>oXVmo. AWm©V XmoZ g§nmVr q~Xÿ åhUyZ 
pñWVr (i) _Yrb XmoZ q~Xÿ A Am{U A1  `oWo EH$ g§nmV h>moD$Z EH$ q~Xÿ A ~ZVmo (AmH¥$Vr 
2.4 nhm.)

(i) (ii)
AmH¥$Vr 2.4

`m pñWVrV A Mm x - gh{ZX}eH$ dJ© ~hþnXr ax2 + bx + c Mo Ho$di EH$M eyÝ` Amho.

pñWVr (iii) : `oWo AmboI EH$Va x-AjmÀ`m nyU© da {H$§dm nyU© Imbr Amho (AmH¥$Vr 2.5 
nhm)
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(i) (ii)AmH¥$Vr 2.5

åhUyZ, `m pñWVrV ~hþnXr ax2 + bx + c bm eyÝ`o ZmhrV. åhUyZ, Vwåhr nm{hbm AgUmaM 
H$s, dJ© ~hþnXrbm EH$Va XmoZ eyÝ`o {H$§dm XmoZ g_mZ eyÝ`o (1 eyÝ`) qH$dm eyÝ`o ZmhrV. `mMm 
AW© Agm hmoVmo H$s 2 KmVm§H$ Agboë`m ~hþnXrbm Zoh_r XmoZ eyÝ`o AgVmV.

AmVm, ~hþnXrÀ`m eyÝ`m{df`r ^m¡[_VrH$ AW© Vwåhr H$gm Ano{jV H$ê$ eH$Vm ? Vo AmVm 
nmhÿ KZ~hþnXr x3 - 4x  nhm. y = x3 - 4x Mm AmboI H$gm {XgVmo. x À`m H$mhr qH$_VrZm y 
À`m qH$_Vr~amo~a VŠVm 2.2 _Ü`o XmI{dë`m AmhoV.

VŠVm 2.2

x -2 -1 0 1 2
y = x3 - 4x 0 3 0 -3 0

VŠË`m_Yrb q~Xÿ AmboI nonada KoD$ Am{U 

AmH¥$Vr 2.6

AmboI H$mTy>. Amnë`mbm y = x3 - 4x Mm AmboI 
AmH¥$Vr 2.6 _Ü`o XmI{dë`mà_mUo {Xgob.

darb VŠ`mdê$Z AmnU nmhy eH$Vmo {H$ -2, 0 
Am{U 2 ho KZ ~hþnXr x3 - 4x Mr eyÝ`o AmhoV. x 

-Ajmbm AmboI y = x3 - 4x OoWo N>oXVmo Ë`m q~XÿMm 
\$ŠV x  - gh{ZX}eH$ Amho. åhUyZ x -Ajmbm 
dH«$aofm VrZ q~XÿV N>oXVo Ë`m x  - gh{ZX}eH$m§Zm 
~hþnXrMr eyÝ`o åhUVmV.
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~hþnXr 17

AmVm AmnU AmUIr H$mhr CXmhaUo KoD$. KZ ~hþnXr x3 Am{U x3 - x2  KoD$. y = x3 Am{U 
y = x3 - x2 Mo AmboI AZwH«$_o AmH¥$Vr 2.7 Am{U AmH¥$Vr 2.8 _Ü`o AmhoV>.

AmH¥$Vr 2.7 AmH¥$Vr 2.8

bjmV R>odm 0 hm \$ŠV ~hþnXr x3  Mm eyÝ` Amho. AmH¥$Vr 2.7 _Ü`o gwÕm Vwåhr nhm H$s 0 
hm gh{ZX}eH$ Agm q~Xÿ Amho H$s OoWo AmboI y = x3  hm x-Ajmbm N>oXVmo. Ë`mMà_mUo, x3- x2 

= x2 (x-1), 0 Am{U 1 hr \$ŠV ~hþnXr  x3 - x2  Mr eyÝ`o AmhoV. AmH¥$Vr 2.8 dê$Z nhm {H$, 
x Mm q~Xÿ x-gh{ZX}eH$mÀ`m qH$_Vr AmhoV. OoWo y = x3 - x2  hm AmboI x - Ajmbm N>oXVmo.

darb CXmhaUmdê$Z AmnU nm{hbo {H$, H$moUË`mhr KZ ~hþnXr_Ü`o OmñVrV OmñV 3 eyÝ`o 
AgVmV. Xþgè`m eãXmV, KmVm§H$ 3 Agboë`m H$moUË`mhr ~hþnXrbm OmñVrV OmñV VrZ eyÝ`o 
AgVmV.

Q>rn : gm_mÝ`nUo, {Xboë`m n KmVm§H$ ~hþnXr P(x) _Ü`o, AmboI y = P(x) hm x - Ajmbm OmñVrV 
OmñV n - q~XÿV N>oXVmo. åhUyZ n KmVm§H$ ~hþnXr P(x) bm OmñVrVOmñV n eyÝ`o AgVmV.

CXmhaU 1 : AmH¥$Vr 2.9 _Ü`o {Xbobm Imbrb AmboI nhm. àË`oH$ AmboImV y = p(x)  Amho 
OoWo ~hþnXr Amho. àË`oH$ AmboI_Yrb p(x)  Mr eyÝ`mMr g§»`m emoYm.
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18 àH$aU-2

(i) (ii) (iii)

(iv) (v) (vi)
AmH¥$Vr 2.9

CH$b :
(i)	 	x - Ajmbm AmboI EH$mM q~XÿV N>oXVmo åhUyZ EHy$U eyÝ`m§Mr g§»`m 1 Amho.

(ii)	x - Ajmbm AmboI XmoZ q~XÿV N>oXVmo åhUyZ EHy$U eyÝ`m§Mr g§»`m 2 Amho.

(iii)		EHy$U eyÝ`m§Mr g§»`m 3 Amho. (H$m?)

(iv)	EHy$U eyÝ`m§Mr g§»`m 1 Amho. (H$m?)

(v)	EHy$U eyÝ`m§Mr g§»`m 1 Amho. (H$m?)

(vi)	EHy$U eyÝ`m§Mr g§»`m 4 Amho. (H$m?)

ñdmÜ`m` 2.1

1.	 Imbrb AmH¥$Vr 2.10 _Ü`o H$mhr ~hþnXr p(x) Mm AmboI y = p(x) {Xbm Amho. 
àË`oH$ AmboI_Yrb ~hþnXr  p(x) À`m eyÝ`m§Mr g§»`m emoYm.
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AmH¥$Vr 2.10

2.3 eyÝ`o Am{U ~hþnXrMo ghJwUH$ `m_Yrb g§~§Y

Vwåhr `m AJmoXa nm{hbm AmhmV H$s, aofr` ~hþnXr ax + b Mo eyÝ` - b
a , Amho. ^mJ 9.1 

_Ü`o {Z_m©U Pmboë`m eyÝ`o Am{U dJ©~hþnXrMo ghJwUH$ `m_Yrb g§~§Ym~m~V àíZmMo CÎma 
XoÊ`mMm Amåhr AmVm à`ËZ H$ê$. `mgmR>r dJ© ~hþnXr g_Om p(x) = 2x2- 8x + 6 KoD$.

dJ©nXr _Yrb _Yë`m nXmMr \$moS> H$ê$Z Ad`drH$aU H$go H$aVmV Vo Vwåhr B`Îmm IX À`m 
dJm©V {eH$bm AmhmV. åhUyZ, `oWo XmoZ nXm§Mr ~oarO hr _Yrb nX "-8x' `oB©b, Am{U JwUmH$ma 
6 × 2x2 = 12x2 `oB©b Aer \$moS> H$aÊ`mMr JaO Amho. åhUyZ Amåhr {bhy eH$Vmo.

∴ 2x2 - 8x + 6	= 2x2 - 6x - 2x + 6
				   = 2x (x - 3) -2 (x - 3)
				   = (2x - 2) (x - 3)
				   = 2 (x - 1) (x - 3)

åhUyZ, p(x) = 2x2 - 8x + 6 Mr qH$_V 0 Amho Ooìhm x - 1 = 0 qH$dm x-3 = 0 
AWm©V Ooìhm  x = 1  qH$dm x = 3 åhUyZ, 2x 2 - 8x + 6 Mr eyÝ`o 1 Am{U 3 AmhoV.

{Z[ajU H$am:

eyÝ`m§Mr ~oarO = 1 + 3 = 4 = 
- (-8)
2  = 

- (x Mm ghJwUH$)
x2 Mm ghJwUH$
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20 àH$aU-2

eyÝ`m§Mm JwUmH$a = 1 x 3 = 3 = 6
2
 = pñWanX

x2 Mm ghJwUH$.

AmVm AmnU AmUIr EH$ dJ© ~hþnXr KoD$. g_Om p(x) = 3x2 + 5x - 2 _Yrb nXmMr 
\$moS> H$aÊ`mÀ`m nÜXVrZo.

3x2 + 5x - 2	 = 3x2 + 6x - x - 2
	 = 3x (x + 2) -1 (x +2) = (3x - 1) ( x +2)
nwT>o, 3x2 + 5x - 2 Mr qH$_V eyÝ` `oVo. Ooìhm 3x - 1 = 0
qH$dm x + 2 = 0 AWm©V Ooìhm x = 1

3
 {H$dm x = -2

åhUyZ 3x2 + 5x - 2 Mr eyÝ`o 1
3
 Am{U -2 AmhoV.

{ZarjU H$am :

eyÝ`m§Mr ~oarO = 1
3
 + (-2) = -5

3
 = - (x Mm ghJwUH )

x2 Mm ghJwUH$
 

eyÝ`m§Mm JwUH$ma = = 1
3
 x (-2) = -2

3
 = pñWanX 

x2 `m ghJwUH$
gm_mÝ`nUo, Oa α* Am{U β* ho dJ©~hþnXr p(x) = ax2 + bx + c, a ≠ 0, Mr eyÝ`o AmhoV Va 

Vwåhmbm _mhrV Amho H$s, (x - α) Am{U (x - β)  ho p(x) Mo Ad`d AmhoV åhUyZ,

∴ ax2 + bx + c	 = k (x - α ) (x - β) = Oo`o k pñWa Amho.

	 = k [x2 - (α + β) x + αβ]

XmoÝhr ~mOwbm x2, x Am{U pñWanX `m§Mr VwbZm H$ê$Z Amnë`mbm {_iVo.
a = k, b = - k (α + β) Am{U c = kαβ {_iVo,

	 ∴ α + β = b
a

	          αβ = c
a

åhUyZ, eyÝ`m§Mr ~oarO = α + β = -ba  = - (x Mm ghJwUH$)
x2 Mm ghJwUH$

eyÝ`m§Mm JwUmH$ma αβ = c
a  = pñWanX

x2 Mm ghJwUH$
 

AmUIr H$mhr CXmhaUo nmhÿ.

CXmhaU 2 : dJ© ~hþnXr x2 + 7x + 10 Mr eyÝ`o emoYm Am{U eyÝ`o d ghJwUH$ `m_Yrb g§~§Y 
nS>Vmim.

* α, β `m J«rH$ eãXmMm CÀMma AZwH«$_o Aë\$m (Alpha) Am{U {~Q>m (Beta) Agm Amho. AmUIr EH$ Aja 

AmnU dmnaUma AmhmoV γ Mm CÀMma J°_m "(gamma)' Agm Amho.
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CH$b : x2 + 7x + 10 = (x + 2) (x + 5)
åhUyZ, x2 + 7x + 10 Mr qH$_V eyÝ` (0) Ooìhm
	 x  + 2 = 0 qH$dm x  + 5 = 0 AWm©V² Ooìhm 
	 x = -2 qH$dm  x = -5

åhUyZ x2 + 7x + 10 Mr eyÝ`o -2 Am{U -5 AmhoV.

AmVm ewÝ`m§Mr ~oarO = -2 + (-5) = -7 = - (7)
1

= - (x Mm ghJwUH$)
x2 Mm ghJwUH$

ewÝ`m§Mm JwUmH$ma = (-2) x (-5) = 10 = 10
1

 = pñWanX
x2 Mm ghJwUH$

CXmhaU 3 : ~hþnXr x2-3 Mr eyÝ`o emoYm Am{U eyÝ`o d ghJwUH$ `m_Yrb g§~§Y  
VnmgyZ nhm.

CH$b : a2 - b2 = (a - b) (a + b) ho {ZË` g_rH$aU AmR>dm d ho dmnê$Z Amåhr {bhy 
eH$Vmo H$s,

 x2- 3 = (x - 3 ) (x + 3 )

åhUyZ x2- 3 Mr {H$§_V 0 Ooìhm x = 3  {H$§dm x = - 3

åhUyZ x2 - 3 Mr eyÝ`o 3  Am{U - 3 .

AmVm, eyÝ`m§Mr ~oarO = 3  - 3  = 0 = - (x Mm ghJwUH$)
x2 Mm ghJwUH$

eyÝ`m§Mm JwUmH$ma = ( 3 )(- 3 ) = -3 = -3
1
 = pñWanX

x2 Mm ghJwUH$
CXmhaU 4 : eyÝ`m§Mr ~oarO Am{U JwUmH$ma AZwH«$_o -3 Am{U 2 Agob Va dJ© ~hþnXr  
AmoiIm.

CH$b : dJ© ~hþnXr ax2 + bx + c, Am{U `mMr eyÝ`o α Am{U β _mZy.

Amnë`mbm {_iob.

∴ α + β = - 3 = -b
a  

Am{U	 αβ = 2 = c
a

Oa a = 1, Va b = 3 Am{U c = 2

åhUyZ, {Xboë`m AQ>r_Ü`o dJ©-~hþnXr x2 + 3x + 2 Amho.

H$moUVrhr dJ© ~hþnXr K(x2 + 3x + 2) `m ñdê$nmV Amho H$s Zmhr ho Vwåhr Vnmgy eH$Vm. 
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`oWo K dmñVd Amho.

AmVm KZ ~hþnXr nhm. KZ ~hþnXrMr eyÝ`o Am{U Ë`m§Mo ghJwUH$ `m_Ü`o H$mhr g_mZ 
g§~§Y Amho Agm {dMma Vwåhr H$aV AmhmV H$m?

g_Om p(x) = 2x3 - 5x2 - 14x + 8

x = 4, -2,  1
2         
  gmR>r. p(x) =0 ho Vwåhr Vnmgy eH$Vm.

Á`mAWu, p(x)  bm OmñVrV OmñV VrZ eyÝ`o AmhoV. {hM 2x3 - 5x2 - 14x + 8 Mr 
eyÝ`o AmhoV.

AmVm eyÝ`m§Mr ~oarO = 4 + (-2) +  1
2         
 =  5

2         
 = - (-5)

2
 = - (x2 Mm ghJwUH$)

 x3 Mm ghJwUH$

eyÝ`m§Mm JwUmH$a = 4 x (-2) x  1
2         
  = -4 =-8

2
 = - pñWanX

x3 Mm ghJwUH$

VWmnr, `oWo AmUIr EH$ g§~§Y Amho EH$mdoir XmoZ eyÝ`o KoD$Z eyÝ`m§À`m JwUmH$mam§À`m 
~oaOoMm KoVë`mg Amnë`mbm {_iVo,

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

2         
 x 4  = 8 - 1 + 2

= -7

= -14
2

 = x Mm ghJwUH
x3 Mm ghJwUH

gm_mÝ`nUo, ho {gÕ hmoVo H$s, Oa KZ ~hþnXr ax3 + bx3 + cx + d Mr α, β,  Am{U γ hr 
eyÝ`o AgVrb Va,

       α + β + γ = -b
a

 αβ + βγ + γα = 
c
a ,

αβγ = 
-d
a .

AmVm CXmhaUo nmhÿ-

CXmhaU 5* : KZ ~hþnXr p(x) = 3x3 - 5x2 - 11x - 3 Mr eyÝ`o 3, -1, - 1
3
 AmhoV ho 

Vnmgm. Am{U eyÝ`o Am{U ghJwUH$ `m_Yrb g§~§Y gwÕm Vnmgm.

CH$b : {Xboë`m ~hþnXrMr VwbZm ax3 + bx3 + cx + d H$éZ Amnë`mbm {_iob.
a = 3, b = -5, c = -11, d = -3

∴ p(3) = 3 x 33 - 5(3)2 - 11(3) - 3
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= 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(- 1
3

)	 = 3(- 1
3
)3 - 5(- 1

3
)2 - 11(- 1

3
) - 3

= - 1
9
 - 5

9
 + 11

3
 - 3

= - 2
3
 + 2

3

= 0

åhUyZ, 3, -1 Am{U - 1
3
 hr 3x3 - 5x2 - 11x - 3 Mr eyÝ`o AmhoV

åhUyZ Amåhr KoD$.  = 3, β = 1 Am{U γ = - 1
3

AmVm,
 + β + γ = 3 + (-1) + (- 1

3
) = 2 - 1

3
 = 5

3
 = - (-5)

3
 = 

-b
a

β+βγ+γ = 3(-1)+(-1) x (- 1
3
) + (- 1

3
) x 3 = -3 + 1

3
 - 1 = -11

3
= 

c
a   

βγ = (3) x (-1) x(- 1
3
) = 1= - (-3)

3
 = 

-d
a

ñdmÜ`m` 2.2

1.	 Imbrb dJ© ~hþnXrMr eyÝ`o AmoiIm. VgoM eyÝ`o Am{U ghJwUH$ `m_Yrb g§~§Y  
VnmgyZ nhm.

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

2.	 Imbr {Xboë`m g§»`m àË`oH$ dJ© ~hþnXrÀ`m eyÝ`m§Mr AZwH«$_o ~oarO Am{U JwUmH$ma AmhoV 
Va Vr dJ© ~hþnXr AmoiIm.

	 (i) 1
4

 , -1	 (ii) 2 , 1
3

 	 (iii) 0, 5

	 (iv) 1, 1	 (v) - 1
4

 , 1
4

 	 (vi) 4, 1

* n[ajoÀ`m ÑîQ>rZo Cn`wŠV Zmhr.
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2.5  gmam§e (Summary) :
`m àH$maUmV Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

1.	 ~hþnXrMr H$moQ>r 1, 2 Am{U 3 AgUmè`m ~hþnXr§Zm AZwH«$_o aofr`, dJ© Am{U KZ 
~hþnXr åhUVmV.

2.	 x MbnXmMr dmñVd ghJwUH$ Agbobr dJ©~hþnXr ax2 + bx + c ñdê$nmV AgVo 
OoWo a, b,c `m dmñVd g§»`m Ë`m~amo~a a ≠ 0.

* hm ñdmÜ`m` n[ajoÀ`m Ñï>rZo _hËdmMm Zmhr.

3.	 ~hþnXr p(x) Mr eyÝ`o Zoh_r q~XÿMm x - gh{ZX}eH$ AgVmV OoWo y = p(x) hm AmboI 
x - Ajmbm N>oXVmo.

4.	 dJ© ~hþnXrbm OmñVrV OmñV 2 eyÝ`o Am{U KZ ~hþnXrbm OmñVrVOmñV 3 eyÝ`o 
AgVmV.

5.	 Oa dJ©~hþnXr ax2 + bx + c Mr eyÝ`o  Am{U β AgVrb Va

	  + β = -b
a ,	 β = c

a

6.	 Oa KZ~hþnXr ax3 + bx2 + cx + d Mr eyÝ`o , β Am{U γ AgVrb Va

		   + β + γ = 
-b
a

		  β + βγ + γ = 
c
a  

		  Am{U βγ	 = 
-d
a  

* * *
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3.1 n[aM` :

AmnU `m pñWVrer H$YrVar Amdí` gm_Zm Ho$bobm Amho, Or EH$ Imbr {Xbr Amho:

A{Ibm Amnë`m JmdmVrb OÌobm Jobr hmoVr. Vr MH«$mH$ma nmi>Um Am{U hþnbm (`m IoimV  
EH$m \$irda dñVy R>odboë`m AgVmV d H$mhr A§Vamdê$Z [a¨J \o$H$mdr bmJVo. Vr [a¨J EImÚm 
dñVyda g§nyU©V… nS>br Va Vr dñVy Vw_Mr hmoVo.) IoiUma hmoVr. {OVŠ`m doim Vr hþnbm hm 
Ioi Ioibr Ë`mÀ`m {Zå_`m doim Vr MH«$mH$ma nmiUm Ioibr. Oa àË`oH$ doir MH«$mH$ma nmiUm 
Ioim`bm ` 3 Am{U hþnbm Ioi Ioim`bm àË`oH$ doir ` 4 nS>V AgVrb Am{U {VÀ`m Odirb 
` 20 {VZo `mgmR>r IM© Ho$bo, Va Vr {H$Vr doim MH«$mH$ma nmiUm Am{U {H$Vr doim hþnbm Ioi 
Ioibr ho Vwåhr H$go H$mTy> eH$mb?

doJdoJù`m KQ>Zm§Mm {dMma H$ê$Z `mMo CÎma H$mT>Ê`mMm à`ËZ H$amb! Oa Vr EH$ doim 
nmiUm Ioibr ho eŠ` Amho H$m? XmoZ doim nmiUm Ioibr ho eŠ` Amho H$m? H$m Vr 
AZoH$ doim Ioibr? AemàH$mao Vwåhr B`Îmm 9 dr _Ü`o KoVbobo kmZ dmnê$Z `m {ñWVrV XmoZ 
MbnXm§Mr aofr` g_rH$aUo dmnê$Z Xe©dy eH$Vm.

    AmH¥$Vr 3.1

   XmoZ MbnXm§À`m aofr`
    g_rH$aUm§Mr OmoS>r
   PAIR OF LINEAR EQUATIONS 
        IN TWO VARIABLES

3
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hr à{H«$`m g_OyZ KoD$.

Am{Ibm MH«$mH$ma nmiUm Ioibr ho x doim _mZy Am{U hþnbm Ioibr ho y doim _mZy. AmVm  
{Xboë`m KQ>Zm XmoZ g_rH$aUmV XmI{dVm `oVmV.

				    y = 12  x                 				    (1)

				    3x + 4y = 20     				    (2)
`m XmoZ g_rH$aUm§Mr CH$b Amåhr H$mTy> eH$Vmo H$m? ho gmoS>{dÊ`mMo AZoH$ _mJ© AmhoV Oo 

AmnU `m àH$aUmV Aä`mgUma AmhmoV.

/_mJrb ^mJmV AmnU nmhrbo H$s XmoZ aofr` g_rH$aUmÀ`m AmboIr` nÕVrZo XmoZ aofm 
H$em H$mT>VmV. Vwåhr ho hr nm[hbm {H$ aofm N>oXVo {H$§dm Vr g_m§Va qH$dm Vr EH$aofr` AgVo 
Ë`m§Zm AmnU àË`oH$ pñWVrV gmoS>dy eH$Vmo? Am{U Oa hmo Va H$go? `m ^mJmV Amåhr `m 
àíZmMo CÎma ^m¡{_VrH$ Ñï>rZo XoÊ`mMm à`ËZ H$ê$.

3.2 XmoZ aofr` g_rH$aUm§À`m OmoS>rMr AmboI nÕVrZo CH$b:

XmoZ aofr` g_rH$aUmÀ`m OmoS>rbm H$moUVmhr g_mB©H$ CH$b Zmhr åhUwZ `m§Zm Z OwiUmar 
(Inconsistent) aofr` g_rH$aUm§Mr OmoS>r åhUVmV.

XmoZ aofr` g_rH$aUm§À`m OmoS>rbm CH$b Agob Va Ë`m§Zm OwiUmar (A consistent) aofr` 
g_rH$aUm§Mr OmoS>r åhUVmV.

aofr` g_rH$aUm§Mr OmoS>r Or g_mZ AgyZ A_`m©X AZoH$ CH$b AgVmV Aem aofr`  
g_rH$aUm§À`m OmoS>rbm Adb§~yZ AgUmar (dependent) aofr` g_rH$aUm§Mr OmoS>r åhUVmV.  
bjmV R>odm Adb§~yZ AgUmar g_rH$aUo Zoh_r OwiUmar AgVmV.

XmoZ MbnXm§À`m aofr` g_rH$aUm§À`m aofoMo JwUY_© Amåhr AmVm gmam§e ê$nmV _m§Sy>.

(i)	 EH$m {~§Xÿ_Ü`o aofm N>oXV AmhoV. Ë`m pñWVrV g_rH$aUmÀ`m OmoS>rMr CH$b A[ÛVr` 
AgVo (g_rH$aUmMr OmoS>r OwiUmar AgVo)

(ii)	 aofm g_m§Va AmhoV Ë`m pñWVrV g_rH$aUmbm CH$b ZgVo (g_rH$aUm§Mr OmoS>r  
Z OwiUmar AgVo)

(iii)	aofm EH$aofr` AmhoV Ë`m pñWVrV g_rH$aUmbm AZoH$ CH$b AgVmV (g_rH$aUm§Mr 
OmoS>r Adb§~yZ AgVo)

CXmhaU 1,2 Am{U 3 _Ü`o {_imboë`m aofr` g_rH$aUmÀ`m OmoS>rH$S>o nmR>r_mJo OmD$ Am{U 
^m¡{_VrH$[aË`m H$moUË`m àH$maÀ`m OmoS>`m AmhoV Ë`mMr Zm|X H$ê$.
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(i) x - 2y = 0  Am{U 3x + 4y - 20 = 0 (aofm N>oXVmV)

(ii) 2x + 3y − 9 = 0  Am{U  4x + 6y − 18 = 0 (aofm EH$aofr` AmhoV)

(iii) x + 2y − 4 = 0  Am{U 2x + 4y − 12 = 0 (aofm g_m§Va AmhoV)

AmVm gd© VrZ CXhaUmVrb a1
a2

, b1

b2

 Am{U c1
c2

  `m qH$_Vr {bhÿZ VwwbZm H$ê$. `Wo 

a1, b1, c1 Am{U a2, b2, c2 `m§Zm gm_mÝ` ñdê$nmV {Xbobo g_rH$aUmMo ghJwUH$ åhUVmV.3.2

VŠVm 3.1

A. 
H«$.

aofm§Mr  
OmoS>r

a1
a2

b1

b2

c1
c2

JwUmoÎma  
VwbZm

^m¡{_VrH$ 
àVr{ZYrËd

~¡OrH$ 
ñnï>rH$aU

1 x - 2y = 0

3x+4y-20=0

 1
 3 - 2 4

 0
 -20

a1

a2
 ≠ 

b1

b2

N>oXUmè`m 
aofm

EH$ CH$b  
(A[ÛVr`)

2 2x+3y-9=0

4x+6y-18=0

 2
 4

 3
 6

 -9
 -18

a1

a2
=

b1

b2
=

c1

c2

EH$aofr` 
aofm

AZ§V (AZoH)$ 
CH$b

3 x+2y-4=0

2x+4y-12=0

 1
 2

 2
 4

 -4
 -12

a1

a2
=

b1

b2

≠
c1

c2

g_m§Va 
aofm

CH$b Zmhr

darb VŠË`m_Ü`o Vwåhr {ZarjU Ho$bm Agob {H$ Oa aofm g_rH$aUmMo àVr{Z{YËd H$aV  
Agob Va  	     

		    a1x  + b1y + c1 = 0
Am{U 	 a2x  + b2y + c2 = 0

(i) N>oXUmè`m	 a1
a2

 ≠ 
b1

b2

(ii) EH$aofr`	 a1
a2

 = 
b1

b2

 = 
c1

c2

(iii) g_m§Va	 a1

a2
 = 

b1

b2

 ≠ 
c1

c2

dmñV{dH$, CbQ>r {H«$`m gwÕm H$moUË`mhr aofoÀ`m OmoS>rbm gË` Amho. Vwåhr H$mhr CXmhaUo 
KoD$Z Vo {gÕ H$ê$ eH$Vm.

AmVm AmUIr H$mhr CXmhaUo KoD$Z ñnï>rH$aU H$ê$.
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CXmhaU 1 : g_rH$aUmMr OmoS>r OwiUmar Amho H$m ho AmboImZo Vnmgm. Oa Amho Va AmboImZo 
gmoS>dm.

	 x  + 3y = 6	 (1)

	 2x  − 3y = 12	 (2)
CH$b :‹ g_rH$aU (1) Am{U (2) Mo AmboI H$mTÊ`mgmR>r Amåhr àË`oH$ g_rH$aUmÀ`m XmoZ 
qH$_Vr H$mTy> Am{U Ë`m VŠVm 3.2 _Ü`o {Xë`m AmhoV.

VŠVm 3.2

x 0 6 x 0 3

y = 6 - x
3

 2 0 y = 2x - 12
3

 -4 -2

AmboI nonada q~Xÿ A (0, 2), B (6, 0), P (0, -4), 

AmH¥$Vr 3.1

Am{U Q (3, −2)  H$mTy>Z q~Xÿ OmoS>ë`mg AB  
Am{U PQ aofm {_iVmV ho AmH¥$Vr 3.1 _Ü`o 
XmI{dbo Amho.

AB Am{U PQ `m XmoÝhr aofm§Mm B (6, 0) 
hm q~Xÿ gm_mB©H$ Amho ho {ZarjUmdê$Z {XgVo. 
åhUyZ aofm§À`m OmoS>rMr CH$b Amho x = 6 A[U 
y = 0 åhUyZ g_rH$aUmMr OmoS>r OwiUmar Amho.

CXmhaU 2 : Imbrb g_rH$aUm§À`m OmoS>rbm 
CH$b Zmhr, EH$M CH$b {H$§dm AZoH$ CH$b 
AmhoV ho AmboImZo emoYm.
        5x  - 8y + 1 = 0	                      (1)

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

CH$b : g_rH$aU (2) bm  5
 3  Zo JwUyZ, Amnë`mbm {_iob 5x-8y+1=0. na§Vy ho g_rH$aU 

(1) à_mUoM Amho.

eodQ>r g_rH$aU(1) Am{U (2) Mr aofm hr EH$g§nmVr Amho. åhUyZ g_rH$aU (1) Am{U 
(2) bm AZoH$ CH$br AmhoV. åhUyZ AmboImda H$mhr q~Xÿ KoD$Z Vwåhr {gÕ H$am.
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CXmhaU 3 : M§nmZo H$nS>çmÀ`m gobbm OmD$Z H$mhr n°ÝQ> Am{U ñH$Q>© IaoXr Ho$bo. Ooìhm {VÀ`m 
_¡{Ì{UZo {dMmabo H$s, Ë`mn¡H$s EH$ àË`oH$s {H$Vrbm IaoXr Ho$br? Voìhm {VZo CÎmao {Xbo ñH$Q>©Mr 
EHy$U g§»`m hr EHy$U IaoXr Ho$boë`m n°ÝQ>À`m g§»`oÀ`m XþßnQ>r nojm 2 Zo H$_r Amho, Am{U 
ñH$Q>©Mr EHy$U g§»`m hr EHy$U IaoXr Ho$boë`m n°ÝQ>À`m g§»`oÀ`m Mma nQ> nojm 4 Zo H$_r Amho 
M§nmZo {H$Vr ñH$Q>© Am{U n±ÝQ> IaoXr Ho$bo ho H$mT>Ê`mgmR>r {VÀ`m _¡{Ì{Ubm _XV H$am.

CH$b : n°ÝQ>Mr g§»`m x Am{U ñH$Q>©Mr g§»`m y _mZy, Z§Va g_rH$aUo Aer V`ma hmoVmV.

	 y  = 2x - 2	                             (1)

Am{U 	 y  = 4x - 4                              (2)
g_rH$aU (1) Am{U (2) Mm AmboI àË`oH$ g_rH$aUmÀ`m XmoZ {H$_Vr KoD$Z H$mTy> Ë`m 

VŠVm 3.3 _Ü`o {Xë`m AmhoV.

 VŠVm 3.3				             

AmH¥$Vr 3.2

x 2 0
y  = 2x - 2 2 -2

x 0 1
y  = 4x - 4 -4 0

q~Xÿ AmboIda KoD$Z g_rH$aUmMo 
à{V{ZYrËd H$aUmè`m aofm H$mT>ë`m ho AmH¥$Vr 
3.2 _Ü`o XmI{dbo Amho.

XmoZ aofm q~Xÿ (1,0) _Ü`o N>oXVmV åhUyZ x 
= 1, y = 0 ho aofr` g_rH$aUmÀ`m OmoS>rMr hdr Agbobr CH$b Amho. åhUyZ {VZo n±ÝQ> 1 IaoXr 
Ho$br Am{U ñH$Q>© IaoXr Ho$boM  ZmhrV.

{Xboë`m CXmhaUmVrb AQ>r bmJy nS>VmV H$m Vo nS>Vmim.

ñdmÜ`m` 3.1

1.	 Imbrb CXmhaUmVrb aofr` g_rH$aUm§À`m OmoS>tMr CH$b AmboImZo emoYm.

i)	 B`Îmm 10 À`m dJm©Vrb 10 {dÚmÏ`mªZr J{UVÀ`m àíZ_§Owfo_Ü`o ^mJ KoVbm, Oa 
_wbtMr g§»`m hr _wbm§À`m g§»`onojm 4 Zo OmñV Agob Va àíZ_§Owfo_Ü`o ^mJ KoVboë`m 
EHy$U _wbo Am{U _wbtMr g§»`m H$mT>m.
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ii)	 5 nopÝgb Am{U 7 noZ `m§Mr {_iyZ qH$_V Amho ₹ 50. Am{U 7 nopÝgb Am{U 5 noZ 
`m§Mr {_iyZ qH$_V Amho ₹ 46  Va 1 nopÝgb d 1 noZMr qH$_V H$mT>m.

2.	  a1
a2

, b1

b2

, Am{U c1
c2

  JwUmoÎmao VwbZm H$ê$>Z Imbrb aofr` g_rH$aUm§À`m OmoS>çm§À`m 
à{V{ZYrËd

	 H$aUmè`m aofm EH$m q~XÿV N>oXVmV, g_m§Va AmhoV qH$dm EH$aofr` AmhoV ho emoYm.

(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.	 a1
a2

, b1

b2

 Am{U c1
c2

 Mo JwUmoÎma VwbZm H$ê$Z Imbrb aofr` g_rH$aUmÀ`m OmoS>`m gwg§JV

	 (consistent) qH$dm Ag§JV (Inconsisent) AmhoV H$m Vo AmoiIm.
	 (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.		 Imbrb aofr` g_rH$aUm§À`m H$moUË`m OmoS>çm gwg§JV / Ag§JV AmhoV? Oa gwg§JV 
AgVrb Va Ë`m§Mr CH$b AmboImZo H$mT>m.

	 (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.	 EH$m Am`VmH¥$Vr ~mJoMr bm§~r hr {VÀ`m ê§$XrÀ`m 4 m  Zo OmñV Amho. {VMr AY©n[a{_Vr  
36 m Agob Va ~mJoMr bm§~r d é§Xr H$mT>m.

6.	 2x  + 3y - 8 = 0  ho aofr` g_rH$aU {Xbo Amho. Imbrb à_mUo AmboImMr CH$b `oÊ`mgmR>r 
XmoZ MbnXm§Mo AmUIr EH$ aofr` g_rH$aU {bhm.

	 (i) N>oXUmè`m aofm		  (ii) g_m§Va aofm		 (iii) EH$aofr` aofm.
7.	 g_rH$aU x  - y + 1 = 0 Am{U 3x  + 2y - 12 = 0 Mm AmboI H$mT>m. `m XmoZ aofm Am{U  

x - Aj aofm§Zr ~Zboë`m {ÌH$moUmÀ`m {eamoq~XÿMo gh{ZX}eH$ AmoiIm VgoM {ÌH$moUmMr 
AmH¥$Vr N>m`m§{H$V H$am.
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3.3	 aofr` g_rH$aUm§Mr OmoSr gmoS>{dÊ`mMr ~¡OrH$ nÕV :

_mJrb ^mJmV AmnU aofr` g_rH$aUm§À`m OmoS>çm AmboI nÕVrZo H$em gmoS>{dVmV  
`mMr MMm© Ho$br. Ooìhm aofr` g_rH$aUmMr CH$b hr Ë`m§Mo gh{ZX}eH$ ho nwUmªH$ ZgVrb Ogo  
( 3, 2 7), (-1.75, 3.3), (  4

 13 ,  1
 19 ) BË`mXr Va AmboI nÕV Cn`moJmMr Zmhr. AemàH$maMo 

gh{ZX}eH$ dmMVmZm MwH$m hmoÊ`mMr OmñV eŠ`Vm AgVo. CH$b H$mT>Ê`mgmR>r AmUIr doJir 
nÕV Amho H$m? AZoH$ ~¡OrH$ nÕVr AmhoV. Á`m§Mr AmnU AmVm MMm© H$aUma AmhmoV.

3.3.1 n`m©`r nÕV (Substitution Method)

	 H$mhr CXmhaUo KoD$Z Amåhr n`m©`r nÕV nmhy.

CXmhaU 4 : Imbrb g_rH$aUmMr OmoS>r n`m©`r nÕVrZo gmoS>dm.

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

CH$b :
nm`ar 1 : Amåhr EH$ g_rH$aU KoD$ Am{U EH$ MbnX EH$m ~mOwbm d BVa nXo EH$m ~mOwbm ¿`m.  
g_rH$aU (2) KoD$Z.

				    x  + 2y = 3
Am{U ho Ago {bhm	                   x  = 3 - 3y                           (3)

nm`ar 2 : g_rH$aU (1) _Ü`o x  Mr {H$_V KoD$Z Amnë`mbm {_iVo.
	 7(3 - 2y) - 15y = 2
	 21 - 14y - 15y  = 2

åhUyZ 	 -29y	 = -19

åhUyZ 	 y	 = 
19
29  

nm`ar 3 : g_rH$aU (3) _Ü`o y Mr {H$§_V KoD$Z Amnë`mbm {_iob.

	     x = 3 - 2 (19
29) = 

49
29  

	 ∴ CH$b x = 
49
29 , y = 

19
29

x = 
49
29 Am{U y = 

19
29  qH$_V KmbyZ g_rH$aU (1) Am{U (2) bmJy Amho ho Vnmgm.

n`m©`r nÕV ñnï> g_OÊ`mgmR>r Imbrb nm`è`m nhm:
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nm`ar 1 : EH$ MbnX g_Om y Mr qH$_V hr Xþgao MbnX g_Om x er H$mT>m Or Vwåhmbm  
gmoB©ñH$a Amho.

nm`ar 2 : y Mr qH$_V Xþgè`m g_rH$aUmV ¿`m Am{U EH$ MbnX g_rH$aUmV ê$nm§Va H$am åhUOo  
MbnX x gmoS>{dVm `oVo. H$mhrdoim Imbr {Xbobr CXmhaUo 9 Am{U 10 _Ü`o MbnX Zmhr Ago 
dmŠ` {_iVo. Oa ho dmŠ` ~amo~a Agob Va aofr` g_rH$aUmMr OmoS>r AZ§V CH$br AmhoV ho 
{gÕ hmoVo. Oa dmŠ` MwH$ Agob Va aofr` g_rH$aUmMr OmoS>r Z OwiUmar åhUOo {dg§JV Amho.

nm`ar 3 : nm`ar 2 _Ü`o {_imboë`m g_rH$aUmV x (qH$dm y) Mr qH$_V  Kmbm Am{U nm`ar 
(1) dmnê$Z Xþgè`m MbnXmMr qH$_V {_idm.

Q>rn : aofr` g_rH$aU gmoS>{dÊ`mgmR>r EH$m MbnXmMr qH$_V Xþgè`m MbnXmV ê$nm§Va hmoVo 
åhUyZM `m nÕVrbm n`m©`r nÕV åhUVmV.

CXmhaU 5 : ñdmÜ`m` 3.1 _Yrb CXmhaU 1 n`m©`r nÕVrZo gmoS>dm.

CH$b :	 Am\$Vm~ Am{U Ë`mMr _wbJr `m§Mo d` AZwH«$_o s Am{U t _mZy. 
			  Va aofr` g_rH$aUmMr OmoS>r Or darb KQ>Zm Xe©{dVo. 
			  s - 7 = 7 (t - 7),  åhUOo   s - 7t + 42 = 0                     (1) 
			  Am{U 	 S + 3 = 3(t + 3), åhUOo   s - 3t = 6                 (2)
			  g_rH$aU (2) dmnê$Z Amnë`mbm {_iVo.
			  s = 3t + 6
			  g_rH$aUm (1) _Ü`o s Mr qH$_V KoD$Z Amnë`mbm {_iVo.
			   (3t + 6) - 7t + 42 = 0
			   4t = 48  {_iVo  t = 12

g_rH$aU (2) _Ü`o t Mr qH$_V KoD$Z Amnë`mbm {_iVo,
	s = 3(12) + 6 = 42
åhUyZ, Am\$Vm~ Am{U Ë`mMr _wbJr `m§Mr d`o AZwH«$_o 42 Am{U 12 df©o AmhoV.
{Xboë`m CXmhaUmVrb AQ>r bmJy nS>VmV H$m Vo CÎmamZo nS>Vmim.

CXmhaU 6 : ^mJ 3.3 _Yrb CXmhaU 2 nhm. 2 noÝgrb Am{U 3 ImoS>a~a `m§Mr {H$_V ₹ 
9 Am{U 4 nopÝgb Am{U 6 ImoS>a~a `m§Mr qH$_V ₹ 18 Amho. Va 1 nopÝgb d 1 ImoS>a~aMr 
qH$_V H$mT>m.

CH$b : aofr` g_rH$aUmMr OmoS>r Aer ~ZVo.
	 2x  + 3y = 9	 (1)
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	 4x  + 6y = 18		  (2)

g_rH$aU 2x  + 3y = 9  _Ü`o Amåhr x Mr {H$_V 

		  y ñdê$nmV KoD$Z Amnë`mbm {_iVo

		  x  = 
9 - 3y

2  						        	   (3)

AmVm, g_rH$aU (2) _Ü`o x Mr qH$_V KoD$Z Amnë`mbm {_iVo.

		  x  = 4(9 - 3y)
2  + 6y	 = 18

	 åhUyZ, 	 18 - 6y + 6y	 = 18

	 åhUyZ, 	 18 = 18

y À`m qH$_VrgmR>r ho dmŠ` ~amo~a Amho. VWm{n AmnUmbm y Mr ZŠH$s qH$_V CH$b 
åhUyZ {_imbr Zmhr. Ë`m_wio Amåhmbm x Mr nU ZŠH$s qH$_V {_iV Zmhr. {Xbobr XmoÝhr 
g_rH$aUo g_mZ Agë`m_wio hr g_ñ`m CX²^dbr Amho. åhUyZ g_rH$aU (1) Am{U (2) `mZm 
AZ§V CH$br AmhoV. {ZarjU H$am H$s g_mZ CH$b Amnë`mbm AmboImZo gwÕm {_imbr Amho 
(^mJ 3.2 _Yrb AmH¥$Vr 3.3 nhm) AmnUmbm nopÝgb Am{U ImoS>a~aMr H$moUVrhr ~amo~a 
{H$§_V {_imbr Zmhr H$maU VoWo AZoH$ gm_mB©H$ CH$br {Xboë`m pñWVrV AmhoV.

CXmhaU 7 :  aoëdo ê$b EH$_oH$mZm H«$m°g hmoVrb H$m?

CH$b : aofr` g_rH$aUmMr OmoS>r V`ma hmoVo,
	 x  + 2y - 4 = 0	 (1)

	 2x  + 4y - 12 = 18	 (2)
g_rH$aU (1) dê$Z x Mr {H$_V y ñdê$nmV KoD$Z
	                          x  = 4 - 2y
AmVm g_rH$aU (2) _Ü`o x  Mr {H$§_V KoD$Z Amnë`mbm {_iVo. 
		  2(4 - 2y) + 4y - 12= 0

           	 åhUyZ			         8 - 12 = 0
          	 åhUyZ	                         - 4  = 0
		     ho {dYmZ MwH$ Amho.

åhUyZ, g_rH$aUm§Zm g_mB©H$ CH$b Zmhr åhUyZ XmoZ aoëdo ê$i EH$_oH$mZm H«$m°g hmoV 
ZmhrV.
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ñdmÜ`m` 3.2

1.	 Imbrb aofr` g_rH$aUmÀ`m OmoS>çm n`m©`r nÕVrZo gmoS>dm.

	 (i)	 x + y = 14	 (ii)	 s - t = 3

		 x - y = 4		
s
3  + 

t
2  = 6

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

(v) 2x + 3y = 0	 (vi)	
3x
2  - 

5y
2  = -2

		      3x - 8y = 0                                 
x
3  + 

y
3  = 

13
6  

2.	 2x +3y = 11 Am{U 2x - 4y = -24 gmoS>dm Am{U y =mx + 3 _Yrb m Mr {H$§_V emoYm.

3.	 Imbrb CXmhaUmVrb aofr` g_rH$aUmÀ`m OmoS>`m§Mr CH$b n`m©`r nÕVrZo gmoS>dm.

(i)	 XmoZ g§» ò_Yrb \$aH$ 26 Amho Am{U EH$ g§»`m hr Xþgè`m g§»`oÀ`m [VßnQ> Amho. 
Va Ë`m g§»`m AmoiIm.

(ii)	 XmoZ nyaH$ H$moZm_Yrb _moR>m H$moZ hm bhmZ H$moZmnojm 180 Zo _moR>m Amho. Va bhmZ 
H$moZ AmoiIm.

(iii)	EH$m {H«$Ho$Q> g§KmÀ`m à{ejH$mZo 7 ~°Q> Am{U 6 ~m°b ₹ 3800 bm {dH$V KoVë`m. Z§Va 
Ë`mZo 5 ~°Q> Am{U 3 ~m°b  ₹ 1750 bm {dH$V KoVë`m. Va àË`oH$ ~°Q>> d ~m°bMr 
qH$_V H$mT>m.

(iv)	EH$m ehamV Q>°ŠgrMo ̂ mS>o Joboë`m A§VamgmR>r R>am[dH$ ({d{eï>) Amho. 10km A§VamgmR>r 
^mS>o ₹ 105 Am{U 15 km A§VamgmR>r ^mS>o ₹ 155 Amho. Va R>am{dH$ ^mS>o d 1 km 
Mo ^mS>o {H$Vr Amho? EImÚm _mUgmbm 25 km A§Va àdmg H$aÊ`mgmR>r {H$Vr ^mS>o  
Úmdo bmJob?

(v)	 EH$m AnyUm©H$m§V A§e d N>oXm_Ü`o 2 {_i{dbo Va 
9
11  hm AnyUmªH$ {_iVmo. Oa A§e 

d N>oXm_Ü`o 3 {_i{dbo Va 5
6  hm AnyUm©H$ {_iVmo. Va Vmo AnyUmªH$ AmoiIm.

(vi)	nmM dfm©Z§Va OoH$m°~Mo d` Ë`m§À`m _wbmÀ`m d`mÀ`m 3 nQ> hmoB©b. nmM dfm©nydu 
OoH$m°~Mo d` Ë`m§À`m _wbmÀ`m d`mÀ`m 7 nQ> hmoVo. Va Ë`m§Mr AmOMr d`o H$m` 
AgVrb?
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3.3.2 bmon nÕV ({ZagZ nÕV) (Elimination Method)
AmVm EH$ MbnX H$mTy>Z Q>mH$Uo hr nÕV nmhy. n`m©`r nÕVrnojm hr nÕV OmñV gmoB©Mr 

Amho. hr nÕV H$er H$m`© H$aVo Vo nmhy.

CXmhaU 8 : XmoZ ì`ŠVr§À`m CËnÞmMo JwUmoÎma 9:7 Amho Am{U IM© H$aÊ`mMo JwUmoÎma 4:3 Amho. 
Oa Vo _{hÝ`mbm ₹ 2000 R>odV AgVrb Va àË`oH$mMo EH$m _{hÝ`mMo CËnÞ {H$Vr?

CH$b : XmoZ ì`ŠVr§Mo CËnÞ AZwH«$_o ₹ 9x d ₹ 7x Am{U IM© ₹ 4y d ₹ 3y _mZy.
	 {Xboë`m pñWVrZwgma g_rH$aU V`ma hmoVo.

	      9x  - 4y = 2000	 (1)

	 Am{U 7x  - 3y = 2000		 (2)

nm`ar 1 : g_rH$aU (1) bm 3 Zo Am{U g_rH$aU (2) bm 4 Zo JwUyZ Ë`m_wio y - Mm ghJwUH$ 
g_mZ hmoVmo Amnë`mbm g_rH$aU {_iVo-

	 27x - 12y = 6000		  (3)

	 28x - 12y = 8000		  (4)

nm`ar 2 : g_rH$aU (4) _YyZ g_rH$aU (3) dOm Ho$ë`mg y bmon hmoVo H$maU y Mo ghJwUH$ 
g_mZ hmoVmV åhUyZ Amnë`mbm {_iVo.

	 (28x - 27x) - (12y + 12y) = 8000 - 6000
åhUyZ,                        x = 2000

nm`ar 3 : g_rH$aU (1) _Ü`o x Mr qH$_V KoD$Z, Amnë`mbm {_iVo -

	 9 (2000) - 4y = 2000
åhUyZ,             y = 4000

åhUyZ, g_rH$aUmMr CH$b x = 2000, y = 4000 Amho. åhUyZ XmoZ ì`ŠVr§Mo EH$m 
_m{hÝ`mMo CËnÞ AZwH«$_o ` 18000 Am{U `14,000 Amho.

nS>Vmim : 18000 : 140000 = 9 : 7 

VgoM IM© H$aÊ`mMo JwUmoÎma = 18000 - 2000 : 14000 - 2000
                        = 16000 : 12000 = 4 : 3

Qr>n :

1.	 darb CXmhaU gmoS>{dÊ`mgmR>r dmnaboë`m nÕVrbm bmon nÕV åhUVmV. H$maU Amåhr 
àW_ EH$ MbnX bmon Ho$bo. Ë`m_wio EH$ MbnX aofr` g_rH$aU {_imbo. CXmhaUmV, 
AmnU y bmon Ho$bo. Amåhr x bmon Ho$bo Var MmbVo. Agm à`ËZ Vwåhr H$am.
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2.	 Vwåhr n`m©`r nÕV qH$dm AmboI nÕV gwÕm ho CXmhaU gmoS>m{dÊ`mgmR>r dmnê$ eH$Vm. 
H$moUVr nÕV Vwåhm§bm `mo½` dmQ>Vo Vo nhm d à`ËZ H$am.

AmVm AmnU bmon nÕVrÀ`m nm`è`m nmhy : 

nm`ar 1 : àW_ XmoÝhr g_rH$aUm§Zm ̀ mo½` Aem eyÝ`oÎma g§»`oZo JwUë`mg EH$ MbnXmMm ghJwUH$ 
(x qH$dm y) g_mZ hmoVmo.

nm`ar 2 : Z§Va EH$m g_rH$aUmVyZ Xþgao g_rH$aU ~oarO qH$dm ~Om~mH$s H$am Ë`m_wio EH$ 
MbnX bmon hmoVo. Oa Vwåhmbm EH$ MbnX g_rH$aU {_imbo Va {Vgè`m nm`arH$S>o Mbm.

Oa nm`ar 2 _Ü`o Amåhmbm {dYmZ Iao {_imbo Va Ë`m_Ü`o MbnX ZgVo Voìhm _wi  
g_rH$aUm Mr Oa nm`ar 2 _Ü`o, Amåhm§bm MwH$ {dYmZ {_imbo Va Ë`m_Ü`o MbnXo ZgVo Va 
_wi g_rH$aUmÀ`m OmoS>rbm AZ§V AZoH$ CH$br AgVmV. 

Oa nm`ar 2 _Ü`o Amåhmbm MwH$ {dYmZ {_imbo,  Ë`m_Ü`o MbnX ZgVo Va _wi  
g_rH$aUmÀ`m OmoS>rbm CH$b ZgVo åhUyZ Vr g_rH$aUo Ag§JV AmhoV.

nm`ar 3 : EH$ MbnX g_rH$aU (x qH$dm y) gmoS>dm åhUOo Ë`m§Mr qH$_V {_iVo. 

nm`ar 4 :x ({H$§dm y) Mr qH$_V _wi g_rH$aUmV KoD$Z Xþgè`m MbnXm§Mr  qH$_V {_iVo.

AmVm ho g_OwZ KoÊ`mgmR>r H$mhr CXmhaUo AmnU gmoS>dy.

CXmhaU 9 : bmon nÕV dmnê$Z Imbrb aofr` g_rH$aUm§À`m OmoS>rÀ`m eŠ` VodT>çm qH$_Vr H$mT>m.
	 2x  + 3y = 8	 (1)
	 4x  + 6y = 7 		  (2)

CH$b : 
nm`ar 1 : g_rH$aU (1) bm 2 Zo Am{U g_rH$aU (2) bm 1 Zo JwUbo AgVm x Mo ghJwUH$ 
g_mZ hmoVrb Ë`m_wio Amnë`mbm g_rH$aU Ago {_iVo
	 4x  + 6y = 16	 (3)
	 4x  + 6y = 7 		  (4)

nm`ar 2 : g_rH$aU (3) _YyZ g_rH$aU (4) dOm H$am.
	            (4x - 4x) + (6y - 6y) = 16 - 7
	 åhUyZ  0 = 9  ho {dYmZ MwH$ Amho.

åhUyZ g_rH$aUmÀ`m OmoS>rbm EH$ hr CH$b Zmhr.

CXmhaU 10 : EH$m XmoZ A§H$s g§»`oVrb ñWmZ_yë`m§Mr ~oarO Am{U Ë`m g§»`oÀ`m A§H$m§Mr  
AXbm-~Xb H$ê$Z  ñWmZ_ybm§Mr ~oarO 66 Amho. Oa XmoZ A§H$m_Ü`o 2 Mm \$aH$ Agob Va Vr  
g§»`m AmoiIm?

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



XmoZ MbnXm§À`m aofr` g_rH$aUm§Mr OmoS>r 37

CH$b : g_Om n{hë`m g§» òVrb XeH$ A§H$ x Am{U gwQ>o A§H$ y _mZy. åhUyZ n{hbr g§»`m 
10x + y Aer {bhÿ eH$Vmo. {dñVmarV ñdê$nmV (CXmhaU 56=10(5) + 6)

Ooìhm A§H$ CbQ> H$aVmo Voìhm x hm gwQ>o Am{U y hm XeH$ A§H$ ~ZVmo. hr g§»`m {dñVmarV 
ñdê$nmV Amho 10y + x  (CXmhaU Oo 56 CbQ Ho$ë`mZo Amnë`mbm {_iVo  65 = 10(6) + 5)

{Xboë`m AQ>rZwgma
	 (10x + y) + (10y + x) = 66

	 11 (x + y) = 66
	 x + y = 6	 (1)

Amnë`mbm Ë`m_Yrb \$aH$ 2 {Xbobm Amho åhUyZ 
		  x - y = 2	 (2)
	 {H$dm	 y - x = 2	 (3)

Oa x - y = 2 Va bmon nÕVrZo g_rH$aU (1) d g_rH$aU (2) gmoS>{dë`mg Amnë`mbm {_iVmV

x = 4  Am{U y = 2

`m {H«$`oV Amnë`mbm g§»`m {_iVo 42

Oa y-x  = 2 Va bmon nÕVrZo g_r (1) d  g_rH$aU (3) gmoS>{dë`mg Amnë`mbm {_iVmV  

x  = 2 Am{U y  = 4 `m {H«$`oV Amnë`mbm g§»`m {_iVo 24 

42 Am{U 24 `m Ë`m XmoZ g§»`m Amho.

nS>Vmim : `oWo 42 + 24 = 66 Am{U 4 - 2 = 2

ñdmÜ`m` 3.3

1.	 Imbrb aofr` g_rH$aUm§À`m OmoS>çm n`m©`r nÕV Am{U bmon nÕV dmnê$Z gmoS>dm.
(i)	 x  + y = 5         Am{U   2x - 3y = 4	
(ii)	 3x  + 4y = 10   Am{U  2x - 2y = 2
(iii)	3x  - 5y - 4 = 0  Am{U 9x = 2y + 7

(iv)	
x
2   + 

2y
3  = -1     Am{U x  - 

y
3  = 3

2.	 Imbrb CXmhaUmVrb aofr` g_rH$aUm§À`m OmoS>`m§Mr CH$b (g_rH$aU ApñVËdmV Agob 
	 Va) bmon nÕVrZo H$mT>m:

(i)	 Oa Amåhr A§em_Ü`o 1 {_i{dbm Am{U N>oXm_YyZ 1 dOm Ho$bm Va AnyUmªH$ 1 ~ZVmo. 
Oa Amåhr N>oXm_Ü`o 1 {_i{dbm Va Vmo 1

2  ~ZVmo. Va Vmo AnyUmªH$ H$moUVm?
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(ii)	 5 dfm©nydu Zwar hr gmoZwÀ`m d`mÀ`m VrZ nQ>rZo _moR>r hmoVr. 10 dfmZ§Va Zwar hr 
gmoZwÀ`m d`mÀ`m XþßnQ> _moR>r Agob Va AmVm Zwar Am{U gmoZyMo d` H$m` Agob? 

(iii)	XmoZ A§H$s g§»`oÀ`m A§H$mMr ~oarO 9 Amho. VgoM ̀ m g§»`oMr 9 nQ> ̀ m g§»`oÀ`m A§H$mMr 
AXbm ~Xb H$ê$Z `oUmè`m g§»`oÀ`m XþnQ>r BVH$s Amho Va Vr g§»`m H$mT>m.

(iv)	_rZm ~°Ho$V `  2000 H$mT>Ê`mg Jobr. {VZo H°${e`abm gm§{JVbo H$s$ `  50 Am{U ` 
100 À`mM ZmoQ>m Úm. _rZmbm EHy$U 25 ZmoQ>m {_imë`m. Va {Vbm ` 50 d ` 100 À`m 
àË`oH$s {H$Vr ZmoQ>m {_imë`m ?

(v)	 EH$m à{gÕ bm`~«arMr \$s n{hë`m VrZ {Xdgmbm pñWa (R>am{dH$) a¸$_ Am{U 
nwT>rb àË`oH$ {Xdgmbm Á`mXm a¸$_  Amho. garVmZo 7 {XdgmgmR>r ` 27 ^abo, 
Ë`mMdoir gwemZo 5 {XdgmgmR>r `  21 ^abo. Va pñWa a¸$_ d EH$m {XdgmMr Á`mXm 
a¸$_ H$mT>m.

3.4  gmam§e (Summary) :

1.	 XmoZ MbnXm§Mr aofr` g_rH$aUo Aer gmoS>{dbr OmVmV -
	 i)	 AmboI nÕV	 ii)	 ~¡OrH$ nÕV

2.	 AmboI nÕV : XmoZ MbnXm§À`m aofr` g_rH$aUm§À`m OmoS>çm§Mm AmboI hm XmoZ aofm 
Xe©{dVmo-
i)	 EH$m {~§Xÿ_Ü`o aofm N>oXV AgVrb Va Vmo q~Xÿ A{ÛVr` CH$b Xe©{dVmo `m pñWVrV  

g_rH$aUm§Mr OmoS>r gwg§JV AgVo.
ii)	 Oa aofm EH$aofr` AgVrb Va VoWo AZ§V AZoH$ CH$br AgVmV. aofodarb àË`oH$ q~Xÿ 

hr CH$b AgVo. `m pñWVrV g_rH$aUm§Mr OmoS>r gwg§JV AgVo.
iii)	Oa aofm g_m§Va AgVrb Va g_rH$aUmÀ`m OmoS>çm§Zm CH$b ZgVo. `m pñWVrV²  

g_rH$aUmMr OmoS>r Ag§JV AgVo.

3.	 ~¡OrH$ nÕV : `m nÕVrV aofr` g_rH$aUm§Mr CH$b H$mT>Ê`mgmR>r Imbrb nÕVrMr  
MMm© Ho$br.

	 i) 	 n`m©`r nÕV	 ii) bmon nÕV
	

4.	 Oa aofr` g_rH$aU a1x + b1y + c1 = 0  Am{U a2x + b2y + c2 = 0  {Xbobo Agob Va 
Imbrb pñWVr `oVmV -

	 (i)	 a1
a2

 ≠ 
b1

b2

 `m pñWVrV g_rH$aUm§Mr OmoS>r gwg§JV AgVo 
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	 (ii)	 a1
a2

 = 
b1

b2
 ≠ 

c1
c2

  `m pñWVrV aofr` g_rH$aUm§Mr OmoS>r Ag§JV AgVo.

	 (iii)	a1
a2

 = 
b1

b2
 = 

c1
c2

  `m pñWVrV aofr` g_rH$aUm§Mr OmoS>r Xþgè`mda Adb§~yZ Am{U 

		  gwg§JV AgVo.

5.	 Aem AZoH$ pñWVr AgVmV H$s J{UVr ñdê$nmV XmoZ g_rH$aUo AgVmV nU Vr aofr` 
ZgVmV. na§Vw Ë`m§Zm Xþê$ñV H$ê$Z Ë`m§Mo aofr` g_rH$aUmV ê$nm§Va H$aVm `oVo.

***
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4.1 n[aM`:

àH$aU 9 _Ü`o Vwåhr doJdoJù`m àH$maÀ`m ~hþnXr§{df`r {eH$bm AmhmV. ax2+bx+c=0, a≠0 
`m ñdê$nmV AgUmar Ë`mn¡H$s EH$ ~hwnXr Amho. Ooìhm§ AmnU hr ~hwnXr eyÝ`mer g_mZ H$aVmo-
Voìhm AmnUmg dJ© g_raH$U {_iVo. Amnë`m {ZË` OrdZmV gwÜXm dJ© g_rH$aUm§Mo {dñV¥V Ago 
Cn`moJ AmhoV.

CXmhaUmW© , g_Om EH$m Y_m©Xm` {dídñVmZo 300 m2 

AmH¥$Vr 4.1

xjoÌ\$imÀ`m O{_Zrda EH$ àmW©Zm g^mJ¥h ~m§YÊ`mMm 
{ZYm©a Ho$bobm Amho. Ë`mMr b>m§~r Ë`mÀ`m ê§XrÀ`m 
XþßnQ>rnojm 1m A{YH$ Amho. Va g^mJ¥hmMr, bm§~r d 
é§Xr {H$Vr Agob ?

	 g^mJ¥hmMr ê§$Xr x m. _mZy

	 Va Ë`mMr bm§~r (2x+1) m. hmoB©b.

	 Ë`mMo joÌ\$i = x (2x+1) m2

	 x (2x+1) = 300   (joÌ\$i {Xboboo)

	 hr _m{hVr AmH¥$Vr 4.1 _Ü`o Xe©{dbr Amho.
        	 ∴2x2+x = 300

	 2x2+x - 300 = 0  ho dJ© g_rH$aU AgyZ g^mJ¥hmMr é§Xr `m g_rH$aUmMr nyV©Vm H$aVo.

AZoH$ bmoH$m§Mm Agm g_O Amho H$s ~°~rbmoZr`ÝgZr gd©àW_ dJ©g_rH$aUo gmoS>{dbr, 
CXm. YZ ~oaOodê$Z d YZ JwUmH$mamdê$Z x XmoZ YZ g§»`m H$em H$mT>VmV ho Ë`m§Zm _mhrV 

dJ©g_rH$aUo
QUADRATIC  EQUATIONS 4
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hmoVo Am{U hm àíZ x2+px+q = 0 `m ñdê$nm§Vrb dJ©g_rH$aU gmooS>>{dÊ`mer g_mZ hmoVm. J«rH$ 

J{UVk `wpŠbS> `mZo ^m¡{_VrH$ Ñï>rH$moZmMm {dH$mg H$ê$Z b§m~r emoYyZ H$mT>br ho Xþgao H$m§hr 

ZgyyZ dJ© g_rH$aUo gmoS>{dÊ`mMr CH$b Amho. gm_mÝ` ñdê$nmVrb dJ© g_rH$aUo gmoS>{dÊ`mMo 

lo` Zoh_r àmMrZ J{UV Vk ~«åhJwá (B.g. 598-665) Am{U lrYamMm`© (B.g.1025) `m§Zm 

OmVo. ~«åhJwáZo ax2+bx = c À`m ñdê$nmVrb dJ©g{_H$aUo gmoS>{dÊ`mMoo Z¸$r gwÌ {Xbo. AmVm ho 

dJ©gwÌ åhUyZ AmoiIbo OmVo. Aa~ J{UV Vk Ab-»dm[aÂ_r (gw_mao B.g.800) `m§Zr gwÕm 

dJ© g_rH$aUm§Mm doJdoJù`m àH$mamZo Aä`mg Ho$b>m hmoVm. A~«mh_ ~ma {hæ`mhm-Zmgr `m§Zr 

B.g 1145 _Ü`o `wamonmV àH$m{eV Ho$boë`m Ë`m§À`m {b>~a Eå~mS>m}a_ (Liberembardorum) `m 

nwñVH$mV doJdoJù`m dJ© g_rH$aUm§À`m g§nyU© CH$br {Xboë`m AmhoV.

`m àH$aUm§V Vwåhr dJ©g_rH$aUo, Ë`m§Mr ~rOo H$mT>Ê`mÀ`m {d{dY nÜXVr Am{U X¡Z§{XZ 

OrdZmV dJ©g_rH$aUm§Mm Cn`moJ `m§Mm Aä`mg H$aUma AmhmV.

4.2 dJ© g_rH$aUo (Quadratic Equations)

x ho MbnX AgUmao ax2 + bx + c = 0 ̀ m ñdê$nmVrb dJ©g_rH$aU Amho, ̀ oWo a,b dm c ̀ m dmñVd 

g§»`m AgyZ a ≠ 0. CXm 2x2 + x - 300 = 0 ho dJ© g_rH$aU Amho Ë`mMà_mUo 2x2 + 3x + 1 = 0, 4x 

+ 3x2 + 2 = 0 Am{U 1 - x2 + 300 = 0  hr gwÕm dJ©g_rH$aUo AmhoV. VWmnr P(x) = 0 À`m ñdê$nmVrb 

H$moUVohr g_rH$aU OoWo P(x) hr 2 KmVm§H$mMr ~hÿnXr Amho Ë`mbm dJ©g_rH$aU åhUVmV. na§Vw 

P(x) Mr KQ>H$nXo Ë`m§À`m KmVm§H$mÀ`m CVaË`m H«$_mV _m§S>br Va AmnUm§g dJ©g_rH$aUmMm à_m{UV  

Z_wZm {_iVmo.

ax2 + bx + c = 0, a ≠ 0 `mbm dJ©g_rH$aUmMm à_m{UV (Standard) Z_wZm åhUVmV.

Amnë`mb>m J{UVmVrb AZoH$ joÌmV dJ©g_rH$aUo CnbãY hmoVmV.

H$m§hr CXmhaUm§Mm AmnU {dMma H$ê.

CXmhaU 1: Imbrb KQ>Zm J{UVm_Ü`o _m§S>m.

(i)	 Om°Z Am{U Ord§Vm `m XmoKmH$S>o {_iyZ 45 JmoQ>`m AmhoV. XmoKm§À`mhr àË`oH$s 5 JmoQ>çm 

ha{dVmV. AmVm Ë`m§À`mOdi AgUmè`m JmoQ>`m§À`m g§»`m§Mm JwUmH$ma 124 Amho Va 

Ë`m§À`mOdi gwadmVrbm {H$Vr {H$Vr JmoQ>çm hmoË`m  Vo Amåhmbm emoYmdo bmJob ?
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(ii)	EH$m J¥hCÚmoJm_Ü`o-EH$m {Xdgmbm H$m§hr g§»`o§Mr IoiUr ~Z{dVmV. àË`oH$ IoiÊ`m§Mm 
CËnmXZIM© (` _Ü`o) 55 _YyZ Xa {Xder V`ma hmoUmè`m IoiÊ`m§Mr g§»`m dOm 
Ho$ë`mg {_iVmo. EH$m R>am{dH$ {Xder EHy$U CËnmXZ IM© ` 750 Pmbm, Va Ë`m 
{Xder V`ma Pmboë`m IoiÊ`m§Mr g§»`m H$mT>md`mMr Amho.

CH$b (1)	 g_Om Om°ZH$S>o x JmoQ>çm AmhoV Ago _mZy 

		  Va Ord§VrH$S>o AgUmè`m JmoQ>çm§Mr g§»`m 45 - x (H$m ?)

		  5 JmoQ>çm hadë`mZ§Va Om°ZH$S>o am{hboë`m JmoQ>`m = x - 5

5 JmoQ>çm hadë`mZ§Va Ord§VrH$S>o am{hboë`m JmoQ>çm = 45 - x - 5 = 40 - x

åhUyZ, Ë`m§Mm JwUmH$ma = (x - 5) (40 - x)

		              = 40x - x2 - 200 + 5x

 		              = -x2  + 45x - 200

		               -x2  + 45x - 200 = 124(JwUmH$ma = 124)

		               -x2  + 45x - 200 - 124 = 0

		               -x2  + 45x - 324 = 0

		               +x2  - 45x + 324 = 0

åhUyZ XmoKmH$S>o AgUmè`m JmoQ>çm åhUOo, x2 - 45x + 324 = 0. `m dJ© g_rH$aUmMr gË`Vm {gÕ 
H$aVmV. hr J{UVmVrb _m§S>Ur Amho.

(ii) EH$m {Xdgmbm CËnm{XV hmoUmar IoiUr x _mZy

∴ Ë`m {XdgmMm EH$m IoiÊ`mMm CËnmXZ IM© (`) = 55-x 

∴ Ë`m {XdgmMm EHy$U CËnmXZ IM© = x(55-x)

∴                 x(55-x) = 750

		             55x-x2=750

		            -x2+55x-750=0

		            x2-55x+750=0

	 `mdê$Z EH$m {Xdgmbm CËnmXrV IoiÊ`m§Mr g§»`m dJ©g_rH$aU x2 - 55x + 750 = 0. `m  
g_rH$aUmMr gË`Vm nyU© H$aVo.
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hrM J{UVmVrb _m§S>Ur Amho.

CXmhaU 2 : Imbrb g_rH$aUo dJ©g_rH$aUo AmhoV H$m Vo Vnmgm

	 (i) (x - 2)2 + 1 = 2x-3		 (ii) x (x + 1) + 8 = (x + 2) (x - 2)

	 (iii) x (x + 3) =  x2 + 1		  (iv) (x + 2)3 = x3 - 4

CH$i :

(i)	 S>mdr ~mOy (LHS) = (x - 2)2 + 1 = x2 - 4x + 4 + 1 = x2 - 4x + 5

	 åhUyZ (x - 2)2 + 1 = 2x - 3 Imbrbà_mUo {b{hë`mg
	 x 2- 4x + 5 = 2x - 3

	 åhUOo, x 2- 6x + 8 = 0

	 ho ax 2- bx + c = 0 `m à_m{UV Z_wÝ`mV Amho

	 ∴ {Xbobo g_rH$aU ho dJ©g_rH$aU Amho.

(ii)	 x (x + 1) + 8 = x2 + x + 8 Am{U (x + 2) (x - 2) = x2 - 4

	 åhUyZ x2 + x + 8 = x2 - 4

	 åhUOo x + 12 = 0

	 ho g_rH$aU ax2 + bx + c = 0 `m ñdê$nmV (à_m{UV Z_wÝ`mV) Zmhr åhUyZ {Xbobo  
g_rH$aU dJ©g_rH$aU Zmhr

(iii)	 `oWo S>mdr ~mOy LHS = x (2x + 3) + 2x2 + 3x

	 Va                                 x (2x + 3) = x2 + 1

	                                         2x2 + 3x = x2 + 1 ho Ago {b{hbo OmVo.

	 åhUyZ                            x2 + 3x - 1 = 0

	 ho g_rH$aU ax2+bx+c = 0 `m à_m{UV Z_wÝ`mV Amho

	 åhUyZ {Xbobo g_rH$aU dJ©g_rH$aU Amho

(iv)	 `oWo S>mdr ~mOy (LHS) = (x + 2)3 = x3 + 6x2 + 12x + 8

	  åhUyZ (x + 2)3 = x3 - 4 Ago {b{hbo OmVo

	 x3 + 6x2 + 12x + 8 = x3 - 4
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	 6x2 + 12x + 12 = 0 qH$dm x2  + 2x + 2 = 0

	 ho ax2 + bx + c = 0 `m ñdê$nmV Amho

	 åhUyZ {Xbobo g_rH$aU dJ©g_rH$aU Amho

Q>rn : H$miOrnwd©H$ nhm CXm (ii) _Ü`o {Xbobo g_rH$aU dJ©g_rH$aU Amho Ago dmQ>Vo na§Vy Vo 
dJ©g_rH$aU Zmhr.

CXm (iv) _Ü`o {Xbobo g_rH$aU KZ g_rH$aU (3 KmVm§H$mMo g_rH$aU) Amho Ago dmQ>Vo, 
na§Vw Ë`mMo ê$nm§Va dJ©g_rH$aÊmmV hmoVo. `oWo AmnUmg {XgyZ `oVo H$s, {Xboë`m g_rH$aUm§Zm 
gaiê$n {Xë`mZ§VaM Vo dJ©g_rH$aU Amho qH$dm Zmhr ho R>admdo.

ñdmÜ`m` 4.1

1. Imbrb g_rH$aUo dJ©g_rH$aUo AmhoV H$m Vo Vnmgm.

	 (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. Imbrb CXmhaUo dJ©g_rH$aUmÀ`m ê$nmV _m§S>m.

(i)	 EH$m Am`VmH¥$Vr O{_ZrMo joÌ\$i> 528 m2 Amho Ë`mMr bm§~r ê§$XrÀ`m  
XþßnQ>rnojm 1m Zo A{YH$ Amho Va Am`VmH¥$Vr O{_ZrMr bm§~r d ê§$Xr AmnUmg 
H$mT>md`mMr Amho.

(ii)	 XmoZ H«$_dma YZ g§»`m§Mm JwUmH$ma 306 Amho. Va Ë`m g§»`m emoYm

(iii)	 amohZÀ`m AmB©Mo d` gÜ`m Ë`mÀ`m d`mnojm 26 dfm©Zr OmñV Amho 3 dfm©Z§Va 
Ë`m§À`m d`m§Mm JwUmH$ma 360 hmoB©b. Va amohZMo AmOMo d` AmnUm§g emoYmdo 
bmJob.

(iv)	 EH$ AmJJmS>r 480 {H$._r. A§Va EH$ g_mZ doJmZo OmVo Oa AmJJmS>rMm doJ 8 
{H$._r/Vmg Zo H$_r Ho$ë`mg VoM A§Va OmÊ`mgmR>r 3 Vmg OmXm doi bmJVmo 
AmnUm§g JmS>rMm doJ H$mT>Ê`mMr JaO Amho.
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4.3 	 Ad`d nÜXVrZo dJ©g_rH$aUm§Mr CH$b
	 (Solution of a Quadratic Equation by Factorisation)

2x 2- 3x+1 = 0 `m dJ©g_rH$aUmMm {dMma H$ê$. Oa AmnU g_rH$aUmÀ`m S>mì`m ~mOyg 
(LHS) x  MbnXmÀ`m {R>>H$mUr 1 KoVë`mg (2x12) - (3x1) + 1 = 0 = COdr ~mOy (RHS) {_iVo. 
Amåhr åhUy eH$Vmo H$s 1 ho 2x 2- 3x+1 = 0 `m  g_rH$aUmMo ~rO (root) Amho. 1 ho 2x 2- 3x+1 
dJ© ~hÿnXrMo eyÝ`‹ Amho.

gm_mÝ`nUo α `m dmñVd g§»`obm dJ©g_rH$aUmMo ~rO åhUVmV. Oa aα 2- bα+c = 0 Va 
α `m dmñVd g§»`obm dJ©g_rH$aU ax 2- bx+c = 0 a ≠ 0 `mMo ~rO (root) Ago åhUVmV. Amåhr 
Agohr åhUy eH$Vmo H$s§, x = α hr dJ©g_rH$aUmMr CH$b Amho qH$dm α dJ© g_rH$aUmMr 
gË`Vm H$aVmo 

bjmV ¿`m : dJ© ~hþnXrMr eyÝ`o Am{U ax 2+ bx+c `m dJ©~hþnXrMr eyÝ`o Am{U  
ax 2+bx+c = 0 `m dJ©g_rH$aUmMr ~rOo g_mZ AgVmV.

Vw_À`m bjmV Ambo Agob H$s àH$aU 9 _Ü`o, dJ© ~hÿnXrZm XmoZ eyÝ`o AgVmV Ë`mà_mUoM  
dJ©g_rH$aUm§Mr gwÕm XmoZ ~rOo AgVmV.

dJ© ~hþnXrMo Ad`d Ë`m§À`m _Yë`m nXmMr \$moS> H$ê$Z H$mT>Uo ho Amåhr B`Îmm 9 dr _Ü`o 
{eH$bobmo Amho. `m kmZmMm Cn`moJ H$ê$Z Amåhr dJ©g_rH$aUmMr ~rOo H$mTy> eH$Vmo.

CXmhaU 3 :	 2x2 -5x+3 = 0 `m dJ©g_rH$aUmMr ~rOo Ad`d nÕVrZo H$mT>m.

CH$i : àW_ _Ybo nX -5x  Mr -2x -3x Aer \$moS> H$am.
	 Va 2x2 -5x+3 = 2x2 -2x-3x + 3 = 2x(x-1) -3(x-1) = (2x-3) (x-1)
	 AmVm, 2x2 -5x+3 = 0 ho (2x-3) (x-1) = 0 Ago {bhÿ eH$Vmoo
	 2x2 -5x+3 = 0 `mgmR>rÀ`m x À`m qH$_Vr `m (2x-3) (x-1) = 0 er g_mZ AmhoV.
	 åhUyZ, 2x-3= 0 qH$dm x-1 = 0 

	 AmVm 2x-3= 0 åhUOoM x= 3
2  XoVo Am{U x-1= 0 åhUOoM x=1.

	  x = 32  A{U x=1 ̀ m g_rH$aUmÀ`m CH$b AmhoV. Xþgè`m eãXmV 1 Am{U 3
2  hr 2x2 -5x+3 =0 ̀ m  

dJ©g_rH$aUmMr ~rOo AmhoV.

	 hr ~rOo {Xboë`m g_rH$aUmMr ~rOo AmhoV `mMm nS>Vmim nhm.
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bjmV ¿`m : 2x2  - 5x + 3 = 0 `m dJ©g_rH$aUmMr ~rOo AmnU 2x2 - 5x + 3 `m amerMo XmoZ 
Ad`d H$mT>>yZ Am{U Ë`m àË`oH$ Ad`dmMr ~amo~ar eyÝ`m§er Ho$br.

CXmhaU 4 : 6x2  - x - 2 = 0 `m dJ© g_rH$aUmMr ~rOo Ad`d nÜXVrZo H$mT>m.

CH$b : 6x2  - x - 2 = 6x2  + 3x - 4x - 2

	               = 3x (2x + 1) - 2 (2x + 1)

 	               = (3x - 2) (2x + 1)

        6x2  - x - 2 = 0 ‹`m dJ©g_rH$aUmMr ~rOo åhUOo x À`m {H$_§Vr  hom`.

    Oem (3x - 2) (2x + 1) = 0

    ∴    3x - 2 = 0 qH$dm 2x + 1 = 0

åhUOo,             2
3

x =  qH$dm x= 
1
2

-

åhUyZ  6x2 -x-2 = 0 `m dJ©g_rH$aUmMr ~rOo 2
3
 Am{U 

1
2

-  hr AmhoV.

CXmhaU 5 : 
23 2 6 2 0x x- + =  `m dJ©g_rH$aUmMr ~rOo H$mT>m

CH$b : 23 2 6 2x x- +  = 23 6 6 2x x x- - +  

	                     3 ( 3 2) 2( 3 2)

( 3 2) ( 3 2)

x x x

x x

= - - -

= - -

	 g_rH$aUmMr ~rOo åhUOo x À`m {H§$_Vr hom`
                         ( 3 2) ( 3 2)x x= - - = 0

	                       3 2 0

2
3

x

x

∴ - =

∴ =

Va hr ~rOo gmaIrM AmhoV H$maU XmoÝhr Ad`d gmaIoM ( 3 2x - ) AmhoV åhUyZ àË òH$ nwÝhm

Amboë`m Ad`dmgmR>r ( 3 2x - ) EH$ `mà_mUo ~rOm§Mr XmoZXm nwZamd¥Îmr hmoVo.

∴ 23 2 6 2x x- +  = 0 `m dJ©g_rH$aUmMr ~rOo g_mZ 
2
3 , 

2
3 Aer AmhoV.
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CXmhaU 6 : {d^mJ 4.1 _Yrb MM}Vrb àmW©Zm g^mJ¥hmMr _mno H$mT>m

CH$b: 10.1 _Ü`o g^mJ¥hmMr ê§$Xr x m Amho Va x ho dJ©g_rH$aU 2x2 + x - 300 = 0 `mMr 
gË`Vm {gÜX H$aUo. Ad`d nÜXVrMm Adb§~ Ho$ë`mg AmnU g_rH$aU Imbrbà_mUo _m§Sy> eH$Vmo.

                     2x2 - 24x + 25x - 300 = 0

                     2x (x - 12) + 25 (x - 12) = 0

åhUOo             (2x + 25) (x - 12) = 0

åhUyZ {Xboë`m g_rH$aUmMr ~rOo x = 12 qH$dm x = -12.5 Aer AmhoV na§Vy x hr g_mJ¥hmMr 
ê§$Xr Amho Vr F$U Agy eH$V Zmhr

åhUyZ g^mJ¥hmMr ê§$Xr 12 m Amho

Am{U Ë`mMr bm§~r =  2x + 1 = 2 × 12 + 1 = 25 m.

ñdmÜ`m` 4.2

1.	 Imbrb dJ©g_rH$aUm§Mr ~rOo Ad`d nÜXVrZo H$mT>m

	 (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.	 CXmhaU 1 _Ü`o {Xbobr Jm{UVo gmoS>dm,

3.	 XmoZ g§»`m§Mr ~oarO 27 Am{U Ë`m§Mm JwUmH$ma 182 Amho, Va Ë`m YZ g§»`m emoYm.

4.	 XmoZ H«$_dma g§»`m§À`m dJmªMr ~oarO 365 Amho, Va Ë`m g§»`m emoYm.

5.	 EH$m H$mQ>H$moZ {ÌH$moUmMr b§~C§Mr Ë`mÀ`m nm`mÀ`m bm§~rnojm 7 g|._r.Zo H$_r Amho, 
Oa H$UmªMr ~mOy 13 g|._r Agë`mg H$mQ>H$moZ {ÌH$moUmÀ`m BVa XmoZ ~mOy H$mT>m.

6.	 EH$m J¥hCÚmoJ H$maImÝ`mV XaamoO H$mhr H§$w^mar dñVw ~Z{dVmV. EH$ {Xdg Ago 
AmT>iyZ Ambo H$s àË`oH$ dñVwMm CËnmXZ IM© (` _Ü`o) hm Ë`m {Xder CËnm{XV 
dñVwÀ`m XþßnQ>rnojm 3 Zo A{YH$ Amho Oa Ë`m {XderMm EHy$U CËnmXZ IM© ` 90 Agob 
Va V`ma hmoUmè`m dñVw§Mr g§»`m d àË`oH$ dñVwMr {H$§_V H$mT>m.
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~rOm§Mo ñdê$n :

`m AJmoXa ax2 - bx + c = 0 `m dJ©g_rH$aUmMr ~rOo nm{hbr AmhoV Vr Imbr {Xë`mà_mUo.
2 4x b b ac= - ± -

Oa b2 - 4ac > 0 AmnUm§g XmoZ ñdV§Ì ~rOo {_iVmV.

                                                
2 4

2 2
b b ac
a

- -
+  Am{U 

2 4
2 2

b b ac
a a

- -
-

Oa                                                b2 - 4ac = 0, Va 0
2

bx
a

-
= ±

                                                
2

bx
a

-
=  qH$dm 

2
bx
a

= -

åhUyZ ax2 - bx + c = 0 `m g_rH$aUmMr XmoÝhr ~rOo 2
b
a

- AmhoV.

åhUyZ AmnU Ago åhUy eH$Vmo H$s, ax2 - bx +c = 0 `m g_rH$aUmMr `m ~m~VrV XmoZ g_mZ 
~rOo AmhoV

Oa b2 - 4ac Va g_rH$aUmMr XmoZ ~rOo ñnï> AgyZ dmñVd AgVmV

Oa b2 - 4ac < 0 Va `oW XmoZ dmñVd g§»`m ZmhrV Á`mMo b2 - 4ac g_rH$aUmMr ~rOo dmñVd 
ZmhrV

ax2 - bx + c = 0 `mÀ`m ~rOm§Mo ñdê$n b2 - 4ac À`m amerÀ`m {H§$_VrZo emoYVm `oVo åhUyZ b2 

- 4ac bm dJ© g_rH$aUmMo {ddoMH$ (discriminant) åhUVmV.

	 1) Oa b2 - 4ac > 0 g_rH$aUmMr ~rOo ñnï> d dmñVd AmhoV.

	 2) Oa b2 - 4ac = 0 g_rH$aUmMr XmoZ dmñVd d g_mZ ~rOo AmhoV.

	 3) Oa b2 - 4ac < 0 g_rH$aUmMr ~rOo dmñVd ZmhrV (g§H$sU© Amho)

H$mhr CXmhaUo nmhÿ§

CXmhaU 7 : 2x2 - 4x + 3 = 0 `m dJ©g_rH$aUmMo {ddoMH$ emoYm Am{U ~rOm§Mo ñdê$n gm§Jm.

CH$b : {Xbobo g_rH$aU ax2 - bx + c = 0 `m ñdê$nmV AgyZ a = 2, b = -4 Am{U c = 3

	 ∴ {ddoMH$ b2 - 4ac = (- 4)2 - (4 × 2 × 3)

			         = 16 - 24 = - 8 < 0

∴ {Xboë`m g_rH$aUm§Mr ~rOo dmñVd ZmhrV.
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CXmhaU 8 : 13 m ì`mgmÀ`m dV©wimH¥$Vr ~mJoV EH$ Im§~ EH$m

AmH¥$Vr 4.2

 
H$S>oda Aem arVrZo C^m Ho$bm Amho H$s ì`mgmÀ`m XmoÝhr ~mOyg 
AgUmè`m \$mQ>H$m nmgyZ Ë`mMo A§Vam_Ü`o 7 m Mm \$aH$ Amho. Ago 
eŠ` Amho H$m ? Agë`mg XmoÝhr \$mQ>H$mnmgyZ {H$Vr A§Vamda Im§~ 
C^m Ho$bm Amho?

CH$b : àW_ AmH¥$Vr 4.2 à_mUo AmH¥$Vr H$mTy> g_Om P hm 
Im§~mMm EH$ q~Xÿ Amho. Im§~mMo B \$mQ>H$mnmgyZ A§Va BP = x 
_mZy P q~Xÿ nmgyZ Xþgè`m \$mQ>H$mMo A§Va AP _mZy. AmVm XmoÝhr 
\$mQ>H$mnmgyZ Im§~m§À`m A§Vam_Yrb \$aH$ = AP - BP qH$dm (B P- AP) = 7 m 

∴	 AP = (x + 7) m

AmVm AB=13 _r ABì`mg Amho (H$m ?)

	               ∠APB = 900 (H$m ?)

∴	      AP2 + PB2 = AB2 (nm`Ï`mJmoag VËd)

   	        (x + 7)2 + x2 = 132

	  x2 + 14x + 49 + x2 - 169

	  2x2 + 14x - 120 = 0
åhUyZ x A§Va g_rH$aU x2 + 7x - 60 = 0 Mr gË`Vm XoVo {ddoMH$mMm {dMma H$ê§$.
	 b2 - 4ac = 72 - 4 × 1 × (-60) = 289 > 0
{Xboë`m g_rH$aUmMr XmoZ dmñVd ~rOo {_iVmV d Ë`m_wio ~mJoÀ`m {g_oda Im§~ C^m H$aVm 
`oVmo.

	 x2  + 7x - 60 = 0 dJ© g_rH$aUm gmoS>dyZ dJ© gyÌmZo

	 7 289 7 17
2 2

x - ± - ±
= =

∴	 x = 5 qH$dm -12

	 x ho Im§~ Am{U \$mQ>H$ B _Yrb A§Va Amho Vo YZ Agbo nmhrOo.

åhUyZ x = - 12 ho gmoSy>Z XoÊ`m§V `oVo ∴ x = 15

`mdê$Z Im§~ B \$mQ>H$mnmgyZ 5 m A§Vamda Am{U A \$mQ>H$mnmgyZ 12 m A§Vamda C^m Amho.
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CXmhaU 9 : 3x2-2x + 
1
3  = 0 `m dJ©g_rH$aUmMo {ddoMH$ emoYm Am{U Ë`m g_rH$aUmÀ`m 

~rOm§Mo ñdê$n Oa Vo dmñVd AgVrb Va emoYm.

CH$b : `oWo a = 3, b = - 2, Am{U c = 
1
3

åhUyZ {ddoMH$ b2 - 4ac = (-2)2 - 4 × 3 × 
1
3

		              = 4 - 4 = 0

åhUyZ {Xboë`m dJ© g_rH$aUmMr XmoÝhr ~rOo g_mZ d dmñVd AmhoV.

~rOo 2
b
a

-

, 2
b
a

-
 AmhoV

åhUOo 2
6

, 2
6

 åhUOo 1
3

, 1
3

ñdmÜ`m` 4.3

1.	 Imbr {Xboë`m dJ© g_rH$aUm§À`m ~rOm§Mo ñdê$n AmoiIm Oa ~rOo dmñVd AgVrb Va 
qH$_V H$mT>m.

	 (i) 2x2-3x +5=0		  (ii) 3x2-4 3 x+4=0

	 (iii) 2x2+6x +3=0   

2.	 Imbrb dJ© g_rH$aUmMr ~rOo g_mZ AmhoV, Va K Mr qH$_V H$mT>m.
	 (i) 2x2-Kx +3=0		  (ii) Kx (x-2) +6=0

3.	 EH$m Am§ã`mÀ`m d¥jdmQ>rH$m`r bm§~r {Væ`m ê§$XrÀ`m XþßnQ> AgyZ joÌ\$i 800 m2 
Agbo Va Vr Amè`bmH¥$Vr d¥jdmarH$m V`ma H$aZo eŠ` Amho H$m? Agob Va b§m~r d 
ê§$Xr H$mT>m.

4.	 Imbrb n[apñWVr eŠ` Amho? Oa Agob Va Ë`m§Mr AmOMr d`o H$mT>m. XmoZ {_Ìm§À`m 
d`m§Mr ~oarO 20 df©o Amho. 4 dfm©nydu Ë`m§À`m d`mMm JwUmH$ma 48 df} Amho.

5.	 80 m n[a{_Vr Am{U 400 m2 joÌ\$i AgUmao Am`VmH¥$Vr ~mJ V`ma H$aUo eŠ` 
Amho H$m`? Oa Agob Va Ë`mMr ê§$Xr Am{U bm§~r H$mT>m.
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4.5 gmam§e (Summary)

`m àH$aUm§V Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

1.	 x MbnX AgUmao dJ©g_rH$aUmMo gm_mÝ` ñdê$n ax2 + bx + c = 0 Oo`o a, b d c dmñVd 
g§»`m AmhoV Am{U a ≠ 0.

2.	 dmñVd g§»`m K ho dJ©g_rH$aU ax2 + bx + c = 0 Mo ~rO Amho. Oa ak2 + bk + c = 
0. ax2 + bx + c `m ~hþnXrMr eyÝ`o d dJ©g_rH$aU ax2 + bx + c = 0 Mr ~rOo g_mZ 
AgVmV.

3.	 Oa AmnU ax2+bx+c, a ≠ 0 Mo XmoZ aofr` Ad`dmV ê$nm§Va Ho$bo Va dJ©g_rH$aUm§Mr 
~rOo Ë`mÀ`m Ad`dm§Mr ~amo~ar ewÝ`m§er H$ê$Z {_iVmV.

4.	 dJ© gyÌ : dJ©g_rH$aU ax2 + bx + c = 0 Mr ~rOo 
2 4

2
b b acx

a
- ± -

=  `m gwÌmZo 
H$mT>Vm `oVmV b2 - 4ac > 0 `m AQ>rda.

5.	 ax2 + bx + c = 0 `m dJ©g_rH$aUmMr ~rOo 

	 1. XmoZ ñnï> Am{U dmñVd AgVmV Oa b2 - 4ac > 0

	 2. XmoZ g_mZ ~rOo AgVmV Oa b2 - 4ac = 0 Am{U

	 3. dmñVd g§»`m ZgVmV Oa b2 - 4ac < 0

dmMH$mgmR>r Q>rn

boIr àíZm§À`m ~m~VrV CH$b_Ü`o Ambobr qH$_V nS>Vmim H$aÊ`mgmR>r {Xboë`m AQ>rZwgma V`ma 
Pmboë`m _yi g_rH$aUm§V Kmbmdr. (CXm. 11,13,19 hr àH$aU 3 Am{U CXm 10, 11, 12 hr 
àH$aU 10 _Yrb)

* * *
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5.1 n[aM` :

{ZgJm©V AmnUmg Ago {XgyZ `oVo H$s, AZoH$ Jmoï>r {d{eï> nÕVr_Ü`o AgVmV.  
CXm: gw`©\w$bmÀ`m nmH$ù`m, _Y_mem§À`m nmoù`mVrb {N>Ðo, _Š`mÀ`m H$UgmVrb XmUo, AZZgmMo 
Jmob H$mn B.

AmVm Amåhr OrdZmV AmT>iUmè`m H$mhr Z_wÝ`m {df`r nmhy. Aer H$mhr CXmhaUo AmhoV,

i)	 arZmZo ZmoH$argmR>r AO© Ho$bm d Ë`mV {VMr {ZdS> Pmbr. {Vbm _{hZm ̀ 8000 nJmamda 
ZmoH$ar XoÊ`mV Ambr d dm{f©H$ ` 500 nJma dmT> XoÊ`mMo R>abo. {VMm nJma (` _Ü`o) 
n{hë`m, Xþgè`m, {Vgè`m dfu AZwH«$_o 8000, 8500, 9000.....

ii)	 EH$m {eS>rÀ`m AmS>ì`m nm`è`m§À`m Xm§S>`m§Vrb bm§~r H«$_mZo 

AmH¥$Vr 5.1

 
2 cm. Zo ImbyZ dan`ªV H$_r H$_r hmoV OmVo (AmH¥$Vr 
1.1). VimVrb Xm§S>m 45 cm. bm§~rMm Amho. AZwH«$_o 
n{hbm, Xþgam, {Vgam .... AmR>dm Ago VimnmgyZ dan`ªV 
Imbrb bm§~rMo Xm§S>o AmhoV,

	 45, 43, 41, 39, 37, 35, 33, 31

iii)	EH$m ~MV `moOZo_Ü`o a¸$_ àË`oH$ VrZ dfm©Zr 
5
4  nQ> 

hmoVo. Oa ` 8000 Jw§V{dbo Va àË`oH$ 3, 6, 9, Am{U 
12 dfm©Zr  n¡go XoÊ`mÀ`m doiog a¸$_ (` _Ü`o) AZwH«$_o 
Imbrb à_mUo hmooB©b.

	 10000, 12500, 15625, 19531.25

A§H$J{UVr H«$_
ARITHMETIC  PROGRESSIONS 5
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iv)	 {Xboë`m Mm¡agmVrb EH$H$ Mm¡agm§Mr g§»`m Ë`m§À`m ~mOw§Mr _mnZo AZwH«$_o 1,2,3... 
EH$H$ Agë`mg (AmH¥$Vr. 1.2)  12, 22, 32, ...

AmH¥$Vr 5.2

v)	 e{H$bm Amnë`m _wbrÀ`m n¡emÀ`m noQ>rV Vr _wbJr EH$ dfm©Mr AgVmZm ` 100 KmbVo 
Am{U Vr nwT>o àË`oH$ dfu ` 50 Zr dmT>>dyZ n¡go KmbVo. noQ>r _Yrb àË`oH$ dfu O_m 
Ho$bobr a¸$_ {VÀ`m n{hë`m, Xþgè`m, {Vgè`m d Mm¡Ï`m dmT>{Xder AZwH«$_o Aer hmoB©b. 

	 100, 150, 200, 250 ......

vi)	 gem§Mr EH$ OmoS>r n{hë`m _{hÝ`mV \$ma bhmZ AgyZ Vr Xwgar OmoS>r V`ma H$aV Zmhr. 
Xþgè`m Am{U nwT>rb àË`oH$ _{hÝ`mbm Vr Z{dZ OmoS>r V`ma H$aVo. Z{dZ àË`oH$ OmoS>r 
gwÕm Ë`m§À`m Xþgè`m _{hÝ`mbm ZdrZ OmoS>r V`ma H$aVmV (AmH¥$Vr. 5.3). ggo _aV 
ZmhrV Ago _mZë`mg gí`m§À`m OmoS>çm gwê$dmVrnmgyZ n{hë`m, Xþgè`m, {Vgè`m ..... 
ghmì`m _{hÝ`mbm AZwH«$_o 1, 1, 2, 3 , 5, 8 AmhoV.

AmH¥$Vr 5.3
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darb CXmhaUm_Ü`o Amåhr H$mhr Z_wZo nm{hbo. Amåhmbm Ago {XgyZ Ambo H$s nwT>Mo nX ho 
_mJrb nXm_Ü`o EH$ g_mZ g§»`m {_idyZ `oVo qH$dm EH$m g_mZ g§»`oZo JwUyZ `oVo.

`m àH$aUmV AmnU EH$m Z_wÝ`m{df`r Á`m _Ü`o nwT>Mo nX ho Ë`mÀ`m _mJrb g§»`oV g_mZ 
g§»`m {_i{dë`mZo `oVo VgoM Ë`mMo n do nX d n nXm§Mr ~oarO H$er H$mT>Vm `oVo Vo nmhÿ Am{U 
`mMm dmna X¡Z§{XZ OrdZm§Vrb àý gmoS>{dÊ`mgmR>r H$ê$Z KoD$.

5.2 A§H$J{UVr H«$_ (Arithmetic Progressions)

Imbrb CXmJaUm§Mm {dMma H$é
(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, ......

CXmhaUmVrb àË`oH$ g§»`obm nX (term) åhUVmV.

darb CXmhaUmVrb {Xboë`m nXm§À`m nwT>Mo nX {bhÿ eH$mb H$m? Vgo Agë`mg Vwåhr H$go 
{bhmb? H$Xm{MV {Xbobm Z_wZm nmhÿZ qH$dm [d{eîQ> {Z`_ Adb§~yZ. {ZarjU H$ê$ Am{U  
{Z`_ {bhÿ.
	 CXm (i) 	 _Ü`o àË`oH$ nX Ë`mÀ`m _mJrb nXmnojm 1 Zo _moR>o Amho.
	 CXm (ii) 	_Ü`o àË`oH$ nX Ë`mÀ`m _mJrb nXmnojm 30 Zo H$_r Amho.
	 CXm (iii) _Ü`o àË`oH$ nX _mJrb nXmnojm 1Zo _moR>o Amho.
	 CXm (iv) _Ü`o àË`oH$ nX g_mZ 3 Amho. åhUOoM àË`oH$ nXm_Ü`o 0 {_idyZ qH$dm 

dOm H$ê$Z {_i{dbo Amho. 
	 CXm (v) 	_Ü`o àË`oH$ nX _mJrb nXmnojm 0.5 Zo bhmZ Amho..

darb CXmhaUmdê$Z nwT>rb g§»`m Ë`mÀ`m _mJrb g§» òV EH$ g_mZ g§»`m {_i{dë`mZo òVo.

H«$_mVrb H«$_dma nXo g_mZ (gma»`mM) g§»`oZo EH Va H$_r qH$dm dmT>V AgVrb Va 
Ë`mbm A§H$J{UVr H«$_ (AP) åhUVmV.

A§H$J{UVr H«$_ hm Agm H«$_ Amho H$s Á`m_Ü`o àË`oH$ nwT>rb nX ho _mJrb nXm_Ü`o 
(n{hbo nX gmoSy>Z) R>am{dH$ g§»`m {_i{dë`mZo {_iVmo.

AP H«$_mVrb R>am{dH$ g§»`obm gm_mÝ` \$aH$ Ago åhUVmV Am{U Vmo d Zo Xe©{dVmV. \$aH$ 
YZ, F$U qH$dm 0 Agy eH$Vmo ho Ü`mZmV R>odm.
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g_Om AP Mo n{hbo nX a1 Xþgao nX a2, ..................n do nX an Aer Xe©dy, Am{U gm_mÝ` 
\$aH$ d Agob Va a1, a2, a3 ......  an Agm A§H$J{UVr H«$_ V`ma hmoVmo.

`oWo a2 - a1 = a3 - a2 = .................. = an - an-1 = d

A§H$J{UVr H«$_mMr OmXmMr H$mhr CXmhaUo

a)	 EH$m emio_Ü`o gH$miÀ`m X¡Z§{XZ n[anmR>_Ü`o am§JoV C^o AgUmè`m {dÚmÏ`mªÀ`m C§Mr  
(cm _Ü`o) 147, 148, 149 ....... 157 Aem AmhoV.

b)	 EH$m ehamMo OmZodmar _{hÝ`mVrb EH$m AmR>dS>çmMo {H$_mZ Vmn_mZ (goëgrAg _Ü`o) 
MT>Ë`m H«$_mV _m§S>bo Amho,

	 -3.1, -3.0, -2.9, -2.8, -2.7, -2.6, -2.5.

c)	 EHy$U `1000 H$Om©Mr 5% a¸$_ ^aë`mZ§VaMr {e„H$ a¸$_ (` _Ü`o) àË`oH$  
_{hÝ`mMr 950, 900, 850, 800, .......... 50 Amho.

d)	 n{hbr Vo ~mamdr n`ªVÀ`m àË`oH$ dJm©Vrb àW_ ̀ oUmè`m {dÚmÏ`m©bm {Xbobr amoI a¸$_ 
(` _Ü`o)200, 250, 300, 350, ........... 750 Amho.

e)	 àË`oH$ _{hÝ`mbm `50 `mà_mUo 10 _{hÝ`mV R>odbobr EHy$U ~MV {e„H$ 50, 100, 
150, 200, 250, 300, 350, 400, 450, 500 hmoVo.

`mdê$Z Amåhmbm Ago {XgyZ `oVo H$s¨, A§H$J{UVr H«$_mMo ‘a’ ho n{hbo nX d ‘d’ hm gm_mÝ` 
\$aH$ Agob Va a, a + d, a + 2d, a + 3d, ............. hm A§H$J{UVr H«$_ Xe©{dVmo. `mbm 
A§H$J{UVr H«$_mMm gm_mÝ` Z_wZm åhUVmV.

bjmV ¿`m H$s CXm: (a) Vo (e) _Yrb CXmhaUmÜ`o   nXm§Mr g§»`m _`m©XrV Amho. AP  _Yrb nXm§Mr   
g§»`m _moOVm `oV Agob Va Ë`mbm _`m©XrV A§H$J{UVr H«$_ (Finite A.P.) Ago åhUVmV. 
CXm: (i) Vo (v) _Yrb CXmhaUm_Ü`o  nXm§Mr g§»`m _`m©XrV Zmhr. AP _Yrb nXm§Mr g§»`m 
_moOVm `oV Zgob Va Ë`mbm A_`m©XrV A§H$J{UVr H«$_ (Infinite A.P.) Ago åhUVmV. 
_`m©XrV AP bm eodQ>Mo nX AgVo. A_`m©XrV AP bm eodQ>Mo nX ZgVo. AmVm AP g_OÊ`mgmR>r 
H$_rV H$_r H$moUË`m _m{hVrMr JaO Amho? \$ŠV n{hbo nX _mhrV AgUo? qH$dm \$ŠV gm_mÝ` 
\$aH$ _mhrV AgUo? Vwåhmbm Ago {XgyZ `oB©b H$s, n{hbo nX ‘a’ A{U gm_mÝ` \$aH$ ‘d’ _mhrV 
AgUo JaOoMo Amho.

CXmhaUmW© : Oa n{hbo nX a=6 Am{U gm_mÝ` \$aH$ d = 3 Agob Va, AP 6, 9, 12, 
15 ... Amho.
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Oa a=6  d  d=-3 AgVmZm AP Agm AgVmo,
6, 3, 0, -3 ...........

Ë`mMà_mUo,

a = -7, d =-2 AgVmZm, -7, -9, -11, -13, ...... hm AP Amho.

a =1.0, d = 0.1 AgVmZm, 1.0, 1.1, 1.2, 1.3, ........ hm AP Amho.

a = 0, d = 1 1
2
  AgVmZm, 0, 1 1

2
, 3, 4 1

2
, 6, ........ hm AP Amho.

a = 2, d = 0 AgVmZm, 2, 2, 2, 2, ........ hm AP Amho.

åhUyZ AmnUmg Oa a Am{U d _mhrV Pmë`mg AP {b[hVm `oVmo. Xþgè`m ~mOyZo {dMma 
H$aVm Oa AmnUm§g g§»`m§Mr `mXr {Xbr Va Vmo AP Amho ho gm§Jy eH$mb H$m? VgoM a d d À`m 
qH$_Vr H$mT>y eH$mb H$m? ‘a’ ho n{hbo nX {b{hVm `oVo. Amåhbm _mhrV Amho H$s AP Mo nwT>rb 
nX _mJrb nXm_Ü`o d {_idyZ {_i{dVm `oVo. åhUyZ d Mr qH$_V nwT>rb nXmVyZ _mJrb nX 
dOm H$ê$Z {_idVm `oVo. åhUOo EH$m AP _Ü`o ho gd© {R>H$mUr gmaIoM AgVo.

CXmhaUmW©: g§»`mÀ`m 6, 9, 12, 15, ....... `m `mXrgmR>r

		  a2 - a1 = 9 - 6 = 3
		  a3 - a2 = 12 -9 = 3
		  a4 - a3 = 15 - 12 = 3

`oWo àË`oH$ ~m~VrV gbJ XmoZ nXm_Yrb \$aH$ 3 Amho. åhUyZ {Xbobr `mXr AP AgyZ 
Ë`mMo n{hbo nX a = 6 Am{U gm_mÝ` \$aH$ d = 3.

				    6, 3, 0, -3, ............. `m `mXrgmR>r

				    a2 - a1 =  3 - 6 = -3
				    a3 - a2 = 0 - 3 = -3
				    a4 - a3 = -3 -0 = -3

Ë`mMà_mUo hm gwÕm AP Amho Á`mMo n{hbo nX 6 Am{U gm_mÝ` \$aH$ -3 Amho.

gm_mÝ`nUo a1, a2, a3 ......... an `m AP gmR>r,

d = ak+1 - ak

OoWo ak+1  Am{U ak hr (k+1) do nX Am{U k do nX Amho.
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{Xboë`m AP _Yrb d {_i{dÊ`mgmR>r AmnUmg    àË`oH$doir a2-a1, a3-a2, a4-a3 .... ho emoYUo  
JaOoMo Zmhr. `mn¡H$s H$moUVohr EH$ emoYm.

1, 1, 2, 3, 5, .......... hr `mXr nhm.

`m `mXrH$S>o nmhÿZ AmnUm§g Ago gm§JVm `oB©b H$s, H«$_mJV XmoZ nXm_Yrb \$aH$ gmaImM 
Zmhr. åhUyZ {Xbobr `mXr AP  Zmhr.

bjmV ¿`m 6, 3, 0, -3, ..... `m AP Mm d emoYÊ`mgmR>r AmnU 3 _YyZ 6 dOm Ho$bo 
Amho Am{U 6 _YyZ 3 dOm Ho$bo Zmhr. åhUyZ Amåhr (K+1) do _YyZ K do ho nX dOm Ho$bo 
nm{hOo Oar (K+1) do nX bhmZ Agbo Var.

CXmhaU 1 : 3
2
, 1
2
, - 1

2
, - 3

2
  ........ `m AP gmR>r n{hbo nX a Am{U gm_mÝ` \$aH$ d 

{bhm.

CH$b : `oWo a = 3
2
, d = 1

2
 - 3

2
 = -1

 AmnU d H$mT>Ê`mgmR>r XmoZ H«$_mJV nXmVrb \$aH$ bjmV ¿`m.

CXmhaU 2 : Imbrb n¡H$s H$moUË`m g§»`m§Mr `mXr AP ~ZVo ? Oa AP ~ZV Agob Va {VMr 
nwT>rb XmoZ nXo {bhm.

	(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 .....

CH$b :	 (i)	 a2-a1 = 10 - 4 = 6

		  a3-a2 = 16 - 10 = 6
		  a4-a3 = 22 -16 = 6 

ak+1 - ak  ho àË`oH$ doir g_mZ Amho. åhUyZ {Xbobr `mXr AP Amho d gm_mÝ` \$aH$  
d = 6 Amho. nwT>rb XmoZ nXo : 22 + 6 = 28 A[U 28 + 6 = 34

		  (ii)	 a2-a1	= -1 - 1 = -2

			    a3-a2	= -3 - (-1) = -3 + 1 = -2

			    a4-a3	= -5 - (-3) = -5 + 3 = -2
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ak+1 - ak  àË`oH$ doir g_mZ Amho åhUyZ {Xbobr `mXr d = -2 `m gm_mÝ` \$aH$mZo 
AP Amho. nwT>rb XmoZ nXo -5 + (-2) = -7 Am{U -7 + (-2) = -9

		  (iii) a2-a1 = 2 - (-2) = 2 + 2 = 4

			   a3-a2	   = - 2 - 2 = -4

			   ∴ a2-a1 ≠  a3-a2  åhUyZ {Xbobr `mXr AP Zmhr.

		  (iv) a2-a1 = 1 - 1 = 0

			   a3-a2	  = 1 - 1 = 0

			   a4-a3	  = 2 - 1 = 1

		  `oWo a2-a1 = a3-a2 ≠ a4-a3

			   åhUyZ {Xbobr `mXr AP Zmhr.

ñdmÜ`m` 5.1 

1. Imbrb H$moUË`m pñWVrV g§»`m§Mr `mXr AP ~ZVo H$m?

(i)	 EH$m Q>°ŠgrMo ̂ mS>o àË`oH$ {H$._r. bm Ooìhm n{hë`m {H$._r.bm ̀ 15 d nwT>rb àË`oH$ 
{H$._r. bm `8 Zo dmT>Vo. 

(ii)	 {gbtS>a_Ü`o AgUmar hdm Ooìhm dmVmH$f©H$ n§nmZo 1
4
 am{hbobr hdm H$mT>br 

AgVm.

(iii)	EH$ {d{ha ImoXÊ`mMr n{hë`m _rQ>abm _Owar `150 Am{U nwT>rb àË`oH$ _rQ>abm 
`50 Zo dmT>Vo. Va àË`oH$ _rQ>aMr {d{ha ImoXÊ`mMr _Oyar.

(iv)	ImË`m_Ü`o `10,000 R>od R>odbo AgyZ nwT>rb àË`oH$ dfu 8% XamZo MH«$dmT>ì`mOmZo 
ImË`m_Ü`o àË`oH$ dfu O_m hmoUmar a¸$_.

2.	 n{hbo nX a Am{U gm_mÝ` \$aH$ d {Xbm AgVm AP Mr n{hbr Mma nXo {bhm

	 (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.	 Imbrb AP _Yrb n{hbo nX d gm_mÝ` \$aH$ {bhm.

	 (i) 3, 1, -1, -3.....		  (ii) -5, -1, 3, 7, .........

	 (iii) 1/3, 5/3, 9/3, 13/3 ....		 (iv) 0.6, 1.7, 2.8, 3.9 .........
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4.	 Imbrb n¡H$s H$moUVo H«$_ AP AmhoV ? Oa AP AgVrb Va gm_mÝ` \$aH$  d H$mT>m Am{U 
nwT>rb 4 nXo {bhm.

	 (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 .........

(xv) 12, 52, 72, 73 .........

5.3 A§H$J{UVr H«$_m Mo (AP Mo) n do nX.

5.1 _Ü`o {Xboë`m CXmhaUmMm nwÝhm EH$Xm {dMma H$am. arZmZo ZmoH$argmR>r AO© Ho$bm 
d Ë`mV {VMr {ZdS> Pmbr. {Vbm _{hZm `8000 nJmamda ZmoH$ar XoÊ`m§V Ambr d dm{f©H$ 
nJmadmT> ` 500 XoÊ`mMo R>abo. Va {VMm nmMì`m dfu _{hZm nJma {H$Vr? 

arZmMm Xþgè`m dfuMm _{hZm nJma = `8000 + `500 = `8500 `mM à_mUo AmnU àË`oH$ 
3 è`m, 4 Ï`m d 5 ì`m dfuMm _{hZm nJma H$mTy> eH$Vmo.

åhUyZ 3 è`m dfuMm nJma 	 = ` (8500 + 500)
	 = ` (8000 + 500 + 500)
	 = ` (8000 + 2 � 500)
	 = ` (8000 + (3 -1) � 500) (3 è`m dfm©gmR>r)
	 = ` 9000

4  Ï`m dfuMm nJma 	 = ` (9000 + 500)
	 = ` (8000 + 500 + 500 + 500)
	 = ` (8000 + 3 � 500)
	 = ` (8000 + (4-1) � 500)  4 Ï`m dfm©gmR>r
	 = ` 9500

5 ì`m dfuMm nJma 	 = ` (9500 + 500)
	 = ` (8000 + 500 + 500 + 500 + 500)
	 = ` (8000 + 4 � 500)
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	 = ` (8000 + (5-1) � 500)  5 ì`m df©gmR>r

	 = ` 10000

{ZarjUmdê$Z Amåhmg g§»`mMr `mXr {_iVo, 

	 8000, 8500, 9000, 9500, 10000

`m g§»`m AP _Ü`o AmhoV. (H$m ?)

darb Z_wÝ`mdê$Z Vwåhr VrMm 6 ì`m dfuMm, 15 ì`m dfuMm nJma H$mTy> eH$mb H$m? 
Am{U Vr ZmoH$arV Amho Ago g_OyZ VrMm 25 ì`m dfuMm _{hZm nJma {H$Vr? àË`oH$ dfu ` 
500 _mJrb dfuÀ`m nJmamV {_idyZ Ë`mMo CÎma XoVm `oVo. hr à{H«$`m g§{jßVê$nmV H$ê$ eH$mb 
H$m? H$go Vo nmhÿ.

15 ì`m dfuMm nJma 	= Mm¡Xmì`m dfuMm nJma + ` 500

	 = ` 8000 +
 
500 + 500 + ....... + 500

         13 doim 
+ ` 500

	 = ` [8000 + 14 � 500]

	 = ` [8000 + (15-1) � 500] = ` 15000

åhUOo n{hbm nJma + (15-1) � dmfuH$ nJmadmT>.

`mM nÕVrZo VrMm 25 ì`m dfuMm _{hZm nJma

	 = [8000 + (25-1) � 500] = ` 20000

		   = n{hbm nJma + (25-1) �  dm{f©H$ nJma dmT>

`m CXmhaUm dê$Z 15 do nX d 25 do nX H$go {bhmdo `mMr H$ënZm {_iVo. Am{U  
gm_mÝ`nUo AP Mo n do nX g_Om a1, a2, a3 ............ hr AP Amho Á`mMo n{hbo nX a1 ho 
Amho d gm_mÝ` \$aH$ d Amho.

Voìhm Xþgao nX a2 = a + d   = a + (2-1) d

{Vgao nX a3 = a2 + d   = a + d + d = a + 2d = a + (3-1) d

Mm¡Wo nX a4 = a3 + d   = (a + 2d) + d = a + 3d = a + (4-1) d
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darb Z_wZm nmhÿZ AmnU n do nX an = a + (n - 1)d  gm§Jy eH$Vmo. åhUyZ AP Mo n 
do nX Á`mMo n{hbo nX a Am{U gm_mÝ` \$aH$ d Amho.

an = a + (n - 1)d.

an  bm AP Mo gm_mÝ` nX åhUVmV. Oa AP _Ü`o m nXo AgVrb Va am ho eodQ>Mo nX 
AgyZ Vo H$m§hr doim l Zo Xe©{dVmV. H$mhr CXmhaUm§Mm {dMma H$ê$.

CXmhaU 3 : 2, 7, 12, ...... `m AP Mo 10 do nX H$mT>m.

CH$b : `oWo a = 2, d = 7 - 2 = 5 Am{U n = 10   gyMZm: a10	 = a +9d
an = a + (n - 1)d 							       = 2 + 9 × 5 
= 2 + (10 - 1) 5 = 2 + 9 × 5 = 2 + 45 = 47			   = 2  + 45

{Xboë`m AP Mo 10 do nX 47 Amho.					     = 47

CXmhaU 4 : 21, 18, 15, .......... `m AP Mo {H$Vdo nX -81 Amho? Ë`m_Ü`o 0 ho gwÕm nX 
Amho H$m? CÎma gH$maU Úm.

CH$b : `oWo a = 21, d = 18 - 21 = -3  Am{U an = 81 AmnUm§g n Mr qH$_V H$mT>d`mMr 
Amho.
	 an = a + (n - 1)d
	 -81 = 21 + (n - 1) (-3)
	 -81 = 24 - 3n 

		  -105 = -3n

åhUyZ {Xboë`m AP Mo - 81 ho nX 35 do Amho.

nwT>o AmnUm§g _m{hVr nm{hOo H$s Oa H$moUVo nX n ho an = 0 Amho.

Oa Vgo n Agob, Va 
21 + (n - 1) (-3) = 0
3(n - 1) = 21			   

n = 24/3			 
n = 8						              

AmR>do nX 0 Amho.				 

CXmhaU 5 : EH$m AP Mo 3 ao nX 5 d 7 do nX 9 Agob Va AP {bhm.
CH$b : a3  = a + (3 - 1)d = a + 2 = 5 ....... (1)

Am{U a7  = a + (7 - 1)d = a + 6d = 9 ....... (2)
aofr` g_rH$aU (1) d (2) gmoS>dyZ

qH$dm (-3) (n - 1) = -21
	 n - 1 = 217

                 3
        n = 7+1

        n = 8
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         a = 3, d = 1

...    BpÀN>V AP 3, 4, 5, 6, 7 ............ Amho.

CXmhaU 6 : 5, 11, 17, 23, ..... `m `mXr_Ü`o 301 ho nX Amho H$m?

CH$b : a2 - a1 = 11 - 5 = 6, a3 - a2 = 17 - 11 = 6, a4 - a3 = 23 - 17 = 6. 
K=1, 2, 3, B. gmR>r aK+1-aK  Mr qH$_V gmaIrM AgVo. {Xbobr g§»`m§Mr `mXr AP Amho.

AmVm a=5 Am{U d=5

g_Om 301 EH$ nX Amho, AP  Mo n do nX _mZy

AmnUmg _mhrV Amho.	 an = a + (n - 1)d

				    301 = 5 + (n - 1) � 6
				    301 = 6n - 1

				    n = 302
6

 = 151
3

na§Vw n Zoh_r YZ g§»`m AgVo (H$m?) åhUyZ 301 hr {Xboë`m g§»`m§À`m `mXrV Zmhr.

CXmhaU 7 : 3 Zo ^mJ OmUmè`m XmoZ A§H$s g§»`m {H$Vr AmhoV?

CH$b : 3 Zo ^mJ OmUmè`m XmoZ A§H$s g§»`m§Mr `mXr Imbrb à_mUo Amho.

12, 15, 18, ......, 99

hm AP Amho. `oWo a = 12, d = 3, an = 99

				    an= a + (n - 1)d
				    99= 12 + (n - 1) � 3

				    n - 1 = 87
3

 = 29

				    n = 29 + 1 = 30

 3 Zo ^mJ OmUmè`m 2 A§H$s g§»`m 30 AmhoV.

CXmhaU 8 : 10, 7, 4 ........., -62. `m AP À`m eodQ>À`m nXmdê$Z _mJrb (n{hë`m 
nXmH$S>rb) 11 do nX emoYm.

CH$b : `oWo, a = 10, d = 7 - 10 = -3

l = -62

OoWo l = a + (n - 1)d

eodQ>À`m nXmdê$Z _mJrb 11 do nX H$mT>Ê`mgmR>r àW_ AP À`m nXm§Mr g§»`m H$mT>br nmhrOo.
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	 åhUyZ -62 = 10 + (n - 1) (-3)

	 -72	 = (n - 1) (-3)

	 n - 1	= 24

	     n	= 25

... {Xboë`m AP _Ü`o 25 nXo AmhoV.

15 ì`m eodQ>À`m nXmdê$Z 11 do nX

a15 = 10 + (15 - 1) (-3)

  = 10 + 14 x (-3)

	 = 10 - 42 = -32

... eodQ>À`m nXmdê$Z 11 do nX ho -32 Amho.

Xþgar CH$b : Oa {Xbobr AP CbQ H«$_mZo {b[hë`mg 

a = -62 Am{U d = 3  (H$m?)

a11 = -62 + (11 - 1) x 3 

= -62 + 30 = -32

åhUyZ eodQ>À`m nXmH$Sy>Z 11 do nX -32 Amho.

CXmhaU 9 : X.gm.X.go. 8 XamZo `1000 gaiì`mOmZo Jw§V{dbo AmhoV. Va àË`oH$ dfuMo ì`mO 
H$mT>m. `m ì`mOmÀ`m g»`§mZr AP ~ZVmo H$m? Vgo Agob Va 30 dfm©À`m eodQ>r ì`mO H$mT>m.

CH$b : gaiì`mO H$mT>d`mMo gwÌ AmnUmg _mhrV Amho.

gaiì`mO = P � R � T 
100

1 ë`m dfm©À`m eodQr hmoUmao ì`mO =  1000 � 8 � 1 
100

 = ` 80

2 è`m dfm©À`m eodQ>r hmoUmao ì`mO = 1000 � 8 � 2
100

 = ` 160

3 è`m dfm©À`m eodQ>r hmoUmao ì`mO = = 1000 � 8 � 3
100

 = ` 240

`m à_mUo AmnU 4 Ï`m, 5 ì`m dfm©eodQ>r hmoUmao ì`mO H$mTy> eH$Vmo.

åhUyZ 1 ë`m, 2 è`m, 3 è`m ............ dfuMo AZwH«$_o ì`mO 

80, 160, 240 ................
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hm AP Amho. Ogo H«$_mJV nXm_Yrb \$aH$ 80 Amho.

d = 80 d a = 80

åhUyZ 30 dfm©À`m eodQ>r hmoUmao ì`mO emoKÊ`mgmR>r Amåhmbm a30 Mr qH$_V H$mT>mdr 
bmJob?

... a30 = a + (30-1)d = 80 + 29 � 80 = 2400

... 30  dfm©À`m eodQ>r hmoUmoa ì`mO ` 2400 hmoB©b.

CXmhaU 10 : EH$m \$wb PmS>m§À`m n{hë`m am§JoV 23 Jwbm~ PmS>o, Xþgè`m am§JoV 21 Jwbm~ 
PmS>o, 3 è`m am§JoV 19 Jwbm~ PmS>o d `mà_mUo. eodQ>À`m am§JoV 5 Jwbm~PmS>o AgVrb Va Ë`m  
\w$bm§À`m dmâ`m§V PmS>m§À`m EHy$U {H$Vr am§Jm AmhoV?

CH$b : 1 ë`m, 2 è`m, 3 è`m ...... am§JoV AgUmar Jwbm~ PmS>o  23, 21, 19....... 5

hm AP Amho. (H$m?) \$wb PmS>m§À`m n am§Jm AmhoV Ago _mZy§ 

Va a = 23, d = 21 - 23 = -2, an = 5

   an = a + (n - 1)d
  5 = 23 + (n - 1) (-2)

-18 = (n - 1) (-2)

  n = 10

åhUOo \$wb PmS>m§À`m 10 am§Jm AmhoV.

ñdmÜ`m` 5.2

1.	 {Xboë`m H$moï>H$mVrb [aH$må`m OmJm ^am. a ho n{hbo nX d d gm_mÝ` \$aH$ Am{U an 
ho AP Mo n do nX Amho.

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 .....
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	 2.	  Imbrb n¡H$s `mo½` n`m©`mMr {ZdS> H$am d ñnï> H$am.

	 (i)	 10, 7, 4 ........... `m AP Mo 30 do nX

			  (A) 97	 (B) 77	 (C) -77	 (D) -87

	 (ii)	 -3, - 1
2
, 2, `m AP Mo 11 do nX

			  (A) 28	 (B) 22	 (C) -38	 (D) -48 1
2

3.	 Imbrb AP _Ü`o Mm¡H$moZmVrb nXo emoYm.

	 (i) 2, , 26

	 (ii) , 13, , 3 

	 (iii) 5, , , 9 1
2

	 (iv) -4, , , , , 6

	 (v) , 38, , , , -22

4.	 3, 8, 13, 18, ...... `m AP Mo 78 ho {H$Vdo nX Amho?

5.	 Imbrb AP _Ü`o AgUmar nXm§Mr g§»`m H$mT>m.

	 (i) 7, 13, 19 ...... 205	 (ii) 18, 15 1
2
, 13 ...... 47

6.	 11, 8, 5, 2 ....... `m AP _Ü`o150 ho nX Amho H$m`? emoYm.

7.	 EH$m AP  Mo 11 do nX 38 Amho d 16 do nX 73 Amho Va, Ë`mMo 31 do nX H$mT>m.

8.	 50 nXm§À`m AP  _Ü`o 3 ao nX 12 Am{U eodQ>Mo nX 106 Va 29 do nX H$mT>m.

9.	 EH$m AP  Mo 3 ao Am{U 9 do nX AZwH«$_o 4 Am{U -8 AmhoV. Va `mM AP Mo "0' ho 
nX {H$Vdo Amho H$mT>m.

10.	EH$m AP  Mo 17 do nX ho 10 ì`m nXmnojm 7 Zo A{YH$ Amho. gm_mÝ` \$aH$ gm§Jm.

11.	3, 15, 27, 39 ..... `m AP  Mo {H$Vdo nX ho Ë`mÀ`m 54 ì`m nXmnojm 132 Zo A{YH$ 
Amho.

12.	XmoZ AP  Mm gm_mÝ` \$aH$ gmaImM AgyZ Ë`m§À`m 100 ì`m nXmVrb \$aH$ 100 Amho 
Va Ë`m§À`m 1000 ì`m nXm_Yrb \$aH$ H$mT>m?
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13.	7 Zo ^mJ OmUmè`m VrZ A§H$s g§»`m {H$Vr AmhoV?

14.	10 Vo 250 _Ü`o AgUmè`m 4 À`m nQ>rVrb g§»`m {H$Vr?

15.	n À`m H$moUË`m {H$§_Vrbm AP: 63, 65, 67, .... Am{U AP : 3, 10, 17 ..... Mo 
n do nX g_mZ hmoVo?

16.	Oa 3 ao nX 16 Am{U 7 do nX 5 ì`m nXmnojm 12 Zo _moR>o Amho. Va Vmo A§H$J{UVr 
H«$_ {bhm.

17.	3, 8, 13 ...... 253 `m AP Mo 20 do nX eodQ>À`m nXmdê$Z H$mT>m.

18.	EH$m AP  À`m 4 Ï`m d 8 ì`m nXm§Mr ~oarO 24 Amho Am{U 6 ì`m d 10 ì`m nXm§Mr 
~oarO 44 Amho. Va AP Mr n{hbr VrZ nXo {bhm.

19.	gwã~mamdZo dmfuH$ ` 5000 nJmamda 1995 bm H$m_ gwê$ Ho$bo Am{U dfm©bm ` 200 
nJma dmT> {_imbr. Va H$moUË`m dfm©bm Ë`mMm nJma ` 7000 ê$ hmoVmo?

20.	am_H$brZo dfm©À`m n{hë`m AmR>dS>`mbm ` 5 Mr ~MV Ho$br d Ë`mZ§Va àË`oH$ 
AmR>dS>`mbm ` 1.75 ~MV dmT>dV Jobr. Oa {VMr nth AmR>dS>`mbm ` 20.75 ~MV 
Pmbr. Va n Mr qH$_V H$mT>m.

5.4	 A§H$J{UVr H«$_mVrb n{hë`m n nXm§Mr ~oarO

AmnU 5.1 _Ü`o Agboë`m n[apñWVrMm {dMma H$ê§$, Á`m_Ü`o eH$sbmZo Amnbr _wbJr 1 
dfm©Mr hmoVr Voìhm _wbrÀ`m n¡emÀ`m noQ>rV ` 100 R>odbo. Z§Va _wbrÀ`m Xþgè`m dmT>{Xder ` 150 
Am{U {Vgè`m dmT>{Xder ` 200 `mà_mUo àË`oH$ dmT>{Xdgmbm n¡go R>odV Jobr. Va [VMr _wbJr 
21 dfm©Mr Pmbr AgVmZm n¡em§À`m noQ>rV {H$Vr a¸$_ O_m hmoVo?

`oWo n¡emÀ`m noQ>rV R>odbobr a¸$_ (` _Ü`o) AZwH«$_o n{hë`m, Xþgè`m, {Vgè`m, Mm¡Ï`m 
dmT>{Xder  100, 150, 200, 250 ..... 21 ì`m dfm©n`ªV. n¡emÀ`m noQ>rV O_m Pmbobr EHy$U 
a¸$_ H$mT>Ê`mgmR>r àË`oH$ dfu R>odbobr a¸$_ {bhÿZ Ë`m§Mr ~oarO Ho$br nmhrOo. Ago H$aUo WmoS>o 
ÌmgXm`H$ hmoB©b d doiImD$ hmoB©b. `mgmR>r WmoS>Š`mV {b{hÊ`mMr nÕV V`ma H$amdr bmJob. ho 
H$aÊ`mgmR>r ~oarO H$aÊ`mMr nÕV emoYmdr bmJob?

Jm°gbm {Xboë`m àýmMm {dMma H$ê$. (àH$aU 8 _Ü`o) Vmo 10 dfm©Mm AgVmZm Ë`mbm 1 Vo 
100 n`mªVÀ`m H«$_dma g§»`m§Mr ~oarO H$am`b bmdbr. Ë`mZo bJoM 5050 hr ~oarO gm§{JVbr. 
Ë`mZo H$er ~oarO Ho$br?

Ë`mZo Ago {b{hbo : S = 1 + 2 + 3 + ...... + 99 + 100

Z§Va Ago {b{hbo : S = 100 + 99 + 98 + ..... + 3 + 2 + 1
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XmoÝhtMr ~oarO 2S = (100 + 1) + (99 + 2) + ..... + (3 + 98) + (2 + 99) + (1 + 100)

     = 101 + 101 + 101 + .... + 101 + 101 + 101 (100 doim)

S	 = 100 × 101
2

 = 5050

... ~oarO = 5050

hrM nÕV AP À`m n nXm§Mr ~oarO H$mT>Ê`mgmR>r dmnê$.

a, a + d, a + 2d

AP Mo n do nX a + (n - 1)d Amho d AP Mr ~oarO S Zo Xe©{dbr Amho

S = a + (a + d) + (a + 2d) + ....... [a + (n -1)d]			  (1)

CbQ> {XeoZo nXo {bhÿZ

S = [a + (n - 1)d]+ a + (n - 2)d]+ .......+ (a + d) + a		  (2)

(1) d (2) Mr ~oarO H$ê$Z

2S = [2a+(n-1)d]+[2a+(n-1)d+ ......+[2a+(n-1)d]+[2a+(n-1)d]

n doim  
qH$dm 2S	 = n [2a + (n - 1)d]

S	= n
2

 [2a + (n - 1)d] 

... AP  À`m n{hë`m n nXm§Mr ~oarO S = n
2
 [2a + (n - 1)d]

ho Agohr {bhÿ eH$Vmo S = n
2
 [a + a + (n - 1)d]

ie Sn = 
n
2
 [a + an)							      (3)

O|ìhm AP _Ü`o n nXo AgVmV Voìhm an = l  eodQ>Mo nX

(3) dê$Z S = n
2
 [a + l]						      (4)

Ooìhm AP Mo n{hbo nX d eodQ>Mo nX {Xbo AgVm Am{U gm_mÝ` `m gwÌmMm Cn`moJ hmoVmo  
Am{U gm_mÝ` \$aH$ {Xbobm ZgVmZm.

AmVm àW_ {Xboë`m àíZmH$S>o nmhÿ. eH$sbmZo {VÀ`m _wbrÀ`m n¡em§À`m noQ>rV {VÀ`m 1 ë`m, 
2 è`m, 3 è`m, 4 Ï`m dmT>{Xder AZwH«$_o 100, 150, 200, 250, ..... Ago n¡go R>odbo. hm AP 
Amho. AmnUmgm Pmbobr 21 ì`m dmT>{Xder O_m a¸$_ åhUOoM 21 nXo Agbobr AP Mr hm 
~oarO H$mT>br nm{hZo
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`oWo  a = 100, d = 150, Am{U, n = 21 gwÌmMm dmna H$ê$Z,

	 S = n
2
 [2a + (n - 1)d]

	 S = 21
2

 [2 � 100 + (21 - 1) � 50] = [200 + 1000]

	   = 21
2

 [1200] = 12600

21 ì`m dmT>{Xder O_m Pmbobr a¸$_ `12600 Amho. 
Ago àíZ gmoS>{dÊ`mgmR>r gwÌmMm dmna OmXm gwb^ hmoVmo H$s Zmhr? s EodOr n nXm§Mr 

~oarO Sn Zo Xe©{dVmV. S20 ho AP À`m 20 nXm§Mr ~oarO Xe©{dVo. `m gwÌm_Ü`o s, a, d Am{U 
n Aer Mma nXo AmhoV `mn¡H$s H$moUË`mhr VrZ nXm§Mr qH$_V _mhrV Pmë`mg Mm¡Ï`m nXmMr 
qH$_V H$mT>Vm `oVo.
{Q>n : AP Mo  n do nX ho n{hë`m n nXm§Mr ~oarO d n{hë`m (n-1) nXm§Mr ~oarO `m§À`m 
dOm~mH$s EdT>o AgVo.
		  an = Sn- Sn-1

H$mhr CXmhaUo nmhÿ.

CXmhaU 11 : 8, 3, -2, ......... `m AP À`m n{hë`m 22 nXm§Mr ~oarO H$mT>m.
CH$b : `oWo a = 8, b = 3 - 8 = -5, n = 22
	 S = n

2
 [2a + (n - 1)d]

	 S = 22
2

 [16+21(-5)]

		    = 11 (16 - 105)
		    = 11 (-89) = -979

	 ... AP À`m 22 nXm§Mr ~oarO -979 Amho.

CXmhaU 12 : AP  À`m n{hë`m 14 nXm§Mr ~oarO 1050 Am{U n{hbo nX 10 Amho, Va Ë`mMo 
20 do nX emoYm.
	      S = n

2
 [2a + (n - 1)d]	

	 1050 = 14
2

 [20 + 13d]

	 1050 = 140 + 91d
  	   910 = 91d
	      d = 10

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



A§H$J{UVr H«$_ 69

	 a20 = 10 + (20 - 1) � 10 = 200

	 20 do nX  200 Amho.

CXmhaU 13 : 24, 21, 18 ...... `m AP  À`m {H$Vr nXm§Mr ~arO 78 hmoB©b ?

CH$b : `oWo  a = 24, d = 21-24 = -3,	 Sn = 78

		  Sn = n
2
 [2a + (n - 1)d]

		  78 = 
n
2
 [48 + (n - 1)(-3)] = n

2
 (51 - 3n)

		  3n2 - 51n + 156 = 0
		  n2 - 17n + 52 = 0
		  (n - 4) (n - 13) = 0

		  ... n = 4 qH$dm 13 

XmoÝhr qH$_Vr J«mh` AmhoV. åhUyZ AP  À`m nXm§Mr g§»`m 4 qH$dm 13 

{Q>n:	(1)	̀ m KQ>ZoV 4 nXm§Mr ~oarO = 13 nXm§Mr ~oarO = 78

	 (2)	XmoZ CÎmao eŠ` AmhoV. H$maU 54 ì`m nXmnmgyZ 13 ì`m nXmn`ªVMr ~oarO eyÝ` Amho. 
`mMo H$maU a YZ d d F$U AmhoV Ë`m_wio H$mhr nXo YZ Am{U H$mhr Xþgar F$U 
Agë`mZo Vr EH$_oH$mer Zï> hmoVmV.

CXmhaU 14 : ~oarO H$am
(i) n{hë`m 1000 ñdm^m{dH$ g§»`m§Mr		  (ii) n{hë`m n ñdm^m{dH$ g§»`m§Mr

CH$b :  	   (i)	 S = 1+2+3+ ........ + 1000

			   gwÌ dmnê$Z Sn = 
n
2

 [a + l ]

			   S
1000

 =1000
2

 [1 + 1000]

			   S = 500 � 1001 = 500500

			   ... n{hë`m 1000 ñdm^m{dH$ g§»`m§Mr ~oarO 500500 Amho.

		    (ii)	 Sn = 1+2+3+ ....... + n

			   `oWo a =1 Am{U eodQ>Mo nX l ho n Amho.

			   åhUyZ  Sn = 
n(1 + n)

2
 qH$dm  Sn = 

n(n + 1)
2

			   åhUyZ n ñdm^m{dH$ g§»`m§Mr ~oarO

		   	          Sn = 
n(n + 1)

2
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CXmhaU 15 : EH$m AP À`m nm{hë`m 24 nXm§Mr ~oarO H$mT>m Á`mMo n do nX an = 3 + 2n 
{Xbobo Amho.

CH$b :	 an = 3 + 2n
		  a1 = 3 + 2 � 1  = 5

		  a2 = 3 + 2 � 2 = 7

		  a3 = 3 + 2 � 3 = 3 + 6 = 9

		  ... `mXr Aer ~ZVo 5, 7, 9, 11 .......

		  `oWo d =  7 - 5 = 9 - 7 = 11 - 9 = 2 ..........

		  ... hr `mXr AP ~ZVo Á`mMm gm_mÝ` \$aH$ d = 2

		  AmVm S24 H$mT>Ê`mgmR>r n = 24, a = 5, d = 2

		  åhUyZ S24 = 
24
2

 [2 � 5 + (24 - 1) � 2] = 12 [10 + 46] = 672

		  ... n{hë`m 24 nXm§Mr ~oarO 672 Amho.

CXmhaU 16 : EH$ {Q>.ìhr. CËnmXH$ H§$nZr {Vgè`m dfu 600 Am{U 7 ì`m dfu 700 
g§M V`ma H$aVo. CËnmXZ g_mZVoZo H$mhr df} dmT>V Joë`mg (i) n{hë`m dfm©Mo CËnmXZ  
(ii) 10 ì`m dfu Pmbobo CËnmXZ (iii) n{hë`m 7 dfm©V Pmbobo EHy$U CËnmXZ H$mT>m.

CH$b : Á`mAWu àË`oH$ dfu hmoUmao CËnmXZ g_mZ hmoVo, {Q>.ìhr g§MmMo 1 ë`m, 2 è`m,  
3 è`m dfu Pmbobo {Q>.ìhr. Mo§ CËnmXZ an Zo Xe©dy Voìhm a3 = 600 Am{U a7 = 700

qH$dm a + 2d = 600

Am{U a + 6d = 700

darb g_rH$aUo gmoS>dyZ d = 25 Am{U a = 550 

åhUyZ n{hë`m dfu Pmbobo TV Mo CËnmXZ 550 Amho.

(i)  AmVm a10 = a + 9d = 550 + 9 × 25 = 775

åhUyZ 10 ì`m dfu Pmbobo CËnmXZ 775 Amho.

(ii)  S7  = 7
2

  [2 × 550 + (7 - 1) × 25]

              = 7
2

  [1100 + 150] = 4375

åhUyZ 7 dfm©V Pmbobo {Q>.ìhr. Mo§ EHy$U CËnmXZ 4375.
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ñdmÜ`m` 5.3

1.	 Imbrb AP Mr ~oarO H$am.

	 i) 2, 7, 12 .................. 10 nXmn`ªV

	 ii) -37, -33, -29 ......... 12 nXmn`ªV

	 iii) 0.6, 1.7, 2.8 ....... 100 nXmn`ªV

	 iv) 7
15

, 7
12

, 7
10

 ........ 11 nXmn`ªV

2.	 Imbrb ~oarO H$am.

	 i) 7 + 10 7
2

 + 10 + ...... + 84		  ii) 34 + 32 + 30 + ...... + 10

	 iii) -5 + (-8) + (-11)+ .... + (-230)

3.	 AP _Ü`o,

	 i) a = 5,  d = 3, an = 50 Va n Am{U Sn emoYm.

	 ii) a = 7,  a13 = 35 Va d Am{U S13 emoYm.

	 iii) a12 = 37,  d = 3 Va a Am{U S12 emoYm.

	 iv) a3 = 15,  S10 = 125 Va d Am{U a10 emoYm.

	 v) d = 5,  S9 = 75 Va a Am{U a9 emoYm.

	 vi) a = 2,  d = 8,  Sn = 90 Va n Am{U an emoYm.

	 vii) a = 8,  an = 62,  Sn = 210 Va n Am{U d emoYm.

	 viii) an = 4,  d = 2,  Sn = -14 Va n Am{U a emoYm.

	 ix) a = 3,  n = 8,  S = 192 Va d emoYm.

	 x) l = 28,  S = 144  Am{U n = 9  Va a emoYm.

4.	 9, 17, 25, ......... `m AP Vrb {H$Vr nXm§Mr ~oarO 636 `oVo?

5.	 AP Mo n{hbo nX 5 d eodQ>Mo nX 45 Am{U ~oarO 400 Amho. Va nXm§Mr g§»`m d gm_mÝ` 
\$aH$ H$mT>m.

6.	 AP Mo n{hbo Am{U eodQ>Mo nX AZwH«$_o 17 Am{U 350 AmhoV. Oa gm_mÝ` \$aH$ 9 Amho 
Va AP _Ü`o {H$Vr nXo AmhoV Am{U AP Mr ~oarO H$mT>m.

7.	 Oa AP Vrb 22 ~o nX 149,  d=7 Agob Va 22 ì`m nXm§n`ªVMr ~oarO AmoiIm.
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8.	 Oa AP Vrb 2ao d {Vgao nX AZwH«${_ 14 d 18 Agob Va 51 ì`m nXm§n`ªVMr ~oarO 
AmoiIm.

9.	 AP À`m n{hë`m 7 nXm§Mr ~oarO 49 Amho Am{U n{hë`m 17 nXm§Mr ~oarO 289 Amho Va 
n{hë`m n nXm§Mr ~oarO H$mT>m.

10.	a1, a2, a3 ..... an  ho AP V`ma hmoVo Oo§ìhm AP Imbr Xmad{dë`m à_mUo Amho.

	 i) an = 3 + 4n		  ii) an = 9 - 5n

	 àË`oH$ ~m~VrV n{hë`m 15 nXm§Mr ~oarO H$mT>m.

11.	Oa AP À`m n{hë`m n nXm§Mr ~oarO 4n-n2 Amho, Va n{hbo nX H$moUVo (S1)? n{hë`m XmoZ 
nXm§Mr ~oarO {H$Vr? Xþgao nX H$moUVo? Ë`mMà_mUo 3 ao, 10 do Am{U n do nX H$mT>m.

12.	6 Zo ^mJ OmUmè`m n{hë`m 40 nXm§Mr ~oarO H$mT>m.

13.	8 À`m nQ>rVrb n{hë`m 15 g§»`m§Mr ~oarO H$mT>m.

14.	0 Vo 50 _Yrb {df_ g§»`m§Mr ~oarO H$mT>m.

15.	EH$m H$m_mÀ`m nwV©VogmR>r Pmboë`m {db§~mgmR>r R>oHo$Xmambm> Imbrb à_mUo X§S Amho. n{hë`m 
{Xder ` 200, Xþgè`m {XdgmgmR>r ` 250, {Vgè`m {XdgmgmR>r ` 300 Amho. Oa R>oHo$XmamZo 
H$m_m§g 30 {Xdg {db§~ Ho$bm Va Ë`mbm Úmdr bmJUmar X§S>mMr EHy$U a¸$_ H$mT>m.

16.	emioVrb {dÚmÏ`mªZm Ë`m§À`m e¡j{UH$ àJVrgmR>r EHy$U ` 700 amoI a¸$_ nm[aVmofrH$ 
åhUyZ XoÊ`m§V ̀ oVo. Oa àË`oH$ nm[aVmofrH$ ̀  20 Zo _mJrb nm[aVmo{fH$mnojm H$_r hmoV Agob 
Va àË`oH$ nm[aVmofrH$mMr qH$_V H$mT>m.

17.	EH$m emioVrb {dÚmÏ`mªZr hdoVrb àXÿfU H$_r H$aÊ`mgmR>r emioÀ`m AdVr ^modVr PmS>o 
bmdÊ`mMo R>a{dbo. Ë`mZr Ago R>a{dbo H$s àË`oH$ dJm©Zo Ë`m§À`m dJm©À`m g§»`o EdT>r PmS>o 
bmdUo. CXm - n{hbrÀ`m EH$m dJm©Zo EH$ PmS> bmdUo. XþgarÀ`m EH$m dJm©Zo 2 PmS>o bmdUo 
`m à_mUo. Ë`m emioV B`Îmm n{hbr Vo ~mamdr n`ªVMo dJ© AgyZ àË`oH$ dJm©À`m VrZ-VrZ 
VwH$S>çm AmhoV. Va {dÚmÏ`u EHy$U {H$Vr PmS>o bmdVrb ?

18.	EH$m _mJmo_mJ EH$ Aem AY©dVw©im§Zr _igwÌ ~ZVo. Ë`m§Mm _Ü` q~Xÿ A d B EH$m Z§Va  
EH$ AgyZ gwê$dmVrMm _Ü` q~Xÿ A AgyZ Ë`m§Mr {ÌÁ`m AZwH«$_o 0.5cm, 1cm, 1.5cm, 2cm 
Aer AmH¥$Vr 1.4 _Ü`o XmI{dë`mà_mUo Amho. Va Aem Voam H«$_dma AY©dVw©im§Zr ~Zboë`m

	 _igwÌmMr EHy$U bm§~r H$mT>m (π = 22
7 ).
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gyMZm: H«$_dma AY©dV©wim§Mr bm§~r l1, l2, l3, l4, ............ Amho d Ë`m§Mo _Ü`mq~Xÿ AZwH«$_o  
A, B, ................. AmhoV.

AmH¥$Vr 5.4

19.	200 Am|S>Ho$ Imbrb à_mUo aMbo AmhoV. VimÀ`m am§JoV 20 AmoS>§Ho$, Ë`mÀ`m darb am§JoV 
20 Am|S>Ho$ d Ë`mÀ`m darb am§JoV 19 Am|S>Ho$ (AmH¥$Vr. 5.5) `mà_mUoo aMbo AmhoV. Va 
200 Am|S>Ho$ Aem àH$mao {H$Vr am§JoV aMbo AmhoV Am{U gdm©V daÀ`m am§JoV {H$Vr Am|S>Ho$ 
AgVrb?

AmH¥$Vr 5.5

20.	EH$m ~Q>mQ>çmÀ`m e`©VrV EH$ ~mXbr gwê$dmVrÀ`m {R>>H$mUr Aer R>odbr Amho H$s Vr 
n{hë`m ~Q>mQ>çmnmgyZ 5 _r. A§Vamda Amho. BVa ~Q>mQ>o EH$m aofoV 3 _r. A§Vamda EH$ 
Ago R>odbo AmhoV. Ë`m {R>H$mUr 10 ~Q>mQ>o EH$m aofoV R>odbo AmhoV. (AmH¥$Vr. 5.6 nhm)

AmH¥$Vr 5.6

	 ñnY©H$ ~mXbr nmgyZ gwê$dmV H$aVo. OdiMm ~Q>mQ>m CMbVo d naV _mJo niV OmD$Z 
~mXbrV ~Q>mQ>m Q>mH$Vo. nwÝhm Xþgam ~Q>mQ>m CMbÊ`mgmR>r niVo, ~mXbrV Q>mH$Ê`mgmR>r _mJo 
niVo Am{U Ago Vr nwT>o `mM nÕVrZo eodQ>Mm ~Q>mQ>m ~mXbrV Q>mHo$n`ªV H$aV amhVo. Va 
ñnY©H$mbm EHy$U {H$Vr A§Va Ymdmdo bmJVo?

(gyMZm : n{hbm ~Q>mQ>m CMbÊ`mgmR>r Am{U Xþgam ~Q>mQ>m CMbÊ`mgmR>r ñnY©H$mZo Ymdbobo EHy$U 
A§Va 2 × 5 + 2 × (5 + 3) _r. Amho.)
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ñdmÜ`m` 5.4 (EoÀN>rH$)*

1.	 121, 117, 113, ....... ̀ m AP Mo {H$Vdo nX n{hbo F$U nX Amho?

AmH¥$Vr 5.7

	 (gwMZm : n Mr qH$_V H$mT>m an < 0)

2.	 EH$m AP Mo 3 ao nX d 7 do nX `m§Mr ~oarO 6 AgyZ Ë`m§Mm 
JwUmH$ma 8 Amho. Va n{hë`m 16 nXm§Mr ~oarO H$mT>m.

3.	 EH$m {eS>rÀ`m XmoZ Xm§S>çm_Yrb A§Va 25 cm Amho (Am 
1.7 nhm) Xm§S>`mMr bm§~r g_mZVoZo H$_r H$_r hmoV OmVo. 
gwê$dmVrÀ`m Xm§S>rMr bm§~r 45 cm AgyZ eodQ>À`m Xm§S>rMr 
bm§~r 25 cm hmoB©b Aer H$_r hmoV OmVo. Oa VimMr Am{U 
daMr Xm§S>r EH$_oH$mnmgyZ 2 1

2  m A§Vamda AgVrb Va gd©

	 Xm§S>çmgmR>r EHy$U {H$Vr bm§~rMo bmHy$S> bmJoV ?

	 (gyMZm : EHy$U Xm§S>çm = 250   
25  + 1)

4.	 EH$m J„rV AgUmè`m Kam§Zm H«$_mZo 1 Vo 49 Z§~a {Xbo AmhoV. Ë`m_Ü`o EH$ x ho Ka Amho  
Ago H$s, x Z§~aÀ`m KamÀ`m AJmoXaÀ`m Kam§À`m g§»`m§Mr ~oarO hr x Z§~aÀ`m KamÀ`m  
Z§Va Agboë`m Kam§À`m g§»`mÀ`m ~oaOo EdT>r Amho. Va x Mr qH$_V H$mT>m.  
(gyMZm : Sx - 1 = S49 -Sx)

5.	 EH$m \w$Q>~m°b _¡XmZmVrb àojH$mgmR>rMr Jƒr 15 nm`è`m§Mr Amho. àË`oH$ nm`ar 5 m. bm§~ 
{g_|Q> H$m±H«$sQ>Zo ~m§Ybr Amho. àË`oH$ nm`arMr C§Mr 1

4  m Am{U nm` R>odÊ`mMr OmJm 1
2  m.  

Amho (AmH¥$Vr. 5.8 nhm) Va EHy$U {H$Vr KZ\$imMo H$m±H«$sQ> JÀMr ~m§YÊ`mgmR>r bmJVo?

	 (gyMZm : n{hbr nm`ar ~m§YÊ`mgmR>r bmJUmè`m H«$m±[H«$QMo KZ\$i = 1
4 × 1

2  × 50m3)

AmH¥$Vr 5.8
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5.5 gmam§e (Summary):

`m àH$aUmV AmnU Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

1.	 A§H$J{UVr H«$_ åhUOo g§»`m§Mr Aer `mXr Amho H$s, Á`m_Ü`o {_iUmao àË`oH$ nX ho EH$ 
{ZpíMV g§»`m d hr _mJrb nXmV {_i{dbr OmVo n{hbo nX gmoSy>Z. {ZpíMV g§»`m d bm 
gm_mÝ` \$aH$ åhUVmV.

	 A.P Mm gm_mÝ` Z_yZm a, a+d, a+2d, a+3d, ........

2.	 {Xboë`m g§»`m§Mr `mXr a1, a2, a3 hr AP Amho Oa Ë`m§Mm \$aH$ a2 - a1 , a3 - a2 , a4 - a3 g_mZ 
Agob Oa ak+1 - ak ho g_mZ AgVo k  À`m doJdoJù`m qH$_VrgmR>r.

3.	 n{hbo nX a d gm_mÝ` \$aH$ d AgUmè`m AP Mo n do nX an = a + (n - 1)d.

4.	 AP À`m n{hë`m n nXm§Mr ~oarO 

	 sn = n2  [2a + (n - 1)d]

5.	 Oa l ho AP Mo eodQ>Mo nX Agob Va n nXm§Mr ~oarO S = n
2  (a + l)

dmMH$mbm Q>rn

Oa a, b, c hr nXo AP Mr AmhoV Va b = a + c
2   Am{U b bm 

a d c Mm A§H$J{UVr _Ü` åhUVmV.

***
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6.1 n[aM`:

Vwåhr B`Îmm 9 dr _Ü`o {ÌH$moU d Ë`mMo JwUY_© ̀ m{df`r n[a{MV AmhmV. Vwåhr {ÌH$moUmÀ`m 
EH$ê$nVo {df`r Aä`mg Ho$bm Amho. AmR>dm, Oa XmoZ AmH¥$Ë`m§Mm AmH$ma d ê$n gmaIoM Agob Va 
Ë`m§Zm EH$ê$n AmH¥$Ë`m åhUVmV. `m àH$aUm_Ü`o AmnU Aem AmH¥$Ë`m§Mm Aä`mg H$ê$`m Á`m§Mm 
AmH$ma gmaIm ZgyZ Ë`m§Mo ê$n g_mZ Agob. XmoZ AmH¥$Ë`m§Mo ê$n g_mZ AgUmè`m (AmH$ma g_mZ 
AgVrbM Ago Zmhr) AmH¥$Ë`m§Zm g_ê$n AmH¥$Ë`m åhUVmV.

{ÌH$moUm§Mr g_ê$nVm Am{U Ë`m§Mm Cn`moJ nm`W°JmoagÀ`m à_o`mMr {gÕVm H$aÊ`mgmR>r H$gm 
Ho$bm OmVmo `m _m{hVrMr MMm© H$ê$.

AaoÀ`m! 
nd©VmMr C§Mr 
_moOUo \$maM 
gmono Amho.

dmh! dmh! _r 
bdH$aM M§Ðmn`ªV 

nmohMoZ.

Vwåhr {dMma H$ê$ eH$Vm H$m? nd©Vm§Mr C§Mr (CXm. _m§D$Q> EìhaoñQ>) qH$dm Xya A§Vamda 
AgUmè`m dñVwMo A§Va emoYy eH$Vm H$m? ho _moOÊ`mÀ`m Q>onZo gainUo _moOVm `oB©b H$m?

{ÌH$moU
TRIANGLES 6
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na§Vy Aem àH$maÀ`m C§Mr Am{U A§Va gai àË`j _moO_mnmZo Z H$aVm H$mhr H$ënZo§Mm 
Cn`moJ H$ê$Z Á`m AmH¥$Ë`m§À`m g_ê$nVoda AmYm[aV AmhoV. Ë`mZo _moOVm `oVo. (CXm: 7,  
àíZ 15 hr CXmhaUo ñdmÜ`m` 6.3 _Ü`o nhm. VgoM àH$aU 8 Am{n 9 gwÜXm nhm)

6.2 g_ê$n AmH¥$Ë`m :		

B`Îmm 9 dr _Ü`o Vwåhr nm{hbm AmhmV H$s, g_mZ {ÌÁ`m AgUmar dVw©io EH$ê$n AgVmV, 
g_mZ bm§~rMr ~mOy AgUmao Mm¡ag EH$ê$n AgVmV. VgoM g_mZ bm§~rÀ`m ~mOy AgUmao g_^wO 
Mm¡H$moZ EH$ê$n AgVmV. AmVm XmoZ qH$dm A{YH$ dVw©io (AmH¥$Vr. 6.1 (i)) nhm Vr EH$ê$n 
AmhoV H$m? Á`m AWu Ë`m§À`m {ÌÁ`m g_mZ ZmhrV Voìhm Vr dVw©io EH$ê$n ZmhrV. bjmV ¿`m 
Ë`m_Ü`o H$mhr EH$ê$n AmhoV d H$mhr EH$ê$n

AmH¥$Vr 6.2

AmH¥$Vr 6.1

ZmhrV. na§Vw gdmªMo ê$n gmaIoM Amho. åhUyZ 
Ë`mZm AmnU g_ê$n åhUVmo. XmoZ g_ê$n 
AmH¥$Ë`m§Mo ê$n g_mZ AgyZ Ë`m§Mm AmH$ma g_
mZ Agob Ago Zmhr. åhUyZ darb dVw©io g_ê$n 
AmhoV. XmoZ qH$dm A{YH$ Mm¡ag qH$dm XmoZ 
qH$dm A{YH$ g_^wO Mm¡H$moZ ̀ m ~m~VrV H$m`? 
(AmH¥$Vr 6.1 _Ü`o ii d iii nhm) darb 
{ZarjUmZwgma `oWohr gd© Mm¡ag g_ê$n AmhoV 
A{U gd© g_^wO {ÌH$moU g_ê$n AmhoV.

`mdê$Z AmnU Ago åhUy eH$Vmo H$r, gd© 
EH$ê$n AmH¥$Ë`m g_ê$n AmhoV na§Vw g_ê$n 
AmH¥$Ë`m EH$ê$n AgVmVM Ago Zmhr.

EH$ dVw©i Am{U EH$ Mm¡ag g_ê$n AgVmV 
H$m? `m àíZmMo CÎma AmnUm§g Ë`m AmH¥$Ë`m 
nm{hë`mg {_iVo. (AmH¥$Vr. 6.1 nhm) CKS>nUo 
`m AmH¥$Ë`m g_ê$n ZmhrV (H$m ?)

Mm¡H$moZ ABCD Am{U Mm¡H$moZ PQRS 
`m§À`m~ÜXb Vwåhr H$m` gm§Jy eH$mb? (AmH¥$Vr 
6.2 nhm) Vo g_ê$n AmhoV H$m? `m AmH¥$Ë`m 
>g_ê$n AmhoV Aem dmQ>VmV nU Ë`m~Õb 
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AmnU R>m_ Zmhr. åhUyZ AmnU EH$ g_ê$n AmH¥$Ë`m§Mr ì`m»`m H$aVmo Am{U Ë`m ì`m»`odê$Z 
H$mhr {Z`_mZwgma {Xboë`m XmoZ AmH¥$Ë`m g_ê$n AmhoV qH$dm ZmhrV ho R>a{dVmo.

AmH¥$Vr 6.3 _Ü`o {Xbobo \$moQ>mo nhm.

AmH¥$Vr 6.3

Vwåhr nmhVmjUrM gm§Jy eH$Vm H$s ho \$moQ>mo EH$mM ñ_maH$mMo AmhoV (VmO_hmb). na§Vw 
Vo doJdoJù`m AmH$mamMo AmhoV. Vwåhr gm§Jy eH$Vm H$m ho {VÝhr \$moQ>mo g_ê$n AmhoV? hmo` Vo 
g_ê$n AmhoV.

EH$mM ì`ŠVrMo XmoZ \$moQ>mo, EH$ 10 df©o d`mMm d Xþgam 40 df} d`mMm Agob VoìhmMo, 
`m \$moQ>mo{df`r H$m` gm§Jmb? Vo g_ê$n AmhoV H$m`? ho \$moQ>mo EH$mM AmH$mamMo AmhoV nU Vo 
H$Xmnrhr gma»`mM ê$nmMo ZmhrV. åhUyZ Vo \$moQ>mo g_ê$n ZmhrV.

EH$m {ZJo{Q>ìh {\$ë_nmgyZ doJdoJù`m AmH$mamMo \$moQ>mo N>mnVmZm \$moQ>moJ«m\$a H$m` H$aVmo? 
Vwåhr EoH$bm Agmb ñQ>±n gmBO, nmgnmoQ>©gmBO Am{U nmoñQ>H$mS>© gmBO \$moQ>mo AgVmV. gm_mÝ`nUo 
\$moQ>moJ«m\$a 35mm AmH$mamÀ`m {\$ë_ da \$moQ>mo KoVmV d Z§Va 45mm (qH$dm 55mm) ̀ m _moR²>`m 
AmH$mamV N>mnVmV. `mdê$Z AmnU bhmZ \$moQ>moMm EH$ aofmI§S> hm Ë`mÀ`m _moR²>`m \$moQ>moÀ`m g§JV

aofmI§S>mer {dMma Ho$ë`mg JwUmoÎma 
45
35

 
 
  qH$dm 

55
35

 
 
   `oB©b. åhUOooM bhmZ \$moQ>moMm àË`oH$

aofmI§S> 35:45 (qH$dm 35:55) `m JwUmoÎmamV \$moQ>mo _moR>m H$aVmV. ho Ago hr åhUy eH$Vmo H$r, 
_moR>m \$moQ>mo 45:35 qH$dm 55:35 `m JwUmoÎmamV AmH$mamV H$ê$ eH$VmV.

`mnwT>o H$moUË`mhr XmoZ aofmI§S>mÀ`m OmoS>rV AgUmè`m H$moZmMm {dMma H$ê . XmoZ doJdoJù`m AmH$mamÀ`m 
\$moQ>mo_Ü`o XmoZ aofmI§S>mVrb H$moZ g_mZ AgVmV. ho XmoZ g_ê$n AmH¥$Ë`mgmR>r JaOoMo Amho.

g_mZ ~mOwÀ`m XmoZ ~hþ^wOmH¥$Vr g_ê$n AgVmV Ooìhm

(i) Ë`m§Mo g§JV H$moZ g_mZ AgVmV Am{U (ii) Ë`m§À`m g§JV ~mOy à_mUm§V AgVmV.

g§JV ~mOw§Mo g_mZ à_mU ho à_mU åhUyZ ~hþ^wOmH¥$VrgmR>r dmnaVmV. OJmMm ZH$mem, 
B_maVrMm AmamIS>m V`ma H$aVmZm `m `mo½` à_mUm§Mm Cn`moJ H$aVmV.

AmH¥$Ë`m§Mr g_ê$nVm Mm§Jë`m àH$mao g_OÊ`mgmR>r nwT>rb H¥$Vr H$am.
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H¥$Vr 1 : O ̀ m {R>H$mUr {dÚwV {Xdm noQ>Vm 

AmH¥$Vr 6.4

 

R>odm d Ë`mÀ`m ~amo~a Imbr Vw_À`m 

dJm©Vrb Q>o~b R>odm. EH$m H$mS>©~moS>©Mm 

ABCD Agm ~hw^wOmH¥$Vr Mm¡H$moZ H$mnyZ 

¿`m d hm Mm¡H$moZr H$mS>©~moS>© Q>o~b d daMm 

{Xdm ̀ m_Ü`o g_m§Va Yam. ABCD ~moS>m©Mr 

N>m`m Q>o~bmda nS>Vo. gmdbrMr {g_maofm 

nopÝgbrZo AmIm (AmH¥$Vr 6.4 nhm).

ABCD Mm¡H$moZmMr {dñVmarV Pmbobr 

AmH¥$Vr A′B′C′D′ Mm¡H$moZ Amho. H$maU 

àH$me gaiaofoV àdmg H$aVmo. VgoM A′ 

ho {H$aU OA da d B′ {H$aU OB da, 

C′ ho {H$aU OC da Am{U D′ ho {H$aU OD  da AmhoV. åhUyZ Mm¡H$moZ A′ B′ C′ D′ d Mm¡H$moZ 

ABCD ho g_mZ ê$nmMo nU doJdoJù`m AmH$mamMo AmhoV. åhUyZ Mm¡H$moZ A′ B′ C′ D′ AmUr 

Mm¡H$moZ ABCD ho g_ê$n Mm¡H$moZ AmhoV. 

{eamoq~Xÿ A′ Mm g§JV {eamoq~Xÿ A, {eamoq~Xÿ B′ Mm g§JV {eamoq~Xÿ B, {eamoq~Xÿ C′ Mm 

g§JV {eamoq~Xÿ C Am{U {eamoq~Xÿ D′ Mm g§JV {eamoq~Xÿ D Amho. darb g§JV {eamoq~Xÿ {MÝhmZo 

Ago Xem©{dVmV A′ ↔ A, B′ ↔ B, C′ ↔ C Am{U D′ ↔D. àË`j H$moZ d ~mOw§Mr _moO_mno 

Ho$ë`mg Vwåhmbm Agm nS>Vmim `oB©b. (i) ∠A = ∠A′, ∠B = ∠B′, ∠C = ∠C′, ∠D = ∠D′ Am{U 

                           (ii) ' ' ' ' ' ' ' '
AB BC CD DA

A B B C C D D A
= = =

`mdê$Z XmoZ g_mZ ~mOw§À`m ~hþ^wOmH¥$Vr _Ü`o,

(i) gd© g§JV H$moZ g_mZ AgVrb Am{U

(ii) g§JV ~mOy à_mUmV AgVrb Va Ë`m XmoZ ~hþ^wOmH¥$Vr g_ê$n AgVmV.
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darb {dYmZmdê$Z Mm¡H$moZ ABCD Am{U Mm¡H$moZ PQRS ho g_ê$n AmhoV. (AmH¥$Vr 
6.5) ho ghOnUo gm§Jy eH$Vm.

AmH¥$Vr 6.5

Qr>n : EH$ ~hþ^wOmH¥$Vr Xþgè`m ~hþ^wOmH¥$Vrer g_ê$n Amho d Xþgar ~hþ^wOmH¥$Vr {Vgè`m 
~hþ^wOmH¥$Vrer g_ê$n Amho, Voìhm n{hbr ~hþ^wOmH¥$Vr hr {Vgè`m ~hþ^wOmH¥$Vrer g_ê$n Amho.

Vw_À`m bjmV Ambo Agob H$s, XmoZ Mm¡H$moZ (Mm¡ag Am{U Am`V) AmH¥$Vr. 6.6 _Ü`o  
XmI{dë`m à_mUo Ë`m§Mo g§JV H$moZ g_mZ AmhoV, na§Vy Ë`m§À`m g§JV ~mOy gma»`mM à_mUmV 
ZmhrV.

AmH¥$Vr 6.6

åhUyZ, ho XmoZ Mm¡H$moZ g_ê$n ZmhrV. `mà_mUo bjmV ¿`m H$s XmoZ Mm¡H$moZ (Mm¡ag Am{U 
g_^wO Mm¡H$moZ) AmH¥$Vr 6.7 _Ü`o XmI{dbo AmhoV. `m_Ü`o g§JV ~mOy à_mUmV AmhoV nU  
g§JVH$moZ g_mZ ZmhrV. åhUyZ ho XmoZ Mm¡H$moZ g_ê$n ZmhrV.
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AmH¥$Vr 6.7

`mdê$Z g_ê$nVoÀ`m AQ>r (i) d (ii) n¡H$s H$moUVrhr EH$ AQ> ~hw^wOmH¥$Vr§À`m g_ê$nVobm 
nwaoer Zmhr.

ñdmÜ`m` 6.1
1.	 [aH$må`m OmJm ^am.

	 (i)	gd© dVw©io  AgVmV. (EH$ê$n, g_ê$n)

	 (ii)	gd© Mm¡ag  AgVmV. (g_ê$n, EH$ê$n)

	 (iii)	gd©  {ÌH$moU g_ê$n AgVmV. (g_{Û^wO, g_^wO)

	 (iv)	~mO§yMr g§»`m g_mZ AgUmè`m XmoZ ~hþ^wOmH¥$Vr g_ê$n AgVmV, Oa

			   (a) Ë`m§Mo g§JV H$moZ  AgVmV Am{U

			   (b) Ë`m§À`m g§JV ~mOy (g_mZ, à_mUmV) AgVmV.

2.	 àË`oH$mMr XmoZ doJdoJir CXmhaUo Úm.

	 (i) g_ê$n AmH¥$Ë`m 		  (ii) g_ê$n Zgboë`m AmH¥$Ë`m

3.	 Imbrb Mm¡¡H$moZ g_ê$n AmhoV qH$dm ZmhrV Vo gm§Jm.

AmH¥$Vr 6.8
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6.3 {ÌH$moUm§Mr g_ê$nVm (Similarity of Triangles)

XmoZ {ÌH$moUmÀ`m g_ê$nVo{df`r Vwåhr H$m` gm§Jmb?

XmoZ {ÌH$moU g_ê$n AmhoV Oa (i) Ë`m§Mo g§JV H$moZ g_mZ AgVmV Am{U (ii) Ë`m§À`m 

g§JV ~mOw§Mo JwUmoÎma g_mZ AgVmV. bjmV ¿`m Oa XmoZ {ÌH$moUm§Mo g§JV H$moZ g_mZ AgVrb 

Va Ë`mZm g_H$moZ {ÌH$moU åhUVmV. g_H$moZ {ÌH$moUm{df`r J«rH$ Jm{UVk Woëg `m§Zr EH$ 

_hËdmMo gË` gm§{JVbo Amho Vo Imbrb à_mUo.

XmoZ g_H$moZ {ÌH$moUm_Ü`o H$moUË`mhr XmoZ g§JV ~mOw§Mo 

Woëg 
(640 - 546 B.C.)

 

JwUmoÎma Zoh_r g_mZ AgVo. `mbm _yb^yV à_mUmMm à_o` 

(AmVm WoëgMm à_o`) åhUyZ AmoiIVmV. 

_yb^yV à_mUmMm à_o` g_OyZ KooÊ`mgmR>r Imbrb H¥$Vr 

H$am.

H¥$Vr : H$moZ ∠XAY H$mT>m Am{U Ë`mÀ`m EH$m  

AX ~mOyda 5 q~Xÿ ¿`m. P, Q, D, R Am{U B Ago ¿`m H$s,  

AP = PQ = QD = DR = RB.

AmVm B _YyZ EH$ aofm H$mT>m Vr AY bm C _Ü`o 

AmH¥$Vr 6.9

 

{_iy Úm. (AmH¥$Vr 6.9 nhm)

VgoM D q~XÿVyZ BC bm g_m§Va aofm H$mT>m Vr 

AC bm E q~XÿV {_iy Úm. darb aMZodê$Z Vwåhmbm

Ago {XgyZ `oVo H$s, 
3
2

AD
DB

=  ? AE d EC _moOm.

?AE
EC

=  Ago {XgyZ `oVo H$s¨, 
AE
EC  Mr qH$_V gwÜXm 

Amho. `mdê$Z AmnUmg Ago {XgyZ `oVo H$s ∆ABC 

_Ü`o DE || BC Am{U AD AE
DB EC

= .

hm `moJm`moJ Amho H$m? Zmhr, ho Imbrb à_o`m_wio Amho.

(`mbm _wb^yV à_mUmMm à_o` ZmdmZo AmoiIbm OmVo.)
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à_o` 6.1 : {ÌH$moUmÀ`m EH$m ~mOyg g_m§Va AgUmar aofm BVa XmoZ ~mOyZm N>oXV Agob Va 
Vr aofm Ë`m ~mOy§Zm à_mUmV {d^mJVo.

{gÕVm : {ÌH$moU ABC _Ü`o DE aofm BC bm 

AmH¥$Vr 6.10

 
g_m§Va AgyZ AB Am{U AC bm AZwH«$_o D Am{n E 
_Ü`o N>oXVo. (AmH¥$Vr 6.10 nhm)

AmnUmg {gÕ H$amd`mMo Amho. 
AD AE
DB EC

=

BE Am{U CD gm§Ym Am{U DE || AC

Am{U EN || AB H$mT>m.

AmVm ∆ADE Mo joÌ\$i = 
1
2  nm`m × C§Mr = 1

2
AD × EN

B`Îmm IX dr _Ü`o {eH$ë`mà_mUo ∆ADE Mo joÌ\$i joÌ (ADE) Zo Xe©{dVmV.

åhUyZ joÌ. (ADE) = 1
2

AD × EN

Ë`mMà_mUo joÌ. (BDE) = 1
2

DB × EN

joÌ. ADE = 
1
2 AE × DM Am{U joÌ. (DEC) = 

1
2 EC × DM

åhUyZ joÌ.(ADE)
joÌ.(BDE)

 
1 AD×EN(ADE) AE2= =1(BDE) ECEC×DM
2

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

Am{U joÌ. 
1 AE×DM(ADE) AE2= =1(DEC) ECEC×DM
2

...................(2)
     joÌ.

bjmV ¿`m {ÌH$moU BDE Am{U {ÌH$moU DEC ho DE `m EH$mM nm`mda Am{U BC || DE 
`m g_m§Va aofm§À`m OmoS>rV AmhoV

åhUyZ joÌ (BDA) = joÌ (DEC) ............... (3)

∴ {gÕVm (1), (2) Am{U (3) dê$Z AmnUmg H$iVo

         
AD AE
DB EC

=
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`m à_o`mMm ì`Ë`mg gË` Amho H$m? (ì`Ë`mgmMm AW© g_OÊ`mgmR>r n[a{eï> 1 nhm). ho 
VnmgÊ`mgmR>r Imbrb H¥$Vr H$am.

H¥$Vr 3 : ∠XAY H$m‹T>m Am{U AX {H$aUm§da 

AmH¥$Vr 6.11

 

B1,B2,B3,B4 q~Xÿ§À`m IwUm H$am Aem H$s AB1 = 

B1B2 = B2B3 = B3B4 = B4B5 `mMà_mUo AY 

{H$aUmda C1,C2,C3,C4 Am{U AC1 = C1C2 = C2C3 

= C3C4 = C4C5  ̀ m q~Xÿ§À`m IwUm H$am. B1C1 AmUr 

BC OmoS>m.

1

1 1

AB AC
B B C C

=   (àË`oH$mMo 
1
4  hmoVo) ho {XgyZ ̀ oVo.

Vwåhmbm Ago gwÕm {XgyZ `oB©b B1C1 Am{U BC EH$_oH$m§g g_m§Va AmhoV

åhUOo,                                  B1C1  || BC 			    (1)

Ë`mMà_mUo B2C2 , B3C3  Am{U B4C4 OmoS>ë`mg

2 2

2 2

2
3

AB AC
B B C C

 = =   
Am{U B2C2  || BC 			    (2)

3 3

3 3

2
3

AB AC
B B C C

= =  Am{U B1C1  || BC 			    (3)

4 4

4 4

4
1

AB AC
B B C C

= =
 Am{U B4C4  || BC 			    (4)

(1), (2), (3) Am{U (4) dê$Z AmnUmg Ago {XgyZ `oVo H$s {ÌH$moUmè`m XmoZ ~mOy§Zm 

EImXr aofm gma»`m à_mUmV {d^mJV Agob Va Vr aofm [Vgè`m ~mOyg g_m§Va AgVo.

darb H¥$Vr nwÝhm nwÝhm H$am. {ÌH$moU XAY Mr doJdoJir _mno KoD$Z Am{U AX Am{U 

AY da {H$Vrhr g§»`oMo g_mZ ^mJ KoD$Z àË`oH$ doir Vwåhr `mM {ZîH$fm©bm nmoMVm. `mdê$Z 

nwT>rb à_o` Omo 6.1 Mm ì`Ë`mg Amho.
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à_o` 6.2 : Oa {ÌH$moUmÀ`m H$moUË`mhr XmoZ ~mOy§Zm EH$ aofm 

AmH¥$Vr 6.12

g_mZ à_mUmV N>oXV Agob Va Vr aofm {Vgè`m ~mOybm 
g_m§Va AgVo.

hm à_o` {gÕ H$aÊ`mgmR>r aofm DE Aer H$mT>m H$s, 
AD AE
DB EC

=  Am{U DE aofm BC bm g_m§Va Amho Ago _mZy

(AmH¥$Vr 6.12 nhm.)

Oa DE hr BC bm g_m§Va Zgob Va

DE′ aofm BC bm g_m§Va H$mT>m

åhUyZ 
AD AE=
DB E C

'
' (H$m ?)

åhUyZ AE AE=
EC E C

'
'

AD AE=
DB E C

'
' (H$m?)

XmoÝhr ~mOyg 1 {_idyZ AmnUmg Ago {XgyZ `oVo H$s E Am{U E′ EH$_oH$m§er V§VmoV§V 
OwiVmV (H$m?)

AmVm H$mhr CXmhaUm§Mm {dMma H$ê$ d darb à_o`mMm Cn`moJ nmhÿ.

CXmhaU 1 : ∆ABC À`m AB d AC ~mOy§Zm EH$ aofm AZwH«$_o D d E _Ü`o N>oXVo Am{U Vr 
BC bm g_m§Va Amho.

Va {gÕ H$am AD
DB

AE
AC

=  (AmH¥$Vr 6.13 nhm)

CH$b :                   DE || BC   (J¥{hV)

              
AD AE
DB EC

=     (à_o` 2.1) 

AmH¥$Vr 6.13

qH$dm          
DB EC=
AD AE       (ì`ñV)

qH$dm        
DB EC+1 = 1
AD AE

+

qH$dm           
AB AC=
AD AE

åhUyZ          
AD AE=
AB AC
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CXmhaU 2 : ABCD hm g_b§~ Mm¡H$moZ AgyZ AB || DC. 

AmH¥$Vr 6.14

 
E Am{U F ho XmoZ q~Xÿ AZwH«$_o AD d BC `m Ag_m§Va 
~mOwdarb q~Xÿ Ago AmhoV H$s, EF hr AB bm g_m§Va Amho.  

(AmH¥$Vr 6.14 nhm) Va AE BF=
ED FC

 XmIdm.

CH$b : AC OmoS>m Vr EF bm G _Ü`o N>oXÿ Úm.

(Am. 6.15 nhm)

AB || DC Am{U EF || AB  ({Xbobo)

åhUyZ EF || DC                                    

AmH¥$Vr 6.15

(EH$m aofobm g_m§Va AgUmar aofm EH$_oH$mbm g_m§Va 
AgVmV.)

AmVm ∆ADC  _Ü`o

EG || DC  (Ogo EF || DC )

åhUyZ   
AE AG=
ED GC  (à_o` 6.1)             (1)

Ë`mMà_mUo ∆CAB dê$Z

        
CG CF=
AG BF

åhUOo,   AG BF=
GC FC

                         (2)

åhUyZ (1) Am{U (2) dê$Z                         	

AmH¥$Vr 6.16

        
AE BF=
ED FC

CXmhaU 3 : AmH¥$Vr 6.16 _Ü`o 
PS PT=
SQ TR

Am{U ∠PST = ∠PRQ

Va {gÕ H$am H$s ∆PQR hm g_{Û^wO {ÌH$moU Amho.

CH$b : 
PS PT=
SQ TR  ({Xbobo Amho)

åhUyZ ST || QR (à_o` 6.2)
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 åhUyZ ∠PST = ∠PRQ (g§JV H$moZ)		   (1)

            ∠PST = ∠PRQ ho gwÕm {Xbo Amho ......... 	  (2)

 åhUyZ ∠PRQ = ∠PQR [(1) d (2) dê$Z]
    åhUyZ PQ = PR (g_mZ H$moZm§À`m {déÕ ~mOy g_mZ AgVmV)

∆PQR hm g_{Û^wO {ÌH$moU Amho.

ñdmÜ`m` 6.2

1.	 AmH¥$Vr 6.17. (i) Am{U  (ii) _Ü`o DE || BC, Va (i) _Ü`o EC Mr qH$_V Am{U  
(ii) _Ü`o AD Mr qH$_V H$mT>m.

AmH¥$Vr 6.17
(i) (ii)

2.	 ∆PQR _Ü`o E Am{U F ho AZwH«$_o PQ Am{U PR da Agbobo q~Xÿ AmhoV ∆PQR Amho. 
Va Imbrb àË`oH$mÀ`m ~m~VrV EF || QR Amho H$m?

	 (i) PE = 3.9 cm, EQ = 3cm, PF = 3.6 cm Am{U FR = 2.4 cm

	 (ii) PE = 4 cm, QE = 4.5 cm, PF = 8 cm Am{U RF = 9 cm 

AmH¥$Vr 6.18

	 (iii) PQ = 1.28 cm, PR = 2.56cm, PE = 0.18 cm Am{U 
PF = 0.36 cm

3.	 AmH¥$Vr 6.18 _Ü`o Oma LM || CB Am{U LN || CD, Va 

{gÕ H$am AM AN=
AB AD

4.	 AmH¥$Vr 6.19 _Ü`o DE || AC Am{U DF || AE 

AmH¥$Vr 6.19

 

Va {gÕ H$am 
BF BE=
FE EC
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5.	 AmH¥$Vr 6.20 _Ü`o DE || OQ Am{U DF || OR Ago 

AmH¥$Vr 6.20

 
XmIdm H$s EF || QR

6.	 AmH¥$Vr 6.21 _Ü`o A, B Am{U C ho {~§Xÿ AZwH«$_o OP, OQ 
A{U OR da AmhoV Ago H$s, AB || PQ Am{U AC || PR 
Va BC || QR Ago XmIdm.

7.	 à_o` 6.1 Mm Cn`moJ H$ê$Z {gÕ H$am H$s, ∆ À`m EH$m 
~mOwÀ`m _Ü`mVyZ OmUmar aofm {ÌH$moUmÀ`m Xþgè`m ~mOwbm 
g_m§Va AgVo d Vr {Vgè`m ~mOwg Xþ^mJVo.

8.	 à_o` 6.2 Mm Cn`moJ H$ê$Z {gÕ H$am H$s, ∆ À`m H$moUË`mhr

AmH¥$Vr 6.21

 
XmoZ ~mOw§Mo _Ü`q~Xÿ OmoS>Umar aofm {Vgè`m ~mOwg g_m§Va 
AgVo.

9.	 ABCD hm g_b§~ Mm¡H$moZ Amho. Á`m_Ü`o AB || DC 
Am{U Ë`mMo H$U© EH$_oH$m§g O q~XÿV N>oXVmV. Va XmIdm 

H$s 
AO CO=
BO DO

10.	ABCD Mm¡H$moZmMo H$U© EH$_oH$m§g O  {~§XÿV N>oXVmV Ago H$s¨, AO CO=
BO DO

 Va ABCD 
hm g_b§~ Mm¡H$moZ Amho ho XmIdm.

6.4 {ÌH$moUm§À`m g_ê$nVoÀ`m H$gmoQ>r (Criteria for Similarity of Triangles)

`m AJmoXmaÀ`m KQ>H$m_Ü`o AmnU Ago g§m{JVbo H$s, XmoZ {ÌH$moU g_ê$n AgVmV Oa (i) 
Ë`m§Mo g§JV H$moZ g_mZ AgVmV. Am{U (ii) Ë`m§À`m g§JV ~mOy§Mo JwUmoÎma g_mZ AgVo.

åhUyZ ∆ABC Am{U ∆DEF _Ü`o Oa,

(i)	 ∠A = ∠D, ∠B = ∠E, ∠C = ∠F Am{U

(ii)	
AB BC CA= =
DF EF FD  Va XmoZ {ÌH$moU g_ê$n AmhoV (AmH¥$Vr 6.22 nhm)

AmH¥$Vr 6.22
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`oWo {eamoq~Xÿ A Mm g§JV {eamoq~Xÿÿ D, B Mm g§JV {eamoq~Xÿÿ E Am{U C Mm g§JV  
{eamoq~Xÿÿ F åhUyZ `m XmoZ {ÌH$moUm§Mr g_ê$nVm {MÝhmZo Aer Xem©{dVmV. ∆ABC ∼ ∆DEF 
åhUOo {ÌH$moU ABC hm ∆DEF er g_ê$n Amho. ho ∼ {MÝh g_ê$nVm Xe©{dVo. ZddrÀ`m dJm©V 
AmnU "≅' ho {MÝh EH$ê$nVm Xe©{dÊ`mgmR>r dmnabo hmoVo.

òWo `m Jmoï>rda AmnU búm {Xbo nm{hOo H$s {ÌH$moUm§À`m EH$ê$nVo_Ü ò Ogo Ho$bo hmoVo VgoM 
{ÌH$moUm§À`m g_ê$nVo_Ü ò gm§Ho${VH$ {MÝh Xe©{dÊ`mgmR>r g§JV KQ>H$ `mo½` H«$_mZo {b{hbo nm{hOo. 
CXm: AmH¥$Vr 6.22 _Yrb {ÌH$moU ABC Am{U {ÌH$moU DEF gmR>r Amåhr ΔABC ∼ ΔEDF 
{H$§dm ΔABC ∼ ΔFED {bhÿ eH$V Zmht. na§Vw Amåhr ΔBAC ∼ ΔEDF Ago {bhÿ eH$Vmo.

AmVm EH$ Z¡g{J©H$ àý {Z_m©U hmoVmo. XmoZ {ÌH$moU ∆ABC Am{U ∆DEF `m§Mr g_ê$nVm 
VnmgÊ`mgmR>r, AmnU Zoh_r Ë`m§À`m g§JV H$moZm§Mr g_mZVm Am{U Ë`m§À`m g§JV ~mOw§Mo JwUmoÎma 

Ogo (∠A = ∠D, ∠B = ∠E, ∠C = ∠F) d 
AB BC CA= =
DF EF FD  nhmdo H$m? Mbm Vnmgy`m. Vwåhr  

9 dr _Ü`o EH$ê$nVoÀ`m H$gmoQ>rgmR>r XmoZ {ÌH$moUmÀ`m EH$ê$nVoV \$ŠV XmoZ {ÌH$moUmÀ`m g§JV 
VrZ OmoS>çm {_idVmo. `oWo gwÜXm XmoZ {ÌH$moUm§À`m g_ê$nVoMr H$gmoQ>r {_i{dÊ`mgmR>r Ë`m§À`m 
g§JV KQ>H$m§À`m H$_rV H$_r VrZ OmoS>çm {_i{dë`m nm{hOoV. `mgmR>r Imbrb H¥$Îmr H$am.

H¥$Vr 4 : BC A{U EF doJdoJù`m bm§~rMo aofmI§S> ¿`m. g_Om 3 cm Am{U 5 cm àË`oH$s. 
Ë`mZ§Va B d C q~Xÿer ∠PBC Am{U ∠QCB aMm g_mOm 600 Am{U 400. Ë`mMà_mUo E A{U 
F  q~Xÿer ∠REF Am{U ∠SFE AZwH«$_o 600 d 400 àË`oH$s aMm (AmH¥$Vr 6.23 nhm)

AmH¥$Vr 6.23

g_Om {H$aU BP Am{U CQ EH$_oH$m§g A Am{U {H$aU ER d FS EH$_oH$m§g D _Ü`o 
No>XVmV. ABC Am{U DEF `m XmoZ {ÌH$moUm§V ∠B = ∠E, ∠C = ∠F Am{U ∠A = ∠D åhUOoM 
`m XmoZ {ÌH$moUm§Mo g§JV H$moZ g_mZ AmhoV. Vwåhr Ë`m§À`m g§JV ~mOy {df`r H$m` gm§Jmb? BWo  
BC 3= =0.6
EF 5  Amho. Va 

AB
DE  A{U 

CA
FD  {df`r H$m`? AB, DE, CA Am{U FD _moOyZ
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Vwåhr 
AB
DE  A{U 

CA
FD  gwÕ 0.6 Amho ho gm§Jy eH$mb. `mdê$Z 

AB BC CA= =
DF EF FD . {hM H¥$Vr Vwåhr

g§JV H$moZ g_mZ KoD$Z AZoH$ {ÌH$moUm§Mr aMZm H$ê$ eH$mb. àË`oH$ doir Vwåhmbm Ë`m§À`m g§JV 
~mOw§Mo JwUmoÎma g_mZM AmT>iob `m H¥$Vrdê$Z AmnU XmoZ {ÌH$moUm§Mr g_ê$nVoMr H$gmoQ>r Imbrb  
à_mUo {_idy.

à_o` 6.3: XmoZ {ÌH$moUm_Ü`o Oa {VÝhr g§JV H$moZ g_mZ AgVrb Va Ë`m§À`m g§JV ~mOy g_mZ 
à_mUm§V AgVmV, åhUyZ Vo {ÌH$moU g_ê$n AgVmV.

hr H$gmoQ>r AAA (H$moZ, H$moZ, H$moZ) AgyZ XmoZ 

AmH¥$Vr 6.24

{ÌH$moUm§À`m g_ê$nVoMr H$gmoQ>r åhUyZ AmoiIbr 
OmVo. hm à_o` ∆ABC A{U ∆DEF _Ü`o  
∠A = ∠D, ∠B = ∠E A{U ∠C  = ∠F Ago KoD$Z 
{gÕ H$aVm `oVmo. (Am. 6.24 nhm)

DP = AB Am{U DQ = AC Ago KoD$Z PQ OmoS>m.

Ogo ∆ABC ≅ ∆DPQ  (H$m?)

 ∠B = ∠P = ∠E Am{U PQ || EF (H$go?)

∴           
DP DQ=
PE QF     (H$m?)

åhUOo           
AB AC=
DE DF    (H$m?)

Ë`mMà_mUo  
AB BC=
DE EF  Am{U åhUyZ 

AB BC AC=
DE EF DF

=

Qr>n : Oa {ÌH$moUmMo XmoZ H$moZ Xþgè`m {ÌH$moUmÀ`m AZwH«$_o XmoZ g§JV H$moZmer g_mZ AgVrb. 
Va H$moZm§À`m ~oarO {Z`_mZwgma Ë`m§Mm {Vgam H$moZ hr g_mZ hmoVmo. åhUyZ AAA hr g_ê$nVoMr 
H$gmoQ>r Imbrb à_mUo {b{hbr OmVo.

"EH$m {ÌH$moUmMo XmoZ H$moZ Xþgè`m {ÌH$moUmÀ`m AZwH«$_o XmoZ g§JV H$moZm§er g_mZ AgVrb, 
Va Vo XmoZ {ÌH$moU g_ê$n AgVmV'. hr XmoZ {ÌH$moUm§À`m g_ê$nVoMr AA H$gmoQ>r åhUyZ AmoiIbr 
OmVo. Vwåhr nm{hbm AmhmVM H$r, EH$m {ÌH$moUmMo VrZ H$moZ AZwH«$_o Xþgè`m {ÌH$moUmÀ`m VrZ 
g§JV H$moZm§er g_mZ AgVrb Va Ë`m XmoZ {ÌH$moUmÀ`m g§JV ~mOy à_mUmV AgVmV. (åhUOo 
g_mZ JwUmoÎmamV) `mMo ì`Ë`mg {dYmZ H$m` Agob? ì`Ë`mg gË` Amho H$m`? Xþgè`m eãXm§V, 
Oa EH$m {ÌH$moUmÀ`m ~mOy AZwH«$_o Xþgè`m {ÌH$moUmÀ`m g§JV ~mOw§er à_mUm§V AgVrb, Va ho 
Iao Amho H$m Ë`m§Mo g§JV H$moZ g_mZ AmhoV? Imbrb H¥$Vrdê$Z Vnmgm.
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H¥$Vr 5 : ∆ABC Am{U ∆DEF Ago aMm H$s¨ AB = 3 cm Am{U BC = 6 cm, CA = 8 cm,  
DE = 4.5 cm, EF = 9 cm Am{U FD = 12 cm (AmH¥$Vr 6.25 nhm)

AmH¥$Vr 6.25

Ogo 
AB BC CA=
DE EF FD

=  (
2
3  àË`oH$s g_mZ)

AmVm ∠A, ∠B, ∠C, ∠D, ∠E A{U ∠F _moOm. Vwåhmbm Ago {XgyZ `oB©b H$s, ∠A = ∠D, 

∠B = ∠E Am{U ∠C = ∠F åhUOoM XmoZ {ÌH$moUmMo g§JÎm H$moZ g_mZ AmhoV. Aem àH$maMo 

{ÌH$moU aMyZ (~mOy à_mUmV KoD$Z) àË`oH$ doir Vwåhr nmhÿ eH$mb H$s Ë`m§Mo g§JV H$moZ g_mZ 

AgVmV. Vo Imbrb g_ê$nVoÀ`m H$gmoQ>r à_mUo.

à_o` 6.4 : XmoZ {ÌH$moUmV Oa EH$m {ÌH$moUmÀ`m ~mOy Xþgè`m {ÌH$moUmÀ`m g§JV ~mOyer 

à_mUmV AgVrb, Va Ë`mMo g§JV H$moZ g_mZ AgyZ Vo XmoZ {ÌH$moU g_ê$n AgVmV.

hr XmoZ {ÌH$moUmÀ`m g_ê$nVoMr SSS (~mOy, ~mOy, ~mOy) H$gmoQ>r Amho. hm à_o` {gÕ 

H$aVm `oVmo Ogo ∆ABC Am{U ∆DEF Ago KoD$Z H$s¨, 
AB BC CA=
DE EF FD

=  (<1)(Am. 6.26 nhm)

AmH¥$Vr 6.26

DP = AB Am{U DQ = AC Ago hmoB©b Ago P d Q q~Xÿ ¿`m Am{U PQ OmoS>m.

Ago {XgyZ `oVo H$s¨,             
DP DQ=
PE QF  Am{U PQ || EF (H$go ?)

åhUyZ                       ∠P = ∠E Am{U ∠Q = ∠F
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åhUyZ                        
DP DQ PQ=
DE DF EF

=

			                
DP DQ BC=
DE DF EF

= (H$m?)

                                 BC = PQ (H$m?)

Á`mAWu ∆ABC ≅ ∆DEF  (H$m?)

åhUyZ ∠A = ∠D, ∠B = ∠E Am{U ∠C = ∠F (H$go ?)

Qr>n : Vwåhr ñ_aU H$am H$moUË`mhr XmoZ AQ>r{df`r (i) g§JV H$moZ g_mZ AgVmV Am{U 

(ii) g§JV ~mOy gma»`mM à_mUmV AgVmV. ho EdT>oM XmoZ ~hþ^wOmH¥$Vr g_ê$n AmhoV ho 

XmI{dÊ`mgmR>r nwaogo Zmhr. à_o` 6.3 Am{U à_o` 6.4 dê$Z XmoZ {ÌH$moUm§Mr g_ê$nVm gm§Jy 

eH$Vm. `oWo XmoÝhr AQ>r VnmgÊ`mMr JaO Zmhr. EH$ AQ> hr Xþgar AQ> gw{MV H$aVo.

B`Îmm 9 dr _Yrb XmoZ {ÌH$moUm§Mr EH$ê$nVm H$gmoQ>rMo ñ_aU H$am SSS g_ê$nVm H$gmoQ>rMr 

VwbZm SSS EH$ê$nVoÀ`m H$gmoQ>rer H$ê$Z nhm. `mgmR>r Imbrb H¥$Vr nhm.

H¥$Vr 6 : ∆ABC Am{U ∆DEF Ago aMm H$s, AB = 2 cm ∠A = 500, AC = 4 cm,  

DE = 3 cm, ∠D = 500 Am{U DF = 6 cm (AmH¥$Vr 6.27 nhm)

AmH¥$Vr 6.27

`oWo AmnU Ago nmhÿ eH$Vmo H$s,
AB
DE  

AB AC=
AE DF  (àË`oH$s 

2
3 ) na§Vw ∠A (~mOw AB Am{U AC 

Mm A§VJ©V H$moZ) = ∠D (~mOy DE Am{U DF Mm A§VJ©V H$moZ) Amho. EH$m {ÌH$moUmMm EH$ 

H$moZ Xþgè`m {ÌH$moUmÀ`m H$moZm~amo~a AgyZ Vo H$moZ gm_m{dï> H$aUmè`m ~mOy à_mUmV AmhoV. 

AmVm ∠B, ∠C, ∠E Am{U ∠F _moOm.

Vwåhmbm Ago {XgyZ `oB©b H$s, ∠B =∠E Am{U ∠C =∠F AWm©VM AAA g_ê$nVm 

H$gmoQ>rdê$Z ∆ABC ∼ ∆DEF Amho. AmnU Aem AZoH$ {ÌH$moUm§À`m OmoS>çm H$mTy>Z Ë`m_Ü`o EH$m 
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{ÌH$moUmMm EH$ H$moZ Xþgè`m {ÌH$moUmÀ`m EH$m H$moZmer g_mZ hmoB©b Ago H$s, Vo H$moZ gm_m{dï>> 
H$aUmè`m ~mOy à_mUmV AgVrb. àË`oH$ doir AmnUmg {XgyZ `oB©b H$s Vo {ÌH$moU g_ê$n 
hmoVrb. `m {ÌH$moUm§Mr g_ê$nVm Imbrb H$gmoQ>rÀ`m H$maUm_wio Amho.

à_o` 6.5 : Oa EH$m {ÌH$moUmMm EH$ H$moZ Xþgè`m {ÌH$moUmÀ`m EH$m g§JV H$moZmer g_mZ 
Agob Am{U Ë`m H$moZm§bm g_m{dï> H$aUmè`m ~mOy à_mUmV AgVrb, Va Vo XmoZ {ÌH$moU g_ê$n 
AgVmV.

`m H$gmoQ>rbm SAS (~m.H$mo.~m.) H$gmoQ>r åhUVmV.

n{hë`m à_mUoM `m à_o`m_Ü`o XmoZ {ÌH$moU 

AmH¥$Vr 6.28

ABC Am{U DEF Ago ¿`m H$s, 
AB
DE
AB AC=
AE DF  (< 1) 

AgVrb Am{U ∠A =∠D (AmH¥$Vr 6.28 nhm) 

∆DEF _Ü`o DP =AB Am{U DQ =AC Ago hmoB©b 

Ago P d Q q~Xÿ ¿`m d PQ OmoS>m.

AmVm PQ || EF Am{U ∆ABC ≅ ∆DPQ (H$go)?

åhUyZ          ∠A =∠D, ∠B =∠P Am{U ∠C = Q Amho

`mgmR>r          ∆ABC ∼ ∆DEF  (H$m?)

`m H$gmoQ>rÀ`m ñnï>rH$aUmgmR>r Imbrb CXmhaUo nmhÿ

CXmhaU 4 : AmH¥$Vr 6.29 _Ü`o Oa PQ || RS Amho, Va {gÕ H$am H$s, ∆POR ∼ ∆SOR

AmH¥$Vr 6.29

CH$b :           PQ || RS               ({Xbobo Amho)

     åhUyZ     ∠P =∠S           (ì`wËH«$_ H$moZ)

            ∠Q =∠R                        (ì`wËH«$_ H$moZ)

     Am{U  ∠POQ =∠SOR              (N>oXZ {déÕ H$moZ)

∴ ∆POQ ∼ ∆SOR (AAA g_ê$nVm H$gmoQ>r)
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CXmhaU 5 : AmH¥$Vr 6.30 _Yrb ∠P Mr {H$_§V H$mT>m.

AmH¥$Vr 6.30

CH$b :   ∆ABC Am{U ∆PQR `m_Ü`o,

    
AB 3.8 1 BC 6 1= = , = = ,
RQ 7.6 2 QP 12 2  Am{U 

CA 3 3 1= =
PR 26 3

AWm©V   
AB BC CA= =
RQ QP PR

åhUyZ   ∆ABC ∼ ∆PQR (SSS g_ê$nVm H$gmoQ>r)

∴        ∠C =∠P (g_ê$n {ÌH$moUmMo g§JV H$moZ)

  ∠C = 1800 - ∠A -∠B ({ÌH$moUmÀ`m H$moZm§Mr ~oarO JwUY_©)

      = 1800 - 800 - 600 = 400

∴      ∠C =  ∠P = 400

CXmhaU 6 : Am. 6.31 _Ü`o OA . OB = OC . OD Va {gÕ 

AmH¥$Vr 6.31

H$am H$s¨, ∠A =∠C Am{U ∠B =∠D

CH$b :  OA . OB = OC . OD ({Xbobo Amho) 

     ∴ 
OA OD=
OC OB = 

OA OD=
OC OB                      (1)

VgooM ∠AOD = ∠COB (N>oXZ{dê$ÜX H$moZ)  (2)

(1) d (2) dê$Z

 ∆AOD ∼ ∆COB (SAS g_ê$nVm H$gmoQ>r)

∴ ∠A = ∠C Am{U  ∠B =∠D  (g_ê$n {ÌH$moUm§Mo g§JV H$moZ)
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CXmhaU 7 : 90 cm C§Mr Agbobr EH$ _wbJr {dÚwV 

AmH¥$Vr 6.32

{Xì`mÀ`m Im§~mÀ`m nm`mnmgyZ 1.2 m/s JVrZo 
MmbV OmVo. Oa {Xdm O{_ZrnmgyZ 3.6 m C§Mrda 
Agob, Va 4 goH§$XmZ§Va Ë`m _wbrÀ`m gmdbrMr 
bm§~r H$mT>m.

CH$b : g_Om {Xdm Agbobm Im§~ AB d  
_wbrMr C§Mr CD Agob Va (AmH¥$Vr 6.32 _Ü`o nhm)  
4 goH§$XmZ§Va DE hr _wbrÀ`m gmdbrMr bm§~r 
Amho.

g_Om DE = x _r. Amho.
AmVm BD = 1.2 _r. × 4 = 4.8 _r.
bj Úm H$s, ∆ABE Am{U ∆CDE _Ü`o

                                               ∠B = ∠D   (àË`oH$s 900, H$maU Im§~ d _wbJr 
                                        XmoÝhr O{_Zrda C^o AmhoV.)

Am{U                      ∠E = ∠E    (gm_mB©H$ H$moZ)

åhUyZ                  ∆ABE ∼ ∆CDE (AA g_ê$nVm H$gmoQ>r)

∴                        
BE AB=
DE CD

                       
4.8 3.6

0.9
x

x
+

=           (90 cm = 
90

100  0.9 m)

                                        4.8 + x = 4x
                                               3x = 4.8
                                                 x = 1.6

åhUyZ 4 goH§$X Mmbë`mZ§Va _wbJrÀ`m gmdbrMr bm§~r 1.6 m Amho.

CXmhaU 8 : AmH¥$Vr 6.33 _Ü`o CM Am{U RN  

AmH¥$Vr 6.33

 
`m AZwH«$_o∆ABC Am{U ∆PQR `m {ÌH$moUmÀ`m _Ü`Jm 
AmhoV. Oa ∆ABC ∼ ∆PQR Va {gÕ H$am

(i) ∆AMC ∼ ∆PNR

(ii) 
CM AB=
RN PQ

(iii) ∆CMB ∼ ∆PNR
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CH$b : (i) ∆AMC ∼ ∆PNR                  

∴                 AB BC CA= =
PQ QR RP  	                     (1)

Am{U              ∠A = ∠P, ∠B = ∠Q  Am{U ∠C = ∠R        (2)

na§Vy               AB = 2 AM Am{U PQ = 2 PN (CM d RN `m _Ü`Jm AmhoV)

∴ (1) dê$Z      
2AM CA=
2PN RP

   åhUOo       
AM CA=
PN RP                                  (3)

VgoM       ∠MAC = ∠NPR       (2) dê$Z               (4)

åhUyZ (3) d (4) dê$Z

            ∆AMC ∼ ∆PNR      (SAS g_ê$nVm H$gmoQ>r)        (5)

(ii) (5) H$ê$Z   
CM CA=
RN RP                                  (6)

	 na§Vy         
CA AB=
RP PQ                (1) nmgyZ         (7)

	 ∴             
CM AB=
RN PQ  (6) Am{U (7) nmgyZ             (8)

(iii) nwÝhm 
AB BC=
PQ QR              (1 nmgyZ)

	    ∴  
CM BC=
RN QR            (8 nmgyZ)                  (9)

          

CM AB 2BM= =
RN PQ 2QN

   åhUOo 	
CM BM=
RN QN                                       (10)

  åhUOo  
CM BM BM= =
RN QN QN                          [(9) d (10) dê$Z]

∴ ∆CMB ∼ ∆RNQ                               (~m ~m ~m g_ê$nVm H$gmoQ>r)

(Qr>n : ^mJ (iii) Mr {gÕVm ^mJ (i) Mm dmna H$ê$Z {gÕ H$aVm `oVo.)
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ñdmÜ`m` 6.3

1.	 AmH¥$Vr 6.34 _Ü`o {Xboë`m {ÌH$moUm§À`m OmoS>çm_YyZ H$moUH$moUË`m OmoS>çm g_ê$n AmhoV? 
`mgmR>r H$moUË`m g_ê$nVm H$gmoQ>rMm dmna Ho$bobm Amho Vo {bhm. g_ê$n ∆ À`m OmoS>çm 
{MÝho dmnê$Z {bhm.

AmH¥$Vr 6.34

2.	 AmH¥$Vr 6.35 _Ü ò , ∆ODC ∼ ∆OBA.   ∠BOC = 1250  

AmH¥$Vr 6.35

Am{U ∠CDO = 700 Amho  Va ∠DOC, ∠DCO 
Am{U ∠OAB  H$mT>m.

3.	 ABCD hm g_b§~ Mm¡H$moZ Amho. Á`m_Ü`o  
AB || DC Amho. H$U© AC Am{U BD nañna O  
_Ü`o N>XoVmV. XmoZ {ÌH$moUm§À`m g_ê$nVm H$gmoQ>rMm

	 Cn`moJ H$ê$Z {gÕ H$am 
OA OB=
OC OD .

5
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4.	 AmH¥$Vr 6.36 _Ü`o 
QR QT=
QS PR  Am{U ∠1 = ∠2 Amho. 

AmH¥$Vr 6.36

 
Va XmIdm H$s ∆POS ∼ ∆TQR.

5.	 ∆PQR À`m ~mOy PQ Am{U QR da AZwH«$_o S Am{U T 
ho XmoZ q~Xÿ AmhoV H$s ∠P = ∠RTS. Va Ago XmIdm H$s 
∆RPQ ∼ ∆RTS.

6.	 AmH¥$Vr 6.37 _Ü`o Oa ∆ABE ≅ ∆ACD	

AmH¥$Vr 6.37

	  Va ∆ADE ∼ ∆ABC XmIdm.                                                                                             

7.	 AmH¥$Vr 6.38 _Ü`o ∆ABC Mo {eamob§~ AD Am{U CE EH$_oH$m§g  
P q~XÿV N>oXVmV Va XmIdm.

	 (i) ∆AEP ∼ ∆CDP
	 (ii) ∆ABD ∼ ∆CBE
	 (iii) ∆AEC ∼ ∆ADB		

AmH¥$Vr 6.38

	 (iv) ∆PDC ∼ ∆BEC

8.	 g_m§Va^wO Mm¡H$moZ ABCD Mr ~mOy AD dmT>[dbr Amho. 
Ë`mda E hm q~Xÿ Amho. Am{U BE ~mOy CD bm F _Ü`o 
N>oXVo Va {gÕ H$am H$s ∆ABE ∼ ∆CFB.

9.	 AmH¥$Vr 6.39 _Ü`o ∆ABC Am{n ∆AMP ho XmoZ 

AmH¥$Vr 6.39

H$mQ>H$moZ {ÌH$moU AgyZ ∠B Am{U ∠M ho AZwH«$_o 
H$mQ>H$moZ AmhoV. Va {gÕ H$am (i) ∆ABC ∼ ∆AMP  

					         (ii) CA BC=
PA MP

10.	CD Am{U GH ho AZwH«$_o ∠ACB  Am{U ∠EGF Mo 
H$moZ Xþ^mOH$ AmhoV Ago H$s D Am{U H ho AZwH«$_o ∆ABC Am{U ∆EFG À`m AB d FE 
~mOyda AmhoV. Oa ∆ABC ∼ ∆FEG Va XmIdm

	 (i) CD AC=
GH FG

	 (ii) ∆DCB ∼ ∆HGE

	 (iii) ∆DCA ∼ ∆HGF
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11.	AmH¥$Vr 6.40 _Ü`o AB = AC AgUmam EH$ g_{Û^wO 

AmH¥$Vr 6.40

{ÌH$moU ABC À`m CB ~mOwda E hm EH$ q~Xÿ Amho. 
Oa AD ⊥ BC Am{U EF ⊥ AC Amho Va {gÕ H$am 
∆ABD ∼ ∆ECF

12.	∆ABC À`m ~mOy AB Am{U BC d _Ü`mJm AD 
`m AZwH«$_o Xþgam ∆ PQR À`m ~mOy PQ d QR 
Am{U _Ü`Jm PM `m§À`mer à_mUmV AmhoV. Va 
{gÕ H$am. ∆ABC ∼ ∆PQR. AmH¥$Vr 6.41

13.	∆ABC À`m BC ~mOyda D hm {~§Xþ Agm Amho 

AmH¥$Vr 6.41

H$s, ∠ADC = ∠BAC Amho. XmIdm H$s, 
CA2 = CB.CD Amho.

14.	∆ABC À`m ~mOw AB Am{U AC d _Ü`Jm 
AD ho Xþgè`m ∆PQR À`m AZwH«$_o PQ Am{U 
PR d _Ü`Jm PM `m§À`mer à_mUm§V AmhoV Va XmIdm ∆ABC ∼ ∆PQR Amho.

15.	EH$m 6 m C§MrÀ`m Cä`m Im§~mMr gmdbrMr bm§~r 4 m Amho. `mM doiobm EH$m _Zmoè`mMr 
gmdbrMr bm§~r 28 _r Amho. Va _Zmoè`mMr C§Mr H$mT>m.

16.	AD Am{U PM ̀ m AZwH«$_o ∆ABC Am{U ∆PQR À`m _Ü`Jm AmhoV. Oa ∆ABC ∼ ∆PQR

	 AmhoV, Va {gÕ H$am H$s, AB AD=
PQ PM

.

gmam§e : `m àH$aUmV Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

1.	 XmoZ AmH¥$Ë`m gma»`mM ê$nmV AgyZ g_mZ _mnmV ZgVrb Ë`m§Zm g_ê$n AmH¥$Ë`m åhUVmV.

2.	 gd© EH$ê$n AmH¥$Ë`m g_ê$n AgVmV nU ì`Ë`mg gË` AgV Zmhr.

3.	 XmoZ g_mZ ~mOw AgUmè`m ~hþ^wOmH¥$Vr g_ê$n AgVmV Ooìhm.

	 (i) Ë`m§Mo g§JÎm H$moZ g_mZ AgVmV (ii) Ë`m§À`m g§JV ~mOy à_mUm§V AgVmV.

4.	 {ÌH$moUmÀ`m EH$m ~mOybm g_m§Va AgUmar aofm BVa XmoZ ~mOw§Zm à_mUmV {d^mJVo.

5.	 Oa {ÌH$moUmÀ`m XmoZ ~mOyZm à_mUmV {d^mJUmar aofm {Vgè`m ~mOyg g_m§Va AgVo.

6.	 Oa XmoZ {ÌH$moUmV Ë`m§Mo g§JV H$moZ g_mZ AgVrb Va Ë`m§À`m g§JV ~mOy à_mUmV 
AgVmV. åhUyZ XmoZ {ÌH$moU g_ê$n hmoVmV (H$mo H$mo H$mo g_ê$nVm H$gmoQ>r).
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7.	 Oa EH$m {ÌH$moUmMo XmoZ H$moZ Xþgè`m {ÌH$moUmÀ`m XmoZ H$moZm§er g_mZ AgVrb Va Vo XmoZ 
{ÌH$moU g_ê$n AgVmV. (H$mo H$mo g_ê$nVm H$gmoQ>r)

8.	 XmoZ {ÌH$moUmV Oa g§JV ~Oy à_mUm§V AgVrb Va Ë`m§Mo g§JV H$moZ g_mZ AgVmV. 
åhUOoM XmoÝhr {ÌH$moU g_ê$n AgVmV. (~m ~m ~m g_ê$nVm H$gmoQ>r)

9.	 Oa EH$m {ÌH$moUmÀ`m XmoZ ~mOy d EH$ H$moZ Xþgè`m {ÌH$moUmÀ`m g§JV H$moZmer d 
H$moZ gm_m{dï> H$aUmè`m ~mOw§er à_mUmV AgVrb Va Vo {ÌH$moU g_ê$n AgVmV. 
(SAS g_ê$nVm H$gmoQ>r)

dmMH$mZm gyMZm

Oa XmoZ H$mQ>H$moZ {ÌH$moUm_Ü`o EH$m {ÌH$moUmMm H$U© d EH$ ~mOy ho Xþgè`m {ÌH$moUmMm H$U© d 
g§JV ~mOy `m§À`mer à_mUmV AgVrb, Va Vo XmoZ H$mQ>H$moU {ÌH$moU g_ê$n AgVmV. `mbmM 
RHS (H$U©-^wOm) g_ê$nVm H$gmoQ>r åhUVmV.

Oa AmnU `m H$gmoQ>rMm dmna àH$aU 8 _Yrb CXmhaU 2 _Ü`o Ho$bm Va {gÕVm AOyZhr 
gmonr hmoB©b.

***
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7.1 n[aM` :

B`Îmm 9 dr _Ü`o {eH$bm AmhmV H$s, EH$m àVbmda q~XÿMo ñWmZ Xe©{dUo ho AmnU Am{U 
Ë`mgmR>r gh{ZX}eH$ Ajm§Mr Amdí`H$Vm AgVo. y - AjmnmgyZÀ`m A§Vamdarb AgUmè`m q~Xÿbm  
x - gh{ZX}eH$ (abscissa) åhUVmV. VgoM x - AjmnmgyZÀ`m A§Vamdarb AgUmè`m q~Xÿbm 
y - gh{ZX}eH$ (ordinate) åhUVmV. x - Ajmdarb gh{ZX}eH$m§Mo q~Xÿ (x, o) Am{U  
y - Ajmdarb gh{ZX}eH$m§Mo q~Xÿ (o, y) `m ñdê$nmV AgVmV.

Vw_À`mgmR>r ̀ oWo EH$ Ioi Amho. EH$m AmboImÀ`m nonada b§~ AgUmao XmoZ Aj H$mT>m. AmVm 
{Xboë`m _m[hVrZwgma q~Xÿ§Mr ñWmnZm H$am d `m à_mUo OmoS>m . A(4,8) bm B(3,9) bm C(3,8) 
bm D(1,6) bm E(1,5) bm F(3,3) bm G(6,3) bm H(8,5) bm I (8,6) bm J (6,8), bm K (6,9), bm  
L (5,8)  bm A q~Xÿ gm§Ym. Ë`mZ§Va P (3. 5, 7), Q (3, 6) Am{U R(4,6) q~Xÿ EH$_oH$m§Zm {ÌH$moUmÀ`m 
ñdê$nmV OmoS>m. Ë`mMà_mUo X (5.5, 7), Y(5, 6) Am{U Z (6, 6) q~Xÿ gwÕm {ÌH$moUmÀ`m ñdê$nmV 
OmoS>m. AmVm  Z(6, 6) q~Xÿ (0, 5)  Am{U (0, 6)  Am{U U hm q~Xÿ (9, 5) Am{U (9, 6) OmoS>m. 
`mdê$Z H$moUË`m àH$mamMr AmH¥$Vr Vwåhmbm {Xgob?

VgoM AmnU ax + by + c = 0, (`oWo a d b ≠ 0). `m ñdê$nmV Agbobr XmoZ 
MbnXr` aofr` g_rH$aUo nmhÿ eH$Vm. Ooìhm AmboImda EH$ gai aofm aMbr OmVo, Voìhm,  
AmnU y = ax2+bx+c  (a ≠ 0)  hm nadb` AmboIm_Ü`o Xe©drbm Amho Ago dJ© g_rH$aU 
àH$aUmV {eH$bm AmhmV. åhUOoM ̂ y[_Vr_Yrb AmH¥$VrMm Aä`mg H$ê$Z ~rOJ[UVr V§Ì dmnê$Z  
gh{ZX}eH$$ ^y[_VrMr àJVr Pmbr Amho. H$maU `m gh{ZX}eH$ ^y[_VrMm ^anya Agm Cn`moJ 
A{^`m§[ÌH$s (Engineeing), ^m¡[VH$emó (physics), Obn`©Q>Z (Navigation), ^yH§$n 
_mnZ `§Ì (Seismology) _Ü`o Ho$bm OmVmo.

  gh{ZX}eH$ ^y{_Vr
 CO-ORDINATE GEOMETRY 7
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`m àH$maUm_Ü`o AmnU, gh{ZX}eH$ {Xbm AgVm XmoZ q~Xÿ_Yrb A§Va Am{U q~Xÿ {Xbo 
AgVm {ÌH$moUmMo joÌ\$i H$mT>Uo `m§Mm Aä`mg H$aUma AmhmV. VgoM EH$m gaiaofmdarb q~Xÿ 
Am{U q~Xÿ§Mo JwUmoÎma {Xbo AgVm gh{ZX}eH$ q~Xÿ emoYUo ho hr {eH$Uma AmhmV.

7.2 A§VamMo gyÌ (Distance Formula)    	       

AmH¥$Vr 7.1

CÎma

nyd©

        

AmVm AmnU nwT>rb pñWVrMo {ZarjU H$ê$. A ̀ m ehamnmgyZ  
nyd}bm 36 km Am{U VoWyZ CÎmaobm 15 km A§Vamda B ho eha 
Amho. H$moUVohr _mnU Z KoVm AmnU A nmgyZ B ehamn`ªVMo 
A§Va H$mTy> eH$Vmo H$m? hr pñWVr AmboIm_Ü`o Xe©{dbobr Amho 
AmH¥$Vr 7.1 nhm. ̀ mgmR>r AmnU nm`W°JmoagMm à_o` Cn`moJ H$ê$ 
 eH$Vmo H$m?

AmVm, g_Om x - Ajmda XmoZ q~Xÿ AmhoV. Ë`m_Yr A§Va 

AmH¥$Vr 7.2

Vwåhr H$mTy> eH$mb? AmH¥$Vr 7.2 _Ü`o A (4, 0) Am{U  
B(6, 0) ho XmoZ q~Xÿ KoD$. ho XmoZ q~Xÿ x- Ajmda AmhoV.

AmH¥$Vr_Ü`o, OA = 4  EH$H$ Am{U OB = 6  EH$H$ 
nmhÿ eH$Vm.

åhUyZ. A nmgyZ B n`ªVMo A§Va AB = OB - OA = 
6-4=2 EH$H Amho.

åhUyZ, Oa x - Ajmda XmoZ q~Xÿ AgVrb Va AmnU 
ghO Ë`m_Yrb A§Va H$mTy> eH$Vmo.

AmVm, y-Ajmdarb XmoZ q~Xÿ KoD$. ̀ m XmoZ q~XÿMo A§Va AmnU 
H$mTy> eH$Vm H$m? Oa y-Ajmda c (0, 3) Am{U D (0, 8) AgVrb Va CD =8-3=5 EH$H$ H$mTy> eH$Vmo  
(AmH¥$Vr 7.2 nhm)

`mZ§Va, AmnU c nmgyZ A n`ªVMo A§Va H$mTy> eH$mb H$m? (AmH¥$Vr 7.2 _Ü`o) Oa  
OA=4 EH$H$ Am{U OC=3  EH$H$ Va C nmgyZ A n`ªVMo A§Va AC = 2 23 4+   =5 EH$H$ 
Ë`mMà_mUo B nmgyZ D n`ªVMo A§Va H$mTy> eH$Vm åhUOoM BD=10 EH$H$.

AmVm, Oa XmoZ q~Xÿ gh{ZX}eH$ Ajmda AgVrb Va AmnU Ë`m_Yrb A§Va H$mTy> 
 eH$mb H$m? hmo, nm`W°Jmoag à_o`mMm Cn`moJ H$ê$Z ho gmoS>dy eH$Vmo. `mgmR>r nwT>rb CXmhaU 
gmoS>dy`m.
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AmH¥$Vr 7.3 _Ü ò, n{hë`m MaUmV P (4.6) Am{U Q(6.8) ho 

AmH¥$Vr 7.3

q~Xÿ AmhoV. `m_Yrb A§Va H$mT>Ê`mgmR>r nm`W°JmoagMm  
à_o` H$gm Cn`moJ H$ê$ eH$Vmo? AmVm P Am{U Q q~XÿVyZ  
X - Ajmda PR Am{U QS b§~ H$m§Ty>. VgoM PT⊥QS aMm. 
Ë`mZ§Va R d S Mo (4, 0) Am{U (6, 0) ho gh{ZX}eH$ q~Xÿ 
hmoVrb. åhUyZ RS=2 EH$H$. VgoM QS=8 EH$H$ Am{U 
TS=PR=6 EH$H$ Amho.

åhUyZ, QT=2 EH$H$ Am{U PT = RS = 2 EH$H$. 
AmVm, nm`W°JmoagMm à_o` Cn`moJ H$ê$Z 

       PQ2 = PT2 + QT2 

	                  = 22 + 22 = 8

... PQ  = 2 2  EH$H$

XmoZ {^Þ MaUmVrb XmoZ q~XÿVrb A§Va H$go H$mT>mb? AmH¥$Vr 7.4 _Ü`o Xe©{dë`mà_mUo 
q~Xÿ P (6, 4) Am{U  Q (-5, -3) AmhoV. x - Ajmbm b§~ AgUmar QS aofm H$mT>m "P' `m 
q~XÿVyZ QS da PT hm b§~ H$mT>m H$s, Omo y - Ajdarb R q~XÿV {_iVmo.

AmH¥$Vr 7.4

PT =11 EH$H$, Am{U QT = 7 EH$H$ (H$m ?)

PTQ `m H$mQ>H$moZ {ÌH$moUmgmR>r nm`W°JmoagMm à_o` Cn`moJ  H$ê$Z, 

PQ = 2 211 7 170+ =  EH$H$.
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AmVm, P(x1, y1) Am{U Q(x1, y1) `m XmoZ q~Xÿ_Yrb A§Va emoYy. X-Amda PT d QS b§~ 
H$mT>m. VgoM PT ⊥ QS  aMm (AmH¥$Vr 7.5 nhm.)

Va, OR = x1, OS = x2, åhUyZ, RS = x2 – x1 = PT.           

AmH¥$Vr 7.5

VgoM, SQ = y2, ST = PR = y, åhUyZ QT = y2 – y1 

AmVm, ∆ PTQ, _Ü`o nm`W°JmoagÀ`m à_o`mZwgma 
PQ2 = PT2 + QT2

	  = (x2 – x1)
2 + (y2 – y1)

2

PQ = 2 2
2 1 2 1(x -x ) +(y -y )

bjmV R>odm H$s, A§Va ho Zoh_r YZ Agbo nmhrOo. åhUyZ \$ŠV YZ dJ©_yi Amdí`H$ 
AgVmV. åhUyZ P (x1, y1) Am{U Q (x2, y2) q~Xÿ_Yrb A§Va.

PQ = 2 1 2 1
2 2(x  - x )  + (y  - y )

`mbm A§VamMogyÌ (Distance Formula) åhUVmV.

Qr>n :

1.	 H$mhr doiobm O(0, 0)  nmgyZ P(x, y) q~Xÿ n`ªVMo A§Va 

	 OP = x2
  + y2

 

2.	 ho Agohr {bhÿ eH$Vmo, PQ = (x1 - x2)
2 + (y1 - y2)

2  (H$m?)

CXmhaU 1 : (3, 2), (-2,-3) Am{U (2, 3) ho q~Xÿ {ÌH$moU V`ma H$ê$ eH$VmV H$m? Oa 
AgVrb Va  Ë`m {ÌH$moUmMm àH$ma gm§Jm.

CH$b : PQ, QR  Am{U PR _Yrb A§Va H$mT>Ê`mgmR>r A§VamÀ`m gyÌmMm dmna H$ê$. 
Ooìhm P (3, 2), Q (-2, -3) Am{U R (2, 3)  q~Xÿ {Xbo AmhoV.

PQ = (3 + 2)2 + (2 + 3)2 = 52
  + 52

 
 = 50  = 7.07 (A§XmOo)

QR = (-2 -2)2 + (-3 - 3)2 = (-4)2 + (-6)2 
 = 52  = 7.21 (A§XmOo)

PQ = (3 - 2)2 + (2 - 3)2  = 12
  + (-1)2 

 = 2 = 1.41 (A§XmOo)

`m n¡H$s H$moUË`mhr XmoZ A§Vam§Mr ~oarO hr {Vgè`m A§Vam nojm OmñV Amho. åhUyZ q~Xÿ  
P, Q d R ho {ÌH$moU V`ma H$ê$ eH$VmV.
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VgoM PQ2 + PR2 = QR2  nm`W°JmoagÀ`m à_o`mÀ`m ì`Ë`mgmà_mUo, AmnUmg P = 90O  
_mhrV Amho. åhUyZ PQR hm H$mQ>H$moZ {ÌH$moU Amho.

CXmhaU 2 : (1, 7), (4, 2) (-1, -1) Am{U (-4, 4) ho Mm¡agmMo {eamo{~§Xÿ AmhoV Ago 
{gÕ H$am.

CH$b : A (1, 7), B (4, 2), C (-1, -1) d D (-4, 4) ho q~Xÿ {Xbobo AmhoV. Mm¡agmÀ`m 
JwUY_m©Zwgma Mma hr ~mOy g_mZ d H$U© g_mZ Agob Va ABCD hm Mm¡ag Amho Ago XmIdy  
eH$Vmo. AmVm -

	 AB = (1 - 4)2 + (7 - 2)2  = 9  + 25  = 34

	 BC = (4 + 1)2 + (2 + 1)2 = 25 + 9 
 = 34

	 CD = (-1+4)2 + (-1 - 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

`oWo AB = BC = CD = DA  Am{U AB = BD  åhUyZ H$U© AC d BD g_mZ AgyZ 
Mm¡H$moZmMm Mmahr ~mOy g_mZ AmhoV åhUyZ ABCD hm Mm¡ag Amho.

n`m©`r nÕV: AC hm H$U©  g_mZ AgyZ 

AmH¥$Vr 7.6

AmS>ì`m  
am§Jm

Cä`m am§Jm

 
Mmahr ~mOy g_mZ AgVmV. ̀ oWo AC2+DC2=34 
+ 34 = 68 = AC2  åhUyZ nm`W°JmoagÀ`m 
ì`Ë`mgmà_mUo D  = 90O EH$ H$moZ 900 
Am{U Mmahr ~mOÿ g_mZ Agbobm Mm¡H$moZ 
åhUOoM Mm¡ag hmo`. åhUyZ ABCD hm Mm¡ag 
Amho. 

CXmhaU 3 : EH$m dJm©Vrb ~¡R>H$sMr aMZm 
AmH¥$Vr 7.6 _Ü`o Xe©{dbr Amho. Am{e_m, 
^maVr Am{U H°$_obm AZwH«$_o A (3, 1), B 
(6, 4) d C (8, 6) `m {R>H$mUr ~gë`m 
AmhoV. Ë`m EH$maofoV ~gë`m AmhoV H$m? 
`mMm {dMma H$ê$Z `m CÎmamMo H$maU {bhm.
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CH$b : A§VamÀ`m gyÌmMm Cn`moJ H$ê$Z 

	 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 = (-1+4)2 + (7 - 4)2 = 25  + 25  = 50  = 5 2

åhUyZ, AB + BC = 3 2 + 2 2 = 5 2  Ë`m_wio q~Xÿ A, B d C ho EH$mgaiaofoV 
AmhoV. åhUyZ {VÝhrhr EH  aofr` AmhoV.

CXmhaU 4 : {~§Xÿ (7, 1) Am{U (3, 5) À`m g_mZ A§Vamda (x, y) Agob Va x Am{U y 
_Yrb g§~§Y {bhm.

CH$b : q~Xÿ A (7, 1) Am{U B (3, 5) ho P (x, y) À`m g_mZ A§Vamda Amho.

{Xbo Amho H$s AP = BP ho g§~§Y Xe©{dVo.
åhUyZ, AP2 = BP2

 (x – 7)2 + (y – 1)2 = (x – 3)2 + (y – 5)2

x2 – 14x + 49 + y2 – 2y + 1 = x2 – 6x + 9 + y2 – 10y + 25
x – y = 2 ho g§~§Y Xe©{dVo. 

Qr>n : x - y = 2 ̀ m g_rH$aUmMm AmboI gaiaofr` Amho. 

AmH¥$Vr 7.7

AB `m aofmI§S>mda b§~ AgUmao q~Xÿ A d B g_mZ 
A§Vamda AgVmV ho AmnU _mJrb B`VoV {eH$bm 
AmhmV. åhUyZ AB `m aofmI§S>mda x - y = 2 Mm 
AmboI b§~ AgVmo. (AmH¥$Vr 7.7 nhm) 

CXmhaU 5 : q~Xÿ A (6, 5) Am{U B (-4, 3)  er 
g_mZ A§Vamda AgUmè`m y - Ajmdarb q~Xÿ emoYm.

CH$b : AmnUmg _mhrV Amho H$s, y - Ajmdarb 
q~Xÿ (0, y) `m ñdê$nmV AgVmV.  VgoM A d B er 
g_mZ A§Vamda AgUmao P (0, y) q~Xÿ AmhoV, Va

(6 - 0)2 + (5 - y)2 = (-4 - 0)2 + (3 - y)2

	 36 + 25 + y2 - 10y = 16 + 9 + y2 - 6y 

	 ∴ 4y = 36

	 ∴ y = 9
åhUyZ {_imbobo q~Xÿ (0, 9) Amho.
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CH$b {_imbobo : AP = (6 - 0)2 + (5 - 9)2  = 36+16  = 52

		         BP = (-4 - 0)2 + (3 - 9)2 = 16+36  = 52

Qr>n : darb dmnabobm eoam åhUOoM, q~Xÿ (0,9) hm Y - Ajmer A§VarV AgyZ AB aofmI§S>mMm 
b§~ Xþ^mOH$ Amho.

ñdmÜ`m` 7.1

1.	 Imbrb {Xboë`m àË`oH$ OmoS>rÀ`m q~Xÿ_Yrb A§Va H$mT>m. 
	 i) (2, 3), (4, 1)	 ii) (-5, 7), (-1, 3)	 iii) (a, b), (-a, -b)

2.	 (0, 0)  Am{U (36, 15) q~Xÿ_Yrb A§Va H$mT>m. KQ>H$ 7.2 _Yrb MMm© H$aÊ`mV `oV 
Agboë`m A d B  q~Xÿ _Yrb A§Va Vwåhr H$mTy> eH$Vm H$m?

3.	 q~Xÿ (1, 5) (2, 3) Am{U (-2, -11) EH$aofr` AmhoV ho {gÕ H$am.

4.	 {~§Xÿ (1,5) (2,3) Am{U (7, -2) g_m§Va^yO {ÌH$moUmMo {eamoq~Xÿ AmhoV H$m? {gÕ H$am.

5.	 AmH¥$Vr 7.8 _Ü`o XmI{dë`mn«_mUo EH$mM dJm©Vrb 

AmH¥$Vr 7.8

n§ŠVr

ñV§^

 
4 [_Ì A, B, C d D {~§XÿV ~gbobo AmhoV. 
Ë`mMdoir H$mhr doimZ§Va M§nm Am{U M_obr 
dJm©V àdoe H$aVmV Am{U M§nm M_obrbm åhUVo 
H$s ABCD hm Mm¡ag Amho Ago g_Oy ZH$mo? 
`mdê$Z M_obr {dMma H$aVo. Va `mn¡H$s H$moU 
~amo~a ~mobV Amho. `mgmR>r A§VamMo gyÌ Cn`moJ 
H$ê$Z nS>Vmim.

6.	 Imbrb q~XÿMm Cn`moJ H$ê$Z Mm¡H$moZmMo àH$ma 
AmoiIm Am{U H$maU gm§Jm.

	 i) (-1, 2), (1, 0), (-1, 2), (-3, 0) (1, 0)
	 ii) (-3, 5), (3, 1), (0, 3), (-1, -4)     	    iii) (4, 5), (7, 6), (4, 3), (1, 2)

7. 	(2, -5) Am[U (-2, 9) g_mZ A§Vamda AgUmè`m x -Ajmdarb q~Xÿ H$mT>m.

8. 	q~Xÿ P (2, -3) Am{U Q (10, y) `m _Yrb A§Va Oa 10 EH$H$ Agob Va 'y' Mr qH$_V H$mT>m.

9.	 Oa P (5, -3) Am{U R (X, 6) nmgyZ Q (0, 1) q~Xÿ g_mZ A§Vamda Agob Va x Mr 
qH$_V H$mT>m Am{U QR  d PR _Yrb A§Va H$mT>m.

10.	(3, 6) Am{U (-3, 4) g_mZ A§Vamda AgUmè`m (x, y) q~Xÿ_Yrb x  Am{U y _Yrb 
g§~§Y AmoiIm.
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7.3 I§S> gyÌ qH$dm {d^mOZ gyÌ (Section Formula)  	  

AmVm 7.2 _Yrb pñWVr naV H$ê$. ̀ oWo  XÿaÜdZrMm ñV§^ 

AmH¥$Vr 7.9

P hm A Am{U B À`m _Ü`o C^m Amho. åhUOoM Ë`mMr 
pñWVr Aer Amho H$s A nmgyZMo A§Va B n`ªV XþßnQ> 
hmoB©b. Oa AB da P q~Xÿ Agob Va P hm AB bm 1:2 
à_mUmV {d^mJVmo. (AmH¥$Vr 7.9 nhm). Oa "0' _Yyb A 
hm q~Xÿ KoVbm Am{U Ajmda EH$H$ åhUOo 1 Km KoVbo 
Va B Mm gh{ZX}eH$ q~Xÿ (36, 15) hmoB©b. Oa AmnUmg ñV§^mMr pñWVr AmoiIm`Mr Agob 
Va P gh{ZX}eH$ q~Xÿ H$mT>mdm bmJob. Va ho q~Xÿ H$go H$mT>mb?

'P' Mo gh{ZX}eH$ (x, y) _mZy, P Am{U B nmgyZ x - Ajmda b§~ Q>mH$m Oo x Ajmbm D 
d E _Ü`o {_iVrb. PC ┴ BE  aMm. H$mo. H$mo. (AA) `m g_ê$nVoÀ`m J¥{hVH$mdê$Z ∆POD 
Am{U ∆BPC g_ê$n AmhoV.

åhUOo,  OD
PC  = OP

PB  = 1
2 , Am{U PD

BC  = OP
PB  = 1

2

            åhUyZ,  x
36 - x = 

1
2  Am{U y

15 - y = 
1
2  

`m g_rH$aUmdê$Z x = 12 Am{U y = 5 {_iVmV.

`mdê$Z AmnU gm§Jy eH$Vmo H$s  P (12, 5) ̀ m gh{ZX}eH$mnmgyZ OP : PB = 1 : 2  {_iVo.

AmVm ho g_OyZ KoÊ`mgmR>r Am{U `m_Ü`o gwYmaUm

AmH¥$Vr 7.10

H$aÊ`mgmR>r AmnU H$mhr CXmhaUo gmoS>{dÊ`mgmR>r gwÌmMr 
{Z{_©Vr H$ê$.

g_Om AB aofm, q~Xÿ A (x1, y1) Am{U B (x2, y2)  
`m§Zm OmoS>Vo Am{U P (x, y) q~Xÿ AB aofmI§S>mbm m1 : m2 
JwUmoÎmamV {d^mJVmo.

... PA
PB  = 

m1

m2
 (AmH¥$Vr 7.10 nhm)

x - Ajmda b§~ AgUmao AR, PS  d BT H$mT>m.

VgoM x - Ajmer g_m§Va AgUmao AQ d PC aMm.

AA g_ê$nVm H$gmoQ>rZwgma ∆PAQ ~ ∆BPC
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åhUyZ,	 PA
BP  = AQ

PC  = PQ
BC 		  (1)

AmVm,	 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
`m qH$_Vr (1) _Ü`o KmSy>Z

	
m1

m2
 = x - x1

x2 - x
 = y - y1

y2 - y

	
m1

m2
 = x - x1

x2 - x
, Va  x =  

m1x2 + m2x1
m1 + m2

 

VgoM,	
m1

m2
 = y - y1

y2 - y
,  Va  y =  

m1y2 + m2y1
m1 + m2

 

q~Xÿ A (x1, y1) Am{U B (x2, y2) aofobm Xþ^mJUmam gh{ZX}eH$ q~Xÿ P (x, y) hm 
m1 : m2  `m à_mUmV AgVmo.
		 m1x2 + m2x1

  m1 + m2

m1y2 + m2y1
m1 + m2

,

`mbmM I§S> gyÌ qH$dm {d^mOZ gyÌ (Section Formula) åhUVmV.

	 ho y- Ajmda b§~ AgUmao q~Xÿ A,P Am{U B KoD$Z Imbrb gyÌ {gÕ H$ê$ eH$Vm.

gh{ZX}eH$ q~Xÿ P Mo AB er à_mU k:1 Agob Va 
kx2 + x1

k + 1
k1y2 +  y1

k + 1
,  

{deof pñWVr : Oa P  hm AB Mm _Ü`q~Xÿ AgyZ Ë`mMo à_mU m:n = 1:1 Agob Va P 
 Mo gh{ZX}eH$ 

1.x1 + 1.x2

1 + 1
1.y1 + 1.y2

1 + 1
,  = x1 + x2

2
y1 + y2

2
,

`mbmM _Ü`q~Xÿ gyÌ (mid point formula) åhUVmV. AmVm H$mhr I§S> gyÌmdê$Z  
CXmhaUo gmoS>dy.

CXmhaU 6 : q~Xÿ (4, -3) Am{U (8, 5) bm OmoS>Umar aofm 3:1 JwUmoÎmamV Agob Va q~XwMo  
gh{ZX}eH$ H$mT>m.

CH$b : P (x, y) hm q~Xÿ KoVbm Amho. `mgmR>r I§S> gyÌmdê$Z.

x =
3(8) + 1(4)

3+ 1
= 7, y =

3(5) + 1(-3)
3+ 1

= 3 

åhUyZ {_imbobm q~Xÿ (7, 3) AmhoV.
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CXmhaU 7 : q~Xÿ (-4, 6) hm q~Xÿ A (-6, 10) Am{U q~Xÿ  B (3, -8) ̀ m§Zm OmoS>Umè`m 
aofoer Xþ^mJV Agob Va Ë`mMo JwUmoÎma H$mT>m.

CH$b : m1 : m2 JwUmoÎmamV (-4, 6) hm q~Xÿ AB bm {d^mJVmo Va I§S> gyÌmdê$Z

	 (-4, 6) = 
3m1 - 6m2
m1 + m2

-8m1 + 6m2
m1 + m2

	 (1)

AmR>dm H$s, Oa (x, y) = (a, b) Va x = a Am{U y = b 

åhUyZ,  -4 = 
3m1 - 6m2
m1 + m2

 Am[U 6 = 
-8m1 + 6m2

m1 + m2
  

	 -4 = 
3m1 - 6m2
m1 + m2

	 -4m1 - 4m2 = 3m1 - 6m2

AmVm,	 7m1 = 2m2

	 m1 : m2 = 2 : 7

AgoM y - gh{ZX}eH$mdarb JwUmoÎma nS>Vmiy eH$Vm.

AmVm, 
-8m1 + 10m2

m1 + m2
 = 

-8
m1

m2
 + 10

m1

m2
 + 1

 (m2Zo ^mJyZ)

	 = 
-8×2

7  + 10
2
7  + 1

= 6

åhUyZ, (-4, 6) hm q~Xÿ A (-6, 10) Am{U B (3, -8) `m OmoS>Umè`m aofoer à_mUmV 
AgyZ Vmo 2:7  `m JwUmoÎmamV {d^mJVmo.

n`m©`r CH$b : JwUmoÎma m1 : m2 ho 
m1
m2

 :1 `m ñdê$nmV {bhÿ eH$Vmo qH$dm

K:1 Oa K:1 JwUmoÎma AB `m aofobm (-4, 6) q~Xÿ {d^mJVmo. Va I§S>gyÌmdê$Z

	 (-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
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`mdê$Z  y - gh{ZX}eH$ nmhÿ eH$Vm.

åhUyZ, (-4, 6) hm q~Xÿ A (-6, 10) Am{U B (3, -8) `m OmoS>Umè`m aofoer à_mUmV 
Agob Va Vmo 2:7 `m JwUmoÎmamV {d^mJVmo.

Qr>n : Ooìhm A, P d B ho EH$aofr` AmhoV Ago {Xbo AgVm§Zm AmnU AP d PB `m_Yrb A§Va 
H$mT>Ê`mgmR>r Ë`m_Yrb JwUmoÎmamMm dmna H$ê$ eH$Vmo.

CXmhaU 8 : q~Xÿ A(2, -2) Am{U B(-7, 4) OmoS>Umè`m 
A P Q B

(2, -2) (7, 4)
Am. 7.11

 
aofoMo VrZ g_mZ AgUmao gh{ZX}eH$ q~Xÿ H$mT>m.

CH$b : Oa P d Q ho q~Xÿ AB Mo VrZ g_mZ ^mJ H$arV 
AgVrb Va AP = PQ = QB (AmH¥$Vr 7.11)

AB bm P hm q~Xÿ 1:2 `m JwUmoÎmamV {d^mJVmo. åhUyZ, I§S>gyÌmdê$Z P Mo gh{ZX}eH$ 
q~Xÿ.

            
1(-7) + 2(2)

1 + 2
, 1(4) + 2(-2)

1 + 2  = (-1, 0)

�AmVm AB bm Q hm q~Xÿ gwÕm 2:1 JwUmoÎmamV {d^mJVmo. 
		
              ∴ 

2(-7) + 2(2)
2 + 1

, 2(4) + 1(-2)
2 + 1  = (-4, 2)

åhUyZ A d B bm OmoS>Umè`m aofoMo VrZ g_mZ ^mJ H$aUmao (-1, 0) Am{U (-4, 2) ho 
gh{ZX}eH$ q~Xÿ AmhoV.

Qr>n : AmnU Oa {dMma Ho$bm AgVm Q hm PB  Mm _Ü`q~Xÿ Amho Va gh{ZX}eH$ q~Xÿ 
H$mT>Ê`mgmR>r _Ü` q~Xÿ gyÌmMm Cn`moJ H$amdm.

CXmhaU 9 : q~Xÿ (5, -6) Am{U (-1, -4) `m§Zm OmoS>Umar aofm Y-Ajmbm {d^mJV Agob 
Va JwUmoÎma H$mT>m VgoM {d^mJUmam q~Xÿ H$mT>m.

CH$b : JwUmoÎma K:1 _mZy. I§S> gyÌmdê$Z, K:1 ̀ m JwUmoÎmadê$Z AB bm gh{ZX}eH$ q~Xÿ {d^mJV 

Agob Va, 
-k + 5

k + 1
, -4k - 6

k + 1  hm q~Xÿ Y-Ajmdarb Amho Voìhm x-Aj {ZX}eH$ 0 Amho.

	  Voìhm,  
-k + 5
k + 1  = 0

                  k = 5
åhUyZ JwUmoÎma 5:1 Amho. k=5 qH$_V R>odyZ N>oX q~XÿMo gh{ZX}eH$ (0, -13

3
) {_idy eH$Vmo.
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CXmhaU 10 : Oa q~Xÿ A (6,1), B(8,2), C (9,4) Am{U D (P, 3) ho g_m§Va^wO Mm¡H$moZmMo 
{eamoq~Xÿ AgVrb Va p Mr qH$_V H$mT>m.

CH$b : AmnUmg _mhrV Amho H$s, g_m§Va^wO Mm¡H$moZmMo H$U© g_mZ AgVmV.

åhUyZ AC À`m _Ü`q~XÿMo gh{ZX}eH$ = BD À`m _Ü`q~XÿMo gh{ZX}eH$ 

	 ∴ 
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	

ñdmÜ`m` 7.2

1.	 Oa (-1, 7) Am{U (4, -3) ho q~Xÿ OmoS>Umar aofm 2:3 _Ü`o {d^mJV Agob Va Ë`m aofoMo 
gh{ZX}eH$ q~Xÿ H$mT>m.

2.	 q~Xÿ (4, -1) Am{U (-2, -3) `m§Zm OmoS>Umè`m aofoer g_-{Ì^mOZ H$aUmè`m q~XÿMo  
gh{ZX}eH$ H$mT>m?

3.	 Vw_À`m emioV dm{f©H$ {H«$S>m ñnYm© ABCD 
`m Am`VmH$ma AgUmè`m _¡XmZmda hmoV 
AmhoV. Ë`m _¡XmZmda àVr 1 m  A§Vamda 
MwZm nmdS>aZo aofm H$mT>ë`m AmhoV. AmH¥$Vr 
7.12 _Ü`o Xem©{dë`mà_mUo àË`oH$ 1m  
A§Vamda 100 \w$bXmÊ`m AD ~mOyda 
R>odÊ`mV Amë`m. Xþgè`m n§ŠVrdê$Z 
{ZhmarH$m Ë`m AD aofoMm 1

4
 ^mJ ni>Vo 

Am{U {haì`m a§JmMm P|S>m amodVo. àrV 
AmR>ì`m n§ŠVrdê$Z AD aofoMm 1

5 
 ^mJ 

niVo Am{U bmb P|S>m amodVo. Ë`m XmoÝhr 
P|S>çm_Yrb A§Va {H$Vr? Oa aí_rbm Ë`m 
XmoZ P|S>çm§À`m_Ü`mda {Zim P|S>m amodm`Mm 
Agob Va Vmo P§|S>m H$moUË`m ñWmZr Vr amody eH$Vo?

AmH¥$Vr 7.12
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4.	 Oa q~Xÿ (-1, 6) hm q~Xÿ (-3, 10) Am{U q~Xÿ (6, -8) `m§Zm OmoS>Umè`m aofobm {d^mJV 
Agob Va Ë`m aofm§Mo JwUmoÎma H$mT>m.

5.	 Oa x  Aj hm q~Xÿ A (1, -5) Am{U B (-4, 5) `m§Zm OmoS>Umè`m aofobm {d^mJV Agob 
Va Ë`m aofm§Mo JwUmoÎma H$mT>m. VgoM {d^mJboë`m q~XÿMo gh{ZX}eH$ AmoiIm.

6.	 Oa (1, 2), (4, y), (x, 6) Am{U (3,5) ho g_m§Va^yO Mm¡H$moZmMo {eamoq~Xÿ AgVrb Va 
x Am{U y H$mT>m.

7.	 AB hm dV©wimMm ì`mg AgyZ dVw©i_Ü` (2, -3) Amho Am{U B Mo gh{ZX}eH$ (1,4) 
AmhoV. Voìhm q~Xÿ A Mo gh{ZX}eH$ AmoiIm.

8.	 Oa A Am{U B AZwH«$_o (-2, -2) Am{U (2, 4) AgyZ AB `m aofoda P q~Xÿ Amho Am{U 
AP = 3

7 
AB Agob Va q~Xÿ P Mo gh{ZX}eH$ H$mT>m.

9.	 Oa q~Xÿ A (-2, 2) Am{U q~Xÿ B(2, 8) `m§Zm OmoS>Umè`m AB aofobm Mma g_mZ ^mJmV 
{d^mJV Agboë`m q~XÿMo gh{ZX}eH$ AmoiIm.

10.	(3, 0), (4, 5) (-1, 4) Am{U (-2, -1) ho {eamoq~Xÿ AgUmè`m g_^wO Mm¡H$moZmMo 
joÌ\$i H$mT>m. (`oWo g_^wO Mm¡H$moZmMo joÌ\$i = 1

2 
 ×(H$UmªMm JwUmH$ma)

7.5	 gmam§e (Summary)

	 `m àH$maUmV Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho:

1.	 P (x1, y1) Am{U Q (x2, y2)  _Yrb A§Va (x2 - x1)
2 + (y2 - y1)

2  Amho.

2.	 Ama§^ q~Xþ nmgyZ P (x, y) q~Xÿ Mo A§Va x2
  + y2

 
 AgVo.

3.	 q~Xÿ P (x, y) Mo gh{ZX}eH$ q~Xÿ A (x1, y1) Am{U q~Xÿ B (x2, y2) `m§Zm OmoS>Umè`m 
aofobm A§VaJ©V[aË`m m1 : m2 à_mUmV {d^mJV AgVrb Va P Mo gh{ZX}eH$ 

	
m1x2 + m2x1

m1 + m2

m1y2 + m2y1
m1 + m2

,

4.	 P (x1, y1) Am{U Q (x2, y2) `m XmoZ aofm§Zm OmoS>Umè`m aofoMm _Ü`q~Xÿ 
x1+ x2

2
, y1+ y2

2  
Amho.
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dmMH$m§Zm gyMZm 

{d^mJ 7.3 _Ü`o A (x1,  y1) Am{U B (x2,  y2) `m XmoZ q~XÿZm OmoS>Umè`m aofoI§S>mMo A§Va 
{d^mOZ m1 : m2 JwUmoÎmamV H$aUmè`m P(x, y) `m q~XÿMo gh{ZX}eH$ Imbrà_mUo AgVmV.

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

+ +
= =

+ +

ho AmnU M{M©bo `oWo PA : PB = m1 : m2

`Únr, Oa P hm A d B `m§À`m Xaå`mZ Zgob nU aofm AB da aofmI§S> AB À`m ~mhoa 
Agob Am{U  PA : PB = m1 : m2 AmnU åhUVmo P {H$ hm q~Xÿ A Am{U B `m XmoZ q~Xÿ§Zm 
OmoS>Umè`m aofmI§S> AB Mo ~mø {d^mOZ H$aVmo. `m pñW{VV, I§S>gyÌ ({d^mOZ gyÌ) Mm 
Aä`mg Vwåhr daÀ`m dJm©V H$amb.

***
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A1.1 n[aM` :

Amnë`m X¡Z§{XZ OrdZmV "VH©$ H$aUo' Am{U "ñnï> qMVZ H$aUo' `m j_Vm Amnë`mbm 
Iyn Cn`moJr nS>VmV. CXmhaU ¿`md`mMo Pmë`mg, g_Om H$s EH$ ZoVm Amnë`mbm gm§JVmo 
H$s ""Vwåhmbm Oa ñdÀN> H$ma^ma Mmb{dUmao àm_m{UH$ gaH$ma hdo Agë`mg _bm _Vo Úm.'' 
dmñV{dH$nUo Vmo Amnë`m _ZmV Agm {dídmg OmJdy nhmVmo H$s Oa AmnU Ë`mbm _Vo {Xbr 
ZmhrV Va Amåhmbm ñdÀN> Am{U nmaXe©H$ emgZ {_iUma Zmhr. Ë`mMà_mUo EH$mÚm H§$nZrÀ`m 
Om{hamVr_Ü`o Amnë`mbm gm§{JVbo OmVo H$s, "~wÕr_mZ bmoH$ XYZ H§$nZrMo ~wQ> dmnaVmV.' ̀ mMm 
AW© H§$nZr Am_À`m_Ü`o Agm g_O ÑT> H$ê$ nhmVo H$s, Oa Amåhr XYZ H§$nZrMo ~wQ> dmnabmo 
Zmhr Va AmnU ~wÕr_mZ ì`ŠVr Zmhr AmhmoV. darb XmoÝhr CXmhaUmdê$Z Vwåhr g_Oy eH$Vm 
H$s darb XmoÝhr àH$mamV EH$ Jmoï> gm_m{`H$ Amho, Vr åhUOo XmoÝhr àH$maMo bmoH$ Amnë`mbm 
AmH${f©V H$ê$ BpÀN>VmV. Voìhm AmnU Oa ̀ mo½` àH$mao VH©$ H$aÊ`mÀ`m j_VoMm qH$dm {dMmanyd©H$ 
{ZU©` KoÊ`mÀ`m j_VoMm dmna Ho$bm Va Aem àH$maÀ`m _mohOmbmV AmnU ASH$Uma Zmhr.

J{UV {df`mMm _wi AmYma åhUOo Vm{H©$H$ qMVZ H$aUo. {deofV… CnnÎmtMo àñVyVrH$aU 
H$aVmZm Vm{H©$H$ qMVZmbm A{YH$ _hÎd àmá hmoVo. B`Îmm 9 Mr _Ü`o Vwåhmbm CnnÎmtÀ`m 
g§H$ënZoMr AmoiI H$ê$Z {Xbobr Amho, Am{U Vwåhr AZoH$ {dYmZo {deofVm ^y{_Vr_Yrb {dYmZo 
{gÕ H$ê$Z nm{hbr AmhoV. AmR>dm H$s, EH$m CnnÎmr_Ü`o AZoH$ J{UVr {dYmZo (statements) 
AgVmV. Á`m_Ü`o àË`oH$ {dYmZ ho AmXrÀ`m H$WZmer qH$dm AmXr {gÕ Ho$boë`m à_o`mer g§~§YrV 
AgVo. CnnÎmtÀ`m aMZoV Amnë`mbm Cn`moJr nS>Umao à_wI gmYZ åhUOo CX²Jm_r Vm{H©$H$ j_Vm 
hoM Amho.

`m nmR>mV AmnU J{UVr {dYmZ åhUOo H$m` `mda nwZ{d©Mma H$ê$`m. Ë`mZ§Va AmnU {d{dY 
CXmhaUmìXmao Vm{H©$H$ qMVZ H$m¡eë` A{YH$ gj_ H$aÊ`mda {dMma H$ê$. BWo AmnU {ZfooYMr 

J{UVmVrb CnnÎmr
PROOFS IN MATHEMATICS A1
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g§H$ënZm d EH$m {Xboë`m {dYmZmVrb ZH$mam~Ôb MMm© H$ê$. `m~amo~a {Xboë`m {dYmZmVrb 
ì`Ë`mg AmoiIUo. AmnU B`Îmm 9 _Ü`o {eH$boë`m H$mhr CnnÎmrÀ`m J{UVmVrb nwZ{d©Mma 
H$ê$`m.

A1.2 J{UVr {dYmZm§Mo nwZamdbmoH$Z

ñ_aU H$am H$s, "{dYmZ' EH$ AW©nyU© dmŠ` AgVo. Vo AmkmWu qH$dm CX²JmadmMH$ ZgyZ 
àíZmW©H$hr ZgVo. CXm: "{dídMfH$ A§{V_ gm_Ý`mV H$moUVo XmoZ g§K IoiV AmhoV ?' hm EH$ 
àíZ Amho, {dYmZ Zmhr. "Om Vwåhr Vw_Mm J¥hnmR> nyU© H$am' hr EH$ Amkm Amho. {dYmZ Zìho. 
"dmh, H$m` gw§Xa Jmob Ho$bm!' ho gwÕm "{dYmZ' ZgyZ "CX²JmadmMH$' dmŠ` Amho.

bjmV Agy Úm H$s, gd©gm_mÝ`nUo dmŠ` ho Imbrbn¡H$s EH$ AgVo.
* gË`		  * AgË`		  * g§{X½Y

_mJrb B`ÎmoV Vwåhr {eH$bm AmhmV H$s, Jm{UVm_Ü`o, "{dYmZ' ho VoìhmM {ñdH$mamW©

hmoVo; Ooìhm Vo gË` qH$dm AgË` AgVo. VWm{n g§{X½Y dmŠ`m§Zm J{UVr "{dYmZ' åhQ>bo 
OmD$ eH$V Zmhr.

Mbm AmnU H$mhr CXmhaUo nmhÿ Am{U {dYmZm§{df`r Am{YH$ _m{hVr OmUyZ Kody.

CXmhaU 01: Imbrb àË`oH$ dmŠ` {dYmZ gË`, AgË` qH$dm g§{X½Y Amho Vo gm§Jm d H$maU Úm.

(i)	 gy`© n¥Ïdr^modVr {\$aVmo.

(ii)	 dmhZmbm Mma MmHo$ AgVmV.

(iii)	àH$memMm doJ 3 × 105km/s AgVmo.

(iv)	Zmoìh|~a Vo _mM©n`ªV H$mobH$Vm _mJ© ~§X am{hb.

(v)	 gd© _mZd Zmed§V AgVmV.

CH$b

(i)	 ho dmŠ` AgË` Amho. H$maU IJmob emókmZr "n¥Ïdr gy`m©^modVr {\$aVo ho emoYmA§Vr 
{gÕ Ho$bo Amho.' Va ho EH$ {dYmZ Amho.

(ii)	 ho dmŠ` g§{X½Y Amho. H$maU AmnU ho R>ady eH$V Zmhr H$s, ho gË` d AgË` Agy 
eH$V Zmhr. H$maU MmHo$ {H$Vr Agmdr ho Ë`m Ë`m dmhZmda Adb§~yZ AgVo. dmhZo 
2, 3, 4, 6, 10 B. MmH$m§Mr Agy eH$VmV. ho EH$ {dYmZ Zmhr.
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(iii)	ho "{dYmZ' gË` Amho H$maU ̂ m¡Vemókm§Zr Vo {gÕ Ho$bo Amho. H$s, ho EH$ {dYmZ Amho.

(iv)	ho dmŠ` "g§{X½Y' Amho. H$maU Zo_H$m H$moUVm _mJ© ho AmnU R>ady eH$V Zmhr. ho  
{dYmZ Zmhr.

(v)	 ho dmŠ` gd©Xm gË` Amho. H$maU àË`oH$ _mZdmMm _¥Ë`y AQ>i Amho. ho {dYmZ Amho.

CXmhaU 2: Imbrb dmŠ` gË` d AgË` Amho H$m Vo gm§Jm. Vw_Mo CÎma VnmgyZ nhm.

1.	 gd© g_^wO {ÌH$moU g_{Û^wO [ÌH$moU AgVmV.

2.	 H$mhr g_{Û^wO {ÌH$moU g_^wO {ÌH$moU AgVmV.

3.	 gd© g_{Û^wO {ÌH$moU g_^wO {ÌH$moU AgVmV.

4.	 H$mhr n[a_o` g§»`m nyUmªH$r AgVmV.

5.	 H$mhr n[a_o` g§»`m nyUmªH$r AgV ZmhrV.

6.	 gd© nyUmªH$r g§»`m n[a_o` g§»`m ZgVmV.

7.	 H$moUË`m hr XmoZ n[a_o` g§»`mÀ`m_Ü`o EH$hr n[a_o` g§»`m AgV Zmhr.

CH$b:

1.	 ho dmŠ` gË` Amho. H$maU g_^wO {ÌH$moUmÀ`m {VÝhr ~mOy g_mZ AgVmV, Ë`m_wio ho 
{dYmZ Amho.

2.	 ho dmŠ` gË` Amho. H$maU H$mhr g_m{Û^wO {ÌH$moU Á`mMo AmYma (nm`mbJVMo H$moZ) 
H$moZ 600 Mo AgVmV Vo g_^wO {ÌH$moU AgVmV.

3.	 ho dmŠ` AgË` Amho. `mMo AmUIr EH$ CXmhaU Úm.

4.	 ho dmŠ` gË` Amho. H$maU 
p
q  À`m énmVrb n[a_o` g§»`m, {OWo p nyUmªH$ AgVmo Am{U 

	 q = 1 nyUmªH$ AgVmo (CXm: 33 =
1
)

5.	 ho dmŠ` gË` Amho. H$maU 
p
q  À`m ñdê$nmVrb Aem g§»`m {OWo. p bm q {d^mOrV

	 Zmhr H$é eH$V. nyUmªH$ Zmhr (CXm: 3
2
).

6.	 ho dmŠ` `m {dYmZmer g_mZ Amho. EH$ Agm nyUmªH$ Amho Omo n[a_o` g§»`m Zmhr. ho 
dmŠ` AgË` Amho. H$maU gd© nyUmªH$ n[a_o` g§»`m AgVmV.
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7.	 ho dmŠ` AgË` Amho. Ogo Amnë`mbm R>mD$H$ Amho H$s n[a_o` g§»`m r d s `m§À`m _Ü`o 

2
r s+

 AgVo, Or n[a_`o g§»`m Amho.

CXmhaU 03: Oa x < 4 Amho Va Imbrb {dYmZm_Ü`o H$moUVr {dYmZo gË` AmhoV. Amnbo CÎma 
VnmgyZ nmhm.

(i) 2x > 8	 (ii) 2x < 6	 (iii) 2x < 8

CH$b:

(i)  ho {dYmZ AgË` Amho, CXmhaUmW© x = 3 < 4, 2x > 8 ho g_mYmZH$aH$ Zmhr.

(ii)	 ho {dYmZ AgË` Amho, CXmhaUmW© x = 3.5 < 4, 2x > 6 ho g_mYmZH$maH$ Zmhr.

(ii)	 ho {dYmZ gË` Amho. H$maU x < 4 Amho.

CXmhaU 04: `mo½` à{V~§Y bmdyZ {dYmZo nwÝhm {bhm. Á`m_wio {dYmZo gË` hmoVrb.

(i)	 Oa Mm¡agmMo H$U© g_mZ AgVrb, Va Vmo EH$ Am`V AgVmo.

(ii)	 {ÌH$moUmÀ`m XmoZ ~mOy§darb q~XÿZm OmoS>Umar aofm {Vgè`m ~mOyg g_m§Va AgVo.

(iii)	gd© YZ nyUm©H$ p gmR>r, p  An[a_o` AgVo.

(iv)	gd© dJ© g_rH$aUm§Zm XmoZ ~rOo AgVmV.

CH$b

1.	 Oa EImÚm g_m§Va^wO Mm¡H$moZmMo H$U© g_mZ AgVrb Va Vmo EH$ Am`V AgVmo.

2.	 EImÚm {ÌH$moUmÀ`m XmoZ ~mOw§Mo _Ü` q~Xÿ OmoS>Umar aofm {Vgè`m ~mOybm g_m§Va AgVo.

3.	 gd© A{d^mÁ` g§»`m p gmR>r p   An[a_o` AgVmV.

4.	 gd© dJ© g_rH$aUm§Zm OmñVrV OmñV XmoZ ~rOo AgVmV.

gyMZm:

darb {dYmZmMo nwZ{d©YmZ AÝ` àH$maohr {Xbo OmD$ eH$Vo.

(i)	 CXmaUmW©, " p An[a_o` Amho. {OWo p Agm YZ nyUmªH$ Amho. Omo nyU© dJ© Zmhr' Mo 
nwÝhm {dYmZ.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



J{UVmVrb CnnÎmr 119

ñdmÜ`m` A1.1

1.	 Imbrb àË`oH$ dmŠ` "{dYmZ' Amho H$s Zmhr Vo gm§Jm, Oa {dYmZ Agob Va Vo gË` H$s 
AgË` Vo gm§Jm Vw_Mo CÎma Vnmgm.

(i)	 J{UVmMr gd© nmR>çnwñVHo$ _Zmoa§OH$ AgVmV.

(ii)	 n¥ÏdrMo gy`m©nmgyZMo A§Va gw_mao 15 × 108 km Amho.

(iii)	gd© _Zwî` d¥Õ hmoVmV.

(iv)	CÎmaH$mer Vo hm{g©bMm àdmg ^anya WH$dm AmUVmo.

(v)	 EH$m _{hboZo Xþ{~©UrVyZ hÎmr nm{hbm.

2.	 Imbrb àË`oH$ dmŠ` {dYmZ Amho H$s Zmhr Vo gm§Jm Vw_Mo CÎma Vnmgm.

(i)	 gd© fQ>H$moZ ~hþ^wOmH¥$Vr AgVmV.

(ii)	 H$mhr ~hþ^wOmH¥$Vr n§MH$moZ ~hþ^wOmH¥$Vr AgVmV.

(iii)	gd© g_ g§»`m§Zm 2Zo ^mJ OmV Zmhr.

(iv)	H$mhr Z¡g{J©H$ g§»`m An[a_o` AgVmV.

(v)	 gd© Z¡g{J©H$ g§»`m n[a_o` ZgVmV.

3.	 g_Om, a d b dmñVd g§»`m AmhoV. Oa ab ≠ 0 Amho. Va Imbrbn¡H$s H$moUVo {dYmZ gË` 
Amho. Vw_Mo CÎmao Vnmgm.

(i)	 a Am{U b XmoÝhr eyÝ` AmhoV.

(ii)	 a Am{U b XmoÝhr eyÝ`oVa g§»`m AmhoV.

(iii)	a qH$dm b eyÝ`oVa Agbr nm{hOo.

4.	 Cn`wŠV à{V~§Y dmnê$Z Imbrb {dYmZo nwÝhm {bhm OoUooH$ê$Z Vr gË` {dYmZo hmoVrb.

(i)	 Oa a2 > b2 , Va  a > b.

(ii)	 Oa x2 = y2, Va x = y.

(iii)	Oa (x + y2), = x2 + y2, Va x = 0.

(iv)	Mm¡H$moZmMo H$U© EH$_oH$m§Zm Xþ^mJVmV.
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A1.3 AmZw_m{ZH$ H$maU (Deductive reasoning)

B`Îmm 9 dr _Ü`o AmnU AmZw_m{ZH$ H$maUm§Mr g§H$ënZm g_OyZ KoVbr Amho. `oWo AmnU 
doJdoJù`m CXmhaUm§À`m ghmæ`mZo AmZw_m{ZH$ H$maUm§À`m Cn`moJmZo gË` _mZboë`m {dYmZm§Mo 
{ZîH$f© H$go H$mT>VmV ho ñnï> H$ê$. ̀ m gË` {dYmZm§Zm n[aH$ënZm qH$dm AmYma dmŠ`o (Hypotheses 
or Premises) Ago åhUVmV. H$mhr CXmhaUm§À`m ghæ`mZo AmVm AmnU gwê$dmV H$ê$.

CXmhaU 05 : Ago {Xbobo Amho> H$s, {dO`nya H$Zm©Q>H$ amÁ`mV Amho Am{U Ago g_Om H$s, 
e~mZm {dO`nya_Ü`o amhVo. Va e~mZm H$moUË`m amÁ`mV amhVo?

CH$b:

`oWo XmoZ n[aH$ënZm AmhoV.

(i)	 {dO`nya ho H$Zm©Q>H$ amÁ`mV Amho.

(ii)	 e~mZm hr {dO`nyamV amhVo.

`m XmoÝhr n[aH$ënZm qH$dm AmYma dmŠ`mdê$Z Amnë`mbm Agm {ZîH$f© hmoVmo H$s e~mZm 
H$Zm©Q>H$ amÁ`mV amhVo.

CXmhaU 06: {Xbobr AQ> Aer Amho H$s J{UVmMr gd© nmR>çnwñVHo$ _Zmoa§OH$ AgVmV Am{U  g_Om 
H$s Vwåhr J{UV nwñVH$mMo EH$ dmMH$ AmhmV. Oo nmR>çnwñVH$ AmnU dmMV AmhmV Ë`m~m~V Vwåhr 
H$m` {ZîH$f© H$mTy> eH$mb?

CH$b :

XmoÝhr n[aH$ënZm§Mm {dMma H$aVmZm Amnë`mbm Agm {ZîH$f© hmoVmo H$s Vwåhr EH$ _Zmoa§OH$ 
nwñVH$ dmMV Amho.

CXmhaU 07: y = − 6x + 5 {Xbobo Amho Am{U g_Om H$s x = 3 Amho Va y Mr {H$_V {H$Vr? 

CH$b :

XmoÝhr n[aH$ënZmdê$Z Amnë`mbm Ago {XgyZ `oVo H$s

y = −6(3) + 5 = −18 + 5 = − 13

CXmhaU 8: ABCD hm EH$ g_m§Va^wO Mm¡H$moZ Amho. g_Om AD = 5cm 

AmH¥$Vr A 1.1

d AB = 7cm Agë`mg BC d DC `m ~mOw§À`m bm§~r~m~V Vwåhr 
H$m` {ZîH$f© H$mTy eH$mb?
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CH$b 

`oWo Amåhmbm ABCD hm EH$ g_m§Va^wO Mm¡H$moZ {Xbobm Amho. Amnë`mbm Ago g_OyZ 
`oVo H$s ABCD `m Mm¡H$moZm_Ü`o g_m§Va^wO Mm¡H$moZmMo gd© JwUY_© AmT>iyZ `oVmV. g_m§Va^wO 
Mm¡H$moZmÀ`m g_moamg_moarb ~mOy g_mZ AgVmV hm JwUY_© ABCD `m Mm¡H$moZmbm bmJy 
hmoVmo. Ë`m_wio AD = 5cm Agë`mg, BC = 5cm Amho Ago Amnë`mbm g_OVo. Ë`mM nÕVrZo  
AB = 7cm Agë`mg, DC = 7cm Ago g_OyZ `oVo.

Q>rn :

`m CXmhaUmdê$Z Amnë`mbm Ago {XgyZ `oVo H$s EH$m n[aH$ënZoVrb bnbobo JwUY_© g_OyZ 
KoD$Z H$emàH$mao bmJy H$aVm `oVmV d Ë`mMr Amdí`H$Vm H$m` ho g_OyZ `oVo.

CXmhaU 09 :gd© A{d^mÁ` g§»`m p gmR>r p  An[a_o` Amho Am{U g_Om H$s 19423 hr 
A{d^mÁ` g§»`m Agob Va 19423  `m g§»`obm AZwgê$Z AmnU H$moUVm {ZîH$f© H$mTy> eH$Vm?

CH$b

AmnU 19423  hr An[a_o` g§»`m Amho Agm {ZîH$f© H$mTy> eH$Vmo.

darb CXmhaUm_Ü`o EH$ Jmoï> Amnë`m Ü`mZmV AmbrAgob H$s darb n[aH$ënZm gË` Amho 
AWdm Zmhr ho Amnë`mbm _mhrV Zmhr. nU Ë`m gË` AmhoV Ago _mZyZ AmnU AmZw_m{ZH$ H$maUm§Mm 
dmna H$aVmo. CXm. 9 _Ü`o AmnU 19423 hr A{d^mÁ` g§»`m Amho H$s Zmhr ho nS>VmiVmZm 
hr A{d^mÁ` Amho Ago _mZbo Amho. `m CVmè`m_Ü`o AmnU `m Jmoï>rMm Chmnmoh H$aÊ`mMm à`b 
H$[aV AmhmoV H$s, Oa EH$ {dYmZ {Xbobo Agë`mg EH$m {ZîH$fm©àV nmohmoMÊ`mgmR>r AmZw_m{ZH$ 
H$maUm§Mm dmna H$emn«H$mao Ho$bm OmVmo. dmñV{dH$nUo `oWo `m Jmoï>rbm Am{YH$ _hÎd {Xbobo Amho 
H$s, H$maUm§Mm AMyH$nUo dmna H$aUo. H$maU hr à{H«$`m n[aH$ënZm§À`m gË` AWdm AgË`Voda 
Adb§~yZ ZgVo. Var gwÕm AmnU `m Jmoï>rH$S>o bj {Xbo nm{hOo H$s AmnU MwH$sÀ`m n[aH$ënZoZo 
gwadmV Ho$ë`mg MwH$sÀ`m {ZîH$fm©àV nmohmoMVmo.

ñdmÜ`m` A1.2

1.	 {Xbo Amho Ago H$s gd© _[hbm Zmerd§V AgVmV. g_Om A hr EH$ _{hbm Agë`mg A À`m 
~m~V AmnU H$m` {ZîH$f© H$mTy> eH$Vmo.

2.	 XmoZ n[a_o` g§»`m§Mm JwUmH$ma n[a_o` g§»`mM `oVo ho {Xbo> Amho. g_Om a d b `m n[a_o` 
g§»`m Agë`mg ab À`m ~m~VrV AmnU H$m` {ZîH$f© H$mTy> eH$Vmo?
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3.	 An[a_o` g§»`m§Mm Xem§e ñdê$nmVrb {dñVma AnwZamdVu (non-terminating) Am{U AZmdVu  
(non-recurring) AgVmo. Oa 17  hr EH$ An[a_o` g§»`m Agë`mg 17  `m g§»`oÀ`m 
Xem§e ñdê$nmVrb {dñVmam~m~V AmnU H$m` {ZîH$f© H$mTy> eH$Vmo?

4.	 y = x2 + 6 Am{U x = - 1 Ago {Xbobo Agë`mg y À`m {H$§_Vr~m~V AmnU H$m` {ZîH$f© H$mTy> 
eH$Vmo?

5.	 ABCD hm EH$ g_m§Va^wO Mm¡H$moZ AgyZ ∠B = 800 Amho, Va g_m§Va^wO Mm¡H$moZmÀ`m BVa 
H$moZm§À`m ~m~VrV AmnU H$m` {ZîH$f© H$mTy> eH$Vmo?

6.	 PQRS hm EH$ M{H«$` Mm¡H$moZ AgyZ Ë`mMo H$U© EH$_oH$m§Zm Xþ^mJVmV. Va `m Mm¡H$moZmÀ`m 
~m~VrV AmnU H$m` {ZîH$f© H$mTy> eH$Vmo?

7.	 gd© A{d^mÁ` g§»`m p gmR>r p  hr An[a_o` g§»`m Amho. 3721 hr EH$ A{d^mÁ` g§»`m 
Amho. åhUyZ 3721 hr An[a_o` g§»`m Amho Agm {ZîH$f© AmnU H$mTy> eH$Vmo H$m? Amnbm 
{ZîH$f© gË` Amho H$m? Zgë`mg H$m Zmhr?

A1.4 AZw_mZ (conjectures), à_o`, CnnÎmr 
Am{U J{UVr g§H$ënZm.

AmH¥$Vr A 1.2 Mo {ZarjU H$am. n{hë`m dVw©imda 
1 [~§Xÿ Amho, Xþgè`m_Ü`o 2, {Vgè`m_Ü`o 3 q~Xÿ AmhoV 
BË`mXr. àË`oH$ dVw©imV q~Xÿ OmoS>Ê`mè`m gd© g§^mì` aofm 
AmIboë`m AmhoV.

aofm dVw©imbm Ag_mZ joÌmV {d^mJVmV. ̀ m joÌm§Zm 
AmnU _moOy eH$Vmo Am{U gmaUr~Õ H$ê$ eH$Vmo. Ogo 
Imbr Xe©{dbo Amho.

q~XyMr g§»`m joÌm§Mr g§»`m
1 1
2 2
3 4
4 8
5
6
7

AmH¥$Vr A 1.2
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Amnë`mn¡H$s H$mhr OUm§Zm Ago g_OyZ `oB©b H$s q~Xÿ§Mr g§»`m {Xbr AgVm joÌm§Mr g§»`m 
g_Oy eH$Vo. AmVm Amnë`mbm AmR>dV Agob H$s B`Îmm 9 dr _Ü`o Agboë`m AemàH$maÀ`m 
VH$mªZm AZw_mZ (Conjecture) Ago åhUVmV.

g_Om Amnbo AZw_mZ Ago Amho H$s EH$m dVw©iV n q~Xÿ {Xbobo AmhoV. `m gd© q~XÿZm gd© 
g§^mì` aofm§Zr OmoS>ë`mg 2n-1 {d^mJ ~ZVmV. ho EH VH©$g§JV AZw_mZ Amho. n = 5 {Xbo AgVm 
Amåhmbm 16 joÌo àmá hmoVmV. n = 5 q~Xÿ§gmR>r ̀ m gwÌmMr nS>VmiUr H$ê$Z AmnU ho _mÝ` H$aVm 
H$m H$s H$moUË`m§hr n q~Xÿ§gmR>r 2n-1 BVHo$ ^mJ hmoVmV? Oa Ago eŠ` Agob Va EImXr ì`ŠVr 
Amnë`mbm {dMmaob H$s n = 25 gmR>r darb gwÌ H$go {ZpíMV H$amb, Va ̀ m§gmR>r Vw_Mr à{VH«$s`m 
H$m` Agob? Aem àíZm§Mo CÎma àmßV H$aÊ`mgmR>r Amnë`mbm EH$m Aem CnnÎmrMr Amdí`H$Vm 
AgVo Or {Z…g§e` Ago gm§Job {H$ hm n[aUm_ gË` Amho qH$dm Ago gm§JÊ`mgmR>r H$mhr n 
g§»`m§gmR>r hm n[aUm_ MyH$ hmoB©b. AndmXmË_H$ CXmhaU åhUyZ AmnU n = 6 `mgmR>r dê$b 
gwÌ nS>VmiyV nm{hë`mg 31 ^mJ hmoVmV Am{U n = 7 gmR>r 57 hmoVmV. AWm©V darb AZw_mZmMo  
n = 6 ho EH$ AndmXmË_H$ CXmhaU Amho. ho VÏ` AndmXmË_H$ CXmhaUmMr _hÎmr Xe©{dbo. 
Vwåhmbm AmR>dV Agob H$s `m~Ôb Zdì`m B`ÎmoV MMm© Ho$bobr Amho H$s, EImÚm {dYmZmbm 
AgË` {gÕ H$aÊ`mgmR>r EImXo AndmXmË_H$ CXmhaU nwaogo Amho.

Amnë`mbm Ago bjmV Ambo Agob H$s n = 1, 2, 3, 4 Am{U 5 gmR>r n[aUm_m§Mr nS>VmiUr 
Ho$ë`mZ§Va Amåhr joÌm§À`m g§»`m§er g§~§YrV CnnVrÀ`m Amdí`H$Voda Omoa {Xbm Amho. `mZ§Va 
AmnU AmUIr H$mhr CXmhaUo nmhÿ. (àH$aU 1 _Ü`o {Xë`mà_mUo) AmnU Imbrb à_mUo {Xboë`m 
n[aUm_m§er n[a{MV ìhmb.

( )1
1 2 3 ........

2
n n

n
+

+ + + + =

`mMr _mÝ`Vm ñWm{nV H$aÊ`mgmR>r n = 1, 2, 3 BË`mXrMo n[aUm_ nS>VmiUo nwaogo Zmhr. 
H$maU H$mhr Agohr n Agy eH$Vrb Á`m§À`mgmR>r hm n[aUm_ AgË` Agob (Ogo darb n = 6 `m 
CXmhaUmMm n[aUm_ Ag\$b Pmbm Amho.) Ë`mgmR>r Amåhmbm EH$m Aem CnnÎmrMr Amdí`H$Vm 
Amho Or `mMr gË`Vm {Zñg§Xoh àñWm{nV H$aob. nwT>rb ñVamda AmnU `mg§X^m©Vrb CnnÎmrMm 
Aä`mg H$amb.

AmVm, AmH¥$Vr A 1.3 nhm, ̀ oWo PQ Am{U PR ̀ m P q~XÿVyZ 

AmH¥$Vr A 1.3

dVw©imbm H$mT>boë`m ~mø ñn{e©H$m AmhoV.

AmnU (à_o` 4.2 _Ü`o) Ago {gÕ Ho$bo Amho H$s PQ = 
PR Amho. AmnU AemàH$maÀ`m AZoH$ AmH¥$Ë`m H$mTy>Z g§JV 
ñn{e©H$m§Mr _moOboë`m bm§~rÀ`m AmYmao àË`oH$ pñWVrVrb n[aUm_
mdê$Z `mMr {gÕVm H$ê$Z g§Vyï> Pmbmo ZìhVmo.
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Vwåhmbm AmR>dVo H$m, H$s, CnnÎmr_Ü`o H$m` H$m` hmoVo? hr H$mhr {dYmZm§À`m H«$_mZo  
(Or _mÝ`Vmàmá AmhoV) {_iyZ ~Zbobr hmoVr. Á`m_Ü`o à‹Ë`oH$ {dYmZ ho nyduÀ`m {dYmZmÛmao 
AWdm ñdV§ÌnUo {gÕ Ho$boë`m n[aUm_Ûmao J¥{hVH$mÛmao qH$dm ì`m»`oÛmao qH$dm AmnU Ho$boë`m 
H$ënZmÛmao àmá Pmbo Amho. Am{U AmnU Amnë`m CnnÎmrMo {dYmZ PQ = PR Zo g_mßV H$aVm, 
AWm©V Ë`m {dYmZmZo Oo AmnU {gÕ H$ê$ BpÀN>V hmoVm.

CnnÎmrMr aMZm H$amd`mMr hr EH$ nÕV Amho. AmVm AmnU H$mhr CXmhaUm§Mm Am{U 
à_o`m§Mm {dMma H$ê$Z Am{U Ë`m§À`m CnnÎmtMo {díbofU H$ê$`m, Á`mÛmao ho Amnë`mbm Am{YH$ 
Mm§Jë`m àH$mao g_OyZ KoÊ`mgmR>r Cn`moJr hmoB©b H$s `m§Mr aMZm H$moUË`m àH$mao Ho$br OmVo.

gd© àW_ AmnU CnnÎmrÀ`m VWmH$WrV "àË`j' qH$dm AmZw_m{ZH$ nÕVrZo gwédmV H$ê$`m. 
`m nÕVr_Ü`o AmnU AZoH$ {dYmZo àñVwwV H$aVmo. àË`oH$ {dYmZ _mJrb {dYmZmda Adb§~yZ 
AgVo. Oa àË`oH$ {dYmZ Vm{H©$H$ ñdê$nmV gË` Amho (AWm©V EH$ _mÝ`VmàmßV VH©$ Amho.), Va 
Ë`mnmgyZ AMyH$ {ZîH$f© àmßV hmoVmo.

CXmhaU 10: XmoZ n[a_o` g§»`m§Mr ~oarO EH$ n[a_o` g§»`mM AgVo.

CH$b :

A.H«$. {dYmZ {díbofU / H$maU

1. x d y ̀ m n[a_o` g§»`m AmhoV Ago _mZy. n[aUm_ n[a_o` g§»`m~Ôb Amho åhUyZ 
AmnU x Am{U y `m§Zr gwê$ H$aVmo Á`m 
n[a_o` g§»`m AmhoV.

2. mx
n

=  OoWo n ≠ 0 Am{U 
py
q

= , OoWo q ≠ 0
m, n, p, d q ho nwUmªH$ AmhoV

n[a_o` g§»`mÀ`m ì`m»`oZwgma

3. ∴ 
m p mq npx y
n q nq

+
+ = + = n[aUm_ n[a_o` g§»`m§À`m ~oaOo ~m~V 

Amho. åhUyZ AmnU x + y KoVbo.
4. nyUmªH$mMo JwUY_© bmJy Ho$ë`mZ§Va AmnU 

nhmVmo H$s mq + np Am{U nq ho nyUmªH$M 
AmhoV.

nyUmªH$m§À`m _mhrV Agboë`m JwUY_mªMm 
Cn`moJ H$ê$Z.

5. H$maU n ≠ 0 Am{U q ≠ 0 åhUyZ nq ≠ 0 nyUmªH$mÀ`m JwUY_mªMm Cn`moJ H$ê$Z.
6.

åhUyZ mq npx y
nq
+

+ =  hr EH$ n[a_o` 
g§»`m Amho.

n[a_o` g§»`oÀ`m ì`m»`oMm Cn`moJ H$ê$Z.
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bjmV R>odm : darb CnnÎmr_Yrb àË`oH$ {dYmZ AmYr àñWmnrV Ho$boë`m VÏ`mda qH$dm ì`m»`oda 
AmY[aV Amho.

CXmhaU 11 : 3 nojm _moR>r àË`oH$ A{d^mÁ` g§»`m 6K + l qH$dm 6K + 5 `m ñdê$nmV AgVo. 
OoWo K EH$ nyUmªH$ AgVmo.

CH$b :

H«$.g§. {dYmZ {díbofU/H$maU

1. g_Om, p hr 3 nojm _moR>r A{d^mÁ` 
g§»`m Amho.

H$maU n[aUm_mMm g§~§Y 3 nojm _moR>çm 
A{d^mÁ` g§» òer Amho. `mgmR>r AmnU 
gd©àW_ `m àH$maÀ`m g§»`oZo gwadmV  
H$aVmo.

2. p bm 6 Zo ^mJë`mg AmnU nhmVmo H$s 
p Mo ñdê$n 6k, 6k + 1, 6k + 2, 6k + 
3, 6k + 4, Ago hmoD$ eH$Vo, OoWo k EH$ 
nyUmªH$ Amho.

`w{ŠbS>À`m ^mJmH$ma à_o`mMm Cn`moJ 
H$ê$Z

3. na§Vy 6K = 2(3K), 6K + 2 = 2 (3K+1) 
Am{U 6K + 4 = 2(3K + 2) Am{U 6K + 
3 = 3(2K + 1) H$maU `m A{d^mÁ` g§»`m 
ZmhrV.

AmVm AmnU ~mH$r Caboë`m g§»`m§Mo 
{díbofU H$ê$ Á`m_wio p hr A{d^mÁ` 
g§»`m {_iob.

4. åhUyZ p bm 6K + 1 qH$dm 6K + 5 AgUo 
Am{Zdm`© Amho, OoWo K EH$ nyUmªH$ Amho.

BVa n`m©`m§Mo {ZamH$aU Ho$ë`mZ§Va Amåhr 
`m {ZîH$fm©àV nmohMVmo.

Q>rn : darb CXmhaUmVrb {d{dY n`m©`m§Mo {ZamH$aU Ho$ë`mZ§Va Amåhr {ZîH$fm©àV nmohmoMVmo. 
`m à{H«$`obm H$Yr H$Yr {Z…eofUÛmam CnnÎmr (Proof by Exhaustion) åhUVmV.

à_o` A1.1 nm`W°JmoaÀ`m à_o`mMm ì`Ë`mg : Oa EH$m 

AmH¥$Vr A 1.4

{ÌH$moUm_Ü`o EH$m ~mOwdarb Mm¡ag hm BVa XmoZ ~mOwdarb 
Mm¡agmÀ`m ~oaOoBVH$m Agob Va Vmo {ÌH$moU H$mQ>H$moZ {ÌH$moU 
AgVmo.
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{gÕVm :

A.H«$. {dYmZ {díbofU/H$maU

1. g_Om ∆ ABC _Ü`o

AC2 = AB2 + BC2

H$maU AmnU AemàH$maÀ`m {ÌH$moUmg§~§YrMo 
{dYmZ {gÕ H$aV Amho åhUyZ AmnU 
Ë`mnmgyZM gwédmV H$ê$.

2 AB da BD b§~ aofoMr aMZm Aer H$am 
H$s, BD = BC hmoB©b, AD OmoS>m.

AmnU `mnydu gm§{JVë`mà_mUo `mMr 
Amdí`H$Vm Amåhmbm à_o` {gÕ H$aVmZm 
hmoB©b.

3. aMZoZwgma ∆ ABD hm EH$ H$mQ>H$moZ 
{ÌH$moU Amho. Am{U nm`W°Jmoag 
à_o`mZwgma AD2 = AB2 + BD2

Amåhr nm`W°JmoagÀ`m à_o`mMm dmna Ho$bm  
OmÊ`mnyduM {gÕ Ho$bobo Amho.

4. aMZoZwgma BD = BC Amho

∴ AD2 = AB2 + BC2

VH©$g§JV AZw_mZ

5. åhUyZ AC2 = AB2 + BC2 = AD2 {dYmZ H«$. (1) Mm dmna H$ê$Z.

6. AC Am{U AD YZmË_H$ Agë`mZo

AC =  AD

∆ À`m ~mOy Zoh_r YZmË_H$ AgVmV.

7. AmVmM AmnU Ago {gÕ Ho$bo Amho H$s, 
AC =  AD 
BC =  BD
AB = AB
∴ ∆ ABC ≅ ∆ ABD

kmV à_o`mZwgma.
gm_mB©H$ ~mOy
~mOy-~mOy-~mOy J¥{hVH$mZwgma

8. ∆ ABC ≅ ∆ ABD åhUyZ ∠ABC = 
∠ABD = 900

EH$ê$n {ÌH$moUm§Mo g§JV H$moZ g_mZ AgVmV 
`m {dYmZmZwgma.

Q>rn : da {Xbobm àË`oH$ n[aUm_ H«$_~Õ nm`è`mZwgma {gÕ Ho$bobm Amho. `m_Ü`o H«$_mbm _hËd 
Amho. CnnÎmr_Yrb àË`oH$ nm`ar hr _mJrb nm`ar d nyd© J¥hrV n[aUm_m§nmgyZ àmßV Ho$bobr 
Amho. (à_o` 2.9 nhm).
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ñdmÜ`m` A1.3

Imbr {Xboë`m àË`oH$ CXmhaUmgmR>r EH$ {dYmZ {gÕ H$amd`mg gm§{JVbo Amho. àË`oH$ 

CnnÎmr_Ü`o dmnaboë`m nm`è`m d Ë`m§Mr H$maUo {bhm.

1.	 XmoZ H«$_dma {df_ g§»`m§À`m ~oaOobm 4 Zo {Z…eof ^mJ OmVmo Ago {gÕ H$am.

2.	 XmoZ H«$_dma {df_ g§»`m ¿`m. Ë`m g§»`m§À`m dJmªMr ~oarO H$am Am{U Amboë`m CÎmamV 

6 {_idm. {gÕ H$am H$s àmá Pmbobr Zdr g§»`m 8 Mr {d^mÁ` g§»`m AgVo.

3.	 Oa p ≥ 5 hr EH$ A{d^mÁ` g§»`m Agob, Va p2 + 2 hr g§»`m 3 Mr {d^mÁ` g§»`m Amho 

Ago XmIdm. (gyMZm : gmoS>{dboë`m CXmhaU 11 Mm Cn`moJ H$am)

4.	 g_Om x Am{U y `m n[a_o` g§»`m AmhoV, Va xy hr EH$ n[a_o` g§»`m Amho Ago XmIdm.

5.	 Oa a Am{U b ho YZ nyUmªH$ AgVrb Va Amnë`mbm _mhrV Amho H$s a = bq + r, o ≤ r < b 

`oWo q EH$ nyU© g§»`m Amho. {gÕ H$am H$s, HCF (a, b) = HCF (b, r)

[gyMZm : A1.1 g_Om HCF (b, r) = h Amho. åhUyZ b = k1  h Am{U r = k2 h OoWo k1 Am{U 

k2 ghA{d^mÁ` g§»`m AmhoV.]

6.	 {ÌH$moU ABC _Ü`o BC ~mOyer g_m§Va Agbobr EH$ aofm ~mOy AB Am{U AC bm H«$_e… 

D Am{U E _Ü`o N>oXVo, Va {gÕ H$am {H$ 
AD AE=
DB EC .

A1.5 {dYmZmMm ZH$ma (Negation of a Statement)

`m ^mJmV AmnU EImÚm {dYmZmMm ZH$ma åhUOo H$m`? `mda MMm© H$ê$. MM}bm gwadmV 

H$aÊ`mnydu Amnë`mbm Amåhr H$mhr g§Ho$Vm§Mm n[aM` H$ê$Z XoUma AmhmoV. Á`mÀ`m _XVrZo 

Amåhmbm `m g§H$ënZm ghOnUo g_OVrb. gd©àW_ AmnU EH$ {dYmZ ho EH$ EH$H$ Amho Ago 

g_OyZ EH$ Zmd XoD$. CXmhaUmW©, 1 gßQ>|~a 2005 amoOr {X„r_Ü`o nmD$g nS>bm hmoVm. ho {dYmZ 

Amåhr p Zo Xe©dy. ho AmnU Agohr {bhÿ eH$Vmo.

p : 1 gßQ>|~a 2005 amoOr {X„r_Ü`o nmD$g nS>bm hmoVm. `mMà_mUo Agohr AmnU {bhÿ H$s, 

q : gd© {ejH$ _{hbm AmhoV.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



128                            A1 

r : _m`Ho$bÀ`m Hw$Í`mMo eonyQ> H$mio Amho.

s : 2 + 2 = 4

t : ∆ ABC hm g_^wO {ÌH$moU Amho.

darb g§Ho$V Amåhmbm {dYmZm§À`m JwUY_mª~Ôb MMm© H$amd`mg _XV H$aVrb. VgoM 

`mgmR>rhr Cn`moJr nS>Vrb H$s, AmnU Ë`m§Mo g§KQ>Z H$go H$ê$ eH$Vmo. gwadmVrbm Ë`m {dYmZm§Mm 

Aä`mg H$ê$ Á`m§Zm AmnU gmYo {dYmZ Ago åhUVmo. Am{U Ë`mZ§Va {_l {dYmZm§Mm Aä`mg H$ê$.

Imbrb {Xboë`m gmaUrMm {dMma H$ê$Z Ë`m_Ü`o {Xboë`m àË`oH$ {dYmZmbm AZwgê$Z EH$m 

Z{dZ {dYmZmMr aMZm H$ê$.

_yi {dYmZ Zdo {dYmZ

p:1 gßQ>|~a 2005 amoOr {Xëbr_Ü`o nmD$g 
nS>bm hmoVm.

∼ p: 1 gßQ>|~a 2005 amoOr {XëbrV nmD$g 
nS>bm ho AgË` Amho.

q : gd© {ejH$ _{hbm AmhoV. ∼ q: gd© {ejH$ _{hbm AmhoV ho AgË` Amho.

r : _m`Ho$bÀ`m Hw$Í`mMo eonyQ> H$mio Amho. ∼ r: _m`Ho$bÀ`m Hw$Í`mMo eonyQ> H$mio Amho ho 
AgË` Amho.

s : 2 + 2 = 4 ∼ s: 2 + 2 = 4 ho AgË` {dYmZ Amho.

t : ∆ ABC hm g_^wO {ÌH$moU Amho. ∼ t: ∆ ABC hm g_^yO {ÌH$moU Amho ho  
AgË` Amho.

darb gmaUr_Ü`o {Xbobo àË`oH$ Z{dZ {dYmZ _yi {dYmZm§Mm {ZfoY H$aVo. AWm©V ∼p, ∼q, 

∼r, ∼s Am{U ∼t AZwH«$_o p, q, r, s  Am{U t `m {dYmZm§Mm {ZfoY H$aVmV. `oWo ∼p bm,

"p Zmhr' (not p) Ago dmMVmV. ∼p ho {dYmZ {ZíM`mË_H$ {dYmZmMm (assertion ) {ZfoY 

H$aVo Á`mbm {dYmZ p åhUVmo. bjmV R>odm H$s, gm_mÝ`nUo ~mobVmZm ∼p Mm AW© Agm Amho H$s 

1 gßQ>|~a 2005 amoOr {X„r_Ü`o nmD$g nS>bm ZìhVm'. na§Vy Ago H$aVmZm Iyn XjVm KoÊ`mMr 

Amdí`H$Vm AgVo. g§^dV AmnU Agm {dMma H$ê$ eH$Vmo H$s {Xboë`m {dYmZmbm Cn`wŠV 

{R>H$mUr Ho$di "Zmhr' hm eãX bmdyZ {dYmZmMm {ZfoY Ho$bm OmD$ eH$Vmo. OoWo hr {H«$`m p 

g§X^m©V bmJw hmoVo. nU AS>MU Voìhm {Z_m©U hmoVo. Ooìhm, Am_Mo {dYmZ "gd©' `m eãXmnmgyZ 

gwê$ hmoVo. CXmhaUmW©, {dYmZ q gd© {ejH$ _{hbm AmhoV' `mMm {dMma H$ê$`m. AmnU Ago 

åhQ>bo Amh>o H$s `m {dYmZmMm {ZfoY ∼q, åhUOoM "gd© _{hbm {ejH$ AmhoV ho AgË` Amho' ho 
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{dYmZ "H$mhr {ejH$ nwéf AmhoV'. Ago Xe©{dVo. Á`mdoir AmnU "q Zmhr' (∼q) Ago {b{hVmo 

Voìhm g_OyZ KoVmZm Amnë`m Ago bjmV `oVo H$s gd© {ejH$ _{hbm ZmhrV. qH$dm AmnU ho 

Agohr {bhÿ eH$Vmo H$s, "Zmhr AmhoV gd© {ejH$ _{hbm.' n{hë`m {dYmZmdê$Z bmoH$ ^«_mV 

nSy>Z Agm AW© H$mTy> eH$VmV H$s, "gd© {ejH$ nwéf AmhoV. (Oa Amåhr "gd©' `m eãXmda Omoa 

{Xbm Va) `oWo {ZpíMVnUo q Mm {ZfoY Zmhr. na§Vy Xþgè`m {dYmZm_Ü`o ∼q Mm AW© àmßV hmoVmo. 

`mMmM AW© Agm H$s Ë`mVrb H${_V H$_r EH$ {ejH$ Agm Amho H$s Omo _{hbm Zmhr. åhUyZM 

EH$mÚm {dYmZmMm {ZfoY {b{hVmZm A{Ve` XjVm ¿`mdr bmJVo.

AmVm AmnU `m~m~V H$gm {ZU©` KoD$ eH$Vmo H$s Omo {ZfoY Amåhr àmßV Ho$bm Amho Vmo 

~amo~a Amho H$s MyH$? `mgmR>r Amåhr Imbrb H$gmoQ>rMm à`moJ H$ê$`m.

g_Om p EH$ {dYmZ Amho Am{U ∼p Ë`mMo {ZfoY {dYmZ Amho. ∼p ho Voìhm AgË` AgVo 

Ooìhm p gË` AgVo Am{U ∼p ho gË` AgVo Ooìhm p AgË` AgVo.

CXmhaUmW© : Oa "_m`Ho$bÀ`m Hw$Í`mMr eonyQr> H$mir Amho' ho gË` Agë`mg "_m`Ho$bÀ`m 

Hw$Í`mMr eonyQ> H$mir Zmhr' ho AgË` Amho. Am{U Oa "_m`Ho$bÀ`m Hw$Í`mMr eonyQ> H$mir Zmhr' 

ho gË` Agë`mg "_m`Ho$bÀ`m Hw$Í`mMr eonyQ> H$mir Amho' ho AgË` Amho.

`mM àH$mao s Am{U t {dYmZm§Mm {ZfoY hm Amho.

s : 2 + 2 = 4 ; {ZfoY ∼s : 2 + 2 ≠ 4

t : ∆ABC g_^wO {ÌH$moU Amho. {ZfoY ∼t : ∆ ABC hm g_^wO {ÌH$moU Zmhr.

AmVm ∼(∼s) H$m` Amho? `oWo 2 + 2 = 4 hmoVo Oo s Amho.

Am{U ∼(∼t) H$m` Amho? `oWo ∆ ABC g_^wO {ÌH$moU Amho. AWm©V t Agob. 

dmñV{dH$nUo Oa EImXo {dYmZ p Agob Va ∼(∼p) Mo {dYmZ p hoM AgVo.

CXmhaU 12 - Imbrb {dYmZm§Mm {ZfoY gm§Jm.

	 i)	 _m`Ho$bÀ`m Hw$Í`mMr eonyQ>r H$mir Zmhr.

	 ii)	 gd© An[a_o` g§»`m dmñVd g§»`m AgVmV.

	 iii)	 2  hr An[a_o` g§»`m Amho.

	 iv)	 H$mhr n[a_o` g§»`m nyUmªH$ AgVmV.
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	 v)	 gd© {ejH$ nwéf ZmhrV.

	 vi)	 H$mhr KmoS>o Vn{H$ar a§JmMo ZmhrV.

	 vii)	Aer H$moUVrhr dmñVd$ g»`m x Zmhr OoWo, x2 = -1

CH$b :

i)	 _m`Ho$bÀ`m Hw$Í`mMr eonyQ>r H$mir Zmhr ho AgË` Amho `mMmM AW© Agm H$s _m`Ho$bÀ`m 

Hw$Í`mMr eonyQr H$mir Amho.

ii)	 gd© An[a_o` g§»`m dmñVd g§»`m AmhoV ho AgË` Amho `mMmM AW© Agm {H$ H$mhr (H${_V 

H$_r EH$) An[a_o` g§»`m dmñVd g§»`m ZmhrV. `m {dYmZmbm `m àH$mao {bhÿ eH$Vmo gd© 

An[a_o` g§»`m dmñVd g§»`m ZmhrV.

iii)	 2  hr An[a_o` g§»`m Amho ho AgË` Amho. `mMmM AW© Agm H$s 2  hr An[a_o` g§»`m 

Zmhr.

iv)	 H$mhr n[a_o` g§»`m nyUmªH$ AgVmV ho AgË` Amho `mMmM AW© Agm H$s H$moUVrhr n[a_o` 

g§»`m nyUmªH$ Zmhr.

v)	 gd© {ejH$ nwéf ZmhrV ho AgË` Amho. `mMmM AW© Agm H$s gd© {ejH$ nwéf AmhoV.

vi)	 H$mhr KmoS>o Vn{H$ar a§JmMo ZmhrV ho AgË` Amho åhUOo gd© KmoS>o Vn{H$ar a§JmMo AmhoV.

vii)	Aer H$moUVrhr dmñVd$ g§»`m x Zmhr OoWo x2 =-1 ho AgË` Amho. `mMmM AW© Agm H$s 

H${_V H$_r EH$ dmñVd g§»`m x Amho OoWo x2 =-1

Qr>n :

darb MM}Zwgma EImÚm {dYmZmMm {ZfoY àmá H$aÊ`mMm Imbrb à_mUo H$m`©H$mar {Z`_ 

(Working Rule) àmá H$ê$ eH$Vmo.

i)	 àW_ Zmhr (∼) nmgyZ {dYmZmMr gwadmV H$amdr.

ii)	 Oa H$mhr g§^«_ Agë`mg H$mhr Cn`wŠV ~Xb (n[adV©Z) (modification) H$ê$ eH$Vm. 

{deofH$ê$Z "gd©' qH$dm "H$mhr' `m g§~§YrV {dYmZm_Ü`o.
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ñdmÜ`m` A1.4

1.	 Imbrb {dYmZm§Mo {ZfoY {bhm.

(i)	 _Zwî` Zída (mortal) Amho.

(ii)	 aofm l hr aofm m er g_m§Va Amho.

(iii)	 `m àH$aUm_Ü`o AZoH$ ñdmÜ`m` AmhoV.

(iv)	 gd© nyUmªH$ n[a_o` g§»`m AmhoV.

(v)	 H$mhr A{d^mÁ` g§»`m {df_ AmhoV.

(vi)	 H$moUr {dÚmWu Amier Zmhr.

(vii)	 H$mhr _m§Oa H$mir ZmhrV.

(viii)	 x Aer H$moUVrhr g§»`m Zmhr Or 1x = − .

(ix)	 2 hr g§»`m YZ nwUmªH$ a bm {d^mJVo.

(x)	 nyUmªH$ a d b ho EH$_oH$m§Mo A{d^mÁ` AmhoV.

2.	 Imbr {Xboë`m àË`oH$ àíZm_Ü`o XmoZ {dYmZo AmhoV. Xþgao {dYmZ ho nm{hë`m {dYmZmMm 

{ZfoY Amhoo H$s Zmhr Vo gm§Jm.

(i)	 _w_VmO ^wHo$bobr Amho. _w_VmO ^wHo$bobr Zmhr.

(ii)	 H$mhr _m§Oa H$mir AmhoV. H$mhr _m§Oa VnH$sar AmhoV.

(iii)	 gd© hÎmr {demb AmhoV. EH$ hÎmr {demb Zmhr.

(iv)	 gd© A¾rem_H$ `§Ìo bmb AmhoV. gd© A¾rem_H$ `§Ìo bmb ZmhrV.

(v)	 H$moUVmhr _Zwî` Jm` Zmhr. H$mhr _mUgo Jm` AmhoV.

A1.6 {dYmZmMm ì`Ë`mg (Convers of a Statement)

AmVm AmnU {dYmZmÀ`m ì`Ë`mgmMm hoVy (notion) emoYy`m. `mgmR>r Amåhmbm g§`wŠV 

(compound) {dYmZm§Mr Amdí`H$Vm AgVo Oo EH$ qH$dm AZoH$ gmoß`m {dYmZm§Mo g§`moOZ AgVo. 

Vgo nm{hbo Va {_l {dYmZ ~Z{dÊ`mÀ`m AZoH$ nÕVr AmhoV. na§Vy `oWo Ë`mM nÕVrda bj 

XoD$`m Á`m_Ü`o "Oa-Va' `mÛmao XmoZ {dYmZo OmoSy>Z àmßV H$ê$ eH$Vmo.
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{dYmZ : Oa nmD$g nS>V Agob Va gm`H$bdê$Z OmUo H$R>rU Amho ho {dYmZ XmoZ gmoß`m 

{dYmZm§Zr ~Zbobo Amho.

		  p :  nmD$g nS>V Amho.

		  q : gm`H$bdê$Z OmUo H${R>U Amho.

nydu gm§{JVboë`m g§Ho$Vm§Mm dmna H$ê$Z Amåhr Ago åhUy eH$Vmo H$s, Oa p Amho, Va q  

Amho. Amåhr Agohr åhUy eH$Vmo H$s, "p _wio q àmßV hmoVo' Am{U `mbm AmnU p ⇒ q  

Ago Xe©dVmo.

AmVm g_Om H$s EH$ {dYmZ Ago Amho H$s Oa nmÊ`mMr Q>mH$s H$mir Amho Va Ë`mV {nÊ`mMo 

nmUr Amho. ho p ⇒ q `m ñdê$nmV Amho OoWo n[aH$ënZm p Amho (nmÊ`mMr Q>mH$s H$mir Amho) 

Am{U {ZîH$f© q Amho (Q>mH$sVrb nmUr {nÊ`mMo Amho). g_Om Amåhr n[aH$ënZm Am{U {ZîH$fm©Mr 

AXbm~Xb (interchange) Ho$br Va Aem pñWVrV Amnë`mbm H$m` g_OVo? Amnë`mbm q ⇒ p 

{_iob. AWm©V Oa Q>mH$s_Ü`o {nÊ`mMo nmUr Agob Va Q>mH$s Adí` H$mir Agob. `m {dYmZmbm 

p ⇒ q Mm ì`Ë`mg (convers) Ago åhUVmV.

ì`mnH$ ê$nmV {dYmZ p ⇒ q Mm ì`Ë`mg q ⇒ p hmoVmo. OoWo p Am{U q {dYmZo AmhoV. 

bjmV R>odm H$s p ⇒ q Am{U q ⇒ p hr EH$_oH$m§Mr ì`Ë`mg {dYmZo AmhoV.

CXmhaU 13: Imbrb {dYmZm§Mo ì`Ë`mg {bhm.

i)	 Oa O_rbm gm`H$b MmbdV Agob, Va 17 Am°Jï> amoOr a{ddma `oVmo.

ii)	 Oa 17 Am°Jï> amoOr a{ddma Agob, Va O_rbm gm`H$b MmbdV Amho.

iii)	 Oa àm¡{bZ H«$moYrV hmoV Agob, Va {VMm Moham bmb hmoVmo.

iv)	 Oa EH$m ì`ŠVrH$S>o {ejUmVrb ñZmVH$ nXdr Agob, Va Ë`mbm {eH${dÊ`mMr AZw_Vr AgVo.

v)	 Oa EImÚm ì`ŠVrbm {dfmUyMm g§gJ© Agob, Va Ë`mbm Iyn Vmn AgVmo.

vi)	 Oa A{dZme _w§~B©_Ü`o Amho, Va Vmo ^maVmV Amho.

vii)	Oa ∆ABC g_^wO Amho, Va Ë`mMo gd© Am§VaH$moZ H$moZ g_mZ AgVmV.

viii)Oa x hr EH$ An[a_o` g§»`m Amho. Va Ë`mMm Xem§e énmVrb {dñVma AnwZamdVu  

(non terminating) d AZmdVu (non-recuring) AgVmo.

ix)	 Oa x - a hm p (x) `m ~hwnXrMm Ad`d Agob Va p(a) = 0
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CH$b :

da {Xbobo àË`oH$ {dYmZ p ⇒ q ̀ m ñdê$nmVrb Amho. ̀ mMm ì`Ë`mg _mhrV H$ê$Z KoÊ`mgmR>r 

àW_ AmnU p Am{U q AmoiIbo nm{hOo, Ë`mZ§Va AmnU q ⇒ p {b{hVmo.

i)	 p: O{_bm gm`H$b MmbdV Amho Am{U q : 7 Am°Jï> a{ddmaÀ`m {Xder `oVmo. åhUyZ ì`Ë`mg 

Agm Amho H$s Oa 17 Am°Jï> a{ddmar `oVmo Va OmÝhdr gm`H$b MmbdV Amho.

ii)	 ho {dYmZ (i) Mm ì`Ë`mg Amho. åhUyZ `mMm ì`Ë`mg (i) _Ü`o {Xbobm Amho.

iii)	 Oa àm¡{bZMm Moham bmb hmoV Agob, Va Vr H«$moYrV Amho.

iv)	 Oa EH$m ì`ŠVrbm {eH${dÊ`mMr AZw_Vr Agob, Va Ë`mÀ`mH$S>o {ejUmMr ñZmVH$ nXdr 

AgVo.

v)	 Oa EH$m ì`ŠVrbm Iyn Vmn Agob, Va Ë`mbm {dfmUy§Mm g§gJ© Pmbobm Amho.

vi)	 Oa A{dZme ^maVmV Agob, Va Vmo _w§~B©V Amho.

vii)	Oa ∆ABC _Yrb Am§VaH$moZ g_mZ AmhoV, Va Vmo g_^wO {ÌH$moU Amho.

viii)	Oa Xem§e énmVrb {dñVma AnwZamdVu d AZmdVu Amho, Va x hr EH$ n[a_o` g§»`m Amho.

ix)	 Oa p(a) = 0, Va x - a hm p (x) `m ~hwnXrMm Ad`d Amho. bjmV R>odm {dYmZ gË` Amho 

{H$ AgË` ̀ m~m~V qMVm Z H$aVm AmnU da {Xboë`m àË`oH$ {dYmZmMo Ho$di ì`Ë`mg H$ê$Z 

{b{hbo Amho. CXmhaUmW© nwT>rb {dYmZmda {dMma H$am. Oa A{dZme _w§~B©_Ü`o Amho, Va 

Vmo ^maVmV Amho. ho {dYmZ gË` Amho. AmVm AmnU Ë`mMm ì`Ë`mg nmhÿ. Oa A{dZme 

^maVmV Amho, Va Vmo _§w§~B©_Ü`o Amho. `oWo gË`M Agbo nm{hOo `mMr Amdí`H$Vm Zmhr H$s 

Vmo ^maVmÀ`m H$moUË`mhr ^mJmV amhÿ eH$Vmo.

J{UVm_Ü`o {deofV:, ^y{_Vr_Ü`o Ago AZoH$ g§X^© Amnë`mbm {_iVrb OoWo p ⇒ q gË` 

AgVo Am{U Amnë`mbm Ë`mMm ì`Ë`mg AWm©V q ⇒ p ho gwÕm gË` Amho Ago {gÕ H$amdo bmJVo.

CXmhaU 14: Imbrb {dYmZm§Mm ì`Ë`mg gm§Jm. àË`oH$ g§X^m©V Ë`m§Mm ì`Ë`mg gË` Amho H$s 

AgË` Vo hr gm§Jm.

i)	 Oa n hm EH$ g_ AnyUmªH$ Agob Îma 2n + 1 EH$ {df_ AnyUmªH$ AgVmo.
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ii)	 Oa EH$m dmñVd g§»`oMm Xem§e ñdê$n Vrb {dñVma nwZamdVu (terminating) Agob Va Vr 

g§»`m n[a_o` Amho.

iii)	 Oa EH$ N>o{XH$m XmoZ g_m§Va aofm§Zm N>oXV Agob, Va g§JV H$moZm§Mr àË`oH$ OmoS>r g_mZ 

AgVo.

iv)	 Oa EH$ Mm¡H$moZm_Ü`o g_moamg_moarb ~m§OyMr àË`oH$ OmoS>r g_mZ Agob Va Vmo Mm¡H$moZ 

g_m§Va^wO Mm¡H$moZ AgVmo.

v)	 Oa XmoZ {ÌH$moU EH$ê$n AgVrb Va Ë`m§Mo g§JV H$moZ g_mZ AgVmV.

CH$b:

i)	 ì`Ë`mg Agm Amho H$s Oa 2n +1 hm EH$ {df_nyUmªH$ Amho, Va n EH$ nyUm©H$ AgVmo ho 

EH$ AgË` {dYmZ Amho (CXmhaUmW© 15=2(7)+1 Am{U 7 {df_ Amho).

ii)	 Oa EH$ dmñVd g§»`m n[a_o` Amho. Va Ë`mMm Xem§e {dñVma nwZamdVu AgVmo ho ì`Ë`mg 

Amho. ho EH$ AgË` {dYmZ Amho H$maU n[a_o` g§»`oMm EH$ AnwZamdVu Xem§e {dñVma gwÕm 

Agy eH$Vmo.

iii)	 ì`Ë`mg Agm Amho H$s, Oa EH$ N>o{XH$m XmoZ aofm§Zm Aem àH$mao N>oXVo H$s g§JV H$moZm§Mr 

àË`oH$ OmoS>r g_mZ hmoVo, Va Ë`m XmoÝhr aofm g_m§Va AgVmV. B`Vm ZddrÀ`m nmR>ç 

nwñVH$mVrb J¥hrVH$ 6.4 Zwgma Amåhmbm Ago g_Obo Amho H$s ho {dYmZ gË` Amho.

iv)	 Oa EH$ Mm¡H$moZ g_m§Va^wO Mm¡H$moZ Agob Va Ë`mÀ`m g_moamg_moarb ~mOy§Mr àË`oH$ OmoS>r 

g_mZ AgVo. hm ì`Ë`mg gË` Amho (à_o` 8.1 B`Îmm 9 dr).

v)	 Oa XmoZ {ÌH$moUm§Mo g§JV H$moZ g_mZ AgVrb Va Vo {ÌH$moU EH$ê$n AgVmV. hm ì`Ë`mg 

Amho. ho {dYmZ AgË` Amho. `mÀ`mgmR>r EH$ `mo½` CXmhaU XoÊ`mMr O~m~Xmar Amåhr 

Amnë`mda gmon{dV AmhmoV.

ñdmÜ`m` A1.5

1.	 Imbrb {dYmZm§Mo ì`Ë`mg {bhm.

(i)	 Oa Q>moH$sAmo_Ü`o CîUVm Agob, Va eaZÀ`m earamVyZ A{YH$ Km_ `oVmo.

(ii)	 Oa em{bZr ^wHo$bobr Agob, Va {VÀ`m nmoQ>mV H$bH$bVo.
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(iii)	 Oa `ebm {eî`d¥Îmr {_iV Agob, Va Ë`mbm EH$ nXdr {_iob.

(iv)	 Oa amonQ>çmbm \w$bo \w$bbr AgVrb, Va Vo amon gOrd AgVo.

(v)	 Oa OZmda _m§Oa Agob, Va Ë`mbm EH$ eonyQ> AgVo.

2.	 Imbrb {dYmZm§Mo ì`Ë`mg {bhm d àË`oH$ pñWVrV ì`Ë`mg gË` Amho H$s AgË` Amho Vo 

gm§Jm.

(i)	 Oa ∆ABC g_{Û^wO {ÌH$moU Agob, Va Ë`mÀ`m nm`mdarb XmoÝhr H$moZ g_mZ  

	 AgVmV.

(ii)	 Oa EH$ nyUmªH$ {df_ Agob, Va Ë`mMm dJ© gwÕm {df_M AgVmo.

(iii)	 Oa x2 = 1, Va x = 1

(iv)	 Oa ABCD hm g_m§Va^wO Mm¡H$moZ Agob, Va AC d BD ho Ë`mMo H$U© EH$_oH$m§Zm  

	 Xþ^mJVmV.

(v)	 Oa a, b d c `m nyU© g§»`m AgVrb, Va a + (b + c) = (a + b) + c

(vi)	 Oa x Am{U y `m XmoZ {df_ g»`m AgVrb, Va x + y hr EH$ g_ g§»`m AgVo.

(vii)	 Oa PQRS `m g_m§Va^wO Mm¡H$moZmMo Mmahr {eamoq~Xÿ EH$m dVw©imÀ`m n[aKmda  

	 AgVrb Va Vmo Am`V AgVmo.

A1.7 {damoYmË_H$ CnnÎmr (Proof by Contradiction)

AmVmn`©V Vwåhr gd©M CXmhaUm_Ü`o n[aUm_m§Mr gË`Vm ñWmnrV H$aÊ`mgmR>r àË`j VH©$Mm 

dmna Ho$bm hmoVm AmVm AmnU AàË`j VH$mªMm {deofV: J{UVmVrb EH$ A{V eŠVrembr gmYZ 

åhUOoM {damoYmË_H$ CnnÎmr (Proof by Contradiction) `mMm dmna H$ê$.

`m nÜXVrMm dmna Amåhr n{hë`m àH$aUm_Ü`o AZoH$ g§»`mMr An[a_o`Vm ñWm{nV 

H$aÊ`mgmR>r VgoM AÝ` àH$aUm_Ü`o H$mhr à_o`m§Mr {gÕVm H$aÊ`mgmR>r Ho$bm Amho. `oWo AmnU 

hm `wŠVrdmX ñnï> H$aÊ`mgmR>r H$mhr CXmhaUo KoD$`m.

nwT>rb Aä`mg H$aÊ`mnydu AmnU `mda MMm© H$ê$ `m H$s {damoYmË_H$ nÕVr H$m` Amho. 

J{UVm_Ü`o {damoY VoìhmM hmoVmo Ooìhm Amåhmbm Ago EH$ {dYmZ p {_iVo, H$s p gË` AgVo 

Am{U Ë`mMm {ZfoY ∼p gwÕm gË` AgVmo.
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p: OoWo a Am{U b `m nañna A{d^mÀ` g§»`m AmhoV 

q: g§»`m 2 "a'  Am{U "b' bm {d^mJVo.

Oa Amåhr Ago _mZbo H$s p gË` Amho Am{U AmnU q gwÕm gË` Amho Ago {gÕ H$ê$ eH$bmo 

Va Amåhmbm EH$ {damoYr _Vàmá hmoVo. H$maU q Mo VmËn`© Ago H$s p Mm {ZfoY gË` Amho. Oa 

Amnë`mbm AmR>dV Agob {H$ hr KQ>Zm Ë`mdoir KQ>br hmoVr Á`mdoir Amåhr 2  hr An[a_o` 

g§»`m Amho ho {gÕ H$amÊ`mMm à`ËZ H$aV hmoVmo. (AÜ`m` 1 nhm)

{damoYmË_H$ CnnVr H$emàH$mao H$m`© H$aVo ? EH$ {d{eï> CXmhaU KodyZ `mda AmnU {dMma 

H$ê$. Imbrb à_mUo {Xbobo dmŠ` bjmV ¿`m.

gd© _{hbm Zída AgVmV. A hr EH$ _{hbm Amho. {gÕ H$am H$s A hr _{hbm Zída 

Amho. Oar ho EH$ gmono CXmhaU Agbo Var gwÕm {damoYmË_H$ nÕVrZo Vo H$go {gÕ H$aVm `oB©b 

Vo AmnU nmhÿ.

∙	 AmVm AmnU Ago g_Oy H$s {dYmZ p Mr gË`Vm ñWm{nV H$ê$ BpÀN>Vmo AmhmoV (`oWo AmnU  

p : "_{hbm A Zída Amho' ho gË` Amho Ago XmIdy BpÀN>Vmo).

∙	 gd© àW_ AmnU Ago _mZy H$s {dYmZ gË` Zmhr. åhUOo Amåhr _mÝ` H$aVmo H$s p Mo {ZfoY 

{dYmZ gË` Amho (_{hbm A Zída Zmhr Amho.)

∙	 Voìhm AmnU p À`m {ZfoY {dYmZmÀ`m gË`Voda AmYm[aV AZoH$ VH©$g§JmV {dMma H$aVmo 

(H$maU _{hbm A Zída Zmhr åhUyZ Amnë`mbm "gd© _{hbm Zída AmhoV' `m {dYmZmMo 

EH$ à{V CXmhaU àmá hmoVo åhUyZ ho AgË` Amho H$s gd© _{hbm Zída AmhoV).

∙	 Oa `mnmgyZ {damoYr {dMma CËnÞ hmoVmo, Va hm {damoYr {dMma Amnbr gXmof _mÝ`Vm  

"p gË` Zmhr' `m_wio hmoVo (hm EH$ {damoYr {dMma Amho. H$maU Amåhr ho Xe©{dbo Amho H$s 

{dYmZ "gd© _{hbm Zída AmhoV' Am{U `mMo {ZfoY {dYmZ gd© _{hbm Zída ZmhrV. ho 

gË` Amho hm {damoYm^mg ̀ mgmR>r hmoVmo H$s Amåhr A Zída Zmhr Ago J¥hrV Yê$Z am{hbmo.)

∙	 åhUyZM Amnbr H$ënZm MwH$sMr Amho. AWm©V p ho {dYmZ gË` Agm`bmM hdo. (åhUOoM 

A Zída Amho.)
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CXmhaU 15: EH$ ewÝ`oVa n[a_o` g§»`m Am{U EH$ An[a_o` g§»`m `m§Mm JwUmH$ma An[a_o`  

AgVmo.

{dYmZ {díbofU/H$maU

AmnU {damoYmË_H$ {aVrZo CnnÎmrMm dmna 
H$ê$, g_Om r EH$ ewÝ`oVa n[a_o` g§»`m 
Amho Am{U x EH$ An[a_o` g§»`m Amho .  

g_Om 
mr
n

=  OoWo m Am{U n ho nyUmªH$ 
AmhoV d m ≠ 0, n ≠ 0, Amåhbm Ago {gÕ 
H$amd`mMo Amho H$s rx hr An[a_o` g§»`m 
Amho.

rx hr nar_o` g§»`m Amho Ago _mZy. `oWo AmnU Ë`m {dYmZmMm {ZfoY gË` _mZV 
AmhmoV Oo Amnë`mbm {gÕ H$amd`mMo Amho.

prx
q

= , OoWo q ≠ 0, p Am{U q ho nyUmªH$

AmhoV.

ho AmYrMo {dYmZ Am{U n[a_o` g§»`mÀ`m 
ì`m»`oZwgma {_iVo.

g_rH$aU 
prx
q

= , OoWo q ≠ 0 Am{U 
mr
n

=  

`mMm dmna Ho$ë`mZ§Va Amnë`mbm 
p npx

rq nq
= =  

{_iob.

H$maU np Am{U mq ho nyUmªH$ AmhoV Am{U 
mq ≠ 0, åhUyZ x EH$ n[a_o` g§»`m Amho.

nyUmªH$mMo JwUY_© Am{U n[a_o` g§»`oMr 
ì`m»`m `m§Mm dmna H$ê$Z

hm EH$ {damoYm^mg Amho H$maU Amåhr x 
bm n[a_o` XmI{dbo Amho. na§Vy Amnë`m 
n[aH$ënZoZwgma x n[a_o` Amho.

`m {damoYr CŠVrMm AmnU emoY KoV hmoVmo.

�rx n[a_o` g§»`m Amho `m XmofnwU© H$ënZo_wio 
hm {damoYm^mg {Z_m©U hmoVmo.

VH©$g§JV AmZw_mZ
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AmVm AmnU CXmhaU 11 {gÕ H$é`m, na§Vy AmnU `mdoir {damoYmË_H$ CnnÎmrMm Cn`moJ  
H$ê$`m. n[aUm_ Imbr {Xbobm Amho.

 {dYmZ {díbofU/H$maU

AmnU Ago _mZy`m H$s {dYmZ gË` Zmhr. Ogo AmnU ̀ mnydu nm{hbo Amho H$s {damoYmË_H$ 
Cnn{VÀ`m _XVrZo VH©$ H$aÊ`mMr gwadmV H$é`m

AmVm AmnU Ago _mZy`m H$s EH$ Aer 
A{d^mÁ` g§»`m p > 3 AgVo Or 6n + 1 qH$dm 
6n + 5 `m ñdê$nmVrb AgVo, OoWo n EH$ nyU© 
g§»`m Amho

hm n[aUm_mÀ`m {dYmZmMm {ZfoY Amho.

6 À`m {d^mÁ`Vodarb `wŠbrS>À`m {d^mOZ  
à_o`mMmMm dmna H$ê$Z Am{U p, 6n + 1 
qH$dm 6n + 5 `m ñdê$nmV Zmhr. `m VÏ`mMm 
dmna H$ê$Z Amnë`mbm p = 6n  qH$dm 6n + 2 
qH$dm 6n + 3 qH$dm 6n + 4 {_iVo.

nydu {gÕ Ho$boë`m n[aUm_m§Mm dmna H$ê$Z.

åhUyZ p ho 2 qH$dm 3 Mo ^mÁ` Amho. VH©$g§JV AmZw_mZ

`mgmR>r p A{d^mÁ` Zmhr VH©$g§JV AmZw_mZ

hm EH$ {damoYm^mg Amho, H$maU Am_À`m 
n[aH$ënZoZwgma p A{d^mÁ` Amho.

Ogo Amnë`mbm ho hdo Amho.

{damoYm^mg `mgmR>r hmoVmo H$s AmYr Ago 
_mZyZ Mmbbmo hmoVmo H$s EH$ Aer A{d^mÀ` 
g§»`m p > 3 AgVo, Or 6n + 1 qH$dm 6n + 5 
`m ñdê$nmV ZgVo.

n[aUm_r 3 nojm _moR>r àË`oH$ A{d^mÁ` 
g§»`m 6n + 1 qH$dm 6n + 5 `m ñdê$nmVrb 
AgVo.

`m {ZîH$fm©da AmnU nmohMVmo.

Qr>n: darb CnnÎmrÀ`m CXmhaUmdê$Z Amnë`mbm Ago g_OVo H$s EH$ n[aUm_ AZoH$ nÕVrZo 
{gÕ Ho$bm OmD$ eH$Vmo.
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à_o` A1.2
EH$ aofm Am{U Ë`m aofo~mhoarb EH$ q~Xÿ `m_Wrb H$_rV H$_r A§Va åhUOo Ë`m_Yrb 

b§~m§Va AgVo.

{gÕVm :

AmH¥$Vr A 1.5

{dYmZ {díbofU / H$maU

g_Om XY hr {Xbobr aofm Amho. Am{U P hm Ë`m 
aofoda Zgbobm EH$ q~Xÿ Amho. VgoM PM, PA1, 
PA2,... B. q~Xÿ P nmgyZ XY n`ªV H$mT>bobo 
aofmI§S> AmhoV. `m_Ü`o PM hm gdm©V bhmZ 
aofmI§S> Amho. (AmH¥$Vr A1.5 nhm)

H$maU Amnë`mbm Ago {gÕ H$amd`mMo Amho H$s 
gd© aofmI§S>m_Ü`o gdm©V bhmZ aofmI§S> hm XY 
da b§~ AgVmo, åhUyZ Amåhr ho aofmI§S> KoVmo.

g_Om PM hm XY aofoda b§~ Zmhr. hm {damoYmË_H$ nÕVrÛmao {gÕ Ho$ë`m OmUmè`m 
{dYmZmMm {ZfoY Amho.

XY aofoda PN hm b§~ H$mT>m Ogo AmH¥$VrV 
VwQ>H$ aofoZo XmI{dbo Amho.

BpÀN>V n[aUm_ {gÕ H$aÊ`mgmR>r Amnë`mbm 
aMZm H$amÊ`mMr Amdí`H$Vm nS>Vo.

gd© aofmI§S> PM, PN, PA1, PA2, PA3 AmXr  
_Ü`o PN hm gdm©V bhmZ aofmI§S> Amho `mMmM 
AW© Agm H$s PN < PM

H$mQ>H$moZ {ÌH$moUmMr EH$ ~mOy Ë`mÀ`m  
H$Um©nojm bhmZ AgVo Am{U g§»`mÀ`m kmV 
JwUY_m©dê$Z.

hm Amnë`m `m n[aH$ënZoMm {damoYm^mg Amho 
H$s Aem gd© aofmI§S>m_Ü`o PM hm gdm©V 
bhmZ aofmI§S> Amho.

Ogo Amnë`mbm nm{hOo hmoVo.

åhUyZ PM hm aofmI§S> XY da b§~ Amho. `m {ZîH$fm©da AmnU nmohMVmo.
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ñdmÜ`m` A1.6
1.	 g_Om A + B = C + D, Am{U A < C Agob, Va {damoYmË_H$ CnnÎmrMm dmna H$ê$Z Ago 

{gÕ H$am H$s B > D.

2.	 g_Om r EH$ n[a_o` g§»`m Amho Am{U x hr EH$ An[a_o` g§»`m Amho. Va {damoYmË_H$ 
CnnÎmrMm dmna H$éZ Ago {gÕ H$am {H$ r + x EH$ An[a_oW g§»`m Amho.

3.	 {damoYmË_H$ CnnÎmrMm dmna H$ê$Z Ago {gÕ H$am H$s nyUmªH$ a gmR>r a2 g_g§»`m Amho, 
Va a gwÕm g_g§»`m AgVo.

	 (gyMZm : g_Om a g_ Zmhr Amho. AWm©V 2n + 1 `m ñdê$nmV Amho OoWo n nyUmªH$ Amho. 
`oWyZ nwT>o Om)

4.	 {damoYmË_H$ CnnÎmrMm dmna H$ê$Z Ago {gÕ H$am H$s Oa nyUmªH$ a gmR>r a2, 3 Zo {d^mÁ` 
Agë`mg, a �gwÕm 3 Zo {d^mÁ` AgVmo.

5.	 {damoYmË_H$ CnnÎmrMm dmna H$ê$Z Ago {gÕ H$am H$s n Mr Aer H$moUVrhr qH$_V Zmhr 
Á`m_Ü`o 6n Mm A§{V_ A§H$ 0 AgVmo.

6.	 {damoYmË_H$ CnnÎmrMm dmna H$ê$Z Ago {gÕ H$am H$s EH$mM àVbmVrb XmoZ gai aofm 
EH$_oH$s¨Zm EH$ nojm OmñV q~XÿV N>oXÿ eH$V ZmhrV.

A1.8 gmam§e (Summary) :

`m n[a{eï>_Ü`o Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

1.	 H$moUË`mhr CnnÎmrMr {d{^Þ A§Jo Am{U B`Vm Zddr_Ü`o Aä`mgboë`m g§~§YrV g§H$ënZm.

2.	 {dYmZmMm {ZfoY

3.	 {dYmZmMm ì`Ë`mg

4.	 {damoYmË_H$ CnnÎmrÛmao {gÕVm.

***
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ñdmÜ`m` 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)	 b. gm. {d. = 182; _. gm. {d. = 13

	 (ii)	 b. gm. {d. = 23460; _. gm. {d. = 2

	 (iii)	b. gm. {d.  = 3024; _. gm. {d. = 6

3.	 (i)	 b. gm. {d.  = 420; _. gm. {d. = 3

	 (ii)	 b. gm. {d. = 11339; _. gm. {d. = 1

	 (iii)	b. gm. {d. = 1800; _. gm. {d. = 1

4.	 22338

5.	 36 {_{ZQ>o

~hþnXr : ñdmÜ`m` 2.1

1.	 (i) eyÝ` Zmhr	 (ii) 1		  (iii) 3		  (iv) 2		  (v) 4		  (vi) 3

CÎmao
(ANSWERS)
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ñdmÜ`m` 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) 2 5x −

	 (iv) x2 - x + 1	 (v) 4x2 + x + 1			  (vi) x2 - 4x + 1

ñdmÜ`m` 3.1

1.	 i) aofr` g_rH$aUm§Mr Amdí`H$ OmoS>r

	 x + y = 10, x - y = 4 `oWoo x hr _wbtMr g§»`m Am{U y hr _wbm§Mr g§»`m. AmboImZo 
gmoS>{dÊ`mgmR>r `m g_rH$aUm§Mo AmboI, AmboIH$mJXmda Ë`mM Ajmda H$mT>m.

	 _wbr = 7, _wbJo = 3

	 (ii) aofr` g_rH$aUm§Mr OmoS>r

	 5x + 7y = 50, 7x + 5y = 46, `oWo x Am{U `m AZwH«$_o EH$ noZ d EH$ nmopÝgb `m§À`m qH$_Vr 
(` _Ü`o) AmhoV. AmboImZo Xe©{dÊ`mgmR>r `m g_rH$aUm§Mo AmboI AmboIH$mJXmda Ë`mM 
Ajm§da H$mT>m. EH$ nmopÝgbMr qH$_V = ` 3, EH$m noZMr qH$_V = ` 5.

2.	 (i) EH$m q~XÿV N>oXVmV	 (ii) EH$ aofr` AmhoV		  (iii) g_m§Va

3.	 (iv) gwg§JV		  (ii) Ag§JV	 (iii) gwg§JV	 (iv) gwg§JV	 (v) gwg§JV

4.	 (i) g§JV			   (ii) Ag§JV	 (iii) gwg§JV	 (iv) Ag§JV

	 darb  (i) 	 Mr CH$b y = 5 - x {Xboobr Amho. `oWo x Mr qH$_V H$moUVrhr KoD$ eH$Vmo åhUyZ 
	  `oWo Ag§»` CH$br AmhoV. 

	 darb  (iii) Mr CH$b x = 2, y = 2 Amho. hr EH$_od CH$b Amho.

5.	 bm§~r = 20m Am{U é§Xr = 16m
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6.	 VrZ ^mJmgmR>r EH$ eŠ` CÎma

	 (i) 3x + 2y - 7 = 0		 (ii) 2x + 3y - 12 = 0		  (iii) 4x + 6y - 16 = 0

7.	 {ÌH$moUmMo {eamoq~Xÿ (-1,0), (4, 0) Am{U (2, 3)

ñdmÜ`m` 3.2

1.	 (i) x = 9, y = 5	 (ii) S = 9, t = 5		 (iii) y = 3x - 3

	 `oWo x Mr qH$_V H$moUVrhr KoVm `oVo åhUyZ AZoH$ CH$br AmhoV.

	 (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 - y = 26, x = 3y, `oWo x Am{U y `m XmoZ g§»`m AmhoV (x > y); x = 39, y = 13

	 (ii)	 x - y = 18, x + y = 180, `oWo x Am{U y `m XmoZ H$moZm§Mo A§em_Yrb _moO_mno AmhoV.  
x = 99, y = 81,

	 (iii)	 7x + 6y = 3800, 3x + 5y = 1750, `oWo x Am{U y `m EH$ ~°Q> Am{U EH$ ~m°bÀ`m 
AZwH«$_o {H$§_Vr (` _Ü`o) AmhoV; x = 500, y = 50.

	 (iv)	 x + 10y = 105, x + 15y = 155, `oWo x hm {Z{íMV Xa (` _Ü`o) Am{U y (` _Ü`o  
Xa km ^mS>o Amho), x = 5, y = 10, ` 255.

	 v)	 11x - 9y + 4 = 0, 6x - 5y + 3 = 0, `oWo x Am{U y ho AnyUmªH$mMo AZwH«$_o A§e d N>oX 

AmhoV. ( )7 7, 9
9

x y= =

	 vi)	 x - 3y - 10 = 0, x - 7y + 30 = 0, `oWo x Am{U y ho AZwH«$_o OoH$m°~ Am{U Ë`mMm _wbJm 
`m§Mo d` Amho, x = 40, y = 10.
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ñdmÜ`m` 3.3

1.	 i)	 19 6,
5 5

x y= = 	 ii) x = 2, y = 1	 iii) 9 5,
13 13

x y= = 5
3
− 	 iv) x = 2, y = -3

2.	 i)	 x - y + 2 = 0, 2x - y - 1 = 0, `oWo x Am{U y ho 
3
5  Mo A§e d N>oX AmhoV.

	 ii) 	 x - 3y + 10 = 0, x - 2y - 10 = 0, `oWo x Am{U y AZwH«$_o Zyar Am{U gmoZy `m§Mr d`o 
(dfm©_Ü`o) AmhoV. ZyarMo d` (x) = 50 df©o, gmoZyMo d` (y) = 20 df}.

	 iii)	 x + y = 9, 8x - y = 0, `oWo x Am{U y ho AZwH«$_o 18 g§»`oMo XeH$ d gwQ>o AmhoV.

	 iv)	 x + 2y = 40, x + y = 25, `oWo x Am{U y ho AZwH«$_o `50 d `100 À`m ZmoQ>m§Mr g§»`m 
Amho; x =  10, y = 15.

	 v)	 x + 4y = 27, x + 2y = 21, `oWo x hm {ZmpíMV Xa (` _Ü`o) Am{U y hm A{V[aº$ Xa  
(` _Ü`o) à{V{XZ, x = 15, y = 3.

dJ©g_rH$aUo : ñdmÜ`m` 4.1

1.	 (i) Amho 		  (ii) Amho		  (iii) Zmhr		  (iv) Amho	

	 (v) Amho		  (vi) Zmhr		  (vii) Zmhr		  (viii) Amho

2.	 i) 2x2 + x - 528 = 0, `oWo x, ^yI§S>mMr é§Xr (_rQ>a_Ü ò)

	 ii) x2 + x - 306 = 0, `oWo x hm bhmZmV bhmZ nyUmªH$

	 iii) x2 + 32x - 273 = 0, `oWo x ho amohZMo AmVmMo d` (dfm©_Ü`o)

	 iv) u2 - 8u - 1280 = 0, `oWo u hm [km/h _Ü`o] AmJJmS>tMm doJ

ñdmÜ`m` 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.	 g§»`m 13 d 14 AmhoV.		  4.  YZnyUmªH$ 13 d 14 AmhoV

5.	 5cm d 12cm			   6.  dñVw§Mr g§»`m 6, àË`oH$ dñVyMr qH$_V = `15.
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ñdmÜ`m` 4.3

1.	 i) dmñVd ~rOm§Mo AmpñVËd Zmhr.

	 ii) g_mZ ~rOo, 
2 2,
3 3 			   iii) g§{H$U© ~rOo : 3 3

2
±

2.	 i) 2 6k = ± 	 ii) k = 6		  3.  hmo`, 40m, 20m

4.	 Zmhr						     5.  hmo`, 20m. 20m

A§H$J{UVr H«$_ : ñdmÜ`m` 5.1

1.	 (i)	 hmo`. 15, 23, 31, .... hm A.P. Amho. H$maU àË`oH$ nwT>rV nX ho _mJrb nXm_Ü`o 8 
{_idyZ {_iVo.

	 (ii)	 Zmhr; KZ\$i V, 3V
4

23 3, ,
4 4
vv v 
 
 

 V AmhoV.

	 (iii)	hmo`; 150, 200, 250.......... hm EH$ A.P. Amho.

	 (iv)	 Zmhr, a¸$_ 10000 
2 38 8 81000 1+ ,10000 1+ ,10000 1+

100 100 100
     
          

   AmhoV.

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) Zmhr	     ii) hmo`, 1 9;4, ,5
2 2

d = 	 iii) hmo`, d = -2; -9.2, -11.2, -13.2

	 iv) hmo`, d = 4; 6, 10, 14			  v) hmo`, 2;3 4 2,3 5 2,3 6 2d = + + +

	 vi) Zmhr					     vii) hmo`, d = -4; -16, -20, -24

	 viii) hmo`,  
1 1 10; , ,
2 2 2

d = − −
1 1 10; , ,
2 2 2

d = − − ,1 1 10; , ,
2 2 2

d = − − 		  ix) Zmhr

	 x) hmo`, d = a; 5a, 6a, 7a			  xi) Zmhr

	 xii) hmo`, 2; 50, 72, 98d = 	 xiii) Zmhr

	 xiv) Zmhr					    xv) hmo`, d = 24; 97, 121, 145
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ñdmÜ`m` 5.2
1.	 i) an = 28		  ii) d = 2	 iii) a = 46	 iv) n = 10	 v) an = 3.5

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 do nX

5.	 i) 34		 ii) 27		  6.   Zmhr	 7.   178		  8.   64

9.	 5 do nX			   10.  1		  11.   65 do nX		  12. 100

13.	 128				    14.   60			   15.   13		

16.	 4, 10, 16, 22,...		  17.   A§{V_ nXmnmgyZ 20 do nX 158

18.	 -13, -8, -3			  19.  11 do df©			   20.  10

ñdmÜ`m` 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) a = 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.	 gwÌ ( )2 1
2
nS a n d= + −    _Ü`o a = 9, d = 8, S = 636 KmVë`mg Amåhmbm  

4n2 + 5n - 636 = 0 ho dJ©g_rH$aU {_iVo. gmoS>{dë`mZ§Va ~rOo 53 ,12
4

n = − ,  
{_iVmV. `m XmoÝhr ~rOmVrb \$ŠV EH$ ~rO 12 pñdH$m`© Amho.

5.	 816,
3

n d= = 			   6.   n = 38, S = 6973

7.	 EHy$U ~oarO = 1661		  8.   S51 = 5610
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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.	 nwañH$mam§Mr qH$_V (` _Ü`o)) 160, 140, 120, 100, 80, 60, 40.

17.	 234			   18.  143 cm

19.	 16 am§Jm. 5 Am|S>Ho$ gdm©V darb am§JoV R>oodVmV. S = 200, a = 20,  d = -1. gwÌ ( )2 1
2
nS a n d= + −    

_Ü`o R>odyZ AmnU 41n - n2 = 400n {_i{dVmo, gmoS>{dë`mZ§Va n = 16, 25. åhUyZ am§JmMr 
g§»`m 16 qH$dm 25. a25 = a + 24 d = -4 åhUOo 25 ì`m am§JoV Am|S>Š`m§Mr g§»`m -4 ho AeŠ` 
Amho. åhUyZ n = 25 eŠ` Zmhr. n = 16, a16 = 5, åhUyZ am§Jm 16 AmhoV d gdm©V darb 
am§JoV 5 Am|S>Ho$ R>odbobo AmhoV.

20.	 370m.

ñdmÜ`m` 5.4 (Eo{ÀN>>H$)*

1.	 (i)  32 do nX	 	 2. S16 = 20, 76		 3. 385 cm

4. 	 35				    5. 750m3

{ÌH$moU : ñdmÜ`m` 6.1

1.	 (i) g_ê$n			   (ii) g_ê$n	 	 (iii) g_^wO

	 (iv) g_mZ, à_mUmV	 3.  Zmhr

ñdmÜ`m` 6.2
1.	 (i) 2 cm		  (ii) 2.4 cm

2.	 (i) Zmhr		  (ii) hmo`		 (iii) hmo`

9.	 'O' _YyZ DC bm g_m§Va aofm H$mT>m Or AD Am{U BC bm AZwH«$_o E d F q~XÿV N>oXVo.
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ñdmÜ`m` 6.3

1.	 (i)   hmo`. H$mo.H$mo.H$mo. ∆ABC ~ ∆PQR	 (ii) hmo`. ~m.~m.~m. ∆ABC ~ ∆QRP
	 (iii) Zmhr					     (iv) Zmhr. ~m.~m.~m. ∆MNL ~ ∆QPR	
	 (v) Zmhr					     (vi) hmo`. H$mo.H$mo.H$mo. ∆DEF ~ ∆PQR

2.	 550, 550, 550

14.	 'AD' bm E q~Xÿn`ªV dmT>dm åhUOo AD  = DE Am{U PM bm N q~Xÿ n`ªV dmT>dm åhUOo 
PM = MN. EC Am{U NR OmoS>m>.

gh{ZX}eH$ ^y{_Vr : ñdmÜ`m` 7.1

1.	 i) 2 2 	 ii) 4 2 	 iii) 2 22 a b+

2.	 39; 39 km	 3.  Zmhr	 4.  hmo`

5.	 M§nm ~amo~a Amho.

6.	 i) Mm¡ag	 ii) Mm¡H$moZ Zmhr	 iii) g_m§Va^wO Mm¡H$moZ

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

ñdmÜ`m` 7.2

1.	 i) (1, 3)	 2. 5 72, ; 0,
3 3

   − −   
   

	 3. 61m ; 5 dr aofm 22.5cm A§Vamda Amho

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 Mm¡. EH$H$
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A1 J{UVmVrb CnnÎmr :  ñdmÜ`m` A1.1  

1.	 i) g§[X½Y		  ii) gË`		 iii) gË`		 iv) g§[X½Y		  v) g§[X½Y

2.	 i) gË`		  ii) gË`		 iii) AgË`	 iv) gË`			  v) gË`

3.	 Ho$di 		  (ii) hr gË` Amho.

4.	 i) Oa a > 0 Am{U a2 > b2 Va a > b		  ii) Oa xy ≥ 0 Am{U x2 = y2, Va, x = y

	 iii) Oa (x + y)2 = x2 + y2 Am{U y ≠ 0, Va x = 0

	 iv) g_m§Va^wO Mm¡H$moZmMo H$U© EH$_oH$m§g Xþ^mJVmV.

ñdmÜ`m` A1.2

1.	 A Zída Amho

2.	 ab n[a_o` g§»`m Amho.

3.	 17  Mm Xem§e {dñVma AnwZamdVu Am{U AZmdVu Amho.

4.	 y = 7

5.	 ∠A = 1000, ∠C = 1000, ∠D = 1800

6.	 PQRS EH$ Am`V Amho.

7.	 hmo` n[aH$ënZoÀ`m AmYmamda Zmhr; H$maU 3761 61=  Amho Oo An[a_o` Zmhr. n[aH$ënZm 
MwH$sMr hmoVr åhUyZ {ZîH$f© AgË` Amho.

ñdmÜ`m` A 1.3

1.	 H$mhr nyUmªH$ gmR>r H«$_dma XmoZ {df_ g§»`m 2n + 1 A{U 2n + 3 ¿`m.

ñdmÜ`m` A 1.4

1.	 i)	 _Zwî` Zída Zmhr.

	 ii)	 l aofm m aofmbm g_m§Va Zmhr.

	 iii)	 àH$aUmV ñdmÜ`m` ZmhrV.

	 iv)	 gd© nyUmªH$ n[a_o` g§»`m ZmhrV.

	 v)	 gd© A{d^mÁ` g§»`m {df_ g§»`m ZmhrV.
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	 vi)	 H$mhr {dÚmWu Amier AmhoV.

	 vii)	 gd© _m§Oao H$mir AmhoV.

	 viii)	H$_rV H$_r EH$ dmñVd g§»`m x Aer Amho H$s 1x = −

	 ix)	 YZ nyUmªH$ a b 2 Zo ^mJ XoD$ eH$V Zmhr.

	 x)	 nyUmªH$ a Am{U b ho ghA{d^mÁ` AmhoV.

2.	 i) hmo`	 ii) Zmhr		 iii) Zmhr	 iv) Zmhr	 v) hmo`.

ñdmÜ`m` A 1.5

1.	 i)	 Oa eaZbm Km_ `oV Agob, Va Q>moH$sAmo_Ü`o CîUVm Amho.

	 ii)	 Oa em{bZrÀ`m nmoQ>mV H$bH$bV Agob, Va Vr ^wHo$bobr Amho.

	 iii)	 Oa Ogd§V nXdr {_idV Agob, Va, Ë`mbm {eî`d¥Vr {_iVo.

	 iv)	 Oa dZñnVr Ord§V Agob Va {Vb \w$bo AgVmV.

	 v)	 Oa àmÊ`mbm eonyQ> Agob Va Vo _m§Oa Amho.

2.	 i)	 Oa {ÌH$moUMo nm`mbJVMo H$moZ g_mZ AgVrb, Vmo g_{Û^wO {ÌH$moU Amho. gË`

	 ii)	 Oam EH$m nyUmªH$mMm dJ© {df_ g§»`m Agob, Va Vmo nyUmªH$ gwÜXm {df_ g§»`m AgVo. 
ho gË`.

	 iii)	 Oa x = 1 Va x2 = 1. gË`

	 iv)	 Oa AC d BD EH$_oH$mg Xþ^mJV AgVrb, Va ABCD hm EH$ g_m§Va^wO Mm¡H$moZ 
Amho. gË`.

	 v)	 a + (b + c) = (a + b) + c, Va a, b, d c `m nyU© g§»`m AmhoV. AgË`.

	 vi)	 Oa x + y hr EH$ g_ g§»`m Amho, Va x d y `m {df_ g§»`m AgVmV. AgË`.

	 vii)	 Oa EH$ g_m§Va^wO Mm¡H$moZ hm EH$ Am`V Agob, Va Ë`mMo gd© {eamoq~Xÿ dV©wi 
n[aKmda pñWV AgVmV. gË`.
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ñdmÜ`m` A 1.6
1.	 b d≤  Mo doJio _mZ ¿`m.

3.	 àH$aU 5 Mo 10 do CXmhaU nhm.

6.	 B`Îmm IX À`m J{UV nwñVH$mVrb à_o` 5.1 nhm.
A2 J{UVr Z_wZm : ñdmÜ`m` A 2.2

1.	 (i) 1
5

 		  (ii) 160

2.	 1cm2 joÌ\$i KoD$Z Ë`mVrb q~XÿMr g§»`m _moOm. EHy$U PmS>m§Mr g§»`m, hr g§»`m Am{U 
joÌ\$i (cm2 _Ü`o) `m§Mm JwUmH$ma BVH$r hmooB©b.

6.	 hám `moOZo _Yrb ì`mOmMm Xa 17.74%, hm 18% nojm H$_r Amho.

ñdmÜ`m` A2.3

1.	 {dÚmÏ`mªZr ñdV… Amnbo CÎma H$mT>mdo.

***
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