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Foreword

The National Curriculum Framework (NCF), 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 education 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 
encourage children to reflect on their own learning and to pursue imaginative activities and questions. 
We must recognize 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.

	 This aims imply considerable change is 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, 
rather then 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 Advisor for 
this book, Professor P. Sinclair of IGNOU, New Delhi 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 organizations 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.

	 Director
New Delhi	 National Council of Educational
20 December 2005	 Research and Training
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{ÌH$moU		 1

àH$aU - 7

{ÌH$moU (Triangles)

7.1 àñVmdZm

 _mJrb B`ÎmoV Vwåhr {ÌH$moU Am{U Ë`mÀ`m JwUY_m© 
{df`r Aä`mg Ho$bm AmhmV. Vwåhmbm _mhrV Amho H$s  EH$m  
àVbmVrb VrZ aofm nañnamg A§Ë`q~XÿV gm§YyZ  ~§{YñV hmoUmè`m. 
g_Vb AmH¥$Vrbm {ÌH$moU åhUVmV. ({Ì åhUZoM VrZ) qH$dm 
(Tri- VrZ). {ÌH$moUmbm VrZ H$moZ, VrZ ~mOy Am{U VrZ {eamoq~Xÿ 
AgVmV. CXmhaUmV {ÌH$moU ABC hm ∆ABC Agm {b{hVmV 
(AmH¥$Vr 7.1 nhm) AB, BC, CA `m VrZ ~mOy, ∠A, ∠B, ∠C ho 
VrZ H$moZ Am{U A, B, C. ho VrZ {eamoq~Xÿ AmhoV. AmH¥$Vr 7.1

àH$aU 6 _Ü`o, {ÌH$moUmÀ`m H$mhr JwUY_mªMm Aä`mg Vwåhr Ho$bm AmhmV. `m àH$maUmV 
Vwåhr {ÌH$moUm§Mr EH$ê$nVm, EH$ê$nVoMo {Z`_, H$mhr {ÌH$moUm§Mo JwUY_© Am{U {ÌH$moUm§Mr Ag_mZVm 
`m§Mm  {dñVmarV Aä`mg H$amb.

7.2 {ÌH$moUm§Mr EH$ê$nVm (Congruence of Triangles) 

Vwåhr nhm H$s, EH$mM AmH$ma AgUmar Vw_Mr XmoZ N>m`m§{MÌo gmaIrM (g_mZ) AgVmV. 
Ë`mMà_mUo XmoZ g_mZ AmH$mamÀ`m ~m§JS>çm, EH$mM ~±H$_YyZ KoVbobr XmoZ ATM H$mS>} AmH$mZo 
gmaIrM AgVmV. EH$mM dfm©_Ü ò V`ma Ho$bobr EH$ ê$n`mMr XmoZ qH$dm A{YH$ ZmUr EH$_oH$mda 
R>odë`mg Vr nyU©nUo EH$_oH$m§Zm PmHy$Z KoVmV. 

Vwåhr AmR>dy eH$Vm H$m, Aem AmH¥$Vr§Zm H$m` åhUVmV? Va Ë`m§Zm EH$ê$n AmH¥$Ë`m åhUVmV. 
(EH$ê$nVm åhUOoM Ë`m AmH¥$VrMm AmH$ma Am{U _mn XmoÝhr g_mZ AgVo).

g_mZ {ÌÁ`m AgUmar XmoZ dVw©io EH$_oH$m§da R>odm, H$m` {ZarjU H$ê$ eH$mb? Vr EH$_oH$mer 
OwiVmV åhUyZ Amåhr Ë`m§Zm EH$ê$n dVw©io åhUy eH$Vmo.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



	 2		  J{UV

nwÝhm EH$ H¥$Vr H$ê$. g_mZ _mnmMo 
XmoZ Mm¡ag ~mOy ~mOybm R>odë`mg (AmH¥$Vr 
7.2 nhm) qH$dm Xþgè`m Mm¡agmdaÀ`m OmoJoda 
R>ody qH$dm XmoZ g_mZ AmH$mamMo XmoZ {ÌH$moU  
(Equilateral) EH$_oH$mda R>odë`mg Vo AmnUmg 
EH$ê$n AmhoV Aer Om{Ud hmoVo. AmH¥$Vr 7.2

Amåhr EH$ê$nVoMm Aä`mg H$m H$é`m? {eVnoQ>r_Yë`m (Refrigerator) ~\$m©À`m gmMmMo 
(ice tray) {ZarjU H$am. åhUOoM gmMm_Yrb Agbobo gd© ~\©$ EH$ê$nVoMo bjU Xe©{dVmV. 
gmMm_Yrb Agboë`m ~\$m©Mr OmJm gwÜXm EH$ê$nVm Xe©{dVo. (ho gd© Am`VmH¥$Vr qH$dm  
{ÌH$moUmH¥$Vr qH$dm dVw©imH¥$Vr Agy eH$VmV). åhUyZ Ooìhm gma»`mM dñVy ~Zdm`À`m  AgVmV 
Voìhm Ago gmMo ~Z{dÊ`mgmR>r EH$ê$nVoÀ`m g§H$ënZoMm dmna H$aVmV.

H$mhr doiobm Vwåhmbm Vw_À`m noZMr [a\$sb (Refill) ~XbÊ`mg gwÜXm AS>MU `oD$ eH$Vo. 
Oa ZdrZ [a\$sb Vw_À`m noZÀ`m AmH$mamMr Zgob Va Vr noZ_Ü`o ì`dpñWV ~gV Zmhr. Ooìhm OwZr 
[a\$sb Am{U ZdrZ [a\$sb EH$ê$n AgVo VoìhmM Vr noZ_Ü`o ~gVo. AemàH$mao Amnë`m X¡Z§{XZ 
OrdZm_Ü`o Aer AZoH$ CXmhaUo AmhoV H$s Á`m_Ü`o EH$ê$nVoMo JwUY_© AmT>iVmV.

Vwåhr EH$ê$nVoMr Aer AmUIrZ CXmhaUo gm§Jy eH$mb H$m?

AmH¥$Vr 7.3 _Ü`o, H$moUVo Mm¡ag EH$_oH$m§er EH$ê$n ZmhrV?

AmH¥$Vr 7.3

AmH¥$Vr 7.3 (ii) Am{U (iii) ho AmH¥$Vr 7.3 (i) er EH$ê$n ZmhrV. nU AmH¥$Vr  7.3 (iv) _Yrb 
Mm¡ag AmH¥$Vr 7.3 (i) _Yrb Mm¡agmer AmH¥$Vr EH$ê$n Amho.

AmVm XmoZ {ÌH$moUmÀ`m EH$ê$nVo~Ôb MMm© H$ê$.

Vwåhmbm _mhrV Amho H$s, Oa EH$m {ÌH$moUmÀ`m VrZ ~mOy Am{U VrZ H$moZ ho Xþgè`m {ÌH$moUmÀ`m   
g§JV ~mOy Am{U  g§JV H$moZmer g_mZ AgVrb Va Vo XmoZ {ÌH$moU EH$ê$n AgVmV.
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{ÌH$moU		 3

AmVm AmH¥$Vr  7.4 (i) _Ü`o {Xboë`m ∆ABC  er H$moUVm {ÌH$moU EH$ê$n Amho?

AmH¥$Vr 7.4

AmH¥$Vr 7.4 (ii) Vo (v) _YyZ àË`oH$ {ÌH$moU H$mnyZ ~mOybm H$am Am{U {\$adm Am{U ∆ABC 
bm g_mZ hmoVrb Ago à`ËZ H$am. AmH¥$Vr 7.4 (ii), (iii) Am{U (iv) _Yrb {ÌH$moU ho ∆ABC er 
EH$ê$n AmhoV VgoM AmH¥$Vr 7.4 (v) _Yrb ∆ TSU, hm ∆ ABC EH$ê$n Zmhr.

Oa ∆PQR hm ∆ABC er EH$ê$n Amho Va ∆PQR ≅ ∆ABC Ago {bhÿ eH$Vmo.

Ooìhm ∆PQR ≅ ∆ABC AmhoV Voìhm ∆ABC Mo g§JV ~mOy ∆PQR À`m g§JV ~mOyer g_mZ 
AgVmV Am{U H$moZmÀ`m g§X^m©V AgoM hmoVo.

åhUyZM  PQ bm AB, QR bm BC, RP bm CA OyiVo,  ∠P  bm ∠A, ∠Q bm ∠B Am{U ∠R 
bm ∠C OwiVmo. VgoM Ë`m§Mo AZwH«$_o {eamoq~Xÿ gwÜXm OwiVmV. åhUyZ P Mm g§JV {eamoq~Xÿ A, Q Mm 
g§JV {eamoq~Xÿ B, R Mm g§JV {eamoq~Xÿ C .  ho AmnU Imbrb à_mUo {bhÿ eH$Vmo.

P ↔ A, Q ↔ B, R ↔ C

`m g§JV KQ>H$mdê$Z  ∆PQR ≅ ∆ABC hmoVmV. nU ∆QRP ≅ ∆ABC Ago {b{hVm `oV Zmhr.

Ë`mMà_mUo 7.4 (iii) dê$Z
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	 4		  J{UV

FD ↔ AB, DE ↔ BC Am{U  EF ↔ CA

Am{U F ↔ A, D ↔ B, Am{U E ↔ C

\ ∆FDE  ≅  ∆ABC.  nU ∆DEF  ≅   ∆ABC ho ~amo~a Zmhr.

AmH¥$Vr  7.4 (iv) Am{U ∆ABC  ho EH$ê$n {ÌH$moU hmoVmV.

 g§Ho$VmV {ÌH$moUmMr EH$ê$nVm {b{hVmZm Ë`m§Mo g§JV {eamoq~Xÿ g_mZ Agbo nm{hOoV.

bjmV R>odm H$s, EH$ê$n {ÌH$moUm§Mo g§JV KQ>H$ g_mZ AgVmV Am{U ho Ago {b{hVmV E.{Ì. 
g§.K  (EH$ê$n {ÌH$moUmMo g§JV KQ>H$) qH$dm CPCT (corresponding parts of congruent triangles)..

7.3 {ÌH$moUmÀ`m EH$ê$nVoMo JwUY_©

_mJrb B`ÎmoV EH$ê$n {ÌH$moUmÀ`m EHy$U 4 AQ>r {eH$bm AmhmV. Ë`m AmVm AmR>dy`m.

EH$ ~mOy 3cm AgUmao H$moUVohr XmoZ {ÌH$moU aMm. Vo EH$ê$n {ÌH$moU AmhoV H$m? {ZarjU H$am H$s, 
Vo EH$ê$n ZmhrV. (AmH¥$Vr 7.5 nhm).

AmH¥$Vr 7.5

 AmVm EH$ ~mOy 4cm Am{U EH$ H$moZ 50° AgUmao XmoZ {ÌH$moU aMm (AmH¥$Vr 7.6 nhm) Vo 
EH$ê$n hmoVmV H$m?

AmH¥$Vr 7.6
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{ÌH$moU		 5

nhm H$s, ho XmoZ {ÌH$moU EH$nê$n ZmhrV.

{ÌH$moUmÀ`m OmoS>çm§Mr hr H¥$Vr nwÝhm H$ê$. 

åhUOo, {ÌH$moUmÀ`m EH$ê$nVogmR>r {Xbobr g_mZVm AgUmar EH$ ~mOy§Mr OmoS>r qH$dm EH$ 
H$moZm§Mr Omo‹S>r BVHo$M. `mo½` R>aV Zmhr.

Oa Xþgar ~mOy§Mr OmoS>r hr H$moZmer g_mZ Am{U g_mZM AgobVa ?

AmH¥$Vr 7.7 _Ü`o BC = QR, ∠B =∠Q Am{U VgoM AB = PQ AmVm, ∆ABC Am{U ∆PQR 
`m EH$ê$nVobm Vwåhr H$m` åhUy eH$mb?

AmH¥$Vr 7.7 _Ü`o ∆ABC d ∆PQR nS>Vmim H$s, {Xbobo XmoZ {ÌH$moU EH$ê$n AmhoV Ago 
`m g§~§YrV _mJrb B`ÎmoV {eH$bm AmhmV Vo AmR>dm.

Xþgè`m {ÌH$moUmÀ`m OmoS>çm KoD$Z hr H¥$Vr naV H$am. EH$ê$n {ÌH$moUmgmR>r XmoZ ~mOy Am{U 
Ë`mg§~§YrV H$moZmV g_mZVm Amho Ago {ZarjU H$ê$ eH$mb H$m?

AmH¥$Vr 7.7

{ÌH$moUmÀ`m EH$ê$nVogmR>r hr n{hbr AQ> Amho.

_wbVËd 7.1 : EH$ê$nVoMo ~m. H$mo. ~m. J¥{hVH$ (SAS) {Z`_  : 

Oa  EH$m {ÌH$moUmÀ`m XmoZ ~mOy Am{U g_m{dîQ> H$moZ Xþgè`m {ÌH$moUmÀ`m XmoZ g§JV ~mOy Am{U 
g§JV g_m{dîQ> H$moZmer g_mZ Agob Va Vo {ÌH$moU EH$ê$n AgVmV.

`m J¥hrVH$mbm `m nydu _mhrV Agboë`m J¥hrVH$mÀ`m ghmæ`mZo {gÜX H$aVm `oV Zmhr Am{U 
åhUyZ `mbm EH$ J¥hrVÀ`m ê$nmZo gË` _mZbo Jobo Amho.

AmVm `mgmR>r EH$ CXmhaU KoD$. 

CXmhaU 1 : AmH¥${V 7.8 _Ü`o  OA = OB Am{U OD = OC. Va 
{gÜX H$am H$s, 

(i) ∆AOD ≅ ∆BOC Am{U (ii) AD || BC .

CH$b : (i) ∆AOD Am{U ∆BOC Mo {ZarjU H$am.

 
OA OB
OD OC

= 
= 
     ({Xbobo KQ>H$) AmH¥$Vr 7.8
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VgoM Oa ∠AOD Am{U ∠BOC `m {eamo{déÜX H$moZm§À`m OmoS>çm AmhoV, Va 

 	 ∠AOD = ∠BOC

        åhUyZ  ∆AOD ≅ ∆BOC          (¨~m.H$mo.~m. J¥hrVH$)

	 (ii)	∆AOD d ∆BOC `m EH$ê$n {ÌH$moUmV BVa g§JV KQ>H$ gwÜXm g_mZ AmhoV.

åhUyZ ∠OAD = ∠OBC. Am{U AD d BC aofoer g§~§YrV AgUmao ho {déÜX H$moZ AmhoV.

  \AD || BC

CXmhaU 2 : AB hr aofm AgyZ `m aofoda b§~ AgUmar l hr N>oXrH$m  
Amho. Oa l `m aofoda P q~Xÿ Agob Va {gÜX H$am H$s.  A d B bm 
P hm g_mZ A§Vamda Amho.

CH$b: aofm l ⊥ AB Am{U AB _YyZ N>oXÿZ OmUmam C hm _Ü`q~Xÿ Amho 
(AmH¥$Vr 7.9 nhm). PA = PB  Ago AmnU {gÜX H$ê$`m.  

∆ PCA d ∆ PCB _Ü`o  
AmH¥$Vr 7.9

                              AC = BC			   (C hm AB `m _Ü`q~Xÿ)

                         ∠PCA = ∠PCB = 90o		  ({Xbobo)

                               PC = PC			   (gm_mB©H$)

åhUyZ,    ∆PCA  ≅  ∆PCB			   (¨~m.H$mo.~m J¥hrVH$)

Am{U PA = PB, `m EH$ê$n {ÌH$moUmÀ`m g§JV ~mOy AmhoV.

AmVm, {ÌH$moUmÀ`m g§JV ~mOyer Z AgUmam H$moZ Am{U 4cm  d 5cm ~mOy Am{U H$moUVmhr 
EH$ H$moZ 50° AgUmè`m XmoZ {ÌH$moUmMr aMZm H$am (AmH¥$Vr 7.10 nhm).

ho XmoZ {ÌH$moU EH$ê$n AmhoV H$m?

AmH¥$Vr 7.10

ho XmoZ EH$ê$n {ÌH$moU ZmhrV Ago _mZy.
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{ÌH$moUmÀ`m H$mhr OmoS>çm KoD$Z hr H¥$Vr nwÝhm H$ê$. ho {ÌH$moU EH$ê$n AmhoV Ago AmnU 
{ZarjU Ho$bo Amho. `mgmR>r g_mZ ~mOy§Mr Omo‹S>r AgUmao g§~§YrV g_mZ H$moZ _hËdmMo AgVmV.

åhUyZ, ~m.H$mo.~m (SAS) ho EH$ê$nVoMo J¥hrVH$ ({Z`_) Amho nU Vo H$mo.~m.~m (ASS) qH$dm 
~m.~m. H$mo (SSA) ho hmoV ZmhrV.

Z§Va, XmoZ {ÌH$moUmMr Aer aMZm H$am H$s, Ë`m XmoZ {ÌH$moUmMo g§JV H$moZ 60º Am{U 45º 
AgyZ `m H$moZm g§~§YrV 4cm Mr g§JV ~mOy hmoB©b. (AmH¥$Vr 7.11 nhm).

AmH¥$Vr 7.11

ho XmoZ {ÌH$moU {d^ŠV H$ê$Z Vo EH$_oH$mda R>odm `mgmdê$Z H$m` {ZarjU H$amb? EH$ {ÌH$moU 
Xþgè`m {ÌH$moZmer nyU©nUo PmHy$Z OmB©b. {ÌH$moUmÀ`m H$mhr OmoS>çm KoD$Z hr H¥$Vr nwÝhm H$ê$. `mdê$Z  
AmnU {ZarjU H$amb H$s, {ÌH$moUmÀ`m EH$ê$nVogmR>r XmoZ g§JV H$moZmer g_m{dîQ> AgUmar EH$ 
gJV ~mOy nwaoer Amho.

EH$ê$nVoÀ`m `m {ZH$mbmbm H$moZ-~mOy-H$moZ J¥hrVH  åhUVmV Am{U ho H$mo.~m.H$mo (ASA) `m 
ñdê$nmV {b{hVmV. ho J¥hrVH$ _mJrb B`ÎmoV nS>Vmibo Amho AmVm ho J¥hrVH$ {gÜX H$ê$.

~m.H$mo.~m ho EH$ê$nVoMo J¥hrVH$ dmnê$Z AmnU hm {ZîH$f© {gÜX H$ê$ Am{U `mbm à_o` Ago  
åhUy..

à_o` 7.1: (H$mo.~m.H$mo J¥{hVH$)

Oa EH$m {ÌH$moUmMo XmoZ H$moZ Am{U EH$ ~mOy Xþgè`m {ÌH$moUmÀ`m XmoZ g§JV  H$moZmer 
Am{U EH$m g§JV ~mOyer g_mZ Agob Va Vo {ÌH$moU EH$ê$n AgVmV.

CH$b: ∆ ABC d  ∆ DEF ho XmoZ {ÌH$moU {Xbobo AmhoV.

           ∠ B =∠ E, ∠C =∠ F

Am{U  BC = EF

 AmnU {gÜX H$ê$ H$s,    ∆ ABC ≅ ∆ DEF .

ho XmoZ EH$ê$n {ÌH$moU {gÜX H$aÊ`mgmR>r Imbrb VrZ nm`è`m {Xë`m AmhoV.

n`mar (i) AmVm AB = DE      (AmH¥$Vr 7.12 nhm)
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Vwåhr H$m` {ZarjU Ho$bmV? Vwåhr {ZarjU Ho$bm H$s.

                          AB = DE 				    (_mZbobo)

                         ∠ B = ∠ E 				    ({Xbobo)

                          BC = EF  				    ({Xbobo)

åhUyZ ∆ ABC ≅ ∆ DEF (~m.H$mo.~m. J¥hrVH$)

AmH¥$Vr 7.12

nm`ar (ii): Oa AB > DE Agob Va,  AB `m ~mOyda P q~Xÿ Agm KoVbm H$s 

 PB = DE hmoVo. AmVm ∆ PBC d ∆ DEF _Ü`o ( AmH¥$Vr 7.13 nhm)

AmH¥$Vr 7.13

{ZarjU H$am ∆ PBC d ∆ DEF _Ü`o 

                             PB = DE 			   (aMZodê$Z)

                           ∠ B = ∠ E 			   ({Xbobo)

                             BC = EF 			   ({Xbobo)

`mdê$Z,  ∆ PBC ≅ ∆ DEF (H$mo.~m.H$mo. J¥hrVH$)

Oa g§JV KQ>H$ g_mZ AgVrb Va {ÌH$moU EH$ê$n AgVmV.

åhUyZ,		  ∠ PCB = ∠ DEF

nU			  ∠ ACB = ∠ DEF 	 ({Xbobo Amho.)

\ 			  ∠ ACB = ∠ DEF
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ho eŠ` Amho H$m?

Oa A hm P er g§JV Agob Va {gÜX hmoVo.

qH$dm 		       BA = ED

			   ∆ ABC ≅ ∆ DEF...... (~m.H$mo.~m.J¥hrVH$)

nm`ar (iii): Oa AB <  DE Voìhm DE ~mOyda M hm q~Xÿ KoVbm AgVm nm`ar (ii)  À`m 
{gÜXVoZwgma ME = AB hmoVo. Va Amåhr AB = DE KoD$ eH$Vmo Am{U åhUyZ ∆ABC ≅ ∆DEF hmoVo.

g_Om Oa, XmoZ {ÌH$moUm_Ü`o XmoZ H$moZm§À`m OmoS>çm Am{U g§JV ~mOy g_mZ AgVmV nU `m 
~mOy  Ë`m g§JV H$moZm§À`m OmoS>rer A§VJ©V (g§~§YrV) ZgVmV ho XmoZ {ÌH$moU AmVm gwÜXm EH$ê$n 
AgVrb H$m?

Vwåhr {ZarjU H$am H$s {ÌH$moU EH$ê$n AmhoV. `mMo H$maU gm§Jy eH$mb H$m?

Vwåhmbm _m{hV Amho H$s. {ÌH$moUmÀ`m {VÝhr H$moZm§Mr ~oarO 180o AgVo. åhUyZ {ÌH$moUmÀ`m 
XmoZ H$moZm§À`m OmoS>`m g_mZ AgVrb Va {Vgè`m H$moZm§Mr OmoS>r gwÜXm g_mZ AgVo. ({ÌH$moUmÀ`m 
VrZ H$moZm§Mr ~oarO  180o)

åhUyZ, Oa XmoZ {ÌH$moUm_Ü`o EH$m {ÌH$moUmMo XmoZ H$moZ d EH$ ~mOy ho Xþgè`m {ÌH$moUmMo XmoZ 
g§JV H$moZ d EH$m g§JV ~mOyer g_mZ AgVrb Va Vo XmoZ {ÌH$moU EH$ê$n AgVmV. åhUyZ `mbm 
H$mo.H$mo.~m.(AAS) J¥hrVH$ åhUVmV. 

AmVm, Imbrb H¥$Vr H$ê$.

40o, 50o  Am{U 90o  H$moZ AgUmao {ÌH$moU aMm. Aem Vwåhr {H$Vr {ÌH$moUm§Mr aMZm H$ê$ eH$mb?

~mOy§Mr bm§~r H$_r OmñV KoD$Z AmnU eŠ` hmoB©b {VVHo$ {ÌH$moU H$mTy>.  (AmH¥$Vr 7.14 nhm)

AmH¥$Vr 7.14

{ZarjU H$am H$s, {ÌH$moU nañnamer EH$ê$n AmhoV qH$dm ZmhrV.

åhUyZ, {ÌH$moUmMr g_mZVm {ÌH$moUmÀ`m EH$ê$nVogmR>r nyaoer Zmhr. åhUyZ, {ÌH$moUmÀ`m 
EH$ê$nVogmR>r VrZ KQ>H$mn¡H$s EH$ ~mOy Agbr nm{hOo.

AmVm `mgmR>r AmUIr H$mhr CXmhaUo KoD$. 
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CXmhaU 3 : aofmI§S> AB ho aofmI§S> CD bm g_m§Va AgyZ.  O hm AB Mm _Ü`q~Xÿ Amho. (AmH¥$Vr 
7.15 nhm) Va {gÜX H$am.

(i) ∆ AOB ≅ ∆ DOC (ii) O hm gwÜXm BC Mm _Ü`q~Xÿ Amho.

CH$b:

(i) ∆ AOB d  ∆ DOC _Ü`o
		  ∠ ABO = ∠ DCO      

(ì ẁËH«$_ H$moZ AB || CD d  BC hr N>o{XH$m) 

		  ∠ AOB = ∠ DOC   ({eamo{déÜX H$moZ)

		  OA =  OD     ({Xbobo)

 \		 ∆ AOB ≅ ∆ DOC (H$mo.~m.H$mo)

(ii) OB = OC 

åhUyZ 'O'  hm BC Mm _Ü`q~Xÿ Amho.

ñdmÜ`m` 7.1

	 (1)	Mm¡H$moZ ACBD _Ü`o AC = AD Am{U ∠A  M 
AB hm Xþ^mOH$ (AmH¥$Vr 7.16 nhm) {gÜX H$am  
∆ABC ≅ ∆ABD. BC d BD `m~Ôb H$m` 
gm§Jy eH$mb?

AmH¥$Vr 7.16

	 (2) 	ABCD `m Mm¡H$moZm_Ü`o  AD = BC d 
∠DBA=∠CBA Agob Va {gÜX H$am.

	 (1) 	∆ ABD ≅ ∆ BAC

	 (2) 	   BD = AC

	 (3) 	∠ABD = ∠BAC 

AmH¥$Vr 7.17

AmH¥$Vr 7.15
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	 (3) 	AB hr aofm g_mZ AgUmè`m BC d AD bm b§~ 
Amho (AmH¥$Vr 7.18 nhm) Va {gÜX H$am. AB  

hr CD bm Xþ^mJVo.

AmH¥$Vr 7.18

	 (4) 	p d q `m g_m§Va AgUmè`m aofm l d m g_m§Va 
AgUmè`m aofobm N>oXVmV ( AmH¥$Vr 7.19 nhm) 
Va {gÜX H$am ∆ABC ≅ ∆CDA.

AmH¥$Vr 7.19

	 (5) 	∠A bm l hm Xþ^mOH$ AgyZ. B hm l da H$moUVmhr 
EH$ q~Xÿ Amho. ∠A À`m ~mOyda AgUmè`m B  
{~Xÿda BP  Am{U BQ b§~ Q>mH$bobm Amho. 
(AmH¥$Vr 7.20 nhm). Va

		  {gÜX H$am

 		  (i) 	∆ APB ≅ ∆ AQB

	 (ii) 	BP = BQ qH$dm ∠A À`m ~mOynmgyZ  B hm 
g_mZ A§Vamda Amho.

AmH¥$Vr 7.20

	 (6) 	AmH¥$Vr 7.21 _Ü`o AC = AE, AB = AD Am{U 
‹∠BAD = ∠EAC Va {gÜX H$am BC = DE.

AmH¥$Vr 7.21
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	 (7) 	AB hm aofmI§S> AgyZ  P hm Ë`mMm _Ü`q~Xÿ 
Amho. AB À`m EH$mM ~mOyg AgUmao D d E ho 
q~Xÿ AgyZ ∠BAD = ∠ABE d ∠EPA = ∠DPB 
Amho. (AmH¥$Vr 7.22 nhm) Va {gÜX H$am.

	 (i) 	∆DAP ≅ ∆EBP

	 (ii) 	AD = BE AmH¥$Vr 7.22

	 (8)	 H$mQ>H$moZ {ÌH$moU ABC _Ü`o. C hm H$mQ>H$moZ 
Amho. AB `m H$Um©da M hm _Ü`q~Xÿ Amho. C 
ho M n`ªV gm§Ybo Am{U D n`ªV Ago dmT>{dbo 
H$s DM=CM hmoB©b VgoM D d B gm§Ybo  
(AmH¥$Vr 7.23 nhm) Va {gÜX H$am H$s.

AmH¥$Vr 7.23

	 (i) 	∆AMC ≅ ∆BMD

	 (ii) 	∠DBC hm H$mQ>H$moZ Amho.

	 (iii) 	∆DBC ≅ ∆ACB

	 (iv)	CM = 1
 2 AB 

7.4 {ÌH$moUmMo H$mhr JwUY_©

_mJrb ^mJmV AmnU {ÌH$moUmÀ`m EH$ê$nVoÀ`m XmoZ J¥hrVH$m§Mm Aä`mg Ho$bm AmhmV. XmoZ ~mOy 
g_mZ AgUmè`m {ÌH$moUmÀ`m JwUY_m©Mm Aä`mg H$aÊ`mgmR>r `m {ZîH$fm©Mm dmna H$ê$.

Imbrb {Xbobr H¥$Vr H$am. 

3.5cm g_mZ AgUmè`m XmoZ ~mOy Am{U 5cm {Vgar 
~mOy AgUmar {ÌH$moUmMr aMZm H$am (AmH¥$Vr 7.24 
nhm). Aer aMZm _mJrb B`ÎmoV Ho$br Amho.

Aem {ÌH$moUmbm H$m` åhUVmV ho Vwåhmbm   AmR>dVo H$m?

AmH¥$Vr 7.24
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Oa EH$m {ÌH$moUmÀ`m XmoZ ~mOy g_mZ AgVrb Va Ë`m {ÌH$moUmbm g_{Û^yO {ÌH$moU åhUVmV. åhUyZ 
AmH¥$Vr 7.24 _Ü`o ∆ABC hm g_{X^yO {ÌH$moU AB = AC Amho.

AmVm ∠B d ∠C _moOm, H$m` {ZarjU H$amb?

{^ÝZ ~mOy§Mm Cn`moJ H$ê$Z g_{Û^yO {ÌH$moUmMr hr H¥$Vr nwZ… H$am.

AmnU nmhVm H$s, Aem àË`oH$  {ÌH$moUmV g_mZ ~mOy g_moarb H$moZ g_mZ AgVmV.

hm EH$ g_{Û^yO {ÌH$moUmgmR>r _hËdmMm JwUY_©  gË` R>aVmo. `m JwUY_m©bm Imbrb nÜXVrZo {gÜX 
H$ê$.

à_o` 7.2 : EH$m g_{Û^yO {ÌH$moUm_Ü`o g_mZ ~mOyg_oarb H$moZ g_mZ AgVmV.

{gÜXVm : ABC `m g_{Û^yO {ÌH$moUm_Ü`o  AB = AC 

Amho Va AmnUmbm

	 ∠B = ∠C {gÜX H$amd`mMo Amho.

AmVm, ∠A Mm H$moZXþ^mOH$ H$mTy>Z hm BC bm D _Ü`o 
N>oXVmo (AmH¥$Vr 7.25 nhm).

AmH¥$Vr 7.25

	 ∆BAD d ∆CAD _Ü`o

         AB = AC			   ({Xbobo)

   ∠BAD = ∠CAD			   (aMZm)

         AD= AD			   (gm_mB©H$)

åhUyZ ∆BAD ≅ ∆CAD		  (¨~m.H$mo.~m) {Z`_

åhUyZ   ∠ABD = ∠ACD		  (EH$ê$n {ÌH$moUmMo g§JV H$moZ)

 \  ∠B = ∠C

`mMm ì`Ë`mg gwÜXm gË` hmoVmo H$m? åhUOoM Oa EH$mÚm {ÌH$moUmMo XmoZ H$moZ g_mZ AgVrb 
Va Ë`m§À`m gå_wI (g_moarb) ~mOy g_mZ AgVmV. Ago R>ady eH$Vmo H$m? 

Imbrb {Xbobr H¥$Vr H$am.

∆ ABC Mr Aer aMZm H$am H$s, BC hr H$moUVrhr bm§~r AgyZ ∠B = ∠C = 50o Amho. ∠A 
Mm Xþ^mOH$ D hm BC bm {_iVmo (AmH¥$Vr 7.26 nhm).
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{ÌH$moUmÀ`m AmH$mamMm EH$ nona H$mnm (Vmo  
∆ ABC, Amho) Am{U {eamoq~Xÿ C `oB©b Agm {ÌH$moU  
ABC, AD  dê$Z Xþ_S>m.

AC Am{U AB `m ~mOy~Ôb AmnU H$m` gm§Jy 
eH$mbm?

{ZarjU H$am H$s, AC hm AB er nyU©nUo  
OwiVmo. AmH¥$Vr 7.26

åhUyZ AC = AB

Ago AZoH$ {ÌH$moU KoD$Z hr H¥$Vr nwZ… H$am.

àË`oH$ doiog AmnUmg {XgyZ `oB©b H$s. g_mZ H$moZmg_moarb ~mOy g_mZ AgVmV. ho Imbrb 
à_mUo {gÜX H$ê$ eH$Vmo.

à_o` 7.3: EH$m {ÌH$moUmÀ`m g_mZ H$moZmg_moarb ~mOy g_mZ AgVmV. hm à_o` 7.2 Mm 
Ë`Ë`mg Amho.

hm à_o` Vwåhr H$mo.~m.H$mo (ASA) `m EH$ê$nVoÀ`m J¥hrVH$mdê$Z {gÜX H$ê$ eH$Vm.

`m {ZîH$fm©gmR>r Imbrb CXmhaUo gmoS>dy ? 

CXmhaU 4: ∆ABC _Ü`o BC da b§~ AgUmam  AD hm  ∠A Mm 
H$moZXþ^mOH$ Amho. (AmH¥$Vr 7.27 nhm) Va {gÜX H$am AB = AC 
Am{U ∆ABC  hm g_{Û^yO Amho.

CH$b : ∆ ABD d ∆ ACD _Ü`o 

              ∠BAD = ∠CAD     		  ({Xbobo)

                    AD = AD            		 (gm_mB©H$)

              ∠ADB = ∠ADC = 90o	 ({Xbobo) 

	      ∆ABD ≅  ∆ACD 		  (H$mo.~m.H$mo)

AmH¥$Vr 7.27

åhUyZ	 AB = AC            		  (EH$ê$n ∆  Mo g§JV KQ>H$.)

qH$dm ∆ABC hm g_{Û^yO {ÌH$moU Amho.
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CXmhaU 5: ∆ABC À`m AB d AC g_mZ ~mOy AgyZ AZwH«$_o 
E d F ho _Ü`q~Xÿ AmhoV (AmH¥$Vr 7.28 nhm). Va {gÜX H$am  
BF = CE.

CH$b : ∆ ABF d ∆ ACE _Ü`o 

                        AB = AC         ({Xbobo)

                       ∠A = ∠A         (gm_mB©H$ H$moZ)

                        AF = AE         (g_mZ ~mOy§Mr {Zå_nQ>)

	         ∆ABF ≅ ∆ACE  (¨~m.H$mo.~m.)

                åhUyZ         BF = CE        (EH$ê$n ∆ Mo g§JV KQ>H$)

AmH¥$Vr 7.28

CXmhaU 6 : g_{Û^yO  ∆ABC _Ü`o AB = AC Amho. BC darb D 

d E q~Xÿ AgyZ  BE = CD (AmH¥$Vr 7.29 nhm) Va {gÜX H$am AD 
= AE.

CH$b : ∆ ABD d ∆ ACE _Ü`o 

                          AB = AC  ({Xbobo)	 ... (1)

∠B  = ∠C (g_mZ ~mOyg_moarb H$moZ)	 ... (2) AmH¥$Vr 7.29
      VgoM  BE  = CD

\ BE – DE  = CD – DE

        BD  = CE			   ... (3)
åhUyZ,   ∆ABD ≅ ∆ACE

((1), (2) d (3) d ~m.H$mo.~m {Z`_mZwgma) 
                         AD = AE   (EH$ê$n ∆  Mo g§JV KQ>H$.) 

ñdmÜ`m` 7.2

	 (1)	g_{Û^yO ∆ABC _Ü`o AB = AC Amho. ∠B Am{U ∠C Mo H$moZmXþ^mOH$ nañnam§Zm O q~XÿV 
N>oXVmV. A d O  gm§Ym. Va {gÜX H$am 

       (i) 	OB = OC	 (ii)  ∠A Mm AO hm Xþ^mOH$ Amho. 

		

	 (2) 	∆ABC _Ü`o AD  ⊥ BC (AmH¥$Vr 7.30 nhm) Va {gÜX 
H$am ∆ABC hm g_{Û^yO {ÌH$moU AgyZ AB = AC Amho.

AmH¥$Vr 7.30
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	 (3) 	g_{Û^yO  ∆ABC _Ü`o, CF  ⊥ AB d  BE  ⊥ AC Amho 
(AmH¥$Vr 7.31) Va {gÜX H$am CF = BE.

AmH¥$Vr 7.31

	 (4) 	 ∆ABC _Ü`o AB d AC da H$mT>bobo {eamob§~ AZwH«$_o 
CF d BE g_mZ Amho. (AmH¥$Vr 7.32 nhm) Va {gÜX 
H$am.

	 (i) 	∆ABE ≅ ∆ACF

	 (ii) 	AB = AC åhUOoM ∆ABC hm g_{Û^yO Amho.
AmH¥$Vr 7.32

	 (5) 	BC `m EH$mM nm`mda C^o AgUmao  ABC  d DBC ho 
XmoZ g_{Û^yO {ÌH$moU AmhoV (AmH¥$Vr 7.33 nhm) Va 
{gÜX H$am ∠ABD =∠ACD

AmH¥$Vr 7.33

	 (6) 	∆ ABC `m g_{Û^yO {ÌH$moUm_Ü`o AB = AC Amho. 
BA ~mOy D n`ªV Aer dmT>{dbr H$s,  AD = AB hmoB©b 
(AmH¥$Vr 7.34 nhm) {gÜX H$am ∠BCD hm H$mQ>H$moZ 
Amho.

AmH¥$Vr 7.34
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	 (7)	ABC hm H$mQ>H$moZ {ÌH$moU AgyZ ∠A = 90o Am{U AB = AC. Agob Va ∠B d  ∠C H$mT>m.

	 (8) 	{gÜX H$am H$s, EH$m g_^yO {ÌH$moUmMm àË`oH$ H$moZ 60o AgVmo.

7.5 {ÌH$moUmÀ`m EH$ê$nVoMo H$mhr JwUY_©

AmnU `m nmR>mV nm{hbo Amho H$s XmoZ {ÌH$moUmÀ`m EH$ê$nVogmR>r EH$m {ÌH$moUmMo VrZ H$moZ Xþgè`m 
{ÌH$moUmÀ`m VrZ H$moZmer g_mZ Agbo Var Vo EH$ê$nVogmR>r Amdí`H$ Zmhr. nU `mdê$Z AmnU 
{dMma H$ê$ eH$Vmo H$s, XmoZ {ÌH$moUmÀ`m EH$ê$nVogmR>r EH$m {ÌH$moUmÀ`m VrZ ~mOy Xþgè`m {ÌH$moUmÀ`m 
VrZ ~mOyer g_mZ AgVrb Va Vo EH$ê$nVogmR>r Amdí`H$ hmoVo. _mJrb B`ÎmoV AmnU {eH$bm  
AmhmV H$s hr pñW{V `mo½` R>aVo.

ho {ZpíMV H$aÊ`mgmR>r 4cm, 3.5cm Am{U 4.5cm ~mOy AgUmao XmoZ {ÌH$moUmMr aMZm H$am. 
(AmH¥$Vr 7.35 nhm) `m {ÌH$moUm§Zm H$mnm Am{U Vo EH$_oH$m§da R>odm. `mdê$Z Vwåhr H$m` {ZarjU 
H$amb? Oa g_mZ ~mOy EH$_oH$m§da g_mZ AgVrb Va Vo XmoZ {ÌH$moU  nañnamer g_m{dîQ> hmoVrb. 
åhUyZ XmoÝhr {ÌH$moU EH$ê$n hmoVrb. 

AmH¥$Vr 7.35

AZoH$ àH$maMo {ÌH$moU KoD$Z hr H¥$Vr H$am H$s, AmnU EH$ê$nVoMo EH$ J¥hrVH$ nmhÿ eH$Vmo.

à_o` 7.4 : (~m.~m.~m. J¥hrVH$) : Oa EH$m {ÌH$moUmÀ`m VrZ ~mOy XþgÝ`m {ÌH$moUmÀ`m 
g§JV VrZ ~mOyer g_mZ AgVrb Va Vo XmoZ {ÌH$moU EH$ê$n AgVmV.

EH$ Cn`wŠV aMZm H$ê$Z hm à_o` {gÜX H$ê$.

`m AJmoXa AmnU ~m.H$mo.~m(SAS) J¥hrVH$m_Ü`o nmhrbmV H$s, XmoZ {ÌH$moUmÀ`m XmoZ ~mOy§À`m 
OmoS>çm Am{U EH$ H$moZm§Mr OmoS>r g_mZ Zgob Va Vo XmoZ {ÌH$moU EH$ê$n ZgVmV.

hr H¥$Vr H$am.

XmoZ H$mQ>H$moZ {ÌH$moU Ago aMm H$s, Ë`m§Mm H$U© 5 cm Am{U EH$ ~mOy 4 cm hmoB©b (AmH¥$Vr 
7.36 nhm). :

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



	 18		  J{UV

AmH¥$Vr 7.36

`m XmoZ {ÌH$moUm§Zm nañnamda EH$_oH$mda Ago R>odm H$s, EH$m {ÌH$moUmMr g_mZ ~mOy Xþgè`m 
{ÌH$moUmÀ`m g_mZ ~mOyda Agob. Am{U Vo {\$adm. `mdê$Z AmnU H$m` {ZarjU H$amb?

XmoZ {ÌH$moU EH$_oH$m§er g§nyU©nUo EH$_oH$mV g_m{dîQ> Pmbo AmhoV. Am{U Vo EH$ê$n AmhoV. 
H$mQ>H$moZ {ÌH$moUmÀ`m BVa Omo‹S>`m KoD$Z hr H¥$Vr nwÝhm H$am. `mdê$Z H$moUVo {ZarjU H$amb?

Vwåhr nmhÿ eH$Vm H$s, {ÌH$moUmMr EH$m ~mOy§Mr Omo‹S>r Am{U H$U© g_mZ AgVrb Va Vo H$mQ>H$moZ 
{ÌH$moU EH$ê$n AmhoV. Ago Vwåhr _mJrb B`ÎmoV n‹S>VmiUr Ho$br Amho.

`mdê$Z AmnU Imbrb EH$ê$nVoMo J¥hrV nmhÿ eH$Vmo..

à_o` 7.5 : (EH$ê$nVoMo H$U© ̂ yOm J¥hrVH$) Oa XmoZ H$mQ>H$moZ {ÌH$moUm_Ü`o EH$m {ÌH$moUmMr 
EH$ ~mOy Am{U H$U© Xþgè`m {ÌH$moUmÀ`m g§JV ~mOyer Am{U g§JV H$Um©er g_mZ Agob 
Va Vo XmoZ H$mQ>H$moZ {ÌH$moU EH$ê$n AgVmV.

bjmV R>odm H$s, RHS åhUOoM R (Right Angle)  H$mQ>H$moZ, H- Hypotenuse H$U© S (side) ~mOy.

AmVm H$mhr CXmhaUo nmhÿ`m.

CXmhaU 7: AB hr aofmI§S> Amho, P Am{U Q,  AB `m aofoda Ago q~Xÿ 
AmhoV H$s Vo  A d B q~XÿnmgyZ g_mZ A§Vamda AmhoV (AmH¥$Vr 7.37 
nhm) Va {gÜX H$am PQ hm AB Mm b§~Xþ^mOH$ Amho.

CH$b 	:	PA = PB  Am{U QA = QB {Xbo AgyZ

			  PQ ⊥ AB d  PQ hm  AB M b§~Xþ^mOH$ Amho Ago	

			  {gÜX H$ê$  PQ hr aofm

		 AB bm C q~§XÿV N>oXVo.

		  `m AmH¥$Vr_Ü`o Vwåhmbm XmoZ EH$ê$n

		  {ÌH$moU {XgyZ `oVmV H$m?

AmH¥$Vr 7.37

∆ PAQ d ∆ PBQ _Ü`o
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                                    AP 	= BP	 ({Xbobo) 

                                   AQ	= BQ	 ({Xbobo)

                                   PQ 	= PQ	 (gm_mB©H$)

åhUyZ,     ∆ PAQ  ≅ ∆ PBQ	(~m.~m.~m)

                             ∠APQ 	=∠BPQ     (EH$ê$n {ÌH$moUmMo g§JV KQ>H$)

AmVm ∆ PAC d ∆ PBC _Ü`o

                                    AP 	= BP 	 ({Xbobo)

                              ∠APC 	= ∠BPC     (∠APQ = ∠BPQ {gÜX Ho$bo)

                                    PC	= PC           (gm_mB©H$)

åhUyZ              ∆ PAC	 ≅ ∆ PBC   (¨~.H$mo.~m)

                                  AC	 = BC          (EH$ê$nVoMo g§JV KQ>H$)    	... (1)

Am{U           ∠ACP	 = ∠BCP   (EH$ê$nVoMo g§JV KQ>H$)

VgoM  ∠ACP + ∠BCP	 = 180o       (nyaH$ H$moZ)

åhUyZ     2∠ACP	 = 180o

         qH$dm             ∠ACP 	= 90o                                                                           	  ... (2)

(1) d (2) dê$Z Vwåhr {ZîH$f© H$mTy> eH$Vm H$s,  PQ hm AB Mm b§~Xþ^mOH$ Amho.

(Q>rn : Oa AP = BP {Xbo AgVmZm ∆ PAQ d ∆ PBQ EH$ê$n Xe©{dë`m {edm` Vwåhr  
∆PAC ≅ ∆PBC {gÜX H$ê$ eH$V Zmhr. VgoM

 PC = PC           (g_mB©H$)

Am{U ∠PAC = ∠PBC (∆APB _Ü`o g_mZ ~mOyMo {déÜX H$moZ) 

`m     {ZîH$fm©Mo   _w»`  H$maU åhUOoM EH$ê$nVogmR>r ~m.~m.H$mo (SSA) J¥hrVH$ `mo½` 
Zmhr VgoM H$moZ hm Ë`mÀ`m g§JV AgUmè`m ~mOyÀ`m OmoS>rer Zmhr.)

`mgmR>r H$mhr A{YH$ CXmhaUo KoD$.

CXmhaU  8 : l d m  `m XmoZ aofm A `m q~XÿV N>oXVmV Am{U Ë`m aofm  P  q~XÿnmgyZ g_mZ A§Vamda 
AmhoV. (AmH¥$Vr 7.38 nhm) Va {gÜX H$am H$s, XmoÝhr aofoÀ`m _Yrb H$moZm§bm Xþ^mJUmar aofm AP Amho. 

CH$b	 : {Xbobo Amho H$s, l d m `m aofm EH$_oH$m§Zm A `m q~XÿV N>oXVmV 				 

		  PB ⊥ l, PC ⊥ m {Xbo AgVm 

                       PB = PC  hmoVo.

                  ∠PAB = ∠PAC Ago AmnUmbm Xe©dm`Mo Amho..
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              ∆ PAB d ∆ PAC _Ü`o		            

AmH¥$Vr 7.38

                        PB = PC                      ({Xbobo)

                   ∠PBA = ∠PCA = 90o      ({Xbobo)

                         PA = PA                   (gm_mB©H$)

åhUyZ ∆ PAB ≅ ∆ PAC      (H$U© ^wOm J¥hrV$)                   

∠PAB = ∠PAC                  (EH$ê$nVoMo g§JV KQ>H$)            

bjmV ¿`m H$s. darb {ZH$mb hm ñdmÜ`m` 7.1 _Yrb CXm. 5 Mm ì`Ë`mg Amho.

ñdmÜ`m` 7.3

	 1. 	∆ ABC d ∆ DBC ho XmoZ g_{Û^yO {ÌH$moU 
BC `m EH$mM nm`mda C^o  AmhoV Am{U BC 

darb. A d D _YyZ OmUmar aofm Amho.(AmH¥$Vr 
7.39 nhm). Oa AD  dmT>{dbr AgVm  BC 
da  P  q~XÿV N>oXVo Va

		  	 (i) 	∆ABD ≅ ∆ACD

		  	 (ii) 	∆ABP ≅ ∆ACP

		  	(iii)	 ∠A Am{U ∠D Mm AP hm Xþ^mOH$ Amho.

		  	(iv)	 AP hm BC Mm b§~Xþ^mOH$ AmhoV Ago 
{gÜX H$am.

AmH¥$Vr 7.39

	 2. 	g_{Û^yO ∆ABC 	 _Ü`o AD

		  hm {eamob§~ AgyZ	 AB=AC Amho Va {gÜX H$am.

	 (i)	AD hm BC bm Xþ^mJVmo 	 (ii)  ∠A bm  AD bm Xþ^mJVmo.

	 3. 	∆ ABC _Ü`o  AB d  BC `m XmoZ ~mOyMr 
_Ü`Jm PQ d QR ~mOyÀ`m PN _Ü`Joer  
g_mZ Amho (AmH¥$Vr 7.40 nhm). Va {gÜX 
H$am.	

		  (i) 	∆ ABM ≅ ∆ PQN

	 (ii) 	∆ ABC ≅ ∆ PQR
AmH¥$Vr 7.40

	 4. 	∆ABC _Ü`o  BE d CF ho XmoZ g_mZ {eamob§~ AmhoV. H$U© ^wOm J«hrVH$mMm dmna H$ê$Z 
∆ABC hm g_{Û^yO {ÌH$moU Amho Ago {gÜX H$am.
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	 5.	∆ABC hm g_{Û^yO {ÌH$moU AgyZ AB = AC Amho, VgoM  AP ⊥ BC Agob Va {gÜX H$am  
∠B = ∠C .

7.6 gmam§e : 

`m àH$aUm_Ü`o AmnU Imbrb JmoîQ>tMm Aä`mg Ho$bm AmhmV

	 (1) 	Oa {ÌH$moUmMm AmH$ma Am{U {ÌH$moUmMr _mno g_mZ AgVrb Va XmoZ {ÌH$moUmÀ`m AmH¥$Ë`m 

EH$ê$n AgVmV.

	 (2) 	g_mZ {ÌÁ`m§Mr XmoZ dVw©io EH$ê$n AgVmV..

	 (3) 	̈g_mZ ~mOy Agbobo XmoZ Mm¡ag EH$ê$n AgVmV.

	 (4)	ABC d PQR `m XmoZ  EH$ê$n  {ÌH$moUmMo g§JV KQ>H$  A ↔ P, B ↔ Q Am{U C ↔ R 

Agob Va ∆ ABC ≅ ∆ PQR  `m  {MÝhmZo Xe©{dVmV.

	 (5) 	Oa EH$m {ÌH$moUmÀ`m XmoZ ~mOy Am{U EH$ H$moZ Xþgè`m {ÌH$moUmÀ`m g§JV XmoZ ~mOy Am{U 

g§JV EH$m H$moZmer g_mZ Agob Va Vo XmoZ {ÌH$moU EH$ê$n hmoVmV. (~m.H$moo.~m J¥hrVH$)

	 (6) 	Oa EH$m {ÌH$moUmMo XmoZ H$moZ Am{U Ë`mZr g_m{dîQ> Ho$bobr EH$ ~mOy Xþgè`m {ÌH$moUmMo XmoZ 

H$moZ Am{U Ë`mZr g_m{dîQ> Ho$boë`m EH$m g§JV ~mOyer g_mZ Agob Va Vo XmoZ {ÌH$moU 

EH$ê$n AgVmV (H$mo.~m.H$mo. J¥hrVH$)

	 (7) 	Oa EH$ {ÌH$moUmMo XmoZ H$moZ Am{U EH$ ~mOy Xþgè`m {ÌH$moUmMo XmoZ H$moZ Am{U EH$m g§JV 

~mOyer g_mZ Agob Va Vo XmoZ {ÌH$moU EH$ê$n AgVmV (H$mo.H$mo. ~m J¥hrVH$)

	 (8) 	{ÌH$moUmÀ`m g_mZ ~mOyg_oarb H$moZ g_mZ AgVmV..

	 (9) 	{ÌH$moUmÀ`m g_mZ H$moZmg_oarb ~mOy g_mZ AgVmV.

	(10) H$moUË`mhr g_^wO {ÌH$moUmMm àË`oH$ H$moZ 60O AgVmo.

	(11) 	Oa EH$m {ÌH$moUmÀ`m VrZ ~mOy Xþgè`m {ÌH$moUmÀ`m VrZ ~mOyer g_mZ AgVrb Va Vo XmoZ 

{ÌH$moU EH$ê$n AgVmV (~m.~m.~m. J¥hrVH$). (SSS)

	(12) 	Oa XmoZ H$mQ>H$moZ {ÌH$moUmV EH$m {ÌH$moUmMr EH$ ~mOy Am{U H$U© Xþgè`m {ÌH$moUmÀ`m EH$ 

~mOy Am{U H$Um©er g_mZ Agbrb Va Vo XmoZ {ÌH$moU EH$ê$n AgVmV. (H$U© ^yOm J¥hrVH$)


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àH$aU - 8

Mm¡H$moZ (Quadrilaterals)

Vwåhr B. VIII dr À`m dJm©_Ü`o Mm¡H$moZ Am{U Ë`mMo àH$ma `m§Mm Aä`mg Ho$bm Amho. Mm¡H$moZmobm 

Mma ~mOy Mma H$moZ d Mma {eamoq~Xÿ AgVmV.

g‘m§Va^wO Mm¡H$moZmÀ¶m H$mhr JwUY‘mªMr COiOr H$ê.$

8.1. g‘m§Va^wO Mm¡H$moZmMo JwUY‘©

    g_m§Va^yO Mm¡H$moZ hm Mm¡H$moZ AgyZ Ë`mÀ`m g_moamg_moarb ~mOy§Mr OmoS>r g_m§Va AgVo.

AmVm AmnU EH$ H¥$Vr H$ê$.

   H$mJXr nwÇ>¶m‘YyZ EH$ g‘m§Va^wO Mm¡H$moZ H$mnyZ ¿¶m d 

Vmo H$Um©À¶m {XeoZo H$mnm. Vwåhmbm XmoZ {ÌH$moU {‘iVrb. ¶m 

{ÌH$moUm{df¶r Vwåhr H$m¶ gm§Jy eH$mb? (AmH¥$Vr 8.1 nhm.)

EH$ {ÌH$moU Xþgè¶m {ÌH$moUmda R>odm, Vwåhmbm H$m¶ {XgyZ 

¶oB©b? XmoÝhr {ÌH$moU EH$ê$n {ÌH$moU AmhoV. Ago AZoH$ 

g‘m§Va^yO Mm¡H$moZ KoD$Z darb à‘mUo H¥$Vr H$am. àË¶oH$ doir 

Vwåhmbm XmoZ EH$ê$n {ÌH$moU {‘iVmV. ¶mdê$Z g‘m§Va^wO

AmH¥$Vr 8.1

Mm¡H$moZmMm àË¶oH$ H$U© Ë¶mbm XmoZ EH$ê$n {ÌH$moUm§V {d^mJVmo. hm {ZîH$f© {gÜX H$ê$¶m.

à‘o¶ 8.1 : g‘m§Va^wO Mm¡H$moZmMm H$U© Mm¡H$moZmog XmoZ EH$ê$n {ÌH$moUm§V {d^mJVmV.

{gÜXVm : ABCD hm g‘m§Va^wO Mm¡H$moZ Amho. AC hm Ë¶mMm H$U© (AmH¥$Vr 8.2) d AC 
g‘m§Va^wO Mm¡H$moZ ABCD bm XmoZ EH$ê$n {ÌH$moUm§V {d^mJVmo.
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∆ ABC Am{U ∆CDA ho XmoZ {ÌH$moU EH$ê$n AmhoV Ago {gÜX H$amd¶mMo Amho.

∆ ABC d ∆ CDA ¶m‘Ü¶o BC || AD d AC hr N>o{XH$m Amho.

∠ BCA = ∠ DAC		  (ì¶wËH«$‘ H$moZ)

AB || DC d AC N>o{XH$m

 ∠ BAC = ∠ DCA	 (ì¶wËH«$‘ H$moZ) 

Am{U AC = CA		  (g‘mB©H$ ~mOy)

 ∆ ABC ≅ ∆ CDA		 ( ASA {Z¶‘)
AmH¥$Vr 8.2

qH$dm AC H$U© g‘m§Va^wO Mm¡H$moZmg XmoZ EH$ê$n {ÌH$moUm_Ü`o {d^mJVmo.

AmVm g‘m§Va^wO Mm¡H$moZmÀ¶m {dê$ÜX ~mOy ‘moOm. AB= DC d AB= BC AmhoV. ¶mdê$Z 
g‘m§Va Mm¡H$moZmMm AmUIr EH$ JwUY‘© Imbrb à‘mUo 

à‘o¶ 8.2 : g‘m§Va^wO Mm¡H$moZmV g§‘wI ~mOy g‘mZ AgVmV. 

¶mnydu Vwåhr {gÜX Ho$bo Amho H$s, H$U© g‘m§Va^wO Mm¡H$moZmg XmoZ EH$ê$n {ÌH$moUm§V {d^mJVmo. 
Vwåhr g§‘wI ~mOy{df¶r d g§‘wI H$moZm{df¶r H$m¶ gm§Jmb?

Vo g‘mZ AmhoV.

åhUyZ AB = DC Am{U AD = BC 

AmVm ¶m {ZîH$fm©Mm ì¶Ë¶mg H$m¶? Vwåhmbm ‘mhrV Agboë¶m à‘o¶mZwgma ì¶Ë¶mg gwÜXm 
à‘o¶mà‘mUoM {gÜX H$amdo bmJVmV à‘o¶ 8.2 Imbrb à‘mUo gm§{JVbm OmVmo.

Oa g‘m§Va^wO MmoH$moZ Agob Va Ë¶mÀ`m g§‘wI ~mOwÀ¶m OmoS>çm g‘mZ AgVmV.¶mMm 
ì¶Ë¶mg Agm Amho.

à‘o¶ 8.3 : Oa Mm¡H$moZmÀ¶m g§‘wI ~mOwÀ¶m OmoS>çm g‘mZ AgVrb Va Vmo g‘m§Va^wO 
Mm¡H$moZ AgVmo. 

¶mMr H$maU{‘‘m§gm Vwåhr H$amb H$m?

Mm¡H$moZ ABCD ‘Ü¶o AB = CD d AD = BC.
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 (AmH¥$Vr 8.3 : nhm ) H$U© AC H$mT>bm.

		  ∆ ABC ≅ ∆ CDA	 (H$m ?)

åhUyZ	 ∠ BAC = ∠ DCA

		  ∠ BCA = ∠ DAC	 (H$m ?)

AmVm ABCD hm g‘m§Va^wO Mm¡H$moZ Amho H$m ? gm§Jy 

eH$mb H$m?

AmH¥$Vr 8.3

Vwåhr AmVm nm{hbo AmhoM H$s g‘m§Va^wO Mm¡H$moZmÀ¶m g§‘wI ~mOy g‘mZ AgVmV. ì¶Ë¶mgmZo 
Oa g‘w§I ~mO§wMr OmoS>r Mm¡H$moZmV g‘mZ Agob Va Vmo Mm¡H$moZ g‘m§Va^wO Mm¡H$moZ AgVmo.

AgmM {ZîH$f© AmnU g‘w§I H$moZm§À¶m OmoS>r~Ôb H$mTy> eH$Vmo. 

g‘m§Va^wO Mm¡H$moZ H$mT>m d Ë¶mMo H$moZ ‘moOm, Vwåhmbm H$m¶ {XgyZ ¶oVo.

g‘w§I H$moZm§Mr àË¶oH$ OmoS>r g‘mZ Amho.

à‘o¶ 8.4  g_m§Va^yO Mm¡H$moZmÀ`m g‘wI H$moZmMr OmoS>r g‘mZ AgVo 

AmVm ¶m {ZîH$fm©Mm ì¶Ë¶mg gË¶ Amho H$m? hmo¶. H$moZm§À¶m ~oaOoÀ¶m JwUY‘m©Mm Cn¶moJ 
H$ê$Z Am{U g‘m§Va ~mOy N>o{XHo$Zo N>oXë¶mZo AmnU Ago åhUy eH$Vmo H$s, ì¶Ë¶mg Amho ho gË¶ 
AgyZ AmUIr EH$ à‘o¶ Imbrb à‘mUo V¶ma hmoVmo.

à‘o¶ 8.5 : EImÚm Mm¡H$moZmV g§‘wI H$moZmMr àË¶oH$ OmoS>r g‘mZ Agob Va Vmo g‘m§Va^wO 
Mm¡H$moZ AgVmo. 

`oWo g‘m§Va^wO Mm¡H$moZmMm Xþgam JwUY‘© Amho. Ë¶mMm Aä¶mg H$ê$¶m ABCD g‘m§Va^wO 
H$mT>m. Mm¡H$moZmMo H$U© EH$‘oH$mg O ‘Ü¶o N>oXÿ Úm (AmH¥$Vr 8.4 nhm).

OA, OB, OC d OD ‘moOm. Vwåhmbm H$m¶ AmT>iVo?

OA = OC Am{U OB = OD 

'O' hm XmoÝhr H$UmªMm ‘Ü¶ q~Xÿ Amho. hrM H¥$Vr AZoH$

g‘m§Va^wO Mm¡H$moZ KoD$Z H$am. àË¶oH$ doir AmnUm§g Ago {XgyZ 

¶oVo H$s O hm XmoÝhr H$UmªMm ‘Ü¶q~Xÿ Amho. åhUyZ à‘o¶ Imbrb à‘mUo

∴ `mdarb à_o` Imbrb à_mUo Amho.
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à‘o¶ 8.6 : g‘m§Va^wO Mm¡H$moZmMo H$U© EH$‘oH$m§g 

Xþ^mJVmV. 

Oa Mm¡H$moZmMo H$U© EH$‘oH$mg Xþ^mJV AgVrb Va 

H$m¶ KS>ob ? Vmo Mm¡H$moZ g‘m§Va^wO Mm¡H$moZ Agob H$m¶? 

hmo¶ ho Iao Amho. hm {ZîH$f© à‘o¶ 8.6 À¶m {ZîH$fm©Mm 

ì¶Ë¶mg Amho. 

Vmo Imbrb à‘mUo.

AmH¥$Vr 8.4

à‘o¶ 8.7 : Oa Mm¡H$moZmMo H$U© EH$‘oH$m§g 

Xþ^mJV AgVrb Va Vmo g‘m§Va^wO Mm¡H$moZ AgVmo.

¶mMo H$maU Vwåhr emoYy eH$Vm ?

AmH¥$Vr 8.5 nhm

 OA = OC Am{U OB = OD {Xbo Amho.

åhUyZ ∆ AOB ≅ ∆ COD (H$m ?)
AmH¥$Vr 8.5

∠ABO = ∠CDO (H$m ?)

¶mnmgyZ AB || CD 

VgoM BC || AD

	  ABCD hm g‘m§Va^yO Mm¡H$moZ Amho.

CXmhaU 1 : Am¶VmMm àË¶oH$ H$moZ H$mQ>H$moZ AgVmo ho {gÜX H$am. 

Am¶V åhUOo H$m¶?

Am¶V hm g‘m§Va^wO Mm¡H$moZM Amho Á¶mMm àË¶oH$ H$moZ H$mQ>H$moZ AgVmo.

CH$b : ABCD hm Am¶V Amho d ∠A= 900  Amho. 

AmnUmg {gÜX H$am¶Mo Amho Amho. ∠B = ∠C = ∠D = 900 

AD || BC Am{U AB hr N>o{XH$m$ Amho. (AmH¥$Vr 8.6 nhm)

∠A + ∠B = 1800 No{XHo$À¶m EH$mM A§Jmg AgUmao H$moZ)

na§Vw ∠A = 900

åhUyZ ∠B = 1800 – ∠A = 1800 - 900 = 900

AmVm ∠C = ∠A Am{U ∠D =∠B AmH¥$Vr 8.6
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g‘m§Va^yO Mm¡H$moZmMo g‘wI H$moZ

åhUyZ ∠C = 900 d ∠D = 900

 åhUyZ Am¶VmMm àË¶oH$ H$moZ H$mQ>H$moZ AgVmo.

CXmhaU 2 : g‘^wO Mm¡H$moZmMo H$U© EH$‘oH$m§g b§~ AgVmV. ho XmIdm. 

CH$b : ABCD hm g‘^wO Mm¡H$moZ Amho (Am. 8.7 nhm).

Vwåhmbm ‘mhrV Amho AB = BC = CD = DA (H$m?)

AmVm ∆ AOD d ∆ COD ¶m‘Ü¶o

OA = OC (g‘m§Va^wO Mm¡H$moZmMo H$U© EH$‘oH$m§g 

Xþ^mJVmV.)

OD = OD (g‘mB©H$)

AD = CD (J¥hrV)

åhUyZ ∆ AOD ≅ ∆ COD (~m.~m.~m. {Z¶‘) 
AmH¥$Vr 8.7

åhUyZ ∠AOD = ∠COD 	  (g§b½Z H$moZ)

na§Vw ∠AOD + ∠COD = 1800 (g§b½Z H$moZ)

2 ∠AOD = 1800

∠AOD = 900

åhUyZ g‘^wO Mm¡H$moZmMo H$U© EH$‘oH$m§g b§~ AgVmV.

CXmhaU 3 : ∆ ABC hm g‘pìX^wO {ÌH$moU Amho. Á¶m‘Ü¶o AB = AC , ~mô¶ H$moZ ∠PAC hm AD 

Zo Xþ^mJVmo Am{U CD || AB (AmH¥$Vr 8.8 nhm ). 

(i) ∠ DAC = ∠ BCA Am{U (ii) ABCD hm g‘m§Va^wO Mm¡H$moZo Amho.

CH$b : ∆ ABC hm g‘pìX^wO {ÌH$moU Amho
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	 Á¶m‘Ü¶o AB = AC (J¥{hV)

∠ ABC = ∠ ACB (g‘mZ ~mOwg‘moarb H$moZ)

VgoM ∠ PAC = ∠ ABC + ∠ ACB (~mô¶ H$moZ)

qH$dm ∠ PAC = 2 ∠ ACB		  … (1)

AmVm AD hm ∠PAC bm Xþ^mJVmo 

åhUyZ ∠ PAC = 2 ∠ DAC		  … (2)
AmH¥$Vr 8.8

((1) Am{U (2)dê$Z)

 2 ∠DAC = 2 ∠ACB åhUyZ ∠DAC =∠ACB

(ii) AmVm `m g‘mZ H$moZm_wio ì¶wËH«$‘ H$moZm§Mr OmooS>r ~ZVo Ooìhm BC d AD ¶m§Zm AC hr 

N>oXrH$m Amho.

 BC || AD

VgoM BA || CD (J¥{hV)

AmV ABCD À`m g§‘wI ~mOw§À¶m OmoS>çm g‘m§Va AmhoV.

  ABCD hm g‘m§Va^wO Mm¡H$moZ Amho.

CXmhaU 4: XmoZ l d m g‘m§Vaaofm§Zm p ¶m No{XHo$Zo N>oXbo Amho (AmH¥$Vr 8.9 nhm ).

Va Am§VaH$moZm§À¶m Xþ^mOH$mZr ~Zbobm Mm¡H$moZ Am¶V Amho ho XmIdm. 

`oWo : PS || QR {Xbobo Amho N>o{XH$m PQ Zoo Ë¶mZm A d C ¶m q~XÿV N>oXbo Amho. 

AmnUmbm ABCD hm Am¶V Amho ho XmIdmdo bmJUma Amho.

AmVm ∠ PAC = ∠ ACR (l || m) Am{U aofm PQ Zo V¶ma Pmbobo d ì¶wËH«$‘ H$moZ

åhUyZ 1
2

∠ PAC = 
1
2 ∠ ACR 

  ∠ BAC = ∠ ACD

hr H$moZm§Mr OmoS>r ì¶wËHw$‘ H$moZm§Mr OmoS>r ~ZVo

 AB Am{U DC aofm AC Zo N>oXë¶m AmhoV d Vo g‘mZ 

H$moZ AmhoV.

 AB || DC
AmH¥$Vr 8.9
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Ë¶mMà‘mUo BC || AD 	 (∠ ACB Am{U ∠ CAD `mMo g‘mZ H$moZ AmhoV)

 ABCD hm Mm¡H$moZ g‘m§Va^wO Mm¡H$moZ Amho. 

VgoM ∠ PAC + ∠ CAS = 1800 (EH$aofr¶ OmoS>r ) 

åhUyZ 	
1
2

∠ PAC + 
1
2 ∠ CAS = 

1
2 ×1800 = 900

qH$dm 	 ∠ BAC +∠ CAD = 900

 åhUyZ 	 ∠ BAD = 900

åhUyZ ABCD hm g‘m§Va^wO Mm¡H$moZ Amho, Á¶m‘Ü¶o EH$ H$moZ 900 Amho. 

åhUyZ ABCD hm Am¶V Amho. 

CXmhaU 5 : g‘m§Va^wO Mm¡H$moZmÀ¶m àË¶oH$ H$moZm§À¶m Xþ^mOH$m‘wio Am¶V V¶ma hmoVmo.

 CH$b : g‘Om, ABCD `m g‘m§Va^wO Mm¡H$moZmÀ¶m ∠A d ∠ B , ∠ B d ∠ C, ∠ C d 		

 ∠ D, ∠ D Am{U ∠A ¶m§À¶m H$moZ Xþ^mOH$m§Mo N>oXZ{~Xþ AZwH«$‘o P, Q, R, d S AmhoV .

DASD ‘Ü¶o Vwåhr H$m¶ {ZarjU H$amb? 

∠D aofm DS bm Xþ^mJVo d ∠ A bm AS Xþ^mJVo.

∠ DAS + ∠ ADS = 
1
2 ∠A + 

1
2

∠D

		       = 1
2

 (∠ A + ∠D) AmH¥$Vr 8.10

= 
1
2 ×1800 (∠A d ∠ D ho N>oXrHo$À¶m EH$mM A§Jmg AgUmao H$moZ AmhoV) 

= 900

VgoM ∠DAS + ∠ADS + ∠DSA =1800 ( {ÌH$moUm§À¶m H$moZm§Mr ~oarO) 

qH$dm 900 +∠DSA = 1800 

qH$dm ∠DSA = 900

VgoM ∠PSR = 900 (∠DSA Mm N>oXZ {dê$ÜX H$moZ)

Ë¶mMà‘mUo ∠APB = 900 qH$dm ∠SPQ = 900 XmI{dVm ¶oB©b, 

Mm¡H$moZ PQRS ‘Ü¶o àË¶oH$ H$moZ H$mQ>H$moZ Amho. Agm AmnU {ZîH$f© H$mTy> eH$Vmo H$s hm 

Am¶V Amho? XmI{dbo Amho. H$s ∠SPQ = ∠SRQ = 900 Am{U ∠SPQ = ∠SRQ = 900

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



Mm¡H$moZ		 29

Ë¶m‘wio g§‘wI ~mOwMo XmoÝhr H$moZ g‘mZ hmoVmV åhUyZ Mm¡H$moZ PQRS hm g‘m§Va^wO Mm¡H$moZ 

AgyZ Ë¶mMm àË¶oH$ H$moZ 900 Amho Am{U Ë¶m‘wioM PQRS hm Am¶V Amho.

				    ñdmÜ¶m¶ 8.1

	 1.	Oa Mm¡H$moZmMo H$U© g‘mZ AgVrb Va Vmo Am¶V AgVmoo ho XmIdm.

	 2.	Mm¡agmMo H$U© g‘mZ AgyZ EH$‘oH$mg H$mQ>H$moZmZ Xþ^mJVmV ho {gÜX H$am.

	 3.	g‘m§Va^wO Mm¡H$moZ ABCD Mm AC hm H$U© ∠A bm Xþ^mJVmo 

(AmH¥$Vr 8.11 nhm).

		 Va (i) AC hm H$U© ∠ C bm gwÜXm Xþ^JVmo

		    (ii) ABCD hm g‘^wO Mm¡H$moZ Ago XmIdm

AmH¥$Vr 8.11

	 4.	ABCD hm Am¶V Amho. AC H$U© ∠A d. ∠C bm Xþ^mJVmo Va

$		 	 (i)	 ABCD hm Mm¡ag Amho.

			 (ii)	 BD H$U© ∠B d ∠D bm Xþ^mJVmo

	 5.	ABCD g‘m§Va^wO Mm¡H$moZm‘Ü¶o DP = BQ hmoB©b 

Ago H$U© BD da P d Q ho XmoZ q~Xþ KoVbo  

AmhoV. (AmH¥$Vr 8.12 nhm.) Va XmIdm H$s,

			  (i)	∆ APD ≅ ∆ CQB

			 (ii)	AP = CQ

			 (iii)	∆ AQB ≅ ∆ CPD

			 (iv)	AQ = CP

			 (v)	APCQ hm g‘m§Va^yO Mm¡H$moZ Amho. 

AmH¥$Vr 8.12

	 6.	ABCD g‘m§Va^yO Mm¡H$moZ Amho. AP d CQ ¶m 

b§~aofm AZwH«$‘o {eamoq~Xÿ A d C nmgyZ BD H$U© 

H$mT>bobo AmhoV (AmH¥$Vr 8.13) Va Ago XmIdm 

H$s

			  (i)	∆ APB ≅ ∆ CQD   (ii) AP = CQ AmH¥$Vr 8.13
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	 7.	ABCD hm g‘b§~ Mm¡H$moZ Amho. Á¶m‘Ü¶o 

AB||CD Am{U AD = BC (Am. 8.14 nhm)Va 

Ago XmIdm. 
			  (i)	 ∠A = ∠B 	 (ii)  ∠C = ∠D
			 (iii)	∆ ABC ≅ ∆ BAD

			 (iv)	H$U© AC = H$U© BD.
AmH¥$Vr 8.14

[AB dmT>dm Am{U C ‘YyZ aofm Aer H$mT>m H$s DA bm g‘m§Va hmoB©b d AB dmT>dyZ E ‘Ü¶o {‘iVo]

8.2 ‘Ü¶q~XyMm à‘o¶ (Midpoint Theorem)

Vwåhr {ÌH$moU d Mm¡H$moZmÀ¶m JwUY‘mªMm Aä¶mg Ho$bm Amho AmVm AmUIrZ EH$m JwUY‘m©Mm 

Aä¶mg H$ê$ Omo {ÌH$moUmÀ¶m ~mOw§À¶m ‘Ü¶q~Xÿer g§~§YrV Amho.

EH$ {ÌH$moU aMm Am{U Ë¶mÀ¶m XmoZ ~mOy§Mo ‘Ü¶ q~Xÿ 

E d F {ZûMV H$am. E Am{U F OmoS>m (AmH¥$Vr 8.15 nhm ). 

EF Am{U BC ‘moOm ∠ AEF d∠ABC ‘moOm Vwåhmbm H$m¶ 

AmT>iVo? Vwåhmbm Ago {XgyZ ¶oB©b H$s

EF = 
1
2 BC Am{U ∠AEF = ∠ABC

Ë¶m‘wio EF || BC {‘iVo. AmH¥$Vr 8.15

`mM àH$maMr H¥$Vr doJdoJio {ÌH$moU KoD$Z nS>VmiyZ nhm. Vwåhr Imbrb à‘o¶mda ¶oD$Z 

nmohmoMmb.

à‘o¶ 8.8 : {ÌH$moUmÀ`m  H$moUË¶mhr XmoZ ~mOw§Mo ‘Ü¶{~Xÿ gm§YUmar aofm hr {Vgè¶m 

~mOyg g‘m§Va AgVo. 

Vwåhr hm à‘o¶ Imbrb nÜXVrZo gmoS>dy eH$Vm.

Am. 8.16 nhm Á¶m‘Ü¶o E Am{U F ho AZwH«$‘ AB 

Am{U AC Mo ‘Ü¶q~Xÿ AmhoV d CD || BA.

∆ AEF ≅ ∆ CDF (H$mo. ~m.H$mo. {Z¶‘ )

åhUyZ EF = DF Am{U BE = AE = DC (H$m?)

BCDE hm g‘m§Va^wO Mm¡H$moZ Amho. AmH¥$Vr 8.16
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¶mnmgyZ EF || BC

EF = 1
2

ED = 1
2

BC.  . 

à‘o¶ 8.8 Mm ì¶Ë¶mg Vwåhr gm§Jy eH$mb ? ì¶Ë¶mg gË¶ Amho H$m? ¶m à‘o¶mMm ì¶Ë¶mg 

gË¶ Agob Va Vmo Vwåhmbm Imbrb à‘o¶mV gm{JVë¶m à‘mUo {XgyZ ¶oB©b

à‘o¶ 8.9 : {ÌH$moUmÀ¶m EH$m ~mOyÀ¶m ‘Ü¶q~XÿVyZ OmUmar gai aofm Oa Xþgè¶m 

~mOyg g‘m§Va Agob Va Vr aofm {Vgè¶m ~mOyg Xþ^mJVo.

AmH¥$Vr 8.17 : ‘Ü¶o Ago {XgyZ ¶oVo H$s AB Mm 

‘Ü¶{~§Xÿ E AgyZ hr l aofm A ‘YyZ OmVo Am{U EC bm g‘m§Va 

Amho. Am{U CM || BA .

∆ AEF Am{U ∆CDF ¶m§À`m EH$ê$nVoMm Cn¶moJ H$ê$Z 

AF = CF ho {gÜX H$am.

AmH¥$Vr 8.17

CXmhaU 6 : ∆ ABC ‘Ü¶o AB, BC Am{U CA $ ¶m§Mo ‘Ü¶o q~Xÿ AZwH«$‘o D, E Am{U F $AmhoV 

($AmH¥$Vr 8.18) Va ∆ ABC$Mo Mma EµH$ê$n {ÌH$moUmV {d^mOZ hmoVo Amho XmIdm.

CH$b : ∆ ABC$‘Ü¶o AB Am{U BC $¶m§Mo D Am{U E $ho ‘Ü¶ q~Xÿ AmhoV. à‘o¶ 8.8 Zwgma 
DE || AC

DF || BC $Am{U EF || AB.

 ADEF, BDFE Am{U DFCE ho g‘m§Va^yO 

Mm¡H$moZ AmhoV BDFE Mm H$U© DE hm Amho.

 	∆ BDE ≅ ∆ FED

 Ë¶mM à‘mUo ∆ DAF ≅ ∆ FED AmH¥$Vr 8.18

 Am{U ∆ EFC ≅ ∆ FED

ho Mma hr {ÌH$moU EH$ê$n AmhoV.$

CXhaU 7 : l, m Am{U n ¶m VrZ g‘m§Va aofm§Zm p d q ¶m N>o{XH$mZr Ago N>oXbo Amho H$s > 

p N>oXrHo$Mo AB Am{U BC g‘mZ ^mJ hmoVmV Va Ago XmIdm H$s l, m , n ho q N>o{XHo$Mo XmoZ ^mJ 

H$aVmV. DE Am{U EF . 
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CH$b : AB = BC . J¥[hV 

DE = EF ho {gÜX Ho$bo nm{hOo. AF OmoS>m Vr m aofog G 

 q~Xÿ N>oXVo. g_b§~ Mm¡H$moZ ACFD ¶m XmoZ {ÌH$moUmV 

{d^mJVmo. ∆ ACF Am{U ∆ AFD ∆ ACF ‘Ü¶o B hm AC Mm 

‘Ü¶q~Xÿ Amho (AB = BC)

Am{U BG || CF (m || n ) AmH¥$Vr 8.19

 AF Mm ‘Ü¶q~Xy G Amho (à‘o¶ 8.9 Zwgma ) 

AmVm ∆ AFD ‘Ü¶o AF Mm ‘Ü¶q~Xÿ G Amho GE||AD Am{U Ë¶m‘wio à‘o¶ 8.9 dê$Z E hm 

DF Mm ‘Ü¶ q~Xÿ Amho

  DE = EF

Xþgè¶m eãXmV g§mJm¶Mo Pmë¶mg l, m Am{U n ho q da g‘mZ ^JmV N>oXVmV.

ñdmÜ¶m¶ 8.2

	 1.	ABCD ¶m Mm¡H$moZmV P, Q, R, d S ho AZwH«$‘o AB, BC, CD 

Am{U DA Mo ‘Ü¶ q~Xÿ AmhoV. AC hm H$U© Amho Va Ago 

XmIdm H$s, (AmH¥$Vr 8.20 nhm)

			  (i) SR || AC Am{U SR =
1
2 AC 

		 (ii) PQ = SR

		 (iii) PQRS hm g‘m§Va^wO Mm¡H$moZ Amho.

AmH¥$Vr  8.20

	 2.	ABCD hm g‘^wO Mm¡H$moZ Amho Am{U P, Q, R Am{U S ho AZwH«$‘o AB, BC, CD d DA Mo 

‘Ü¶{~Xÿ AmhoV. Va PQRS hm Am¶V Amho ho {gÜX H$am.

	 3.	ABCD hm Am¶V Amho. P, Q, R Am{U S ho AZwH«$‘o AB, BC, CD d DA Mo ‘Ü¶{~§Xþ AmhoV 

Va PQRS hm g‘^wO Mm¡H$moZ Amho XmIdm.
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	 4.	 ABCD hm g‘b§~ Mm¡H$moZ Amho Á¶m‘Ü¶o AB || DC, BD H$U© AD Mm ‘Ü¶{~§Xÿ E Amho.E 

‘YyZ H$mT>bobr aofm BC bm F ‘Ü¶o N>oXVo (AmH¥$Vr 8.21). Va F hm BC Mm ‘Ü¶ q~Xÿ Amho 
ho {gÜX H$am. 

AmH¥$Vr 8.21

	 5.	ABCD ¶m g‘m§Va^wO Mm¡H$moZm§V E d F ho AZwH«$‘o AB d CD Mo ‘Ü¶q~Xÿ AmhoV. (AmH¥$Vr 

8.22 nhm). Ago XmIdm H$s, aofmI§S> AF d EC ‘wio H$U© BD $bm VrZ g‘mZ ^mJmV 
{d^mJVmV. 

AmH¥$Vr 8.22

	 6.	ABC hm ∠C {eamo{~§Xÿer H$mQ>H$moZ {ÌH$moU Amho.H$U© AB Mm ‘Ü¶q~Xÿ M ‘YyZ H$mT>bobm 

AgyZ d BC bm g‘m§Va AgUmar aofm AC bm D ‘Ü¶o N>oXVm. 

	 Va (i) D 	hm AC Mm ‘Ü¶{~Xÿ Amho.	

	 (ii)	 MD ⊥ AC

	 (iii)	 CM = MA = 
1
2AB Ago XmIdm
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8.3. gmam§e

¶m àH$aUm‘Ü¶o Imbr JmoîQ>tMm Vwåhr Aä¶mg Ho$bm Amho.

	 1.	g‘m§Va^wO Mm¡H$moZmMm H$U© Ë¶mbm XmoZ EH$ê$n {ÌH$moUmV {d^mJVmo.

	 2.	 g‘m§Va^yO Mm¡H$moZm§V 

		 (i) 	{dê$ÜX ~mOy g‘mZ AgVmV. 

		 (ii) {dê$ÜX H$moZ g‘mZ AgVmV.

		 (iii) H$U© EH$‘oH$m§g Xþ^mJVmV.

 4.	 Am¶VmMo H$U© EH$‘oH$m§g Xþ^mJVmV d H$U© g‘mZ AgVmV Ë¶mMm ì¶Ë¶mg gË¶ AgVmo.

 5 . g‘^wO Mm¡H$moZmMo H$U© EH$‘oH$m§g H$mQ>H$moZmV Xþ^mJVmV Am{U Ë¶mMm ì¶Ë¶mg gË¶ AgVmo.

 6. 	Mm¡agmMo H$U© EH$‘oH$m§g H$mQ>H$moZmV Xþ^mJVmV d g‘mZ AgVmV Am{U CbQ> {H«$¶m. 

 7. {ÌH$moUmÀ`m H$moUmË¶mhr XmoZ ~mOyMo ‘Ü¶q~Xÿ gm§YUmar aofm {Vgè¶m ~mOwÀ¶m {Zå‘r AgyZ 

{Vbm g‘m§Va AgVo.

 8. ∆ 	À¶m EH$m ~mOyÀ¶m ‘Ü¶mVyZ OmUmar aofm Xþgè¶m ~mOyg g‘m§Va Agob Va Vr {Vgè¶m ~mOyg 

Xþ^mJVo.

 	9. Mm¡H$moZmÀ¶m ~mOy§Mo ‘Ü¶q~Xÿ gm§YyZ V¶ma hmoUmam Mm¡H$moZ g‘m§Va^wO Mm¡H$moZ AgVmo.


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àH$aU - 9

dVw©i (Circle)

9.1  OrdoZo  dVw©iÀ`m n[aKmda Am§V[aV Ho$bobo H$moZ.

PQ aofmI§S> ¿¶m. R hm EH$ q~Xÿ KoD$Z PR Am{U QR OmoS>m (AmH¥$Vr 9.1 nhm).

AmH¥$Vr 9.1
AmH¥$Vr 9.2

PRQ  bm PQ aofmI§S>mZo R q~Xÿer Am§VarV Ho$bobm H$moZ åhUVmV Am.9.2 ‘Yrb POQ , 
PRQ  Am{U PSQ  ¶mZm H$m¶ åhUVmV ? POQ  hm Ordm PQ Zo dVw©i ‘Ü¶ er Am§V[aV Ho$bobm 
H$moZ Amho. PRQ  Am{U PSQ ho PQ  OrdoZo AZwH«$‘o {dembH§$gmdarb  R d bKwH§$gmdarb S 

q~Xÿer Am§V[aV Ho$bobo H$moZ AmhoV. 

AmVm OrdoMm AmH$ma d OrdoZo Am§V[aV Ho$bobm H|$Ðm§er H$moZ 
¶m‘Yrb g§~§Y nmhÿ. dVw©imV AZoH$ doJdoJù¶m Ordm H$mT>m Am{U 
Ë¶§mZr H|$Ðmer Am§V[aV Ho$bobo H$moZ nS>Vmim. OmñV bm§~rÀ¶m OrdoZo 
H|$Ðmer Am§V[aV  Ho$bobm H$moZ ‘moR>m AgVmo. Oa AmnU g‘mZ 
bm§~rÀ¶m Ordm KoVë¶mg H$m¶ KS>Vo? Ë¶mZr H|$Ðmer Am§V[aV Ho$bobo 
H$moZ g‘mZ AmhoV H$s ZmhrV?

AmH¥$Vr 9.3
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à‘o¶ 9.1: dVw©imÀ¶m g‘mZ Ordm dVw©i‘Ü¶m§er g‘mZ H$moZ Am§V[aV H$aVmV.

{gÜXVm : AB$d CD $¶m O $dVw©i‘Ü¶ Agboë¶m dVw©imVrb XmoZ Ordm AmhoV. (AmH¥$Vr 9.4 nhm)

{gÜX H$amd¶mMo Amho. AOB = COD

∆ AOB  d ∆ COD ‘Ü¶o 

OA = OC (dVw©imÀ¶m {ÌÁ¶m )

OB = OD (dVw©imÀ¶m {ÌÁ¶m)

AB = CD	 (J¥{hV)

 ∆ AOB ≅ ∆ COD (~m. ~m. ~m. {Z¶‘)
AmH¥$Vr 9.4

Ë¶m‘wio AOB = COD  (EH$ê$n {ÌH$moUmMo g§JV KQ>H$) 

AmVm Oa dVw©imÀ¶m XmoZ Ordm§Zr dVw©b_Ü`mer g‘mZ H$moZ Am§V[aV Ho$bo AgVrb, Va Vwåhr 
Ë¶m Ordo {df¶r H$m¶ gm§Jmb? Ë¶m g‘mZ AmhoV qH$dm ZmhrV? ¶mgmR>r Imbrb H¥$Vr Vnmgm.

Q>o´gtJ H$mJX KoD$Z Ë¶mda EH$ dVw©i H$mT>m. Vo dVw©i 
H$mnyZ ¿¶m. Ë¶m‘wio Jmob MH$Vr {‘iob. O' dVw©i_Ü`mer 
H$moZ AOB  Agm H$mT>m H$s,  AOB  hm POQ   er 
g‘mZ H$moZ AgVrb .  AB Am{U PQ er XmoÝhr MH$Ë¶m 
H$mnm. (AmH¥$Vr 9.5 nhm) Vwåhmbm ACB d PRQ  Ago 
XmoZ dVw©iI§S> {‘iVrb. Oa Vo dVw©iI§S> EH$m da EH$ Ago 
R>odë¶mg AmnUmg H$m¶ {XgyZ ¶oVo ? Vo EH$‘oH$m§g V§VmoV§V 
OwiVmV åhUOoM Vo EH$ê$n AmhoV. AmH¥$Vr 9.5

 AB = PQ . 

à‘o¶ 9.2: Oa dVw©imÀ¶m XmoZ OrdmZr dVw©i‘Ü¶mer Am§V[aV Ho$bobo H$moZ g‘mZ AgVrb 
Va Ë¶m Ordm g‘mZ AgVmV.

darb à‘o¶ hm à‘o¶ 9.1 Mm ì¶Ë¶mg Amho.

AmH¥$Vr 9.4 nhm

Oa AmnU  AOB = COD  KoVbm Va

	 ∆ AOB ≅ ∆ COD (H$m ?)

Voìhm AmnUm§g AB = CD AmT>iVo H$m ?
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ñdmÜ¶m¶ 9.1
	 1.	g‘mZ {ÌÁ¶ooMr XmoZ dVw©io EH$ê$n AgVmV ho ñ‘aU H$am.XmoZ EH$ê$n dVw©imÀ¶m g‘mZ 

Ordm dVw©i‘Ü¶m§er g‘mZ H$moZ Am§V[aV H$aVmV ho {gÜX H$am.
	 2.	Oa EH$ê$n dVw©imÀ¶m Ordm dVw©i‘Ü¶m§er g‘mZ H$moZ Am§V[aV H$aVmV.Voìhm dVw©imVrb 

Ë¶m Ordm g‘mZ AmVmV.

9.2 dVw©i‘Ü¶mVyZ Ordoda H$mT>bobm b§~

H¥$Vr:  Q>o´gtJ H$mJXmda EH$ dVw©i H$mT>m. "O' hm dVw©i‘Ü¶ Amho. 
AB hr Ordm H$mT>m. "O' ‘YyZ H$mJXmbm Aer KS>r Kmbm H$s OrdoMm 
EH$ ^mJ Xþgè¶m ^mJmda nS>ob. AB `m OrdoMr M q~Xÿer KS>r hmoB©b 
Voìhm, OMA = OMB = °90  qH$dm OM hr AB bm b§~ hmoB©b. B 
q~Xþ A q~Xÿer OwiVmo

 MA = MB.

¶mMr {gÜXVm OA d OB OmoSy>Z Am{U H$mQ>H$moZ {ÌH$moU ∆ OMA 

Am{U ∆ OMB ho EH$ê$n {gÜX H$ê$Z XmI{dVm ¶oVo. ho CXmhaU  
Imbrb ’$brVmMr EH$ R>am{dH$ JmoîQ> ~ZVo. AmH¥$Vr 9.6

à‘o¶ 9.3 : dVw©i‘Ü¶mVyZ Ordoda H$mT>bobm b§~ Ordog Xþ^mJVmo.
hm à_o`mMm ì¶Ë¶mg Amho H$m? àW‘ à‘o¶ 9.3 ‘Ü¶o H$m¶ J¥{hV Amho d H$m¶ {gÜX H$mad¶mMo 
Amho? dVw©i‘Ü¶mnmgyZ Ordoda b§~ Q>mH$bobm Amho Am{U Vmo Ordog Xþ^mJVmo. åhUyZ ì¶Ë¶mgm ‘Ü¶o 
H$m¶ VËd Amho? Oa dVw©i‘Ü¶mVyZ H$mT>bobr aofm Ordog Xþ^mJVo åhUyZ aofm hr Ordog b§~ Amho. 

à‘o¶ 9.4 :  dVw©i ‘Ü¶mVyZ H$mT>bobr aofm Ordog Xþ^mJV Agob Va Vr Ordog b§~ê$n 
AgVo 

ho gË¶ Amho H$m¶ ? H$mhr CXm KoD$Z à¶ËZ H$am d nhm Vwåhmbm Vo gË¶ Agë¶mMo {XgyZ ¶oB©b. 

gd© gmYmaU nUo Imbrb Aä¶mgmdê$Z Amåhr Q>ßno {bhÿZ Ë¶mMr H$maUo XoD$.

AB hr O ‘Ü¶ Agboë¶m dVw©imMr Ordm AgyZ O hm AB À`m M ¶m ‘Ü¶q~Xÿer OmoS>bobm 
Amho. OM ⊥ AB. OA Am{U OB OmoS>m (AmH¥$Vr 9.7 nmhm).

		       ∆ OAM d ∆ OBM ‘Ü¶o

                        OA = OB		  (H$m ?)

                       AM = BM		  (H$m ?)

                       OM = OM		  (g‘mB©H$)

	    ∆ OAM ≅ ∆ OBM		  (H$go ?)

		    OMA = OMB = 90° 	 (H$m ?) AmH¥$Vr 9.7
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9.3 dVw©imÀ¶m g‘mZ Ordm Am{U Ë¶m§Mo dVw©i‘Ü¶mnmgyZ A§Va.

AB hr  gaiaofm AgyZ P hm EH$ q~Xÿ Amho aofoda Ag§»¶ Oa 
Amåhr ho q~Xÿ P er OmoS>ë`mg$ AmnUm§g Ag§»¶ aofm {‘iVrb 
PL1, PL2, PM, PL3, PL4.......BË¶mXr ¶mn¡H$s H$moUVo  P nmgyZ  
AB Mo A§Va Amho? ¶m gd© aofmI§S>mn¡H$s AmH¥$Vr 9.8 ‘Ü¶o 
XmI{dë¶m à‘mUo P nmgyZMo AB darb b§~ PM ho H$‘rV H$‘r 
A§Va Agob, J{UVm‘Ü¶o ¶m H$‘rV H$‘r A§Vamg PM bm  P 

nmgyZMo AB Mo A§Va åhUy eH$Vmo.
AmH¥$Vr 9.8

	 EImÚm q~XÿnmgyZ aofo n¶ªVMo A§Va Ë¶mÀ¶m b§~mÀ¶m bm§~r EdT>o AgVo. Oa q~Xÿ hm Ë¶m 
aofoda Agob Va Ë¶mMo Ë¶m aofonmgyZMo A§Va eyÝ` AgVo.

	 dVw©imbm Ag§»` Ordm AgVmV. dVw©im‘Ü¶o Ordm H$mTy>Z nmhrë¶mg dVw©imMr gdm©V 
‘moR>r Ordm bhmZ Ordonojm dVw©i‘Ü¶mÀ¶m Odi AgVo. dVw©im‘Ü¶o doJdoJù¶m bm§~rer A§Va 
‘moOyZ nm{hë¶mg AmnUm§g Vgo AmT>iyZ ¶oVo. ì¶mgmMo dVw©i ‘Ü¶mnmgyZ A§Va H$m¶ AgVo, Or 
dVw©imMr gdm©V ‘moR>r Ordm Amho. dVw©i‘Ü¶ ì¶mgmdaM Agë¶mZo Ë¶m‘Yrb A§Va ho ewÝ¶ AgVo. 
OrdoMr bm§~r d dVw©i ‘Ü¶mnmgyZMo {VMo A§Va ¶m§À¶m‘Yrb g§~§Ym{df¶r {dMma H$ê$¶m.

AmH¥$Vr 9.9

H¥$Vr : Q´>oqgJ H$mJXmda H$moUË¶mhr {ÌOoMo dVw©i H$mT>m. d XmoZ g‘mZ Ordm H$mT>m AB d CD d 
Ë¶mda dVw©i ‘Ü¶mVyZ OM d ON Ago b§~ Q>mH$m. AmVm AmH¥$Vr Aer Xþ‘S>m H$s D q~Xÿ B da  d 
C q~Xÿ A À`m KS>rda AgyZ  N q~Xÿ M da Agob åhUyZ  OM=ON  hmoB©b. ¶m à‘mUo XmoZ EH$ê$n 

dVw©im§Mo O d O1 dVw©im‘Ü¶ AgyZ   AB d CD ¶m g‘mZ Ordm AmhoV. OM ⊥ AB d  O1N ⊥ CD 

H$mT>m. (AmH¥$Vr 12.22 (ii) à‘o¶). EH$m dVw©imMr MH$Vr H$mT>m d d Vr Xþgè¶m dVw©imda Aer 
AgobH$s AB Á¶m CD Á¶mda V§VmoV§V Owiob. V|ìhm Vwåhbm {XgyZ ¶oB©b H$s, O q~Xÿ O1 da M q~Xÿ  
N da ¶oVrb ¶mdê$Z Imbrb {ZîH$f© {‘iob. 

A
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à‘o¶ 9.5 : dVw©imÀ¶m g‘mZ Ordm dVw©i ‘Ü¶mnmgyZ g‘mZ A§Vamda AgVmV.

¶m à‘o¶mMm ì¶Ë¶mg gË¶ H$s AgË¶ Amho. ¶mgmR>r, O ‘Ü¶ Agbobo EH$ dVw©i H$mT>m O 
nmgyZ   OL d OM (AmH¥$Vr 9.10 (ii)) Ago dVw©imV AgUmao g‘mZ aofmI§S> H$mT>m Ë¶mZm b§~ê$n 
hmoVrb Aem PQ  d  RS Ordm H$mT>m. (AmH¥$Vr 9.10 (ii) nhm). PQ d RS ‘moOm Ë¶m‘Ü¶o H$m¶ 
’$aH$ Amho? Zmhr. XmoÝhr Ordm g‘mZ AmhoV. darb H¥$Vr doJdoJio aofmI§S> KoD$Z Ë¶mZm b§~ê$n 
hmoVrb Aem Ordm H$mT>m.

AmH¥$Vr 9.10

à‘o¶ 9.6 dVw©imV dVw©i‘Ü¶nmgyZ g‘mZ A§Vamda AgUmè¶m Ordm g‘mZb§~rÀ¶m AgVmV.

CXmhaU 1 :  Oa EH$‘oH$m§g N>oXUmè¶m XmoZ Ordm Ë¶m§À¶m N>oXZ 
q~XÿVyZ OmUmè¶m ì¶mgmer N>oXZ q~XÿOdi g‘mZ H$moZ H$aV 
AgVrb Va Ë¶m Ordm g‘mZ AgVmV ho {gÜX H$am.

CH$b :  AB  Am{U  CD ¶m dVw©imÀ¶m XmoZ Ordm AgyZ  O 

hm dVw©i‘Ü¶o Amho, Ë¶m Ordm EH$‘oH$m§g E  q~XÿVmV N>oXVmV. 
E ‘YyZ OmUmam  PQ hm ì¶mg Amho. Agm H$s AEQ = DEQ  

(AmH¥$Vr 9.11 nmhm) 
AmH¥$Vr 9.11

Vwåhmbm {gÜX H$amd¶mMo Amho AB = CD OL ⊥ AB d OM ⊥ CD H$mT>m. 

AmVm LOE LEO LEO= ° − ° − = ° −180 90 90  

		  (H$moZm§À`m ~oaOoMm JwUY‘©)

	 = 90 90° − = ° −AEQ DEQ

	 = 90° − =MEO MOE

∆ OLE Am{U ∆ OME ‘Ü¶o
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LEO = MEO  		  (H$m?)
LOE = MOE  		  ({gÜX)

EO = EO 		  (g‘mB©H$)
 ∆OLE  ≅  ∆OME		  (H$m ?)

¶mdê$Z OL = OM 		  (H$mo.H$mo.~m.)
 AB = CD 		  (H$m?)

ñdmÜ¶m¶ 9.2

	 1.	5cm d 3cm {ÌOoMr dVw©io EH$‘oH$mg XmoZ q~XÿV N>oXVmV Am{U Ë¶m§À¶m dVw©i‘Ü¶m‘Yrb 
A§Va  4cm Amho. Va g‘mB©H$ OrdoMr bm§~r H$mT>m.

	 2.	Oa dVw©imÀ¶m XmoZ Ordm dVw©imÀ¶m AmV EH$‘oH$m§g N>oXV AgVrb Va EH$m OrdoMm aofmI§S> 
hm Xþgè¶m OrdoÀ¶m aofmI§S>mBVH$m Amho. ho {gÜX H$am.

	 3	Oa XmoZ g‘mZ Ordm EH$‘oH$m§g dVw©imV N>oXV AgVrb Va N>oXZ q~Xÿ d dVw©i‘Ü¶ gm§YUmar 
aofm Ë¶m Ordm§er g‘mZ H$moZ H$aVmV ho {gÜX H$am.

	 4	O ‘Ü¶ AgUmè¶m XmoZ g‘H|$Ðr dVw©imZm Oa EH$ gaiaofm A,B,C d  D q~XÿV N>oXV Agob 
Va  AB = CD ho (AmH¥$Vr 9.12 nhm).

	 5	EH$m ~mJoV 5 ‘r. {ÌOoÀ¶m dVw©imda C^o amhÿZ aoí‘m, gb‘m 
Am{U ‘Z{Xn EH$ Ioi IoiV AmhoV aoí‘m gb‘mH$S>o M|Sy> 
’o$H$Vo, gb‘m ‘Z{XnH$S>o, ‘Z{Xn aoí‘mH$S>o, Oa aoí‘m Am{U 
gb‘m Am{U gb‘m d ‘Z{Xn ¶m§À¶m‘Yrb A§Va àË`oH$s  
6 ‘rQ>a  Agob Va aoí_m Am{U ‘Z{Xn‘Yrb A§Va {H$Vr? 

AmH¥$Vr 9.12

	 6	EH$m H$m°bZr ‘Ü¶o 20m {ÌOoMr dVw©imH$ma ~mJ Amho. Ë¶mÀ¶m hÔrda g‘mZ A§Vamda A§Hy$a, 
gæ¶X d S>oìhrS> ho IoiÊ¶mVbo Q>o{b’$moZ hmVmV KoD$Z EH$‘oH$m§er ~mobV AmhoV. Va àË¶oH$ 
Q>obr’$moZÀ¶m Xmoè¶mMr (YmJm) bm§~r H$mT>m.

9.4 dVw©imÀ¶m H§$gmZr Am§V[aV Ho$bobo H$moZ :

Vwåhmbm {XgyZ Ambo AmhoM H$s ì¶mgm ì¶m{V[a³V OrdoÀ¶m A§Ë¶q~Xÿ ‘wio dVw©imMo XmoZ H§$gmV ̂ mJ 
hmoVmV. EH$ {dembH§$g d Xþgam bKwH§$g Oa Vwåhr g‘mZ Ordm KoVë¶m Va {‘iUmè¶m H§$gmMm 
AmH$ma H$m¶ Agob�? EH$m OrdoZo {‘imbobm H§$g hm Xþgè¶m OrdoZo {‘imboë`m H§$ger g‘mZ Amho?
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hmo¶. Vo bm§~rZo gwÜXm g‘mZ AgVmV. Vo EH$ê$n H§$g hr hmoVmV Oa 

Vo EH$‘oH$mda R>odbo Va Z dmH${dVm qH$dm Z {’$a{dVm Vo EH$‘oH$m§§er 

V§Vm§V§V OwiVmV. CD OrdoZo Oa H§$g H$mnyZ Vmo AB OrdoZo ~Zboë¶m 

H§$gmda R>odbm Va Vwåhmbm CD d AB d V§VmoV§V OwiVo ho {XgyZ 

¶oB©b (AmH¥$Vr 9.13 nhm) ¶mdê$Z g‘mZ Ordm H§$g Am§V[aV H$aVmV 

ì¶Ë`mgmZo EH$ê$n H§$g dVw©imÀ¶m g‘mZ Ordm ~ZVmV. AmH¥$Vr 9.13

Oa EH$m dVw©imÀ¶m XmoZ Ordm g‘mZ AmhoV, Va Ë¶mZr ~Z{dbobo H§$g EH$ê$n AmhoV. 

ì¶Ë¶mgmZo Oa XmoZ H§$g EH$ê$n AgVrb Va Ë¶m§À¶m nmgyZ ~Zboë¶m Ordm g‘mZ AgVmV.

H§$gmZo H|$Ðmer (dVw©i‘Ü¶mer) Am§V[aV Ho$boë`m H$moZmMr 

ì¶m»¶m gb½Z OrdoZo H|$Ðmer Am§V[aV Ho$bobm H$moZ AgVo bKwH§$gmZo 

bKwH$moZ Am§V[aV Ho$bm OmVmo Va {dembH§$gmZo à{demb H$moZ 

Am§V[aV Ho$bm OmVmo. åhUyZ AmH¥$Vr 9.14 ‘Ü¶o  PQ ¶m bKwH§$gmZo 

Am§V[aV Ho$bobm dVw©i‘Ü¶mer H$moZ POQ  Am{U {demb H§$gmZo O 

¶oWo Am§V[aV Hoo$bobm H$moZ à{demb H$moZ  POQ  Amho.

darb JwUY‘© d à‘o¶ 12.1 dê$Z Imbrb {ZîH$f© Iam Amho. AmH¥$Vr 9.14

dVw©imMo EH$ê$n H§$g dVw©i‘Ü¶m§er g‘mZ H$moZ Am§V[aV H$aVmV åhUyZ dVw©imÀ¶m OrdoZo 

dVw©i‘Ü¶mer Am§V[aV Ho$bobm  H$moZ hm g§b½Z bKw H§$gmZo dVw©i‘Ü¶mer Ho$boë¶m H$moZmBVH$m  

AgVmo. Imbrb à‘o¶ H§$gmZo Am§V[aV Ho$bobm dVw©i‘Ü¶mer H$moZ d n[aKmer H$moZ ¶mVrb g§~§Y 

gm§JVmo.

à‘o¶ 9.7 : H$moUmË¶mhr dVw©imV EH$m H§$gmZo dVw©i‘Ü¶mer Am§VarV Ho$bobm H$moZ Ë¶mM 

H§$gmZo dVw©imda A§VarV Ho$boë¶m H$moZmÀ¶m XþßnQ> AgVmo.

{gÜXVm : dVy©imV PQ H§$gmZo dVw©i‘Ü¶ O ¶oWo  POQ  Am§VarV Ho$bobm AgyZ PAQ   hm n[aKmda 

A q~XÿV A§VarV Ho$bm Amho. Amåhmbm {gÜX H$amd¶mMo Amho POQ = 2 PAQ .
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AmH¥$Vr 9.15

AmH¥$VrV  XmI{dë¶m à‘mUo 9.15   (i)  PQ b§KwH§$g       (ii) PQ  AY©dVw©i Am{U 

iii.	PQ ‘mo§R>m({demb) H§$g Amho.  AO OmoSy>Z  B n¶ªV dmT>{dbm BOQ = OAQ + AQO

H$maU ∆ Mm ~mô¶H$moZ Ë¶m§À¶m Am§Va{dê$ÜX XmoZ H$moZm§À¶m ~oaOoBVH$m AgVmo.

VgoM ∆OAQ ‘Ü¶o

	 OA = OQ    ................		  (dVw©imÀ¶m {ÌÁ¶m)

	 OAQ = OQA ................		 (à‘o¶ 7.5)

	 BOQ = 2 OAQ 		  ...(1) 
Ë¶mMà‘mUo	 BOP 2 OAP= 		  ...(2)
1 d 2 dê$Z BOP + BOQ = 2 OAP + OAQ( )

 POQ = 2 PAQ  		  ...(3)
AmH¥$Vr 9.16  (iii)  ‘Ü¶o PQ hm {dembH§$g Amho (3) ‘Ü¶o ~Xb H$ê$Z, à{demb H$moZ.   

POQ = 2 PAQ

g‘Om AmnU P d Q q~Xÿ gm§YyZ   PQ Ordm V¶ma Ho$br Va   
PAQ  bm aofmI§S>bo PAQP  H$§gmZo ~Zbobm H$moZ åhUVmV.

à‘o¶ 9.7 : ‘Ü¶o A hm dVw©idarb EH$ q~Xÿ Amho. Oa AmnU Xþgam 
EImXm q~Xÿ  C KoVë¶mg (Am. 9.16 nhm) 

POQ = 2 PCQ = 2 PAQ

     PCQ = PAQ

AmH¥$Vr 9.16
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à‘o¶ 9.8 : dVw©imÀ¶m EH$mM dVw©iI§S>mVrb H$moZ g‘mZ AgVmV.

            à‘o¶ 9.8 ‘Yrb AmH¥$Vr (ii) Mr MMm© Ho$ë`mg.

 	 ∠PAQ  hm AY© dVw©imVrb H$moZ Amho.

 PAQ = 1
2

POQ = × ° = °
1
2

180 90  

	 Oa AmnU Xþgam q~Xÿ  C dVw©imda KoVë¶mg PCQ = 90°   {‘iob ¶mdê$Z Xþgam EH$ 
JwUY‘© gmnS>Vmo Agm H$s, AY©dVw©imVrb H$moZ H$mQ>H$moZ AgVmo. 

à‘o¶ 9.8  Mm ì¶Ë¶mg gwÜXm gË¶ Amho Vmo Imbrb à‘mUo Amho.

à‘o¶ 9.9:  Oa XmoZ q~Xÿ gm§YUmè¶m aofmI§S>mZo Xþgè¶m XmoZ q~Xÿer (Oo Ë¶m aofmI§S>mÀ¶m 
~mOybm AmhoVo) g‘mZ H$moZ Am§VarV H$aVmV. Va Vo Mmahr q~Xÿ dVw©imda AgVmV.

¶m {ZîH$fm©Mr gË¶Vm Imbrb à_mUo nhmVm ¶oVo AmH¥$Vr 9.17 

‘Ü¶o AB aofm§I§S>mZo C d D  ¶m XmoZ q~Xÿer g‘mZ H$moZ Am§V[aV 
Ho$bobo  AmhoV. ACB = ADB  ¶oWo A, B, C d D ho dVw©imda 
AmhoV Ago XmIdm¶Mo Amho A, B d C  ‘YyZ OmUmao dVw©i H$mT>m. 
g‘Om ho dVw©i D ‘YyZ OmV Zmhr Va Vo AD bm E   ‘Ü¶o N>oXVo, 
qH$dm E _Ü`o N>oXVo.

Oa  A, C, E d B ho q~Xÿ dVw©imda AgVrb. 

ACB = AEB 	            (H$m ?)

 na§Vw ACB = ADB 	 (J¥{hV)

AmH¥$Vr 9.17

 AEB = ADB

ho e³¶ Zmhr O|ìhm E hm D er {ZJS>rV Amho. 

Ë¶mM à‘mUo  E1 gwÜXm D er {ZJS>rV Amho.

9.5 M{H«$` Mm¡H$moZ (Cyclic Quadrilateral) 	

Mm¡H$moZ ABCD bm MH«$s¶ Mm¡H$moZ åhUVmV O|ìhm A, B, C d D 

ho gd© {eamoq~Xÿ dVy©imda AmhoV.  (AmH¥$Vr 9.18 nhm) Aem 
Mm¡H$moZmMm {dfoe JwUY‘© nhm¶bm {‘iVmo. H$m§hr MH«$s¶ Mm¡H$moZ 
aMm doJdoJù`m ~mOy Agbobo MH«$s¶ H$mTy>Z Ë¶m§Mo gd© H$moZ 
‘moOm Ë¶mVrb {dê$ÜX H$moZmMr ~oarO H$am d Imbrb V³¶mV ^am

AmH¥$Vr 9.18
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      AZwH«$‘ A B C D A + C B + D

1

2

3

4

5

6

darb V³Ë¶mdê$Z AmnU H$m¶ {ZîH$f© H$mT>mb?

 A C+ = 180  Am{U  B + D = 180°   Ago AmT>iVmV ¶mdê$Z 

à‘o¶ 9.10 :  MH«$s¶ Mm¡H$moZmÀ¶m g‘wI H$moZmoÀ¶m XmoÝhr OmoS>çmnañnam§Zm nyaH$ 
AgVmV qH$dm MH«$s¶ Mm¡H$moZmV {dê$ÜX H$moZm§À¶m OmoS>r§Mr ~oarO  1800 AgVo.

¶m à‘o¶mMm ì¶Ë¶mg à‘o¶ Imbr {Xboë`mà_mUo.

à‘o¶ 9.11 : Oa EImÚm Mm¡H$moZmÀ¶m {dê$ÜX (g‘w§I) H$moZm§À¶m OmoS>rMr ~oarO 1800 Agob 
Va Vmo M{H«$` Mm¡H$moZ Amho.

CXmhaU  2 : AmH¥$Vr  9.19 ‘Ü¶o AB hr dVw©imMm ì¶mg Amho. CD hr dVw©imÀ¶m {ÌOoEdT>rM 
Ordm Amho.AC d BD O|ìhm dmT>{dë¶m OmVmV V|ìhm E  ‘Ü¶o N>oXVmV.

{gÜX  H$am AEB = 60°  

CH$b : OC, OD Am{U   BC OmoS>m 

       	 ∆ODC hm g‘^wO ∆ Amho	
	  COD = 60°

AmVm    CBD COD=
1
2

 	 (à‘o¶ 9.7 dê$Z)

  CBD = 30°

naV    ACB = 90° 	 (H$m ?) AmH¥$Vr 9.19

  BCE ACB= ° − = °180 90

  CEB = ° − ° = °90 30 60   ie AEB = °60
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CXmhaU 3: AmH¥$Vr 9.20 ‘Ü¶o ABCD hm MH«$s¶ Mm¡H$moZ Amho.
AC d BD H$U© AmhoV Oa  DBC = 55°  Am{U BAC = 45° Va 
BCD  Mr qH$‘V H$mT>m.

CH$b : CAD = DBC = 55° ( EH$mM dVw©iI§S>mVrb H$moZ)

 DAB = CAD + BAC  = 55° + 45° = 100°

DAB + BCD  = 180° (MH«$s¶ Mm¡.Mo g‘w§I H$moZ )

 BCD = ° − = °180 100 80
AmH¥$Vr 9.20

CXmhaU 4 : XmoZ dVw©io EH$‘oH$m§g  A d B ‘Ü¶o N>oXVmV  AD  d AC ¶m XmoZ dVw©im§Mo ì¶mg 
AmhoV   (AmH¥$Vr 9.21 nmhm ). Va Ago {gÜX H$am H$s B hm DC aofmI§S>mdarb q~Xÿ Amho.

CH$b : AB OmoS>m

ABD = 90°
ABC = 90°




   (AY©dVw©iI§S>mVrb H$moZ)

	  ABD + ABC = ° + ° = °90 90 180

åhUyZ DBC hr gaiaofm Amho.
 ie  B hm q~Xÿ aofmI§S> DC da Amho.

AmH¥$Vr 9.21

CXmhaU 5 : Mm¡H$moZmÀ`m Am§VaH$moZm§À¶m Xþ^mOH$mZr ~Zbobm Mm¡H$moZ MH«$s¶ Mm¡H$moZ Amho ho {gÜX 
H$am. 

CH$b :   ABCD  ¶m Mm¡H$moZmMo H$moZ Xþ^mOH$ AZwH«$_o AH, BF, 

CF Am{U DH ho AmhoV A, B, C, D  Mo AmhoV ¶mZr Mm¡H$moZ 
EFGH V¶ma hmoVmo.

AmVm FEH = AEB = 180 EAB EBA− ( )−  (H$m?)

		  = ° − ( )180 1
2

A + B

Am{U FGH = CGD = 180° GCD GDC− − 	(H$m?)
AmH¥$Vr 9.22

		  = ° − ( )180 1
2

C + D

FEH + FGH = 180° A + B + 180° C + D− −1
2

1
2

( ) ( )

	 = ° − ( )360 1
2

A + B + C + D

	 = ° − × °360 1
2

360  = 3600  – 1800   = 1800

åhUyZ à‘o¶ 9.11 dê$Z EFGH hm MH«$s¶ Mm¡H$moZ Amho. 
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ñdÜ¶m¶ 9.3

	 1.	AmH¥$Vr  9.23 ‘Ü¶o O ‘Ü¶ Agboë¶m dVw©imda 

	   	A,B,C ho VrZ q~Xÿ AmhoV Ago H$s,

		  BOC = 30° AOB = 60°ªÀÄvÀÄÛ Am{U BOC = 30° AOB = 60°ªÀÄvÀÄÛ , Oa D hm H§$g 
ABC {edm¶ dVw©imdarb q~Xÿ Agob Va ADC  emoYm.

AmH¥$Vr 9.23

	 2.	dVw©imMr Ordm d {ÌÁ¶m g‘mZ AmhoV Va OrdoZo bKwH§$gmer Am§VarV Ho$bobm d {demb 
H§$gmer Am§VarV Ho$bobm H$moZ H$mT>m.

	 3.	AmH¥$Vr 9.24 ‘Ü¶o PQR = 100°  P,Q, Am{U R ho O 

‘Ü¶ Agboë`m dVw©imdarb q~Xÿ AmhoV Va OPR  

emoYm.

AmH¥$Vr 9.24

	 4.	AmH¥$Vr 9.25 ‘Ü¶o ABC = 69°, ACB = 31° . Va  
BDC  emoYm.

AmH¥$Vr 9.25
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	 5.	AmH¥$Vr 9.26 ‘Ü¶o A,B,C Am{U D ho Mma q~Xÿ 
dVw©imdarb AmhoV AC d BD aofmI§S> E ‘Ü¶o N>oXVmV> 

BEC = 130° ECD = 20°ªÀÄvÀÄÛAm{U   BEC = 130° ECD = 20°ªÀÄvÀÄÛ  Va > BAC  emoYm>.

AmH¥$Vr 9.26

	 6.	ABCD MH«$s¶ Mm¡H$moZmMo H$U©> E q~XÿV N>oXVmV. Oa DBC = 70°, BAC = 30° Va> BCD  

emoYm Am{U Oa AB = BC Agob Va ECD  emoYm.

	 7.	Oa MH«$s¶ Mm¡H$moZmMo H$U© ho dVw©imMo ì¶mg AmhoV. Va Am¶V Amho ho {gÜX H$am.

	 8.	Oa g‘b§~ Mm¡H$moZmÀ¶m Ag‘m§Va ~mOy g‘mZ AmhoV Va {gÜX H$am Vmo MH«$s¶ Mm¡H$moZ Amho.

	 9.	Oa XmoZ dVw©io B d C q~XÿVm N>oXV AmhoV. Va B 

q~XÿVyZ XmoZ aofmI§S> ABD d  PBQ Ago H$mT>bo 
H$s,Vo  dVw©img A,D,Vo P ,Q q~XÿV N>oXVmV Voìhm
ACP = QCD  Ago {gÜX H$am.

AmH¥$Vr 9.27

	 10.	∆ À¶m XmoZ ~mOy ì¶mg KoD$Z dVw©io H$mT>br Va Ë¶m§À¶m N>oXZq~Xÿ ∆ À¶m {Vgè`m ~mOwda 
AgVmo ho {gÜX H$am.

	 11.	∆ ABC d  ∆ADC ho XmoZ H$mQ>>H$moZ {ÌH$moU AgyZ Ë¶m§Mm g‘mB©H$ H$U© AC Amho. Va {gÜX 
H$am CAD = CBD .

	   12. MH«$s¶ g‘m§Va^yO Mm¡H$moZ Am¶V AgVmo ho {gÜX H$am.

9.6 gmam§e 

¶m àH$aUmV Vwåhr Imbrb ‘wÔo {eH$bm AmhmV.

	 1.	EH$m pñWa q~XÿnmgyZ g‘mZ A§Vamda AgUmè¶m EH$mM nmVirVrb q~XÿÀ¶m _mJm©g dVw©i 

åhUVmV.
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	 2.	dVw©imÀ¶m g‘mZ Ordm dVw©im‘Ü¶m§er g‘mZ H$moZ Am§VarV H$aVmV .

	 3.	Oa dVw©imÀ¶m XmoZ OrdmZr dVw©i‘Ü¶mer g‘mZ H$moZ Am§VarV Ho$bo AgVrb Va Ë¶m Ordm 

g‘mZ AgVmV.

	 4.	dVw©imÀ¶m H|$ÐmVyZ Ordoda Q>mH$bobm  b§~ Ordog Xþ^mJVmo.

	 5.	dVw©imÀ¶m dVw©i‘Ü¶mVyZ Ordobm Xþ^mJUmar aofm H$mT>br AgVm Vr Ordog b§~ê$n AgVo.

	 6.	dVw©imÀ¶m g‘mZ Ordm dVw©i‘Ü¶mnmgyZ g‘mZ A§Vamda AgVmV 

	 7.	dVw©i‘Ü¶mnmgyZg‘mZ A§Vamda AgUmè`m Ordm g‘mZ AgVmV.

	 8.	Oa dVw©imMo XmoZ H§$g g‘mZ AgVrb Va Ë¶m§À`m gb½Z Ordm g‘mZ AgVmV ì¶Ë¶mgmZo 

Oa dVw©imÀ¶m Ordm g‘mZ AgVrb Va Ë¶mZr ~Zbobo H§$g g‘mZ AgVmV.

	 9.	dVw©imMo EH$ê$n H§$g dVw©i‘Ü¶mer g‘mZ H$mo Am§VarV H$aVmV.

	 10.	EImÚm H§$gmZo dVw©i‘Ü¶m§er Am§VarV Ho$bobm H$moZ hm Ë¶m H§$gmZo dVw©imdarb H$moUË¶mhr 

q~Xÿer Am§VarV Ho$boë¶m H$moZmÀ¶m XÿßnQ> AgVmo.

	 11.	dVw©imÀ¶m EH$mM dVw©iI§S>mVrb H$moZ g‘mZ AgVmV.

	 12.	AY©dVw©imVrb H$moZ H$mQ>H$moZ AgVmo..

	 13.	Oa XmoZ q~Xÿ gm§YmUmam aofmI§S> Ë¶mM A§Jmg AgUmè¶m BVa XmoZ q~Xÿer g‘mZ H$moZ 

Am§VarV H$arV AgVrb Va Vo Mmahr q~Xy dVw©imda AgVmV.

	 14.	MH«$s¶ Mm¡H$moZmÀ¶m g‘w§I H$moZmMr ~oarO 180° AgVo.

	 15.	Oa Mm¡H$moZmÀ¶m g‘w§I H$moZm§Mr ~oarO 180°  Agob Va Vmo Mm¡H$moZ MH«$s¶ Mm¡H$moZ AgVmo.


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àH$aU- 10

{ham°ZMo gyÌ (Heron's Formula)

Amåhmbm _m{hV Amho H$s, EImÚm {ÌH$moUmMr C>§Mr {Xbr AgVm, {ÌH$moUmMo joÌ\$i 1
2 nm`m × 

C§Mr. EImÚm {df_^yO D Mr ~mOy _m{hV AgyZ C§Mr _m{hV Zgob Va Ë`mMo joÌni H$go H$mT>mb?

AmVm g_Om H$s EH$m {df_^wO {ÌH$moUmÀ`m VrZhr ~mOy§Mr bm§~r Amnë`mbm _mhrV Amho 
na§Vw C§Mr _mhrV Zmhr. Varhr Vwåhr Ë`mMo joÌ\$i H$mTy> eH$mb H$m? CXmhaUmW©, EH$m {ÌH$moUmH¥$Vr 
~mJoÀ`m ~mOy§Mr bm§~r AZwH«$_o 40 m, 32 m Am{U 24 m Amho. Vwåhr Ë`mMo joÌ\$i H$go 
H$mT>mb? Vwåhmbm gyÌ dmnamd`mMo Pmë`mg ZŠH$sM C§Mr H$mT>mdr bmJob. na§Vy C§Mr H$mT>Ê`mgmR>r 
Am_À`mnmgr H$moUVmM CëboI Zmhr. à`ËZ H$am Oa AmnUmbm eŠ` Zmhr Va nwT>rb ^mJmV nhm. 

10.1 {ÌH$moUmMo  joÌ\$i - {ham°ZÀ`m gwÌmZwgma 

{ham°ZMm OÝ_ B. gZ 10 À`m gw_mamg B{OßV _Yrb  
AboŠPm§S´>r`m `oWo Pmbm Agmdm. Ë`mZo Cn`moOrV J{UVmgmR>r 
H$m`© Ho$bo. J{UV Am{U ^m¡{VH$ {df`mgmR>r Ë`m§Zr Ho$bobo H$m`© 
d boIZ ho ì`mnH$ Am{U d¡{dÜ`nyU© JUbo OmVo. ^y{_Vr_Yrb 
joÌ_mnZ `m {df`mer g§~§YrV g_ñ`§Vda VrZ nwñVHo$ {b{hbr. 
n{hë`m nwñVH$mV Ë`mZo Mm¡ag Am`V, {ÌH$moU Ag_m§Va Mm¡H$moZ 
{ddrY AmH$mam_Ü`o Mm¡H$moZ, {Z`{_V AmH$mamÀ`m ~hþ^wOmH¥$Vr 
dVy©i, X§S>Jmobm§Mo n¥îR>^mJ, e§Hy$, Jmob `m§À`m n¥îR>\$im~m~V 
{b{hbo Amho. `m nwñVH$m_Ü`o {ham°ZZo VrZ ~mOydê$Z {ÌH$moUmMo 
joÌ\$i H$go H$mT>mdo `mMo gyÌ emoYyZ H$mT>bo Amho.

{hamZ 

(B. gZ 10 Vo B. gZ 75)

AmH¥$Vr 10.1

{ham°ZZo {Xboë`m {ÌH$moUmÀ`m joÌ\$imÀ`m gwÌmbm {ham°ZMo gyÌ åhUyZ Xo{Ib AmoiIbo OmVo. 
Vo Imbrb à_mUo Amho. 

 {ÌH$moUmMo joÌ\$i  = s(s - a) (s - b) (s - c) 	 ........	 (I)
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`m_Ü`o  a, b Am{U c `m {ÌH$moUmÀ`m ~mOy Am{U s = AY© n[a{_Vr åhUOoM {ÌH$moUmÀ`m 
n[a{_Vr Mo AY} = a + b + c

2
 .

ho gyÌ, Á`m {ÌH$moUmMr C§Mr H$mT>Uo eŠ` ZgVo Voìhm `mMm dmna H$aVm `oVmo. {ÌH$moUm-
H¥${V AmH$mamÀ`m ~mJoMo joÌ\$i H$mT>Ê`mgmR>r `m gwÌmMm dmna H$ê$ (AmH¥$Vr H«$. 10.2 nhm) 

`mV a = 40 m, b = 24 m, c = 32 m	

AmH¥$Vr 10.2

\    s =  40 + 24 + 32
2  m

	      = 48 m

(s - a) = (48 - 40) = 8 m,

(s - b) = (48 - 24) = 24 m,

(s - c) = (48 - 32) = 16 m

ABC `m ~mJoMo joÌ\$i

       = s(s - a) (s - b) (s - c) 

       = 48 × 8 × 24 × 16

       = 384 m2

{ZarjU  Ho$ë`mg AmnUmg {XgyZ `oB©b H$s,  322 + 242 = 1024 + 576 = 1600 = 402  `mdê$Z 
~mJoÀ`m ~mOy H$mQ>H$moZ {ÌH$moUmV AmhoV. `mVrb gdm©V _moR>r ~mOy Or  40 m  Amho Vr H$U© Am{U 
AB d AC _Yrb hmoUmam H$moZ 90°.

gyÌ H«$_m§H$ I Mm  dmna H$ê$Z AmnU ~mJoÀ`m joÌ\$imMm nS>Vmim nmhÿ eH$Vmo.

= 1
2 × 32 × 24 m2 = 384 m2

{ham°ZÀ`m gwÌmÀ`m ghmæ`mZo Amboë`m CÎmamer ho darb CÎma g_mZ Amho ho {XgyZ `oVo.

AmVm AmnU {ham°ZÀ`m gwÌmMm dmna H$ê$Z `m AmYr gmoS>{dboë`m joÌ\$im§À`m CXmhaUmdê$Z 
MMm© H$ê$.

	 (i)	 10 cm ~mOy Agbobm g_^wO {ÌH$moU.

	 (ii)	 XmoZ ~mOy§Mr bm§~r àË`oH$s  5 cm Am{U Ag_mZ ~mOy 8 cm Agbobm g_{Û^wO {ÌH$moU.

		  CXmhaU  (i)     S	 = 
10 + 10 + 10

2
 = 15 cm

		  {ÌH$moUmMo joÌ\$i 	 = 15(15 - 10) (15 - 10) (15 - 10) cm2

			   = 15 × 5 × 5 × 5  cm2
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                 	     = 25 3   cm2

		  CXmhaU  (ii)       S	= 
8 + 5 + 5

2  = 9 cm

		  {ÌH$moUmMo joÌ\$i	 = 9 (9 - 8) (9 - 5) (9 - 5)  cm2

			   = 9 × 1 × 4 × 4  cm2

			   = 12 cm2

AmVm AmnU AmUIrZ OmñV CXmhaUo gmoS>dy.

CXmhaU 1: {ÌH$moUmÀ`m XmoZ ~mOy AZwH«$_o 8 cm  Am{U 11 cm 

AmH¥$Vr 10.3

AgyZ Ë`m§Mr n[a{_Vr 32cm Amho Va Ë`m {ÌH$moUmMo joÌ\$i H$mT>m. 
(AmH¥$Vr H«$. 10.3)

CH$b : {ÌH$moUmMr n[a{_Vr = 32 cm, a = 8 cm  Am{U b = 11 cm

\ {Vgar ~mOy c = 32 cm - (8 + 11) cm = 13 cm

                              åhUyZ  2s = 32 cm s = 32
2  = 16 cm

(s - a) = (16 - 8) cm = 8 cm

(s - b) = (16 - 11) cm = 5 cm

(s - c) = (16 - 13) cm = 3 cm

{ÌH$moUmMo joÌ\$i	 = s(s - a) (s - b) (s - c) 

			   = 16 × 8 × 5 × 3  cm2

			   = 8 30   cm2

CXmhaU 2 : ~mOy§Mr bm§~r 120 m, 80 m, 50 m Agbobr ABC hr EH$ {ÌH$moUmH¥$Vr ~mJ Amho. 
(AmH¥$Vr H«$. 10.4 nhm). ~mJoMr _mirU Y{Z`m {hbm ~mJog^modVr Hw§$nU KmbyZ  AmVrb ~mOyg 
JdVmMr bmJdS> H$amd`mMr Amho. bmJdS>rgmR>r {H$Vr OmJm bmJob? `oÊ`mOmÊ`m H$arVm  3 m é§X-
rÀ`m àdoeÛmamgmR>r OmJm gmoSy>Z ~mJog^modVr VmaoMo Hw§$nU KmbÊ`mgmR>r ` 20 / _rQ>a à_mUo `oUmam 
IM© H$mT>m.

CH$i : ~mJoMo joÌ\$i H$mT>Ê`mgmR>r {Xboë`m _wÔmZwgma

2s = 50 m + 80 m + 120 m = 250 m 

s = 125 m
AmH¥$Vr 10.4
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(s - a) = (125 - 120) m = 5 m

(s - b) = (125 - 80) m = 45 m

(s - c) = (125 - 50) m = 75 m

åhUyZ, {ÌH$moUmMo joÌ\$i	 = s(s - a) (s - b) (s - c) 

			   = 125 × 5 × 45 × 75  m2

			   = 375 15   m2

Ë`mM à_mUo ~mJoMr n[a{_Vr= AB + BC + CA = 250 m 

åhUyZ Hw§$nUmgmR>r Amdí`H$ VmaoMr bm§~r = 250 m – 3 m (JoQ>Mr é§Xr gmoSy>Z) = 247 m

Hw§$nUmgmR>r `oUmam IM©	 = ` 20 × 247

	 = ` 4,940
CXmhaU 3: EH$m {ÌH$moUmH¥$Vr Iwë`m OmJoÀ`m ~mOy§À`m bm§~rMo à_mU 3 : 5 : 7 Amho. Ë`mMr n[a{_Vr 
300 m Amho Va Ë`m OmJoMo joÌ\$i H$mT>m.

CH$b : _rQ>a EH$H$mV OmJoÀ`m ~mOy§Mo à_mU  3x, 5x Am{U 7x Ago _mZy  (AmH¥$Vr H«$. 10.5 
nhm).

Amåhmbm _mhrV Amho H$s 3x + 5x + 7x = 300  ({ÌH$moUmMr n[a{_Vr) 

åhUyZ 	 15x = 300 	

AmH¥$Vr 10.5

Á`m_yio  	   x = 20

{ÌH$moUm§À`m ~mOy§Mr bm§~r 3 × 20 m, 5 × 20 m, 7 × 20 m

Vo åhUOo  60 m, 100 m Am{U 140 m.

AmVm joÌ\$i H$mTy> eH$mb ({ham°ZÀ`m gwÌmMm dmna H$ê$Z)

_m{hVrÀ`m AmYmao s = 
60 + 100 + 140

2 m = 150 m

joÌ\$i	 = ( )( )( )150 150 60 150 100 150 140− − − m2

	 = 150 × 90 × 50 × 10 m2

	 = 1500 3  m2
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ñdmÜ`m` 10.1
	 1.	 "nwT>o emim Amho' Aer gyMZm Agbobm dmhVyH$sMm gyMZm \$bH$ g_^wO {ÌH$moUmÀ`m 

AmH$mamMm AgyZ Ë`mÀ`m ~mOyMr bm§~r 'a' EH$H$ Amho. Va gyMZm \$bH$mMo joÌ\$i emoYm 
({ham°ZÀ`m gwÌmMm dmna H$ê$Z) Oa Ë`m \$bH$mMr n[a{_Vr 180 cm Agob Va Ë`m gyMZm 
\$bH$mMo joÌ\$i {H$Vr?

	 2.	 EH$ CÈ>mUnybmÀ`m Imbrb ~mOybm Agboë`m q^Vr {ÌH$moUmH¥$Vr AmhoV. Ë`m§Mm dmna 
Om{hamVrgmR>r Ho$bm OmVmo. q^VrÀ`m ~mOy àË`oH$s 122 m, 22 m Am{U 120 m AmhoV. 
(AmH¥$Vr H«$. 10.6 nhm).

		 Om{hamVrMm Xa ` 5000 àË`oH$ m2 àË`oH$ dfm©gmR>r Agm Amho. EH$m H§$nZrZo Ë`mn¡H$s EH$ 
q^V 3 _{hÝ`m§À`m ^mS>oVËdmda KoVbr Va Ë`m§Zm {H$Vr ^mS>o Úmdo bmJob?

AmH¥$Vr 10.6

	 3.	 EH$m ~mJoV EH$ KgaJw§S>r Amho. Ë`mÀ`m EH$m ~mOyÀ`m q^Vrda ""~mJ {hadrJma Am{U 
ñdÀN> R>odm' Agm g§Xoe a§J{dbm Amho. (AmH¥$Vr 10.7 nhm) Ë`m q^VrÀ`m ~mOy 15m, 
11m , 6m AmhoV Va a§J{dboë`m ^mJmMo joÌ\$i H$mT>m. 

 

AmH¥$Vr 10.7
	 4.	 EH$m {ÌH$moUmÀ`m XmoZ~mOy AZwH«$_o 18cm Am{U 10cm bm§~r À`m AgyZ Ë`mMr n[a{_Vr 

42cm Amho Va Ë`mMo joÌ\$i H$mT>m.
	 5.	 EH$m {ÌH$moUmÀ`m ~mOy 12 : 17 : 25 `m à_mUmV AgyZ Ë`mMr n[a{_Vr 540cm  Amho Va 

Ë`mMo joÌ\$i H$mT>m.
	 6.	 EH$m g_{Û^wO {ÌH$moUmMr n[a{_Vr 30cm AgyZ g_mZ Agboë`m àË`oH$ ~mOyMr bm§~r 

12cm  Amho. Ë`m {ÌH$moUmMo joÌ\$i H$mT>m.

10.2 gmam§e
`m àH$aUmV Vwåhr Imbrb JmoîQ>r {eH$bmV.
1.		  {ham°ZÀ`m gwÌmMm dmna H$ê$Z a,b Am{U c ~mOy Agboë`m {ÌH$moUmMo joÌ\$i H$mT>Vm `oVo, Oo 

Imbrb à_mUo Amho.

		  {ÌH$moUmMo joÌ\$i = s(s - a) (s - b) (s - c) , 	 Á`mV s
2

a b c+ +
=
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àH$aU- 11

n¥îR>\$i Am{U KZ\$i (Area and Volume)

11.1 e§Hw$Mo n¥îR>\$i 

`mnynu, AmnU KZ, KZm`V Am{U d¥Îm{MVrÀ`m n¥ð>^mJm§Mo n¥ð>\$i `m§Mm Aä`mg Ho$bobm Amho. AmVm 
e§Hy$À`m n¥ð>^mJmÀ`m joÌ\$imMm Aä`mg H$ê$`m.

AmVmn`ªV AmnU EImÚm KZ AmH¥$VrMr H$ënZm EH$mda EH$ g_ê$n AmH¥$Ë`m aMyZ KoVë`m Aem 
AmH¥$Ë`mZm AmnU bmobH$ (prism) åhUVmo. AmVm AmnU Aem KZmH¥$VrMm Aä`mg H$ê$ H$s Oo 
bmobH$ ZmhrV (Aem KZmH¥$VrZm {na°{_S>g åhUVmV) Ë`mMr {Z{_©Vr H$er hmoVo Vo nmhÿ.

H¥$Vr : H$moZ B hm H$mQ>H$moZ Agob Agm ABC hm EH$ H$mQ>H$moZ {ÌH$moU H$mJXmda H$mnyZ H$mT>bm. 
Ë`mVrb AB `m b§~ ~mOyÀ`m darb Q>moH$mbm EH$ Xmoam {MH$Q>dm [AmH¥$Vr 11.1(a)nhm] Xmoè`mMo 
darb Q>moH$ Vw_À`m hmVmV Yê$Z {ÌH$moUmÀ`m nm`mMr ~mOy {\$adm. H$m` KS>Vo?

{ÌH$moU OmoamV {\$ê$ bmJë`mVo {XgUmao AmH¥$Vr Vwåhr AmoiIbmV H$m? (AmH¥$Vr 11.1 (b) ) 
Ë`m_wio Vwåhmbm AmB©gH«$s_ ^ê$Z {Xboë`m nmÌmMr AmR>dU Pmbr Zm? (AmH¥$Vr 11.1 (c) d (d)
g) nhm.

AmH¥$Vr 11.1
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Aem e§Hy$bm b§~ dVw©imH$ma e§Hy$ åhUVmV. AmH¥$Vr 11.1 (c) 
_Ü`o b§~ dVw©imH$ma e§Hy$ Xe©{dbm Amho. `m_Ü`o A bm {eamoq~Xÿ 
åhUVmV AB bm C§Mr, BC bm {ÌÁ`m Am{U AC bm {VaH$g 
C§Mr åhUVmV. `oWo "B' hm e§Hy$À`m dVw©imH$ma VimMm H|$Ð 
Amho `m_Yrb C§Mr, {ÌÁ`m Am{U {VaH$g C§Mr hr AZwH«$_o  h, 

r Am{U l AjamZr Xe©{dbobr Amho. AmVm nyÝhm EH$Xm, AmnU 
H$moUË`m e§Hy$bm b§~ e§Hy$ åhUV ZmhrV Vo nmhÿ (AmH¥$Vr 11.2 
(a) _Ü`o nhm) `oWo Xe©{dbobo e§Hy$ ho b§~ e§Hy$ ZmhrV. H$maU 
{eamoq~Xÿ Am{U  nm`mÀ`m dVw©imMm  _Ü` ho OmoS>bo AgVm Vo

AmH¥$Vr 11.2

H$mQ>H$moZmV ZmhrV Am{U (b) _Ü`o nm`m dVwimH$ma Zmhr e§Hy$ `m àH$aUmMm {dMma Ho$bm AgVm e§Hy$ 
åhUOoM b§~ dVw©imH$ma e§Hy$ Agm hmoVm. 

H¥$Vr : (i) Á`m_Ü`o H$mJX Xþ_S>bm Jobm Zmhr Aem àH$maMm EH$ H$mJXmMm e§Hy$ ¿`m. VH$mnm Ë`mÀ`m ~mOy 
gai H$am. Am{U CKS>m {VWo Vwåhmbm e§Hy$Mm  n¥îR>^mJ {_iob (e§Hy$ Á`m {R>H$mUmhÿZ H$mnbm VrM Ë`m 
e§Hy$Mr {VaH$g C§Mr Or AmnU‘l’ AjamZo Xe©{dVmo) H$mnbobm ̂ mJ  Amnë`mbm dVw©imH$ma Ho$H$Mm EH$ ̂ mJ  
Agm {XgVmo.

	 (ii)	  A Am{U B  åhUyZ Xe©{dbobr XmoZ Q>moHo$ EH$Ì AmUbr AgVm Vwåhmbm e§Hy$Mm dVw©imH$ma 
^mJ {Xgob Omo AmH¥$Vr 11.3 (c) _Ü`o Xe©{dbm Amho Omo e§Hy$Mm dVw©imH$ma nm`m ~ZVmo.

AmH¥$Vr 11.3

	 (iii)	AmH¥$Vr 11.3(c) _Ü`o Xe©{dë`mà_mUo  O q~XÿnmgyZ Q>moH$mn`ªV H$mT>boë`m aofodê$Z H$mJX 
H$mnyZ Ë`mMo e§^a ^mJ Ho$bo. àË`oH$ H$mnbobm ^mJ OdiOdi bhmZ {ÌH$moU hmoB©b, Á`mMr 
C§Mr e§Hy$À`m {VaH$g C§Mr ‘l’ bm g_mZ Agob.

	 (iv)	AmVm àË`oH$ {ÌH$moUmMo joÌ\$i  =  1
2

 × {ÌH$moUmMm nm`m × l
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∴gd© H$mJXmÀ`m VwH$S>çm§Mo jmoÌ\$i

		  = gd© {ÌH$moUm§À`m joÌ\$im§Mr ~oarO

		  = 1
2
 b1, 1+ 1

2
 b2l  + 1

2
 b3l  + …….

		  = 1
2
 l [b1 + b2 +  b3 + …….. ]

		  = 1
2

 l g§nyU© dH«$mH$ma ^mJmMr bm§~r 11.3 (c)(b1 + b2 +  b3 + …….. ho 

AmH¥$VrÀ`m dH«$mH$ma ^mJmnmgyZ ~Zbo AmhoV.)

 na§Vw AmH¥$VrMm dH«$mH$ma ^mJ hm e§Hy$À`m nm`mMr n[a{_Vr ~Z{dVmo. Am{U e§Hy$À`m nm`mMm 
narK = 2pr , Á`m_Ü`o  r hr e§Hy$Mr {ÌÁ`m Amho.

e§Hy$Mo nmûd© n¥îR>\$i = 1
2

 × l × 2pr = prl

`oWo r hr Ë`mÀ`m nm`mMr {ÌÁ`m Am{U l hr Ë`mMr {VaH$g C§Mr Amho.

gwMZm : nm`WmJmoagÀ`m {Z`_m§Mm dmna H$ê$Z l2 = r2 + h2  (AmH¥$Vr 11.4 
À`m {Z[ajUm dê$Z) `oWo h hr e§Hy$Mr C§Mr Amho.

AmH¥$Vr 11.4

 åhUyZ   2 2l r h= +

AmVm, Oa r {ÌÁ`oÀ`m e§Hy$Mm nm`m ^ard Agob Va Ë`mMo Amdí`H$ joÌ\$i pr2 BVHo$ hmoB©b. 

e§Hy$Mo g§nyU© n¥ð>\$i = prl + pr2 = pr (l + r)

CXmhaU 1 :  {ÌÁ`m 7 cm Am{U {VaH$g C§Mr 10 cm Agboë`m e§Hy$Mo nmûd© n¥îR>\$i H$mT>m.  
(p = 3.14 hr qH$_V ¿`m). 

CH$i : e§Hy$Mo nmûd© n¥îR>\$i = prl

			          = 22
7

 × 7 × 10 cm2

			      = 220 cm2

CXmhaU 2 : e§Hy$Mr C§Mr  16 cm,  nm`mMr {ÌÁ`m  12 cm Amho Va e§Hy$Mo nmûd© n¥îR>>\$i Am{U 
EHy$U n¥îR>\$i H$mT>m.  (p = 3.14 hr qH$_V ¿`m)

CH$b : `oWo h = 16 cm Am{U r = 12 cm

\ l2 = h2 + r2
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	      l = 2 216 12+  cm = 20 cm

åhUyZ, nmûd© n¥îR>>\$i = prl

			   = 3.14 × 12 × 20cm2

			   = 753.6 cm2

EHy$U n¥îR>\$i = prl + pr2

		    = (753.6 + 3.14 × 12 × 12)cm2

		    = (753.6 + 452.16) cm2

		    = 1205.76 cm2

CXmhaU  3 : EH$m _Š`mÀ`m H$UgmMm AmH$ma gmYmaUnUo e§Hy$gmaIm Amho. 
Ë`mÀ`m gdm©V _moR>̀ m ̂ mJMr {ÌÁ`m 21 cm Am{U bm§~r (C§Mr) 20 cm Amho. 
H$UgmÀ`m 1 cm2 OmJoV Mma XmUo AmhoV Va nyU© H$Ugm_Ü ò {H$Vr XmUo AmhoV 
Vo H$mT>m. (AmH¥$Vr 11.5 nhm).

CH$b : H$UgmVrb AgUmao XmUo ho Ë`mÀ`m nmûd©^mJmda AgVmV Ë`mgmR>r  
AmnUmbm nmûd©n¥îR> H$mT>Uo Amdí`H$ Amho, Ë`m_wio XmÊ`m§Mr EHy$U g§»`m 
H$mT>Uo eŠ` hmoB©b. AmnUmbm H$UgmMr C§Mr {Xbr Amho Ë`mgmR>r Ë`mMr 
{VaH$g C§Mr H$mT>Uo Amdí`H$ Amho.

AmH¥$Vr 11.5

`oWo  l	 = 2 2r h+  = ( )2 22 1 20+.  cm

	 = 404 41.  cm

	 = 20.11 cm

H$UgmMo nmûd©n¥îR>\$i 	 = prl

				    = 22
7

 × 2.1 × 20.11cm2 = 132.726 cm2

				    = 132.73 cm2 (A§XmOo)

H$UgmÀ`m nmûd© n¥îR> ^mJmÀ`m 1 cm2 _Ü`o AmT>iUmao XmUo= 4

åhUyZ H$UgmÀ`m nmûd© n¥îR>\$imÀ`m ^mJmda AmT>iUmè`m XmÊ`m§Mr g§»`m  = 132.73 × 4

			   = 530.92

			   = 531 (A§XmOo)

H$Ugmda gw_mao 531 XmUo AgVrb.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



	 58		  J{UV

ñdmÜ`m` 11.1

(π {OWo CëboI Ho$bm Zmhr {VWo =  
22
7

π =  qH$_V ¿`m)

	 1.	 EH$m e§Hy$À`m nm`mMm ì`mg 10.5cm Am{U {VaH$g C§Mr 10cm Amho Va Ë`m e§Hy$Mo  nmûd© 
n¥îR\$i H$mT>m. 

	 2.	 {VaH$g C§Mr 21 m Am{U nm`mMm ì`mg 21 m Agboë`m EH$m e§Hy$Mo nyU© n¥îR>\$i H$mT>m..

	 3.	 EH$m e§Hy$Mo nmûd© n¥îR\$i 308 cm2 Am{U Ë`mMr {VaH$g C§Mr 14 cm Amho. Va

		  (i)	e§Hy$À`m nm`mMr {ÌÁ`m Am{U

	 (ii) 	e§Hy$Mo g§nyU© nyU©> n¥îR>\$i H$mT>m.

	 4.	 EH$ e§Hy$À`m AmH$mamÀ`m V§~yMr C§Mr 10 m Am{U nm`mMr {ÌÁ`m  24 m Amho Va.

	 (i)	e§Hw$Mr {VaH$g C§Mr H$mT>m.

	 (ii)	 H°$Zìhmg H$nS>çmMr qH$_V 1 m2 ̀  70 Amho Va V§~y ~Z{dÊ`mgmR>r bmJUmè`m H°$ZìhmgMr 
qH$_V H$mT>m.

	 5.	 V§~yMr C§Mr 8 m Am{U nm`mMr {ÌÁ`m 6 m Agm EH$ e§¹$mH¥$Vr V§~y ~Zdm`Mm Amho. Ë`mgmR>r 
3 m C§Mr Mr Vm‹S>nÌr KoVë`mg Ë`m VmS>nÌrMr bm§~r {H$Vr? V§~ybm H$mnS> PmH$VmVm gw_mao 20 
cm VmS>nÌr ~mOmamVyZ AmUbr Ë`mgmR>r {VVë`m OmS>rMr VmS>nÌr  {H$Vr ¿`mdr bmJUma Amho.  
(p = 3.14 hr qH$_V ¿`m)

	 6.	 EH$m e¹$m§H¥$Vr AmH$mamÀ`m {eIamMr {VaH$g C§Mr 25 m Am{U nm`mMm ì`mg 14 m Amho. 
Ë`mÀ`m nmûd©n¥îR>^mJmbm a§J{dÊ`mgmR>r  ` 210 Xa 100 m2 `m XamZo `oUmam IM© H$mT>m.

	 7.	 {dXþfH$mZo KmVbobr Q>monr e¹$m§H¥$Vr AgyZ Ë`mMr {ÌÁ`m 7 cm Am{U C§Mr 24 cm Amho. Aem 
10 Q>moß`m ~Z{dÊ`mgmR>r {H$Vr H$mJX bmJob Vo H$mT>m.

	 8.	 _w»` añË`mnmgyZ ~g Wm§~m doJim Amho ho Xe©{dÊ`mgmR>r XmoÝhrÀ`m _Ü`o e§Hy$À`m AmH$mamMo 

		  50 ~°arHo$S>g² Oo OwÝ`m H$mS>©~moS>©mnmgyZ à{H«$`m H$ê$Z ~Z{dbo AmhoV Vo R>odbo AmhoV. àË`oH$   
e§Hy$À`m nm`mMm ì`mg 40 cm Am{U C§Mr 1 m Amho. Ë`m§À`m ~mhoarb ^mJmbm a§Jdm`Mo 
Amho. a§J{dÊ`mMm Xa ` 12  m2 Agm Amho Va gd© e§Hy$Zm a§J{dÊ`mgmR>r {H$Vr IM© `oB©b?   
(p = 3.14 hr qH$_V dmnam Am{U  1 04.  = 1.02 ¿`m.) 

11.2 JmobmMo nmûd©n¥îR>\$i

Jmob åhUOo H$m`? Vmo dVw©imgmaImM AgVmo H$m? EH$m H$mJXmda Vwåhr dVw©i H$mTy> eH$mb 
H$m? hmo, H$mTy> eH$Vmo. H$maU dVw©i hr EH$ àVbr` AmH¥$Vr AgyZ Á`mMm àË`oH$ q~Xÿ hm EH$m  ñWra 
q~XÿnmgyZ (Á`mbm AmnU dVw©i_Ü` åhUVmo) {ZpûMV A§Vamda AgVmo. (A§Vambm {ÌÁ`m åhUVmo) 
AmVm. dVw©imÀ`m ì`mgmda EH$ Xmoam {MH$Q>{dbm Am{U _mJrb KQ>H$mV Á`mà_mUo {ÌH$moU {\$a{dbm 
Vgo dVw©i {\$a{dë`mg EH$ KZmH¥$Vr {XgVo. (AmH¥$Vr 11.6 nhm) Ë`mMo H$emer OwiV Amho? M|Sy>? 
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hmo`, Ë`mbmM AmnU Jmob åhUVmo.

AmH¥$Vr 11.6

dVw©imbm {\$adrë`mZ§Va Omo Jmob {XgVmo, Ë`mdoir dVw©imÀ`m _Ü`mer H$m` KS>Vo Vo AmoiIy 
eH$mb H$m? Vmo JmobmMm _Ü` ~ZVmo. Jmob hr EH$ {Ì{_Vr` KZmH¥$Vr AgyZ Or AdH$memVrb gd© 
q~XÿnmgyZ ~Zbr Amho. JmobmMm EH$ pñWa q~Xÿ Á`mbm AmnU JmobmMm _Ü` åhUVmo Ë`mÀ`mnmgyZ 
pñWa A§Vamda ho q~Xÿ AgVmV, pñWa A§Vambm AmnU {ÌÁ`m åhUVmo. Ë`m§À`mnmgyZ Jmob ~ZVmo.

Q>rn : Jmob hm M|Sy>À`m n¥îR>^mJmgmaIm AgVmo. KZ Jmob hm eãX Á`m KZmMm n¥îR>^mJ JmobmH$ma 
AgVmo Ë`mgmR>r dmnabm OmVmo.

H¥$Vr : Vwåhr H$Yr ^modam IoibmV H$m AWdm H$moUr Var IoiVmZm nm{hbmV H$m? Vwåhmbm _mhrV 
Agob H$s Ë`mÀ`m ^modVr Xmoam H$gm Jw§S>mibm OmVmo. AmVm EH$ M|Sy> ¿`m Ë`mV EH$ {Iim Q>moMyZ 
~gdm. {Iù`mMm AmYma KoD$Z M|Sy>g^modVr Xmoam Jw§S>mim (AmH¥$Vr 11.7 (a) nhm). Xmoè`mÀ`m 
gwédmV Am{U eodQ> `m {R>H$mUr IyU H$am. M|Sy>À`m n¥îR>^mJmda Xmoam nyU©nUo Jw§S>mibm OmB©n`ªV.

AmVm {ejH$m§Mr _XV KoD$Z Ë`m M|Sy>Mm ì`mg _moOyZ ¿`m Á`mÀ`m ghmæ`mZo Vwåhmbm ghOnUo {ÌÁ`m 
{_iob. AmVm EH$m H$mJXmda M|Sy>À`m {ÌÁ`oÀ`m bm§~r BVH$sM {ÌÁ`m Agbobr Mma dVw©io H$mT>m. 
(AmH¥${V 11.7 (b) nhm) Ë`m dVw©imda Xmoam R>odyZ Vr dVw©io EH$mZ§Va EH$ Aer ^am.

AmH¥$Vr 11.7

`m_YyZ Vwåhr H$m` gmÜ` Ho$bo ? 
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Omo Xmoam Vwåhr M|Sy>À`m n¥îR>^mJmbm nyU©nUo AmdaU KmiÊ`mgmR>r dmnabm Ë`mMr bm§~r H$mJXmda 
H$mT>boë`m Mma dVw©imÀ`m joÌm§Zm ì`mnVo. dVw©im§Mr {ÌÁ`m Am{U JmobmMr {ÌÁ`m g_mZ Amho. `mMm 
AW© H$m` hmoVmo? `mVyZ AmnUmbm Ago {XgyZ `oVo H$s, {ÌÁ`m r Agboë`m JmobmMo n¥îR>\$i ho 
dVw©imÀ`m joÌ\$imÀ`m 4 nQ> =  4 × (pr2) Amho.

JmobmMo n¥îR>\$i = 4p r2

`oWo r hr JmobmMr  {ÌÁ`m Amho.

JmobmÀ`m n¥îR>\$imbm {H$Vr ~mOy AmhoV? Vr EH$M AgyZ dH«$mH$ma AgVo.

EH$ KZ ñdê$nmVrb Jmob ¿`m. Ë`mMo "_Ü`mVyZ' XmoZ ^mJ H$am. JmobmÀ`m 
~m~VrV H$m` AmT>iVo?

hmo`, Ë`mMo g_mZ XmoZ ^mJ Pmbo AmhoV. (AmH¥$Vr 11.8 nhm). Ë`m 
AY©^mJmbm H$m` åhUVmV?

Ë`mbm AY©Jmob(hemisphere) åhUVmV (H$maU hemi `mMm AW© "AY©' 
Agm hmoVmo.) AmH¥$Vr 11.8

AmVm AY©JmobmÀ`m n¥îR>\$im~m~V H$m`? Ë`mbm {H$Vr ~mOy AmhoV?

XmoZ ! EH$ dH«$ ~mOy Am{U Xþgar gnmQ> ~mOy (nm`m)

AY©JmobmMo nmûd©n¥îR> ho JmobmÀ`m {Zå_o AgVo Oo 4pr2  À`m,  1
2

  Amho.

åhUyZ AY©JmobmMo nmûd©n¥îR>\$i= 2pr2

`oWo, r hr JmobmMr {ÌÁ`m Amho Am{U AY©Jmob hm JmobmMm ^mJ Amho.

AmVm AY©JmobmÀ`m XmoZ ~mOy§ KoD$Z Ë`mMo n¥îR>\$i 2pr2 + pr2

åhUyZ AY©JmobmMo g§nyU© n¥îR>\$i = 3pr2

CXmhaU 4 : 7 cm {ÌÁ`oÀ`m JmobmMo n¥îR>\$i H$mT>m.

CH$i : (i) {ÌÁ`m  7 cm {ÌÁ`oÀ`m JmobmMo n¥îR>\$i

 4pr2 = 4 × 22
7

 × 7 × 7 cm2  

                             = 616 cm2

CXmhaU 5 : {ÌÁ`m 21 cm Agboë`m AY©JmobmMo (i) nmûd© n¥îR>\$i Am{U (ii) g§nyU© n¥îR>\$i 
H$mT>mo. 
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CH$i: (i) {ÌÁ`m 21 cm Agboë`m AY©JmobmMo  nmûd© n¥îR>\$i 

					      = 2pr2 = 2 × 22
7

 × 21 × 21 cm2  = 2772 cm2

	 (ii)	AY©JmobmMo n¥îR>\$i = 3pr2 = 3 × 22
7

 × 21 × 21 cm2  = 4158 cm2

CXmhaU 6 : gH©$g_Ü`o gmhg Ñî` gmXa H$aUmam XþMmH$sñdma EH$m nmoH$i JmobmV XþMmH$s Mmb{dVmo.  

7 m ì`mg Agboë`m Jmobm_Ü`o Ë`mbm _moQ>agm`H$b Mmb{dÊ`mgmR>r CnbãY AgUmao joÌ\$i 

H$mT>m.

CH$i : JmobmMm AmVrb ì`mg  = 7 m. åhUyZ {ÌÁ`m 3.5 m. hmoB©b. _moQ>a gm`H$b Mmb{dÊ`mg 

{_iUmao joÌ\$i åhUOoM JmobmMo dH«$n¥îR>\$i {Xbobo Amho.

 4pr2 = 4 × 22
7

 × 3.5 × 3.5 m2 = 154 m2

CXmhaU 7: EH$m B_maVrda AY©JmobmH¥$Vr Kw_Q> Amho (AmH¥$Vr Š«. 11.9 nhm) Ë`m Kw_Q>mbm a§J 

Úmd`mMm Amho. Kw_Q>mÀ`m VimMm narK 17.6 m  Agob Va   ` 5 Xa 100 cm2 `m XamZo a§Jdm`bm 

IM© {H$Vr `oB©b Vo H$mT>m.

CH$i : AmnUmbm  Kw_Q>mÀ`m JmobmH$ma ^mJmbm a§J Úmd`mMm Amho Vmo AY©JmobmH¥$Vr AgyZ Ë`mMo 

nmûd© n¥îR>\$i H$mT>Uo Amdí`H$ Amho, Ë`m_wio a§J Úmd`mMm ^mJ {H$Vr Vo ñnîQ> hmoB©b. Kw_Q>mMm 

narK=17.6 m åhUyZ, 17.6 m = 2pr

åhUyZ Kw_Q>mMr {ÌÁ`m  = r = 17.6 × 7
2 22×

 m = 2.8 m

Kw_Q>mMo nmûd©n¥îR>\$i 	= 2pr2

				    = 2 × 22
7

 × 2.8 × 2.8 m2

				    = 49.28 m2

a§J{dÊ`mMm IM©  ` 5 Xa 100 cm2

\ a§J{dÊ`mMm IM© 1m2 = ` 500

åhUyZ Kw_Q>mbm a§J{dÊ`mMm EHy$U IM©	 = ` 500 × 49.28

					     = ` 24,640

AmH¥$Vr 11.9
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ñdmÜ`m` 11.2

(gwMZm Zgob Va p = 
22
7

 hr qH$_V ¿`m)
	 1.	Imbr {Xboë`m {ÌÁ`m AgUmè`m Jmobm§Mo n¥îR>\$i H$mT>m.
	 (i)	 10.5 cm	 (ii)	 5.6 cm	 (iii)	 14 cm

	 2.	Imbr {Xbobo ì`mg AgUmè`m Jmobm§Mo n¥îR>\$i H$mT>m.
			   (i)	 14 cm	 (ii)	 21 cm	 (iii)	 3.5 m
	 3.	 EH$m  AY©Jmobm§Mr {ÌÁ`m  10 cm Amho Va Ë`mMo g§nyU© n¥îR>\$i {H$Vr. (p =3.14 ¿`m) 
	 4.	 EH$m JmobmH$ma \w$½`m_Ü`o  hdm ^abr AgVm Ë`mMr {ÌÁ`m 7cm nmgyZ. 14 cm BVH$s dmT>Vo 

Va `m XmoZ KQ>Zo_Yrb \y$½`mÀ`m joÌ\$im§Mo JwUmoÎma H$mT>m. Ë`m§À`m n¥îR>\$im§Mo JwUmoÎma H$mT>m.
	 5.	 {nVioÀ`m AY© JmobmH$ma ^m§S>çm§Mm AmVrb ì`mg 10.5 cm Amho. Ë`mÀ`m AmVrb ~mOybm 

H$ëhB© (H${WbmMm _wbm_m) H$aÊ`mgmR>r ` 16 Xa 100 cm2 `m XamZo {H$Vr IM© `oB©b?  
	 6.	 n¥îR>\$i  154 cm2 Agboë`m JmobmMr {ÌÁ`m H$mT>m.
	 7.	M§ÐmMm ì`mg hm A§XmOo n¥ÏdrÀ`m ì`mgmÀ`m EH$ MVwWmªe Amho Va XmoÝhrÀ`m n¥îR>\$imMo 

JwUmoÎma H$mT>m.
	 8.	OmS>r 0.25 cm Agbobo ñQ>rbMo EH$ AY©JmobmH$ma ^m§S>o Amho. Ë`mMr AmVrb {ÌÁ`m 5 cm. 

Amho Va Ë`m ^m§S>çmÀ`m ~mhoarb ^mJmMo nmûd©n¥îR> H$mT>m.

	 9.	 {ÌÁ`m r hr Agbobr EH$ d¥Îm{MVr Am{U EH$ Jmob Amho  (AmH¥$Vr 
11.10 nhm)   

			  (i)	 JmobmMo n¥îR>\$i H$mT>m.

	 (ii)	d¥Îm{MVrMo dH«$n¥îR>\$i H$mT>m.

	 (iii)	 (i) Am{U (ii) À`m n¥îR>\$im§Mo JwUmoÎma. AmH¥$Vr 11.10

11.3 b§~ dVw©imH$ma e§Hy$Mo KZ\$i

`mnyduÀ`m dJm©_Ü`o Amåhr KZ, KZm`V Am{U d¥Îm{MVrÀ`m 
KZ\$im§Mm Aä`mg Ho$bobm Amho. AmH¥$Vr 11.11 _Ü`o nm`mMr 
{ÌÁ`m g_mZ Am{U C§Mr g_mZ Agbobr b§~dVw©imH$ma d¥Îm{MVr 
d b§~dVw©imH$ma e§Hy$ {Xbobr AmhoV.

H¥$Vr : nm`mMr {ÌÁ`m g_mZ Am{U C§Mr g_mZ Agbobo EH$ 
[aH$m_r d¥Îm{MVr Am{U e§Hy$ V`ma H$am. (AmH¥${V 11.11 nhm). 
`m§À`m ghmæ`mZo à`moJ H$ê$Z AmnUmbm OmUyZ KoVm `oB©b H$s 
d¥Îm{MVrMo KZ\$i Am{U e§Hy$Mo KZni {H$Vr Agob.

AmH¥$Vr 11.11
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AmH¥$Vr 11.12
AmVm AmnU H¥$Vrbm gwédmV H$ê$.

àW_ e§Hy$_Ü`o dmiy ^am Am{U Vr d¥Îm{MVr_Ü`o AmoVm. d¥Îm{MVrMm {H$Vr ^mJ ^abm Amho 
Ë`mMo {Z[ajU H$am. (AmH¥$Vr 11.12 (a) nhm).

nwÝhm EH$Xm e§Hy$_Ü`o dmiy H$mR>moH$mR> ^am Am{U d¥Îm{MVr_Ü`o AmoVm. AmnU nmhÿ eH$Vmo H$s 
d¥V{MVr AOyZ ^abr Zmhr.  (AmH¥$Vr 11.12 (b) nhm).

{Vgè`mdoir e§Hy$ dmiyZo ^ê$Z d¥Îm{MVrV [aH$m_m H$aVmo Voìhm§ d¥Îm{MVr H$mR>moH$mR> ^abobr 
AmT>iVo.  (AmH¥$Vr 11.12 (c) nhm).

`mdê$Z, AmnU {ZîH$f© H$mTy> eH$Vmo H$s, e§Hy$À`m KZ\$imMo VrZnQ> ho EH$m d¥Îm{MVrÀ`m 
KZ\$im  BVHo$ AgVo. Á`m§Mr C§Mr Am{U {ÌÁ`m_mÌ g_mZ Agmdr bmJVo. `mMmM AW© Agm H$s 
e§Hy$Mo KZ\$i ho d¥Îm{MVtÀ`m KZ\$imÀ`m  EH$ V¥{V`m§e AgVo.

åhUyZ, e§Hy$Mo KZ\$i = 1
3
 p r2h

`oWo  r hr e§Hy$À`m nm`mMr {ÌÁ`m Am{U h hr C§Mr Amho.

CXmhaU 8 : EH$m e§Hy$Mr C§Mr Am{U {VaH$g C§Mr AZwH«$_o 21 cm Am{U 28 cm Amho Va Ë`m 
e§Hy$Mo KZ\$i H$mT>m. 

CH$b : l2 = r2 + h2 dê$Z

	 r = 2 2l h−  

	   = 2 228 21−  cm = 7 7  cm

e§Hy$Mo KZ\$i = 1
3

 p r2h
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		   = 
1 22 7 7 7 7
3 7
× × ×  × 21 cm3 = 7546 cm3

CXmhaU 9 : _mo{ZH$mOdi H°$ZìhmgMm VwH$S>m Amho Á`mMo joÌ\$i 551 m2 Amho. Ë`mnmgyZ {Vbm 
e§Hw$À`m AmH$mamMm V§~y ~Zdm`Mm Amho 7 cm {ÌÁ`oMm H$mnVmZm, Xþ_S>Vm§Zm Am{U {edVm§Zm 1 m2 
H°$Zìhmg Z dmnaboë`m Va am{hboë`m H°$ZìhmgnmgyZ ~Z{dboë`m V§~yMo KZ\$i {H$Vr Vo H$mT>m. 

CH$b: EHy$U H°$ZìhmgMo joÌ\$i 551 m2 Z dmnaboë`m H°$Zìhmg = 1 m2

V§~ygmR>r CnbãY H°$Zìhmg = (551 - 1) m2  = 550 m2

V§~yMo nmûd©n¥îR>\$i =   550 m2 e§H$mH¥$Vr V§~yMr {ÌÁ`m = 7 m

bjmV ¿`m V§~yMo nmûd©n¥îR>\$i Amho. (V§~yMr O_rZ H°$ZìhmgZo AmÀN>mXbr OmV Zmhr).

V§~yMo nmûd©n¥îR>\$i = 550 m2

                                                            p rl = 550

			   AWdm         22 7
7
×  × l = 550

				               l = 550
22

 m = 25 m

				    AmVm  l2 = r2 + h2 

			       åhUyZ      h = 2 2l r−  

				            = 2 225 7 625 49 576m m m− = − =  

				            = 24 m

e§¹$mH¥$Vr V§~yMo KZ\$i  	 = 1
3
 p r2h

				    = 1
3

 × 22 7
7
×  × 7 × 24 m3

				    = 1232 m3

ñdmÜ`m` 11.3

[gwMZm Zgob Va  p = 22
7

 hr qH$_V ¿`m)

	 1.	Imbr {Xboë`m _mnmÀ`m  dVw©imH$ma e§Hy$Mo KZ\$i H$mT>m.

	 (i)	 {ÌÁ`m 6 cm, C§Mr 7 cm (ii)	{ÌÁ`m 3.5 cm C§Mr 12 cm

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



n¥îR>\$i Am{U KZ\$i	 65

	 2.	e§¹$mH¥$Vr ^m§S>çmMr YmaUmeŠVr brQ>a_Ü`o  H$mT>m.

	 (i)	 {ÌÁ`m 7 cm, {VaH$g C§Mr 25 cm	

	 (ii)	 {ÌÁ`m  12 cm  {VaH$g C§Mr 13 cm

	 3.	e§Hy$Mr C§Mr  15 cm Am{U Ë`mMo KZ\$i 1570 cm3 Amho Va e§Hy$À`m nm`mMr {ÌÁ`m {H$Vr 
Vo H$mT>m.  	(p = 3.14 ¿`m)

	 4.	Oa C§Mr 9 cm, AgUmè`m EH$m e§Hw$Mo KZ\$i 48p cm3 Amho Va Ë`mÀ`m nm`mMm ì`mg 
H$mT>m.

	 5.	 darb ì`mg 3.5 m, Agboë`m EH$ e§Hy$À`m AmH$mamMm IÈ>m AgyZ Ë`mMr Imobr                                                
12 m Amho Va Ë`mMr YmaUj_Vm {H$bmo {bQ>a _Ü`o {H$Vr Agob?

	 6.	 EH$m e§Hy$Mo KZ\$i  9856 cm3 Ë`mÀ`m nm`mMm ì`mg 28 cm Amho Va nwT>rb qH$_Vr H$mT>m.

	 (i)	e§Hy$Mr C§Mr	 (ii)	 e§Hy$Mr {VaH$g C§Mr

	 (iii)	e§Hy$Mo dH«$n¥îR>\$i.

	 7.		 EH$m ABC H$mQ>H$moZ {ÌH$moU ~mOy  5 cm, 12 cm Am{U 13 cm AmhoV Ë`mVrb  12 cm ~mOy 
Agbobm ^mJ {\$a{dë`mg òÊ`mè`m AmH¥$Vr Mo KZ\$i H$mT>m.

	 8.	 àý H«$. 7 _Yrb {ÌH$moU ABC hm 5 cm ~mOy KoD$Z {\$a{dë`mg `oUmè`m AmH¥$VrMo KZ\$i 
H$mT>m. àíZ H«$_m§H$ 7 d 8 _Ü`o CÎmamV `oUmè`m KZ\$im§Mo JwUmoÎma H$mT>m.

	 9.	 Jhÿ  AmoVyZ R>odë`mZ§Va Ë`mMr e§Hy$À`m AmH$mamMr amg V`ma Pmbr Amho Ë`mMm ì`mg 10.5 
m Am{U C§Mr 3 m Amho. Va Ë`mMo KZ\$i H$mT>m. nmdgmnmgyZ ajU H$aÊ`mgmR>r Ë`m amerbm 
PmH$Ê`mgmR>r bmJUmè`m H°$ZìhmgMo joÌ\$i.

11.4 JmobmMo KZ\$i

AmVm AmnU JmobmÀ`m KZ\$imMo H$go _mnZ H$aVmV Vo nmhÿ. ̀ mgmR>r àW_ doJdoJù`m {ÌÁ`m Agbobo 
XmoZ AWdm VrZ Jmob ¿`m. EH$ Jmob ^m§S>çmV ~gob Aem AmH$mamMo ^m§S>o ¿`m VgoM Vo ^m§S>o Xþgè`m 
^m§S>çmV ~gob Ago AmUIr EH$ _moR>o ^m§S>o ¿`m. Vo ^m§S>o _mdob Aem AmH$mamMo AmUIr EH$ _moR>o 
^m§S>o ¿`m. AmYr KoVboë`m ^m§S>çm§Mr H$mR>moH$mR> `oB©b BVHo$ nmUr ^am (AmH¥${V 11.13 (a) nhm)

(AmH¥$Vr 13.30 (b) ) _Ü`o Xe©{dë`m à_mUo ^m§S>çmMr aMZm H$ê$Z.

nmUr Agboë`m ^m§S>çmV hiydmanUo EH$ Jmob gmoS>m. AmVrb ^m§S>çmVrb nmUr ~mhoarb ^m§S>çmV 
gmoS>ob, ~mhoarb ^m§S>çmVrb nmUr _moOnmÌmV AmooVm Am{U Ë`mMo _mnZ H$am. (AmH¥${V 13.30 (c))

Ë`mV ~wS>{dboë`m JmobmMr  {ÌÁ`m  r _mZë`mg 34
3

rπ   ̀ mdê$Z qH$_V H$mT>m. (JmobmÀ`m ì`mgmdê$Z 

{ÌÁ`m H$mTy> eH$Vm Vwåhmbm Ago AmT>>iVo H$s, J{UVmVyZ Ambobr qH$_V Am{U _moOnmÌmV O_m 
Pmboë`m nmÊ`mMo KZ\$i XmoÝhr g_mZ AmhoV H$m?
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AmH¥$Vr 11.13

doJù`m AmH$ma_mZmMm AmUIr EH$ Jmob KoD$Z darbà_mUoM nwÝhm EH$Xm H¥$Vr H$am. JmobmMr 
{ÌÁ`m R Agob Va 34 R

3
π   À`m ghmæ`mZo qH$_V H$mT>m. Vmo Jmoim nmÊ`mV KmVë`mZ§Va ~mhoarb 

nmÌmV O_m Pmboë`m nmÊ`mMo KZ\$i Am{U J{UVmVyZ {_i{dbobr qH$_V `m XmoÝhr Odinmg 
gma»`mM AgVmV. `mVyZ Amåhmbm H$m` {XgVo? JmobmMo KZ\$i ho ~mhoarb nmÌmV O_boë`m 
nmÊ`mÀ`m KZ\$im BVHo$ AgVo. doJdoJù`m {ÌÁ`m Agbobo Jmob KoD$Z hm à`moJ H$ê$Z nm{hë`mg 

{_iUmao n[aUm_ gmaIoM AgVrb Vo åhUOo JmobmMo KZ\$i ho 4
3
π   Am{U JmobmÀ`m {ÌÁ`oMm KZ 

`m§À`m JwUmH$mamBVHo$ AgVo. `mdê$Z AmnUmbm g_OVo H$s 

JmobmMo KZ\$i = 34
3

rπ  

`oWo r hr JmobmMr {ÌÁ`m Amho.

nwT>rb B`Vo _Ü`o ho {gÜX H$aUo eŠ` Amho nU gÜ`m ho {dYmZ gË` _mZm`Mo Amho.

AY©Jmob hm JmobmMm AYm© ^mJ Amho. _J AY© JmobmMo KZ\$i {H$Vr Agob ho AmoiIy eH$mb 

H$m? hmo` Vo  1
2

 × 34
3

rπ  = 32
3

rπ  

åhUyZ, AY©JmobmMo KZ\$i = 32
3

rπ  

`oWo r hr AY©JmobmMr {ÌÁ`m Amho.

`m gwÌm§Mm dmna H$mhr CXmhaUmÀ`m ghmæ`mZo ñnîQ> H$é.

CXmhaU 10 : {ÌÁ`m  11.2 cm AgUmè`m JmobmMo KZ\$i H$mT>m.

CH$b: 

		  Ano{jV KZ\$i = 34
3

rπ  

			         = 4 22
3 7
×  ×11.2×11.2×11.2 cm3

			         = 5887.32 cm3
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CXmhaU  17 : Jmoim\o$H$sgmR>r dmnaë`m OmUmè`m YmVyÀ`m EH$m Jmoù`mMr {ÌÁ`m 4.9 cm Amho. 

YmVyMr KZVm 7.8 g Xa cm3 BVH$s Amho Va Ë`m Jmoù`mMo dñVw_mZ H$mT>m.

CH$b : Jmoim\o$H$Mm Jmoim hm YmVynmgyZ ~Z{dbobm Amho. Am{U Ë`mMo dñVy_mZ ho Jmoù`mMo KZ\$i 

Am{U Ë`mMr KZVm `mÀ`m JwUmH$mam BVHo$ AgVo. Ë`mVrb àW_ Jmoù`mMo KZ\$i H$mT>Uo Amdí`H$ 

Amho.

	 JmobmMo KZ\$i	 = 34
3

rπ  

			   = 4 22
3 7
×  × 4.9 × 4.9 × 4.9 cm3

			   = 493 cm3 (Odinmg)

YmVyMr KZVm, 1 cm3 bm 7.8 J«°_. 

Jmoù`mMo dñVw_mZ = 7.8 × 493 J«°_.

		       = 3845.44 J«°_.

		       = 3.85 {H$bmoJ«°_.(Z{OH$Mr qH$_V)

CXmhaU 12 : EH$m AY©JmobmH$ma ngaQ> ^m§S>çmMr {ÌÁ`m 3.5 cm. Amho. Ë`mV nmUr ^aë`mg Ë`m 

nmÊ`mMo KZ\$i {H$Vr?

CH$b :   ^m§S>çmV _mdUmè`m nmÊ`mMo KZ\$i = 32
3

rπ  

					      = 2 22
3 7
×  × 3.5 × 3.5 × 3.5 cm3

					       = 89.8 cm3

ñdmÜ`m` 11.4

[gwMZm Zgob Va p = 22
7

 hr qH$_V ¿`m.]

	 1.	Imbr {Xboë`m {ÌÁ`oÀ`m ghmæ`mZo JmobmMo KZ\$i H$mT>m.

		  (i)	 7 cm			  (ii) 0.63 m  

	 2.	YmVyÀ`m KZê$n M|Sy>Mo ì`mg {Xbo AmhoV. M|Sy> nmÊ`mZo ̂ aboë`m nmÌmV gmoS>ë`mZ§Va {dñWm{nV 

Pmboë`m nmÊ`mMo KZ\$i H$mT>m.

	 (i)	 28 cm	 (ii)	 0.21 m

	 3.	 ì`mg  4.2 cm Agboë`m YmVyÀ`m Jmoù`mMr KZVm  8.9 J«°_ Xa cm3 BVH$s Amho Va Ë`m 

Jmoù`mMo dñVw_mZ H$mT>m. 
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	 4.	M§ÐmMm ì`mg hm n¥ÏdrÀ`m ì`mgmÀ`m gw_mao EH$ MVwWmªe BVH$m Amho Va M§ÐmMo KZ\$i ho 

n¥ÏdrÀ`m KZ\$imÀ`m {H$Vr à_mUmV Amho? 

	 5.	 ì`mg  10.5 cm Agboë`m AY©JmobmH$ma ^m§S>çmV {H$Vr brQ>a XþY _mdob?

	 6.	 EH$ AY©JmobmH$ma Q>mH$s 1 cm OmS>r Agboë`m bmoI§S>r nÍ`mnmgyZ ~Z{dbr Amho. Ë`mMr 

AmVrb {ÌÁ`m 1 m Amho Va Vr Q>mH$s ~Z{dÊ`mgmR>r bmJboë`m bmoI§S>r nÍ`mMo KZ\$i 

H$mT>m.

	 7.	 n¥îR>\$i  154 cm2 Agboë`m JmobmMo KZ\$i H$mT>m.

	 8.	 EH$m B_maVrda AY© JmobmH$ma Kw_Q> Amho. Ë`mMm AmVrb ^mJ a§J{dÊ`mgmR>r ` 498.96 IM© 

Ambm a§J bmdÊ`mMm Xa ` 2 Xa Mm¡ag _rQ>a Agm Amho. Va 

			   (i)	Kw_Q>mMo AmVrb n¥îR>\$i {H$Vr Vo H$mT>m. 

	 (ii)	Kw_Q>m_Yrb hdoMo KZ\$i H$mT>m.

	 9.	 {ÌÁ`m r Am{U  n¥îR>\$i S Agbobo bmoI§S>mMo 27 Jmobo {dVidyZ n¥îR>\$i S1  Agbobm EH$ 

Jmoim V`ma Ho$bm Va Imbrb qH$_Vr H$mT>m.

	 (i)	 Z{dZ Jmoù`mMr {ÌÁ`m (r1) ,

	 (ii)	S Am{U S1 Mo JwUmoÎma.

	 10.	Am¡fYmÀ`m H°$ßgwbMm AmH$ma Jmob AgyZ. Ë`mMm ì`mg 3.5 mm Amho. Va Vmo ^aÊ`mgmR>r 

{H$Vr Am¡fY (mm3 _Ü`o) bmJob? 

11.10 gmam§e
`m àH$aUmV Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm.

	 1.	b§~dVw©imH$ma e§Hy$Mo  nmûd©n¥îR>\$i =p r l

	 2.	e§Hy$Mo  g§nyU© n¥îR>\$i  = p r l +p r2 = p r (l + r)

	 3.	 "r" {ÌÁ`oÀ`m JmobmMo  n¥îR>\$i = p r2

	 4.	AY©JmobmMo nmûd©n¥îR>\$i = 2 p r2

	 5.	AY©JmobmMo g§nyU© n¥îR>\$i = 3 p r2 

	 6.	e§Hy$Mo KZ\$i = 1
3
 pr2 h

	 7.	 r  {ÌÁ`m Agboë`m JmobmMo KZ\$i  = 4
3

 pr3

	 8.	AY©JmobmMo KZ\$i = 
2
3

 pr3

(`oWo l, b, h, a, r BË`mXr Ajao `m§Mm dmna g§X^m©Zwgma `oUmè`m AWm©gmR>r KoVbm Amho.) 


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àH$aU- 12

g§»`memñÌ (Statistics)

12.1 AmboImÛmao _m{hVr gmXa H$aUo.

`m dma§dmaVm Xe©H$, VŠË`mÛmao _m{hVr gmXa H$aÊ`m~Ôb AmnU MMm© Ho$br. `mZ§Va AmnU 
_m{hVr gmXa H$aÊ`mMr Xþgar nÜXV Vr åhUOo AmboImÛmao gmXarH$aU `mH$S>o bj XoD$. Ago åhQ>bo 
OmVo H$s hOma eãXm§nojm EH$ {MÌ Mm§Jbo. Zoh_r XmoZ KQ>H$m§Mr VwbZm AmboImÛmao Xe©{dë`m OmVmV.  
Ë`m_wio gmXarH$aU g_OÊ`mg gmono OmVo. `m KQ>H$mV AmnU AmboImÛmao gmXarH$aUmMr _m{hVr 
Aä`mgy.

		  (A) ñV§^mboI

		  (B) {hñQ>moJ«m_, g_mZ é§XrMo Am{U é§Xr ~Xb Agbobo

		  (C) dma§dmaVm ~hþ^wOmH¥$Vr

(A) ñV§^mboI (Bar graphs) 

 _mJrb B`Vo_Ü`o Vwåhr ñV§^mboImMm Aä`mg Am{U aMZm Ho$br Amho. AmVm AmnU AmUIr 
Am¡nMmarH$ nÜXVrZo MMm© H$ê$. Vwåhmbm AmR>dV Agob H$s, ñV§^mboI hr {MÌmÛmao  g§J«hrV _m{hVrMo 
gmXar H$aU AgyZ ñV§^m§Mr é§Xr g_mZ Am{U Ë`m_Yrb A§VaXoIrb g_mZ AgVo, Or EH$m Ajmda 
(Á`mbm x-Aj åhUVmo) Am{U dma§dmaVm hr Xþgè`m Ajmda  (Á`mbm Y-Aj åhUVmo) Xe©{dbr 
OmVo. ñV§^m§Mr C§Mr hr dma§dmaVoÀ`m qH$_Vrda Adb§~yZ AgVo.

CXmhaU 1: B`Îmm 9 drÀ`m 40 {dÚmÏ`m©H$Sy>Z Ë`m§Mm OÝ_ Pmboë`m _{hÝ`mMr _m{hVr g§J«hrV Ho$br 
Ë`mÀ`mnmgyZ Imbrb AmboI V`ma Ho$bm.

À’
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AmH¥$Vr 12.1

darb AmboImMo {Z[ajU H$ê$Z Imbrb àým§Mr CÎmao Úm.

	 (i) Zmoìh|~a _{hÝ`mV {H$Vr {dÚmÏ`mªMm OÝ_ Pmbm?

	 (ii) H$moUË`m _{hÝ`mV OmñVrVOmñV {dÚmÏ`mªMm OÝ_ Pmbm?

CH$b : `oWo EH$ KQ>H$ "OÝ_mMo _{hZo' AgyZ Xþgam g§»`m ñdê$nmVrb KQ>H$ OÝ_boë`m {dÚmÏ`mªMr 
g§»`m Amho. .

	 (i) 	Zmoìh|~a _{hÝ`mV OÝ_boë`m  {dÚmÏ`mªMr g§»`m 4 Amho.

	 (ii) 	Am°Jï>_Ü`o OmñVrVOmñV (6) {dÚmÏ`mªMm OÝ_ Pmbm.

 	AmVm AmnU Imbrb CXmhaUmÀ`m ghmæ`mZo ñV§^mboImÀ`m aMZm H$er Ho$br OmVo Vo nmhÿ.

CXmhaU 2 :  ` 20,000  _m{gH$ CËnÝZ Agboë`m Hw$Qw>§~mZo EH$m _{hÝ`mÀ`m IMm©Mo {Z`moOZ 
Ho$bo Amho.

VŠVm 12.1

{d^mJr` Vnerb(Heads) IM© (hOma én`m_Ü`o)

{H$amUm gm_mZ
^mS>o
_wbm§Mo {ejU
Am¡fY 
B§YZ
_Zmoa§OZ
BVa

4
5
5
2
2
1
1

darb _m{hVrÀ`m AmYmao ñV§^mboI H$mT>m.
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CH$b : AmnU Imbr {Xboë`m Q>ßß`mZwgma ñV§^mboI H$mT>Vmo. bjmV ¿`m H$s darb _m{hVrVrb 
"{H$amUm gm_mZ' À`m g_moa {Xbobr g§»`m 4 åhUOoM  ` 4000 Amho. 

	 1. 	AmnU Zoh_r VnerbmMm ̂ mJ AmS>ì`m Ajmda H$moUVohr à_mU KoD$Z KoVmo. ̀ m_Ü`o  ñV§^mÀ`m 
é§Xrbm _hËd Zmhr na§Vy ñnîQ>VoÀ`m ÑîQ>rZo àË`oH$ ñV§^mMr é§Xr g_mZ R>odyZ Ë`m_Yrb A§Va 
XoIrb g_mZ R>odbo OmVo. Vo AmnU EH$ EH$H$mÀ`m  ñdê$nmV KoD$.

	 2. 	IMm©Mr a¸$_ AmnU Cä`m Ajmda KoD$. IMm©Mr gdm©V OmñV a¸$_ ` 5000 Amho åhUyZ 
1, Ë`m§Mo à_mU.    1 EH$H$ =  ` 1000 Amho. 

	 3. 	n{hbm Vnerb "{H$amUm gm_mZ' gmXa H$aVmZm EH$ Am`VmH¥$Vr ñV§^ H$mT>Vmo Á`mMr é§Xr. 
EH$H$ Am{U C§Mr 4 EH$H$ Amho.

	 4. 	Ë`mMà_mUo nwT>rb ñV§^m§Mr aMZm H$aVmZm XmoZ ñV§^mÀ`m _Ü`o 1 EH$H$ A§Va R>odbo Amho.. 

ñV§^mboI AmH¥$Vr 12.2 _ÜXo H$mT>br Amho.

AmH¥$Vr 12.2

`oWo Vwåhr EH$mM ÑîQ>rjonmV g§~§YrV d¡{eîQ>o nmhÿ eH$Vm. CXm. {ejUmgmR>r Ho$bm OmUmam IM© 
hm Am¡fYmgmR>r H$oboë`m IMm©À`m XþßnQ>rnojm OmñV Amho. åhUyZ gmXar H$aUmV VŠË`mnojm `mMm 
n[aUm_ OmñV hmoVmo. 

H¥$Vr 1 : H¥$Vr H«$.1 _Yrb {dÚmÏ`mªÀ`m 4 JQ>mZm Ë`m§Zr g§J«hrV Ho$bobr _m{hVr ñV§^mboImÛmao 
gmXa H$aÊ`mg gm§Jm.

AmVm AmnU gmVË` g§^mJ loUrVrb dma§dmaVm ñV§^mboImV H$er gmXa H$amdr Vo OmUyZ KoD$. 

(B) {hñQ>moJ«m_. (Histogram)

ho ñV§^mboImMoM EH$ ñdê$n Amho na§Vy `mV gmVË` g§^mJloUrMm dmna Ho$bm OmVmo. CXmhaUmW© 
VŠVm H«$. 12.2 _Yrb g§^mJloUr nhm Ë`m_Ü`o EH$m dJm©Vrb 36 {dÚmÏ`mªMo dOZ {Xbobo Amho.
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 VŠVm 12.2

dOZ(kg. _Ü`o) {dÚmÏ`mªMr g§»`m

30.5 - 35.5
35.5 - 40.5
40.5 - 45.5
45.5 - 50.5
50.5 - 55.5
55.5 - 60.5

9
6
15
3
1
2

EHy$U 36

da {Xbobr _m{hVr AmboImÀ`m ñdê$nmV gmXa H$ê$.

	 (i) 	̀ mo½` à_mU KoD$Z dOZ AmS>ì`m Ajmda KoD$. `mgmR>r 1cm = 5kg ho à_mU KoD$. 
g§^mJ loUrMm àma§^ ewÝ`mnmgyZ ZgyZ 30.5 nmgyZ Amho. Ë`mgmR>r AmboImda Xe©{dVmZm 
AjmÀ`m aofoda Oam MT>CVma AWdm {ni Xe©dmdm.

	 (ii) 	{dÚmÏ`mªMr g§»`m Cä`m Ajmda `mo½` à_mUmV Xe©dy. gdm©V OmñV dma§dmaVm 15 
Agë`mZo Vr Xe©{dÊ`mgmR>r `mo½` à_mU ¿`mdo bmJob.

	 (iii) 	AmVm AmnUmbm Am`VmH$ma ñV§^ g§^mJloUrÀ`m ì`mßVrZwgma g_mZ é§XrMo AgVrb 
Am{U C§Mr dma§dmaVoZwgma CXmhaUmW© 30.5-35.5 À`m JQ>mbm é§Xr 1 cm Am{U C§Mr 
4.5 cm

 	 (iv) 	̀ m nÜXVrZo AmnUmbm AmH¥$Vr 12.3 _Ü`o Xe©{dë`m à_mUo AmboI {_iob.

AmH¥$Vr 12.3
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{ZarjU Ho$ë`mZ§Va Vwåhmbm {XgyZ `oB©b H$s, ñV§^m_Ü`o A§Va Zmhr Ë`m_wio hm AmboI 

KZñdê$nmMm dmQ>Vmo. `mbm {hñQ>moJ«°_ åhUVmV. Omo AmboImÛmao Xe©{dVmZm gmVË` g§^mJloUrVrb  

g§J«hrV dma§dmaVm Xe©{dÊ`mgmR>r Ho$bm OmVmo. `mV ñV§^mboImà_mUoM ñV§^mÀ`m é§XrMr ^y{_H$m 

aMZo_Ü`o _hËdmMr Amho.

àË`oH$ ñV§^mMr é§Xr Oar g_mZ Agbr Var Ë`mMr C§Mr AWdm Am`VmZo ì`mnbobo joÌ ho 

dmadmaVoÀ`m à_mUmda Adb§~yZ AgVo. VË`mgmR>r AmnU Am`VmMr bm§~r (iii) darb à_mUo H$mT>Vmo.

`m nydu {Xboë`m CXmhaUmnojm pñWVr doJir Agë`mg H$m` H$amdo `mMm {dMma H$ê$.

CXmhaU 3: XmoZ {d^mJmVrb {dÚmÏ`mªZr J{UVmÀ`m n[ajoV 100 n¡H$s {_i{dboë`m JwUm§Mo 

{ddaUmË_H$ n¥W…H$aU {e{jH$m H$ê$ BpÀN>Vo. {dÚmÏ`mªMo JwU nmhÿZ Ë`m§Zm {XgyZ Ambo H$s H$mhr 

{dÚmÏ`mªZm 20 nojm H$_r JwU {_imboV Va H$mhrZm 70 AWdm Ë`mnojm OmñV. Ë`m H$arVm Ë`m§Zr 

g§^mJ loUrMo JQ> doJdoJù`m ì`mßVrMo Ho$bo Vo Ago 0-20, 20-30, ............ 60-70, 70-

100 Ë`mZ§Va Ë`m§Zr Imbrb VŠVm V`ma Ho$bm.

VŠVm 12.3

JwU {dÚmÏ`mªMr g§»`m

0-20

20-30

30-40

40-50

50-60

60-70

70→ nojm OmñV

7

10

10

20

20

15

8

VŠVm 90

darb _m{hVrdê$Z {dÚmÏ`mªZr AmH¥$Vr 12.4 _Ü`o Xe©{dë`mà_mUo {hñQ>moJ«°_ H$mT>bm.
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AmH¥$Vr 12.4

AmboImÛmao Ho$boë`m gmXarH$aUmMo H$miOrnyd©H$ n[ajU H$am. _m{hVrMo gmXarH$aU AMyH$ 
Amho H$m? Zmhr. AmboI MyH$sMo {MÌ Xe©{dVmo. `m AmYr Vwåhmbm gwM{dbo Amho H$s {hñQ>moJ«m__Yrb 
Am`Vm§Mo joÌ ho dma§dmaVoÀ`m à_mUmda Adb§~yZ AgVo. `m AmYr hr g_ñ`m Ambr Zmhr H$maU 
àË`oH$ Am`VmMr é§Xr g_mZ hmoVr. na§Vy ̀ oWo Am`VmMr é§Xr ~XbV Agë`mZo {hñQ>moJ«m_ ̀ mo½` ñdê$nmV 
Zmhr. CXmhaUmW© 70-100 À`m JQ>mV dma§dmaVm 60-70 À`m JQ>mnojm OmñV Xe©{dVo.

Ë`mgmR>r Am`VmÀ`m bm§~r~m~V H$mhr ~Xb H$aUo Amdí`H$ Amho Á`m_wio bm§~r dma§dmaVoÀ`m 
à_mUmV Agob.

`mgmR>r ¿`md`mÀ`m nm`è`m Imbr {Xë`m AmhoV.

	 1. 	g§^mJ loUrMr H$_rVH$_r ì`mßVr Agbobm JQ> {ZdS>m. darb CXmhaUmV H$_rVH$_r ì`mßVr 
10 Amho.

	 2. 	Am`VmMr C§Mr hr dJ©ì`mßVr 10 À`m à_mUmV ~XbyZ ¿`mdr. CXmhaUmW©, dJ© ì`mßVr 20 

AgVm§Zm Am`VmMr C§Mr 7 Amho Ooìhm  dJ©ì`mßVr 10 Agob Va Am`Vm§Mr C§Mr 
7
20

10 3 5× = .  

`oB©b. `m à_mUo AmnU nwT>o Joë`mg Amnë`mbm Imbrb VŠVm {_iVmo.  
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VŠVm 12.4

JwU dma§dmaVm dJ©ì`mßVr Am`VmMr bm§~r

0-20 7 20
7
20

10 3 5× = .

20-30 10 10
10
10

10 10× =

30-40 10 10
10
10

10 10× =

40-50 20 10
20
10

10 20× =

50-60 20 10
20
10

10 20× =

60-70 15 10
15
10

10 15× =

70-100 8 30
8
30

10 2 67× = .

AmVm Am`VmÀ`m bm§~rMo à_mU 10 JwUm§À`m ì`mßVrÀ`m à_mUmV KoVbo Amho åhUyZ `m 
bm§~rbm ""{dÚmÏ`mªMo à_mU 10 JwUm§À`m loUrZwgma'' Ago åhUy.

~Xbboë`m é§XrZwgma AMyH$ {hñQ>moJ«m_Mr AmH¥$Vr 14.5 _Ü`o {Xbr Amho. 

AmH¥$Vr 12.5
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(C) dma§dmaVm ~hþ^wOmH¥$Vr  (Frequency Polygon)

dma§dmaVm Am{U g§»`m _m{hVr n[aUm_H$maH$[aË`m ÑH$ ñdê$nmV gmXa H$aÊ`mMr AmUIr EH$ 
nÜXV Amho. `mgmR>r AmH¥$Vr 12.3 _Ü`o {Xbobr {hñQ>moJ«m_Mr aMZm nhm. àË`oH$ Am`VmÀ`m darb 
~mOyMm _Ü` q~Xÿ {ZpíMV H$ê$Z EH$_oH$mer Vo q~Xÿ Omo‹S>m. Ë`m q~XÿZm AmnU B, C, D, E, F Am{U 
G  åhUy. Ë`mZm aofm§Zr OmoS>ë`mZ§Va BCDEFG hr AmH¥$Vr {_iVo (AmH¥$Vr 12.6 nhm) ~hþ^wOmH¥$Vr 
nyU© H$aÊ`mgmR>r ho Zmd XoD$. AmH¥$Vr 12.3 _Yrb _m{hVrda AmYm[aV ABCDEFGH hr dma§dmaVm 
~hþ^wOmH¥$Vr V`ma hmoVo Or Amåhr AmH¥$Vr 12.6 _Ü`o Xe©{dbr Amho.

AmH¥$Vr 12.6

g§^mJ loUrÀ`m gdm©V bhmZ dJm©À`m AmYr d gdm©V "_moR>çm" dJm©À`m Z§Va H$moUVmhr dJ© Zmhr 
Ë`m_wio bhmZ dJm©À`m AmYr Am{U _moR>çm dJm©À`m Z§Va ewÝ` dma§dmaVm {_i{dbr Ë`m_wio AmYr 
aMZm Ho$boë`m {hñQ>moJ«m_À`m OmJodaM dma§dmaVm ~hþ^wOmH¥$VrMr aMZm H$aUo eŠ` Pmbo. Ago H$m? 
(gyMZm : {ÌH$moUmÀ`m g_ê$nVo JwUY_m©Mm dmna H$am).

AmVm, g§^mJloUrÀ`m n{hë`m dJm©À`m AmYr H$moUVmM dJ© Zgob Va ~hþ^wOmH¥$VrMr aMZm 
H$er H$amdr? hm àý {Z_m©U hmoVmo. Ë`m {df`r {dMma H$ê$.

CXmhaU 4: EH$m dJm©Vrb 51 {dÚmÏ`mªZr n[ajoV 100 n¡H$s {_i{dbobo JwU {Xbo AmhoV VŠVm 
12.5 nhm.
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VŠVm 12.5

JwU {dÚmÏ`mªMr g§»`m
0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90
90-100

5
10
4
6
7
3
2
2
3
9

EHy$U 51
`m dma§dmaVm Xe©H$ VŠË`mdê$Z dma§dmaVm ~hþ^wOmH¥$Vr H$mT>m.

CH$b : {Xboë`m _m{hVrdê$Z àW_ {hñQ>moJ«m_ H$mT>m. Ë`mVrb àË`oH$ Am`Vmda _Ü` q~XÿMr IyU 
H$am. Ë`mZm AZwH«$_o  B, C, D, E, F, G, H, I, J, K Aer Zmdo Úm. g§^mJloUrMm n{hbm dJ© 0-10 
Amho. Ë`mÀ`m AmYrMm dJ© OmUyZ KoÊ`mgmR>r AmS>dm Aj G$U_wë`mH$S>o dmT>>dm Am{U Ë`mda 
(-10) -0 hr H$mën{ZH$ g§^mJ loUr ¿`m AmVm {hñQ>moJ«m_Mm n{hbm q~Xÿ B `mbm G$U ~mOyÀ`m 
n{hë`m dJm©V ewÝ` dma§dmaVm _mZyZ Ë`mÀ`m _Ü`q~Xÿbm Omo‹S>m. Omo‹S>Umar aofm Cä`m Ajmbm {OWo 
{_iVo Ë`m q~Xÿbm  A ho Zmd Úm. gdm©V eodQ>À`m dJm©À`m nwT>rb dJm©Mm _Ü` q~Xÿ H$mTy>Z Ë`mbm 
L  _mZy AmVm OABCDEFGHIJKL gd© q~Xÿ gm§YyZ dma§dmaVm ~hþ ŵOmH¥$VrV`ma hmoVo, Or AmH¥$Vr 
12.7 _Ü`o Xe©{dbr Amho. 

 

AmH¥$Vr 12.7
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dma§dmaVm ~hþ^wOmH¥$VrMr aMZm ñdV§ÌnUo {hñQ>moJ«m_Mr aMZm Z H$aVm H$ê$ eH$Vmo. 
Ë`m gmR>r g§^mJ loUrVrb {Xboë`m àË`oH$ dJm©Mm _Ü` H$mT>mdm bmJVmo. àË`oH$ dJm©À`m _Ü`mbm 
dJ©_Ü` åhUVmV.

 dJ©_Ü` H$mT>Ê`mgmR>r g§^mJ loUrV {Xboë`m dJm©Vrb CÀMV_ _`m©Xm Am{U {ZåZ _`m©Xm ̀ m§Mr 
~oarO H$ê$Z Ë`mbm 2 Zo ^mJmdo

dJ©_Ü`= ‹
CÀMV_ _`m©Xm {ZåZ _`m©Xm+ 

2

AmVm `mMo EH$ CXmhaU Aä`mgy.

CXmhaU  5 : EH$m ehamV H$mhr AmR>dS>o {Z[ajU H$ê$Z. ahmUr_mZ _wë` {ZX}emH$mMm Aä`mg Ho$bm 
Vmo Imbrb VŠË`mV {Xbm Amho.

VŠVm 12.6

ahmUr_mU _w»` {ZX}em§H$ AmR>dS>`m§Mr g§»`m

140-150

150-160

160-170

170-180

180-190

190-200

5

10

20

9

6

2

EHy$U 52

darb _m{hVrÀ`m AmYmao dma§dmaVm ~hþ^wOmH¥$Vr H$mT>m. ({hñQ>moJ«m_Mr aMZm Z H$aVm)

CH$b : {hñQ>moJ«m_Mr aMZm Z H$aVm Amåhmbm dma§dmaVm ~hþ^wOmH¥$Vr H$mT>md`mMr Amho `mgmR>r 
140-150, 150-160 `m {Xboë`m dJmªMo dJ©_Ü` H$mTy>.

140-150 À`m dJm©V CÀMV_² _`m©Xm = 150 {ZåZ _`m©Xm = 140

åhUyZ dJ©_Ü` = 150 140
2

290
2

145+
= = .

`mM nÜXVrZo AmnU nwT>o {Xboë`m dJmªMm dJ©_Ü` H$mTy>. 

dJ©_Ü`m§À`m qH$_VrZwgma V`ma hmoUmam Z{dZ VŠVm Imbrb à_mUo Agob.
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 VŠVm 12.7

g§^mJ loUr dJ©_Ü` dma§dmaVm

140-150

150-160

160-170

170-180

180-190

190-200

145

155

165

175

185

195

5

10

20

9

6

2

EHy$U 52

AmS>ì`m Ajmda dJ©_Ü` Am{U Cä`m Ajmda dma§dmaVm Zm|XdyZ AmnU AmVm dma§dmaVm 
~hþ^wOmH¥$VrMr aMZm H$ê$ eH$Vmo. `mgmR>r q~Xÿ B (145, 5), C (155, 10), D (165, 20) 
E (175, 9), F (185,6) Am{U G (195,2) ho {ZpûMV H$ê$Z aofmI§S>mZo OmoS>mdoV ho H$aVmZm  
AmnUmbm 140-150 À`m AmYr ̀ oUmam dJ© 130-140 d Ë`mMr dma§dmaVm ewÝ` KoD$Z A (135,0) 
hm q~Xÿ Am{U eodQ>À`m dJm©À`m dJ©_Ü`mZ§Va `oUmam H (205,0) hm q~Xÿ ¿`md`mMm {dgê$Z 
MmbUma Zmhr. Ë`mdê$Z ABCDEFGH hr dma§dmaVm ~hþ^wOmH¥$Vr V`ma hmoB©b. (AmH¥$Vr 12.8 nhm)

A
mR
>dS

>ç
m§M

r 
g§»

`m

amhUr_mZ g§»`m

AmH¥$Vr 12.8

dma§dmaVm ~hþ^wOmH¥$VrMm Cn`moJ Ooìhm g§J«hrV _m{hVr _Ü`o gmVË` à_mU OmñV Agob Voìhm 
Ho$bm OmVmo. EH$mM ñdê$nmÀ`m XmoZ _m{hVtMr VwbZm H$aÊ`mgmR>r  `mMm OmñV Cn`moJ hmoVmo. CXm-
haUmW©, EH$mM dJm©À`m XmoZ {d^mJmVrb {dÚmÏ`mªÀ`m H$m`©H¥$VrMr VwbZm.
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ñdmÜ`m` 12.1

1. EH$m g§KQ>ZoZo OmJVrH$ ñVamda JUVr H$ê$Z 15-44 df} d`mo_mZmÀ`m pñÌ`m§À`m AmOmamMr 
Am{U _¥Ë`yMr H$maUo emoYbr. Vr Imbr (% à_mUmV) {Xbr AmhoV. 

A. H«$. H$maUo ñÌr _¥Ë`y Xa (%)

1

2

3

4

5

6

àgwVrH$mbmZ§VaMr Amamo½` pñW{V

_mZ{gH$ d _ÁOmg§ñWoMo AmOma

OI_r

öX`mbm g§~§YrV pñWVr

ídgZ g§~§YrV pñW{V

BVa H$maUo

31.8

25.4

12.4

4.3

4.1

22.0

	 (i)	darb _m{hVr AmboImÀ`m ñdê$nmV gmXa H$am. 

	 (ii)	OmJVrH$ ñVamda pñÌ`m§À`m AmOmambm Am{U _¥Ë`ybm AgUmao _w»` H$maU H$moUVo?

      	(iii) H«$_m§H$	 (ii) _Yrb AmOma hmoÊ`mg Agbobr XmoZ _w»` H$maUo Vw_À`m {ejH$mH$Sy>Z 
OmUyZ ¿`m.

	 2.	^maVr` g_mOmVrb {d{dY KQ>H$m_Ü`o Xa hµOma _wbm§À`m à_mUmV _wbtÀ`m g§»`oMo à_mU 
(XhmÀ`m Z{OH$) `m§Mr _m{hVr Imbrb à_mUo Amho.

{d^mJ
Xa hOma _wbm§À`m à_mUmV _wbtMr 

g§»`m

n[a{eîQ> OmVr 940

n[a{eîQ> dJ© 970

BVa 920

_mJmgbobo {Oëho 950

Z _mJmgbobo {Oëho 920

J«m_rU 930

eha 910

	 (i)	 darb _m{hVr ñV§^mboImÛmao gmXa H$am. 

	 (ii)	AmboImdê$Z `oUmè`m {ZîH$fmªMr MMm© H$am.
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	 3.	 EH$m amÁ`mÀ`m {dYmZ g^m {ZdS>UwH$sV {d{dY amOH$s` njm§Zr qOH$boë`m OmJm Imbr 
{Xë`m AmhoV.

amOH$s` nj A B C D E F

qOH$boë`m OmJm 75 55 37 29 10 37

	 (i)	 {ZdS>UyH$m§Mm n[aUm_ Xe©{dUmam ñV§^mboI H$mT>m. 

	 (ii)	 H$moUË`m amOH$s` njmZo gdm©V OmñV OmJm qOH$ë`m?

	 4.	 EH$m amonmMr 40 nmZo nyU© {_br_rQ>aÀ`m à_mUmV _moObr Am{U Ë`mnmgyZ {_imbobr _m{hVr 
Imbrb à_mUo Amho.

bm§~r (mm _Ü`o) nmZm§Mr g§»`m
118 -126 3
127 - 135 5
136 - 144 9
145 - 153 12
154 - 162 5
163 - 171 4
172 - 180  2

	 (i)	 _m{hVrÀ`m AmYmao {hñQ>moJ«°_ H$mT>m. (gyMZm : g§^mJ loUr gmVË` dJm©V ~XbyZ ¿`m.)
	 (ii)	 hrM _{hVr gmXa H$aÊ`mgmR>r AmUIr EImXm Cn`wŠV AmboI Amho H$m?
	 (iii)	 153 mm bm§~r AgUmè`m nmZm§Mr g§»`m gdm©{YH$ Amho hm {ZîH$f© Iam Amho H$m? 

H$maU H$m`.  

	 5.		 Imbrb VŠË`mV 400 {ZAm°Z {Xì`m§Mr Am`w_`m©Xm (OrdZH$mb) {Xbr Amho.

Am`wa²_`m©Xm  
(Vmgm_Ü`o)

{Xì`m§Mr g§»`m

300 - 400 14

400 - 500 56

500 - 600 60

600 - 700 86

700 - 800 74

800 - 900 62

900 - 1000  48

	 (i)	 {Xbobr _m{hVr {hñQ>moJ«°__Ü`o Xe©dm. 

	 (ii)	 {H$Vr {Xì`m§Mr Am`w_`m©Xm 700 Vmgmnojm OmñV Amho.?
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	 6. 	Imbrb VŠË`mV EH$m B`ÎmoÀ`m XmoZ {d^mJmVrb {dÚmÏ`mªZr {_i{dbobo JwU {Xbo AmhoV.

{d^mJ - A {d^mJ - B

JwU dma§dmaVm JwU dma§dmaVm

0 - 10 3 0 - 10 5

10 - 20 9 10 - 20 19

20 - 30 17 20 - 30 15

30 - 40 12 30 - 40 10

40 - 50 9 40 - 50 1

XmoÝhr {d^mJmVrb {dÚmÏ`mªZr {_i{dbobo JwU EH$mM AmboImV XmoZ dma§dmaVm ~hþ^wOmH¥$Vr 
H$mTy>Z Xe©dm. XmoÝhr ~hþ^wOmH¥$VrÀ`m ghmæ`mZo {dÚmÏ`mªÀ`m àJVrMr VwbZm H$am.

	 7.	 EH$m {H«$Ho$Q> gm_mÝ`mV  g§K A Am{U g§K B ̀ m§Zr n{hë`m 60 M|Sy>V Ho$boë`m Ymdm§Mr _m{hVr 
{Xbr Amho. 

M|Sy>Mr g§»`m g§K A g§K B 

1 - 6 2 5

7 - 12 1 6

13 - 18 8 2

19 - 24 9 10

25 - 30 4 5

31 - 36 5 6

37 - 42 6 3

43 - 48 10 4

49 - 54 6 8

55 - 60 2 10

dma§dmaVm ~hþ^wOmH¥$VrÀ`m ghmæ`mZo  

darb _m{hVr EH$mM AmboImV Xe©dm.

(gyMZm : àW_ g§^mJ loUr gmVË` dJm©V ~XbyZ ¿`m)
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	 8.	 EH$m CÚmZmV IoiV Agboë`m {d{dY d`moJQ>mVrb _wbm§À`m g§»`oMo `mÑpÀN>H$  
gd}jU(random survey) Ho$bo. Ë`mVrb _m{hVr Imbrb à_mUo :  

d` (dfm©_Ü`o) _wbm§Mr g§»`m

1 - 2 5

2 - 3 3

3 - 5 6

5 - 7 12

7 - 10 9

10 - 15 10

15 - 17 4

		  darb _m{hVr dê$Z {hñQ>moJ«°_ H$mT>m. 

	 9.	 EH$m ñWm{ZH$ Q>o{b\$moZ Z§~a {S>aoŠQ>ar_YyZ `mÑpÀN>H$ nÜXVrZo  100 AmS>Zmdo KoVbr Am{U 
B§J«Or dU©_mboà_mUo AmS>Zmdm§Mo Imbrb à_mUo dma§dmaVm {dVaU {_imbo.

Ajam§Mr g§»`m AmS>Zmdm§Mr g§»`m

 1 - 4 6

4 - 6 30

6 - 8 44

8 - 12 16

12 - 20 4

	 (i)	 {Xboë`m _m{hVrdê$Z {hñQ>moJ«°_ H$mT>m. 

	 (ii)	OmñVrV OmñV AmS>Zmdo AgUmar g§^mJ loUr {bhm.
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	12.2. gmam§e : 

`m àH$aUmV Vwåhr nwT>rb KQ>H$m§Mm Aä`mg Ho$bmV..

	 1.	g§»`mË_H$ gm_J«rMr AmboI, ñV§^mboI, {hñQ>moJ«m_ Am{U dma§dmaVm ~hþ^wOmH¥$VrÛmao AmboI 
_m§S>Ur Ho$br OmVo.

	


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A 2.1 àñVmdZm

_mJrb H$mhr B`ÎmmnmgyZM Vwåhr Amnë`m X¡Z§{XZ OrdZmer {ZJS>rV Agboë`m g_ñ`m gmoS>dV  
Ambobm AmhmV. CXmhaUmW© : gai ì`mOmdarb g_ñ`m, Ë`mÀ`m gwÌmMm dmna H$ê$Z gmoS>{dbm 
AmhmV. Vo gwÌ qH$dm g_rH$aU åhUOo gaiì`mO (SI) Am{U BVa KQ>H$ Ogo H$s, _wÔb (P), 
ì`mOmMm Xa (R) Am{U _wXV (T) `m§À`m_Yrb g§~§Y XmI{dUmao g_rH$aU. Vo gwÌ åhUOo J{UVr 
Z_wÝ`mMo  EH$ CÎm_ CXmhaU Amho. {ZË` OrdZmVrb JmoîQ>tMo J{UVr Z_wÝ`mMo EH$ CÎm_ CXmhaU 
Amho. {ZË` OrdZmVrb JmoîQ>tMo J{UVr g§~§Y XmI{dUmao g_rH$aU åhUOoM J{UVr Z_wZm hmo`.

J{UVr Z_wÝ`m§Mm dmna H$ê$Z dmñVd OrdZmVrb AZoH$ g_ñ`m gmoS>{dVm `oVmV.

•	 EImXo `mZ AdH$memV gmoS>Uo.

• 	_mÝgyZ nmD$g `oÊ`mÀ`m eŠ`Vm dV©{dUo.

• 	dmhZmnmgyZ hmoUmao àXÿfU {Z`§ÌrV H$aUo.

• 	_moR>`m ehamV {Z_m©U hmoUmÀ`m ahXmarÀ`m g_ñ`m H$_r H$aUo.

`m àH$aUmV AmnU J{UVr Z_wZo V`ma H$amd`mÀ`m nÜXVtMr AmoiI H$ê$Z KoUma AmhmoV. 
J{UVr Z_wZo V`ma H$amd`mÀ`m H¥$Vr_Ü`o AmnU dmñVd {OdZmVrb g_ñ`m KoD$Z J{UVr  
g_rH$aUmÀ`m ñdê$nmV {bhÿ. Ë`mZ§Va AmnU Vr g_ñ`m gmoS>dyZ dmñVd OrdZmVrb JmoîQ>tMm CbJS>m 
H$ê$. Ë`mZ§Va AmnU CÎmamMr d¡YVm {ZË` OrdZmVrb g_ñ`oÀ`m g§X^m©V nS>VmiyZ nmhÿ eH$Vmo. 
AWm©V² J{UVr Z_wZo V`ma H$amd`mÀ`m H¥$Vr_Ü`o `oUmè`m nm`è`m åhUOo gwÌrH$aU (formulation) 

CH$b (solution), AWm©Mm Iwbmgm (interpretation) Am{U d¡YVm  (validation)øm hmoV.

`mnwT>rb ^mJ -A2.2 _Yrb g_ñ`oMr CH$b {dMmamV KoD$Z AmnU gwadmV H$ê$. BWo Vwåhr 
`mnwduÀ`m B`Îmo_Ü`o gmoS>{dboë`m EH$m g_ñ`o~m~V AmnU MMm© H$ê$. Ë`mZ§Va AmnU nmhÿ H$s 

 CzsÁåAiÀÄ - 12 AZw~§Y - 2

J{UVr Z_wÝ`m§Mm n[aM` (Introduction to mathematical modelling)
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g_ñ`m gmoS>{dÊ`mgmR>r dmnaboë`m nm`è`m `m J{UVr Z_wZm V`ma H$aVmZm dmnaboë`m nm`è`mn¡H$sM 
H$mhr AgVrb.

¨nwT>rb {d^mJmV (A2.3)  AmnU H$mhr gmoß`m Z_wÝ`m~m~V MMm© H$ê$ Am{U {d^mJ A2.4 _Ü`o 
AmnU Z_wZo V`ma H$amd`mMr g_J« H¥$Vr, Ë`mMo \$m`Xo Am{U _`m©Xm `m~m~V MMm© H$aUma AmhmoV.

A 2.2 empãXH$ g_ñ`mMo nyZn©arerbZ

`m {d^mVmV AmnU H$mhr empãXH$ g_ñ`m§Mr MMm© H$ê$`m Á`m Vwåhr _mJrb B`Îmo_Ü`o {eH$bm 
AmhmV. Mbm Va àË`j {dMbmZmnmgyZ AmnU gwadmV H$ê$. 

CXmhaU 1 : _mÂ`m H$ma_Ü`o 48 brQ>a noQ´>mob AgVmZm _r 432 {H$._r. àdmg Ho$bm. _bm 
nwT>rb EH$m {R>H$mUr Omd`mMo Amho Oo 180 {H$. _r. Xÿa Amho. Va _bm {H$Vr {bQ>a noQ´>mob bmJoV?

CH$b : ho CXmhaU gmoS>{dÊ`mÀ`m nm`è`m§Mr `mXr AmnU H$ê$. 

nm`ar 1 : gwÌrH$aU (formulation)

Amnë`mbm _m{hV Amho H$s nwT>rb  àdmgmgmR>r Amnë`mbm A{YH$ noQ´>mob bmJbo. åhUOoM 
A§VamÀ`m à_mUmV bmJUmao noQ´>mob gwÜXm H$_r-OmñV hmoB©b.

432 km  A§VamÀ`m àdmgmgmR>r bmJbobo noQ´>mob = 48 {bQ>a

180 km  A§VamÀ`m àdmgmgmR>r bmJUmao noQ´>mob = ?

J{UVr {ddaU :

Oa x = _r àdmg Ho$bobo A§Va.

	 y = _bm bmJbobo noQ´>mob _mZbo

Va y ho x À`m à_mUmV ~Xbob.

åhUyZ y = kx OoWo k hm pñWam§H$ Amho.

_r 432. {H$._r. A§Va 48 {b. noQ´>mob dmnê$Z àdmg H$ê$ eH$Vmo.

åhUyZ  y = 48, x = 432.

Ë`m_wio K
y
x

= = =
48

432

1

9
.

y = kx = 
1

9
 x 		  ................... (1)

g_rH$aU (1) ho àdmg Ho$bobo A§Va  Am{U  bmJbobo noQ´>mob `m_Yrb g§~§Y Xe©{dVo.

nm`ar 2 : CH$b (solution)

Amnë`mbm 180 {H$._r. A§Va àdmgmgmR>r bmJUmao noQ´>mob emoYyZ H$mT>md`mMo Amho. åhUyZ 
Amnë`mbm x = 180 {H$._r. AgVmZm y  Mr qH$_V emoYmd`mMr Amho.

g_rH$aU (1) _Ü`o x = 180 hr qH$_V KmVë`mg.

y x y= = × = =
1

9

1

9
180

180

9
20,  
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nm`ar 3 : ñnîQ>rH$aU (Iwbmgm) (interpretation)

 y = 20  Agë`m_wio 180 {H$._r. àdmg H$aÊ`mgmR>r Amnë`mbm 20 {bQ>a noQ´>mob bmJob.

g_rH$aU (1) ho Vwåhr àË`oH$ ~m~VrV dmnê$ eH$Vm H$m?

CXmhaUmW© g_Om H$s 432 {H$._r. Mm àdmg hm KmQ>mVrb añË`mdaMm Agob Am{U 180 
{H$._r. Mm àdmg hm gnmQ> _¡XmZr àXoemVrb añË`mda Ho$bm Va Amnbr H$ma KmQ>mVrb añË`mda OmñV 
noQ´>mob dmnaob Ë`m_wio 180 {H$._r añË`mdarb àdmgmgmR>r AmnU VmoM Xa bmdy eH$V Zmhr. åhUyZ 
gwÌ (1) ho AmnU XmoÝhr {R>H$mUr VoìhmM dmnê$ eH$Vmo Ooìhm XmoÝhr àdmgmMo  añVo g_mZ ^m¡Jmo{bH$ 
àXoemVrb AgVrb qH$dm àdmgmMo añVo doJdoJù`m àH$maMo AgVrb Va dmnaboë`m noQ´>mob da hr 
Ë`mMm Wmo‹S>m\$ma n[aUm_ hmoB©b. añË`m§dê$Z {d{dY àH$maÀ`m àdmgmZwgma XmoÝhr doiobm Mo à_mU 
dmnamdo bmJUmao noQ´>mob doJdoJio Agob. g_ñ`oMr CH$b H$aVmZm AmnU Vgo J¥hrV Yamdo bmJob.

CXmhaU 2 : Oa gw{YaZo X.gm.X.eo 8% XamZo ` 15,000/- ~±Ho$V Jw§V{dbo. Ë`mbm H$mhr  
_wXVrZ§Va {_imUmè`m aH$_oVyZ  ̀  19.000/- qH$_VrMr EH$ dmqeJ _{eZ ¿`md`mMr Amho Va Ë`mZo 
` 15,000/- {H$Vr _wXVrgmR>r Jw§Vdm`bm hdoV?

CH$b : 

nm`ar 1 : g_ñ`oMo gwÌrH$aU :

`oWo Amnë`mbm _wÔb(P)_m{hV Amho. ì`mO åhUOoM gw{Yabm Ë`mÀ`m _wÔb (15000) 
aH$_onojm h>dr Agbobr OmXmMr aŠH$_. Vo ì`mOhr Amnë`mbm AàË`jnUo {Xbobo Amho. Amnë`mbm 
_wXV {H$Vr Vo emoYyZ H$mT>md`mg hdo.

J{UVr {ddaU (Mathematical description) :

gaiì`mO  (SI) H$mT>md`mMo gwÌ  = I = 
Pnr

100
 , 

OoWo P = _wÔb, T = _wXV Am{U  r = ì`mOmMm Xa Am{U 

I = gaiì`mO

`oWo, _wÔb  P = ` 15,000/- 

gwYrabm dm°etJ _erZ IaoXr gmR>r bmJUmar aŠH$_ =  ` 19,000/-

\ Ë`mbm Amdí`H$ Agbobr Á`mXmMr aŠH$_ = ì`mO  = ` (19,000 – 15,000) = ` 4,000/-

` 15,000/- Á`m _wXVrgmR>r Jw§Vdmdo bmJVrb Vr _wXV (term) = n df}

` 15,000/- darb T  dfm©Mo 8% XamZo Pmbobo ì`mO = I

 I = 
1500 8

100

× ×n
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åhUyZ  I = 1200 n 		   		  .............. (1) 

g_rH$aU (1) ho  ` 15,000/- X.gm.X.ko 8% XamZo Jw§V{dë`mg {_iUmao ì`mO Am{U 
_wXV `m_Yrb g§~§Y Xe©{dVo. AmVm  Amnë`mbm _wXV emoYyZ H$mT>md`mMo Amho OoWo gai ì`mO  
I  = ` 4,000 Amho

\ I = 4000 hr qH$_V g_r. (1) _Ü`o KmbyZ

4000 = 1200 n  				    .............. (2)

nm`ar  2

g_ñ`oMr CH$b (solution of the problem)

g_rH$aU (2) gmoS>{dë`mg, Amnë`mbm {_iob -

n = 
4000

1200
3
1

3
=

nm`ar 3 : ñnîQ>rH$aU (interpretation)  : n=31
3
, Agë`m_wio 3 Am{U 

1

3
 df© åhUOoM 

4 _{hZo, åhUyZ gwYrabm dm°etJ _erZ Ü`md`mMr Agë`mg Ë`mZo ` 15,000/- X.gm.X.eo 8% XamZo 
3 df} 4 _{hÝ`mgmR>r Jw§Vdmdo bmJVrb.

darb CXmhaUm_Ü`o Vwåhmbm H$moUË`m JmoîQ>r J¥hrV Yamì`m bmJVrb Vo AmoiIVm `oB©b H$m?

Amåhr H$mT>boë`m _wXVrgmR>r ì`mOmMm Xa hm VmoM (8%) amhrb Ago AmnU J¥hrV Yabo 
nm{hOo, ZmhrVa 

		   I = 
Pnr

100
 ho gwÌ darb ~m~VrV d¡Y Zgob. Ë`mM~amo~a dm°etJ _erZMr qH$_Vhr 3 df} 

4 _{hÝ`mn`ªV dmT>Uma Zmhr Ago J¥hrV Yabo nm{hOo.

CXmhaU 3 : EH$ ~moQ> ZXrÀ`m XmoZ {H$Zmè`mdarb XmoZ eham_Yrb A§Va OmÊ`mgmR>r àdmhmÀ`m 
{déÜX {XeoZo OmÊ`mg 6 Vmg KoVo Am{U naVVmZm àdmhmÀ`m {déÜX {XeoZo OmÊ`mg 6 Vmg KoVo 
Am{U naV `oVmZm àdmhmÀ`m {XeoZo {VVHo$M A§Va `oÊ`mg 5 Vmg KoVo. Oa nmÊ`mÀ`m àdmhmMr JVr 
2 {H$._r / Vmg Agob Va ~moQ>rMm g§W nmÊ`mVrb doJ emoYyZ H$mT>m.

CH$b : 

nm`ar 1: gwÌrH$aU(formulation)  : ZXrÀ`m àdmhmMm doJ Am{U XmoZ {R>H$mUm_Yrb A§Va 
OmÊ`mg bmJbobm  doi Amnë`mbm _m{hV Amho. Amnë`mbm g§W nmÊ`mVrb ~moQ>rMm doJ emoYyZ 
H$mT>md`mMm  Amho.

J{UVr {díbofU :  AmnU x hm ~moQ>rMm doJ , t  bmJbobm doi Am{U y  ho AmH«${_bobo 
A§Va Ago _mZy. åhUyZ 

y = t x 					     ........... (1)

d ho XmoZ {R>H$mUm_Yrb A§Va Ago _mZë`mg.
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àdmhmÀ`m {déÜX {XeoZo OmVmZm ~moQ>rMm doJ = ~moQ>rMm _widoJ - àdmhmMm doJ

H$maU `mdoir ~moQ> àdmhmÀ`m {déÜX {ZKmbobr Amho.

åhUyZ àdmhmÀ`m {déÜX ~moQ>rMm doJ = (x – 2 )  {H$._r / Vmg 

Ë`mgmR>r bmJbobm doi  = 6 Vmg

åhUyZ g_rH$aU (1) dê$Z Amnë`mbm {_iVo :
	 d =  6 (x – 2)  					     ........... (2)

Ooìhm àdmhmÀ`m {XeoZo ~moQ> OmB©b Ë`mdoir ~moQ>rÀ`m _widoJmV àdmhmMm doJ {_idmdm bmJob.

	 åhUyZ àdmhmÀ`m {XeoZo ~moQ>rMm doJ =  (x + 2 )  {H$._r/ Vmg 

	 nU ~moQ>rbm `mdoir àdmhmgmR>r bmJbobm doi = 5 Vmg

	 d = 5 (x + 2) 					      ........... (3)

	 g_rH$aU (2) Am{U  (3) dê$Z Amnë`mbm {_iob.

 	 5(x + 2) = 6 (x – 2)				    ........... (4)

nm`ar 2 :  CH$b (solution) 

g_rH$aU (4)  gmoS>{dë`mg x = 22 Amnë`mbm  {_ioVo.

nm`ar 3 :  ñnîQ>rH$aU  (interpretation) 

x = 22  Amho. åhUyZ ~moQ>rMm g§W nmÊ`mVrb doJ 22 {H$._r. à{V Vmg Amho.

darb CXmhaUmdê$Z Amnë`mbm Ago g_OVo H$s ZXrÀ`m nmÊ`mÀ`m àdmhmMm doJ hm àË`oH$  
{R>H$mUr gmaImM ZgVmo. nmUr {H$Zmè`mÀ`m ~mOy§Zr hiydma dmhVo Va _Yrb nmÊ`mMm doJ VwbZo-
Zo A{YH$ AgVmo. Ë`mMà_mUo ~moQ>rMm doJhr gwadmVrbm H$_r AgVmo Ë`mZ§Va ~moQ> doJ KoVo Am{U  
Á`mdoir Vr Xþgè`m  {R>H$mUr nmohmoMob Voìhmhr ~moQ>rMm doJ H$_r hmoV OmVmo. Aem àH$mao ~moQ>rMm 
gwadmVrMm /  eodQ>Mm doJ Am{U _Yë`m H$mimVrb doJ `m_Ü`o Wmo‹S>m\$ma \$aH$ AmT>iVmo. ~moQ> 
{H$Zmè`mOdi  AJXr Wmo‹S>çm doimgmR>r Agë`m_wio  doJmVrb hm \$aH$ Ho$di Wmo‹S>`m doimgmR>rM 
EHy$U doJmda n[aUm_ H$aVmo. Ë`mgmR>r doJmVrb `m \$aH$mH$S>o Xþb©j Ho$bo Var Mmby gH$Vo. ~moQ>rÀ`m 
doJmVrb Wmo‹S>çmem \$aH$mH$S>ohr AmnU Xþb©j H$ê$ eH$Vmo nmÊ`mÀ`m àdmhmMm doJ, ~moQ>rMm doJ 
`m~amo~aM nmUr Am{U ~moQ>rMm n¥îR>^mJ `m_Yrb Kf©U gwÜXm `m EH§$Xa doJmda n[aUm_ H$aVo Vmo 
n[aUm_hr Iyn H$_r Agë`m_wio n[aUm_H$maH$ Zmhr Ago AmnU J¥hrV Yabo nm{hOo.

åhUyZ AmnU Ago J¥hrV Yabo nm{hOo H$s 

	 1.	 ~moQ>rMm Am{U àdmhmMm doJ hm gd© {R>H$mUr gmaImM Amho.

	 2.	 nmUr Am{U ~moQ>rÀ`m  n¥îR>^mJmVrb Kf©U Am{U hdo_wio hmoUmao Kf©UmMm n[aUm_hr Xþb©{jV 
H$aÊ`m`mo½`M Amho.
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		  darb JmoîQ>r J¥hrV Yê$ZM AmnU g§W nmÊ`mVrb ~moQ>rMm doJ emoYyZ H$mT>bm Amho. 

		 Aem àH$mao darbà_mUo {Xboë`m empãXH$ g_ñ`m gmoS>{dVmZm  Amnë`mbm VrZ  nm`è`m 
Adb§~mì`m bmJVmV. Ë`m åhUOo - 

1.	 gwÌrH$aU. (Formulation)

g_ñ`oMo {díbofU H$ê$Z g_ñ`m gmoS>{dÊ`mgmR>r H$moUVo _w»` KQ>H$ bmJVmV Vo nhmUo. Ë`m§Zm 
g_n©H$ _w»` KQ>H$ åhUVmV. Amnë`m n{hë`m CXmhaUm_Ü`o AmH«${_bobo A§Va Am{U bmJbobo 
noQ´>mob ho _w»` g_n©H$ KQ>H$ hmoVo. `m {R>H$mUr AmnU àdmgmMm añVm, Mmb{dÊ`mMm doJ B. KQ>H$ 
Xþb©{jV Ho$bo. ZmhrVa g_ñ`m gmoS>{dUo A{YH$ AdKS> Pmbo AgVo.  Oo KQ>H$ AmnU Xþb©{jV Ho$bo 
Ë`m§Zm Ag_n©H$ KQ>H$ åhUVmV.

Ë`mZ§Va AmnU g_ñ`oMo J{UVr {díbofU Ho$bo Am{U EH$ AWdm AZoH$ J{UVr g_rH$aUo 
_m§S>br.

	 2.	 CH$b (solution)

  darbà_mUo _m§S>bobr g_rH$aUo `mo½` nÜXVrZo gmoS>dyZ g_rH$aUm§Mr CH$b Ho$br.

	 3.	 ñnîQ>rH$aU (interpretation) : darb nm`ar_Ü`o emoYboë`m CÎmamMm AW© empãXH$  
g_ñ`o_Ü`o {Xboë`m KQ>H$m§À`m g§X^m©V ñnîQ> Ho$bm.

		 Imbrb à_mUo H$mhr g_ñ`m Vwåhmbm gamdmgmR>r {Xboë`m AmhoV Vwåhmbm darb g_ñ`m 
{ZamH$aUmÀ`m nm`è`m§Mo {H$VnV AmH$bZ Pmbo `mMr MmMUr Imbrb CXmhaUm§Mr CH$b 
{Xboë`m VrZ nm`è`m§À`m AmYmao H$ê$Z KoVm `oB©b.

 ñdmÜ`m` A2.1

Imbrb àË`oH$ g_ñ`o_Ü`o nm`ar 1, 2 Am{U 3 à_mUo gmoS>{dÊ`mg g_ñ`o_Yrb g_n©H$ 
Am{U Ag_W©H$ KQ>H$ ñnîQ> gm§{JVbobo AmhoV.

	 1.	 EH$m H§$nZrbm H$mhr H$mimgmR>r  EH$ g§JUH$ hdm Amho. Vr H§$nZr EH$Va g§JUH$ ` 2,000 

àVr_hm XamZo ^mS>`mZo KoD$ eH$Vo AWdm ` 25,000 bm EH$ g§JUH$ IaoXr H$ê$ eH$Vo. Oa 
H§$nZrbm g§JUH$ {XK©H$mimgmR>r hdm Agob Va H§$nZrbm g§JUH$ IaoXr H$aUo ñdñV n‹S>ob 
Am{U Oa H$mhr H$minwaVmM dmnamd`mMm Agob Va IaoXr H$aÊ`mnojm ̂ mS>oVËdmda KoUo ñdñV 
n‹S>ob. Va H§$nZrbm g§JUH$ IaoXrnojm ^mS>oVÎdmda dmnaUo ñdñV nS>Ê`mgmR>r OmñVrV OmñV 
{H$Vr _{hÝ`m§À`m H$mbmdYrgmR>r bmJob?

	 2.	 EH$ H$ma A `m {R>>H$mUmdê$Z 40 {H$._r / Vmg doJmZo B  `m {R>H$mUr Mmbbr Amho. AmUIr 
EH$ H$ma Ë`mMdoir B `m {R>H$mUmhÿZ A H$‹S>o 30 {H$._r /Vmg doJmZo Mmbbr Amho. Oa XmoÝhr 
{R>>H$mUm_Yrb A§Va 100 {H$._r Agë`mg XmoÝhr JmS>`m EH$_oH$s¨Zm {H$Vr doimZ§Va ^oQ>Vrb?
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	 3.	 M§Ð n¥ÏdrnmgyZ 3,84,000 {H$._r A§Vamda Amho. Ë`mMm n¥Ïdr àX{jUoMm _mJ© hm OdiOdi 
dVw©imH$ma Amho. 24 VmgmV EH$ n¥Ïdr àX{jUm nyU© hmoVo Ago J¥hrV Yê$Z M§ÐmMm n¥Ïdr^modVr 
{\$aÊ`mMm doJ {H$Vr Vo emoYyZ H$mT>m.

 						      (π = 3.14 Mm dmna H$am.)

	 4.	 EH$ Hw$Qw>§~mbm Á`m _{hÝ`m§_Ü`o nmÊ`mMm hrQ>a dmnamdm bmJV Zmhr Voìhm gamgar ̀  1,000/- 
drO ~rb ^amdo bmJVo.  Am{U Á`m H$mbmdYrV Vo nmÊ`mMm hrQ>a dmnaVmV Ë`mdoir 
_{hÝ`mbm gamgar ` 1,240/- ~rb ^amdo bmJVo. nmÊ`mMm hrQ>a dmnaÊ`mgmR>r Vmer  
` 8/- IM© `oV Agë`mg hrQ>a XaamoO gamgar {H$Vr Vmg dmnamdm bmJV Agmdm?

A 2.3 H$mhr J{UVr Z_wZo (mathematical models)

AmnU AmVmn`ªV Z{dZ H$mhrM MMm© Ho$bobr Zmhr. `m {d^mJmV AmnU VrZ nm`è`m§_Ü`o 
AmUIr EH$m nm`arMm g_mdoe H$aUma AmhmoV Or Amåhr `mnyduM Aä`mgbobr Amho Vr nm`ar 
åhUOo d¡YVm. d¡YVm (validation) åhUOo H$m`? Vo AmnU nmhÿ. dmñVd OrdZm_Ü`o AmnU Ago 
J{UVr Z_wZo ghgm pñdH$maV Zmhr Oo OrdZmÀ`m dmñVdmer {ZJS>rV ZgVmV. CÎmam§Mr dmñV{dH$Vm 
VnmgUo Am{U Amdí`H$Vm ^mgë`mg J{UVr {ddaUo gwYmamd`mÀ`m `m nÜXVrbm "d¡YVm'  
(validation) Ago åhUVmV.

d¡YVm hr J{UVr Z_wÝ`m_Yrb \$ma _hÎdmMr nm`ar Amho. AmnU `m {d^mJmV `m nm`arMr 
g{dñVa _m{hVr {_idy`m.

gd©à«W_ AmnU  EH$ CXmhaU nmhÿ Á`m_Ü`o d¡YVoZ§Va H$mhr ~Xb H$amdm bmJy Z`o. 

CXmhaU  4 : VwÂ`m ImobrMr bm§~r 6m, Am{U é§Xr  5m Amho. Vwbm VwÂ`m Imobr_Ü`o 30 cm 
~mOy Agboë`m Mm¡agmH¥$Vr \$aem ~gdmd`mÀ`m  AmhoV Va Vwbm {H$Vr  \$aem bmJVrb? ho CXmhaU 
J{UVr Z_wÝ`mÀ`m nm`è`mZwgma gmoS>dm.

CH$b : gwÌrH$aU (formulation)

`m {R>H$mUr `m CXmhaUmMr CH$b H$aV AgVmZm gd©àW_ AmnU ImobrMo joÌ\$i Am{U 
EH$m \$aerMo joÌ\$i {dMmamV KoVbo nm{hOo. \$aerMr EH$ ~mOw 0.3 _r Amho. Am{U ImobrMr 

bm§~r 6 _r Agë`m_wio  6 20
0.3

m
m
=  

\$aem Amåhr bm§~rÀ`m ~mOybm EH$m AmoirV ~gdy eH$Vmo. (AmH¥${V A2.1 nhm).
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AmH¥$Vr A : 2.1

ImobrMr é§Xr 5m Agë`m_wio 5 16.67
0.3

m
m
= . \$aem AmnU é§XrÀ`m EH$m AmoirV ~gdy 

eH$Vmo. nU 16 × 0.3 = 4.8m Am{U 5 – 4.8 = 0.2m _r h`m é§XrÀ`m ^mJmda nyU© \$aer ~gdy 
eH$V Zmhr. ë`m ^mJmda Amnë`m \$aem H$mnyZ ~gdmì`m bmJVrb. ImobrVrb O{_ZrMm \$aer Z 
~g{dbobm ^mJ, 0.2 _r hm EH$ \$aerÀ`m AÜ`m©nojm OmñV bm§~rMm Amho.  Ë`m_wio Amåhr àË`oH$ 
\$aerMo g_mZ XmoZ VwH$S>o H$ê$Zhr dmnê$ eH$V Zmhr.

J{UVr {ddaU (mathematical description) 

Amnë`mbm _m{hV Amho H$s ..

Amdí`H$ Agboë`m EHy$U \$aí`m§Mr g§»`m= (ImobrÀ`m bm§~rda (AmoirV) ~gUmè`m \$aem 
×  ImobrÀ`m é§Xrda (AmoirV) ~gUmè`m \$aem) + H$mnyZ ~gdmì`m bmJUmè`m \$aem...........(1)

CH$b(solution) : darb {ddaUmV gm§{JVë`mà_mUo

ImobrÀ`m bm§~rda (AmoirV) ~gUmè`m \$aem = 20

ImobrÀ`m é§Xrda (ñV§^mV)~gUmè`m \$aem = 16

H$mnyZ ~gdmì`m bmJUmè`m \$aem = 20

`m qH$_Vr darb g_rH$aU (1) _Ü`o KmVë`mg

Amdí`H$ Agboë`m EHy$U \$aem = (20 × 16) + 20 = 320 + 20 = 340.

ñnîQ>rH$aU (interpretation)  : Amnë`m EHy$U 340 \$aem bmJVrb.

d¡YVm (validation) : àË`j ì`dhmamV Á`mdoir AmnU \$aer AmUm`bm OmVmo Ë`mdoir 
Amnbm \$aer {\$Q>a Amnë`mbm H$mhr OmXmÀ`m \$aem AmUm`bm gm§JVmo H$maU H$mnm`À`m doiobm 
H$mhr \$aem ~mX hmoÊ`mMr eŠ`Vm AgVo. nU hr g§»`m Amnë`mH$m _JmamÀ`m H$m¡eë`mda  AmYm[aV 
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AgVo åhUyZ Amnë`mbm g_rH$aUmV gwYmaUm H$amd`mMr Amdí`H$Vm Zmhr. Ë`m {ddaUmdê$Z 
Amnë`mbm \$aer {dH$V KoÊ`mgmR>r  Amdí`H$ Agbobr EH$ T>mo~i g§»`m {_iVo åhUyZ ho {ddoMZ 
`oWoM Wm§~dy`m.

AmVm AmnU AmUIr EH$m doJù`m àg§JmMm Aä`mg H$ê$.

CXmhaU 5.

gZ 2000 gmbr g§`wŠV amîQ´>g§KmÀ`m gXñ` amîQ´>m§Zr EH$ H$amanÌmda ghr Ho$br. Ë`m  
KmofUmnÌm_Ü`o Ë`m§Zr 2015 gmbmn`ªV EH$ {d{eîQ> {dH$mg ñVa JmR>Ê`m~m~V gh_Vr {Xbr. Ë`mbm 
"ghñÌH$ {dH$mg bú`' (millennium development goals). Ago åhQ>bo Jobo. `m bú`m§n¡H$s EH$ 
bú` åhUOo ñÌr-nwéf g_mZVm. hr g_mZVm AmnU g§nmXZ H$ê$ eH$Vmo H$s Zmhr Vo Vnmgmd`mMo EH$ 
gmYZ åhUOo àmW{_H$, _mÜ`{_H$ Am{U _hm{dÚmb`rZ e¡j{UH$ ñVamdarb _wbm§Mo Am{U _wbtMo 
à_mU. ^maV hm gwÜXm ho H$amanÌ ghr H$aUmam EH$ Xoe  Amho. Imbrb à_mUo {Xboë`m  VŠË`mV 
(Table A2.1) àmW{_H$ emioV XmIb Ho$boë`m _wbtMo eoH$‹S>m à_mU {Xbobo Amho.

VŠVm A2.1

      df© XmIb g§»`m à{VeV (±%)

1991 – 92 41.9

1992 – 93 42.6

1993 – 94 42.7

1994 – 95 42.9

1995 – 96 43.1

1996 – 97 43.2

1997 – 98 43.5

1998 – 99 43.5

1999 – 2000 43.6 *

2000 – 2001 43.7 *

2001 – 2002 44.1 *
(Source : Educational Statistics, Webpage of Department of eduation, GOI)  

*hr _m{hVr VmËnyaVr VaVyX åhUyZ KoVbobr Amho.

darb g§»`mË_H$ _m{hVrÀ`m AmYmao àmW{_H$ emioV XmIb hmoUmè`m _wbtMo à_mU H$moUË`m XamZo 
dmT>Vo Amho Ë`mMo J{UVr {ddaU H$am. Ë`mM~amo~a H$moUË`m dfm©V _wbtMo XmIb à_mU 50% da 
nmohmoMob Vo R>adm.
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CH$b : gd©àW_ AmnU øm g_ñ`oMo J{UVr g_ñ`o_Ü`o ê$nm§Va H$ê$`m.

nm`ar 1 : gwÌrH$aU (formulation) 

VŠVm  A2.1 _Ü`o  1991-92, 1992-93 B à_mUo XmIb à_mU {Xbobo Amho. nU e¡j{UH$ 
dfm©À`m gwadmVrbmM àdoe nyU© hmoV Agë`m_wio Vo àdoedf© AmnU 1991, 1992 B. `mà_mUo 
{bhÿ eH$Vmo. AmVm AmnU Ago J¥hrV Yê$ H$s àmW{_H$ emioV àdoe KoUmÀ`m _wbtMo à_mU EH$m 
g_mZ XamZo dmT>Vo Amho Ogo H$s VŠVm A2.1 _Ü`o Xe©{dbo Amho åhUyZ {d{eîQ> df© Zmhr Va dfmªMr 
g§»`m hr _hÎdmMr Amho. (Á`mà_mUo AmnU X.gm.X. eo 8% XamZo ` 15000 Mo 3 dfm©Mo gai 
ì`mO H$mT>VmZm H$mbmdYr 1999 Vo 2002 Amho qH$dm 2001 Vo 2004 Amho ho _hÎdmMo Zmhr Va  
H$mbmdYr 3 dfm©Mm Amho ho _hÎdmMo Amho, `mMà_mUo) `m g_ñ`o_Ü`ohr Ë`mMà_mUo AmnU 1991 
Z§Va dfmªMr g§»`m Am{U _wbtMo XmIb hmoÊ`mMo dmT>V Jobobo à_mU `m§Mr VwbZm H$ê$Z dmT> H$er 
hmoV Jobr Vo nmhÿ eH$Vmo. AmnU `m {R>H$mUr 1991 ho 0 do df© Am{U 1991 Z§Va 1992 _Ü`o 1 df© 
g§nVo åhUyZ 1992 bm 1 Ago {bhÿ. `mà_mUoM 1993 bm 2, 1994 bm 3 `mà_mUo VŠVm A2.2 
Imbrbà_mUo (A2.2)  nwÝhm {bhÿ eH$Vmo Vmo Imbrbà_mUo V`ma hmoB©b .

VŠVm A2.2

df© XmIb g§»`m 
%_Ü`o

0 41.9

1 42.6

2 42.7

3 42.9

4 43.1

5 43.2

6 43.5

7 43.5

8 43.6

9 43.7

10 44.1

Imbrb VŠË`mV  XmIb g§»`oVrb dmT> {Xbobr Amho.
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VŠVm  A2.3

df© XmIb g§»`m % _Ü`o dmT>

0 41.9 0

1 42.6 0.7

2 42.7 0.1

3 42.9 0.2

4 43.1 0.2

5 43.2 0.1

6 43.5 0.3

7 43.5 0

8 43.6 0.1

9 43.7 0.1

10 44.1 0.4

1991 nmgyZ 1992 n`ªV EH$m dfm©AIoa> XmIb hmoÊ`mMo à_mU 0.7% Zo dmT>bo Amho. Xþgè`m df© 
AIoabm ho à_mU 0.1% Zo dmT>bo Amho. darb AmamIS>`mVrb _m{hVrdê$Z AmnU àË`oH$ dfmªMr 
g§»`m Am{U dmT>rMo à_mU ̀ m_Yo {d{eîQ> Agm g§~§Y {XgyZ ̀ oV Zmhr nU dmT> hr gw{ZpíMVnUo {XgyZ 
`oVo. \$ŠV n{hë`m dfu Am{U 10 ì`m dfu hr dmT> Oam OmñV à_mUmV Pmbobr {XgyZ `oVo. `mdê$Z 

gamgar åhUOoM - = 0.7 0.1 0.2 0.2 0.1 0.3 0 0.1 0.1 0.4
10

+ + + + + + + + +  = 0.22

\ AmnU dmT>rÀ`m à_mUmMm gamgar Xa 0.22% Amho Ago J¥hrV Yê$.

J{UVr {ddaU : 

AmnU XmIb g§»`oÀ`m dmT>rMo pñWa à_mU à{Vdfu 0.22% Amho Ago J¥{hV Yabo Amho.

åhUyZ n{hë`m dfm©V XmIb eoH$S>odmar (EP) = 41.9 + 0.22

\ Xþgè`m dfm©Vrb XmIb eoQ>¸o$dmar = 41.9 + 0.22 + 0.22

				        = 41.9 + 2(0.22)
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{VgÝ`m dfm©Vrb XmIb eoQ>¸o$dmar   = 41.9 + 0.22 + 0.22 + 0.22

				        = 41.9 + 3(0.22)

\ `mMà_mUo n ì`m dfm©Vrb eoQ>¸o$dmar = 41.9 + 0.22n OoWo (n > 1)	 ..............	(1)

		 AmVm Amnë`mbm _wbtMo XmIb à_mU 50% n`ªV {H$Vr dfm©V nmohmoMob Vr g§»`m gwÜXm 
emoYyZ H$mT>br nm{hOo. Ë`mgmR>r darb g_rH$aUm_Yrb (1) n qH$_V Amåhmbm emoYmdr 
bmJob.

		  50 = 41.9 + 0.22 n					     ..............	(2)

nm`ar  2 :  CH$b (solution): g_rH$aU (2) gmoS>dyZ Amnë`mbm {_iob.

	 0.22 n = 50 – 41.9 = 8.1

n = − = =50 41 9

0 22

8 1

0 22
36 8

.

.

.

.
.

	 n = 8.1
0.22

= 36.8

nm`ar  3 : ñnîQ>rH$aU (interpretation) : 

dfmªMr g§»`m hr EH$ nyUmªH$ g§»`m AgyZ gm§p»`H$sÀ`m gm_mÝ` {Z`_mZwgma AmnU 36.8 hr 
g§»`m 37 Aer {bhÿ eH$Vmo.

\ _wbtMo XmIb à_mU 50% da

	 1991 + 37 = 2028 `m dfm©V nmohmoMob.

empãXH$ g_ñ`m{ZamH$aU gm_mÝ`nUo BWoM g§nVo. nU dmñV{dH$ {OdZmer {ZJS>rV {dMma 
AgVmZm dmñV{dH$ OrdZmV `m CÎmamMr ì`mßVr Hw$R>n`ªV Agob ho Amnë`mbm nhmdo bmJob.

nm`ar 4 : d¡YVm (validation) :  AmVm AmnU g_rH$aU (2) dmñV{dH$ OrdZmVrb gË`Vm 
nS>VmiyZ nmhÿ`m.  Amnë`mbm _m{hV Agboë`m dfmªMr g§»`m emoYyZ H$mTy>. g_rH$aU (2) dmnê$Z 
2 Am{U Ë`m§Mr _m{hV Agboë`m g§»`m§er Ë`m_Yrb \$aH$mdê$Z Ë`m§Mr VwbZm H$é. gXa qH$_Vr  
VŠVm A2.4 _Ü`o {Xboë`m AmhoV.
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VŠVm A2.4

df© XmIb g§»`m

(% _Ü`o)

g_r (2) à_mUo {_
iboë`m

qH$_Vr (% _Ü`o)

\$aH$ 

% _Ü`o

0 41.9 41.90 0.00

1 42.6 42.12 0.48

2 42.7 42.34 0.36

3 42.9 42.56 0.34

4 43.1 42.78 0.32

5 43.2 43.00  0.20

6 43.5 43.22 0.28

7 43.5 43.44 0.06

8 43.6 43.66 – 0.06

9 43.7 43.88 – 0.18

10 44.1 44.10 0.00

darb VŠË`m_Yrb qH$_VtÀ`m {ZarjUmdê$Z Amnë`mbm _m{hV hmoB©b H$s g_r. (2) à_mUo 
{_imboë`m qH$_Vr àË`jmV Agboë`m qH$_Vr nojm Odinmg 0.3% Vo 0.5% Zo H$_r AmhoV. hm 
\$aH$ nwT>o OmD$Z Odi  Odi 3 Vo 5 dfm©n`ªV Joë`mZ§Va àË`jmV dm{f©H$ dmT> hr 1% Vo 2% 
BVH$s hmoB©b, EdT>r dm{f©H$ V\$mdV  hr pñdH$m`© H$aÊ`m`mo½` Amho.

`m CXmhaUm_Ü`o g_rH$aU  (2) ho J{UVr Z_wZm

g_Om Amåhr Ago R>a{dbo H$s {XgyZ Ambobr hr V\$mdV Iyn _moR>r Amho Am{U Amåhr Vr 
gwYmabr nm{hOo Va Amnë`mbm nyÝhm nm`ar 1 : gwÌrH$aUmH$S>o Omdo bmJob Am{U g_rH$aU  (2) 
_Ü`o Ano{jV ~Xb H$amdo bmJVrb. Vgo AmnU H$ê$Z nmhÿ`m.
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nm`ar 1 : nwZgw©ÌrH$aU (reformulation) 

AmnU nwÝhm Ago J¥hrV Yê$ H$s VŠË`m_Yrb qH$_Vr R>am{dH$ 0.22% À`m A§VamZo dmT>VmV. 
nU `mdoir AmnU Ì¥Q>r H$_r H$aÊ`mÀ`m ÑîQ>rZo gwYm[aV JwUH$mÀ`m dmna H$aUma AmhmoV. Ë`mgmR>r 
AmnU gd© qH$_Vt_Yrb V\$mdVrMm _Ü` H$mTy>`m.

→  0 0.48 0.36 0.34 0.32 0.2 0.28 0.06 0.06 0.18 0
10

+ + + + + + + − − + = 0.18

AmnU hr _Ü` (gamgar) qH$_V KoD$Z g_rH$aU (2) nyÝhm XþéñV H$ê$Z _m§Sy> eH$Vmo.

gwYm[aV J{UVr  {ddaU   (revised mathematical description) : 

g_rH$aU 2 _Ü`o darbà_mUo H$mT>bobr gamgar Kmby Amnë`mbm Imbrbà_mUo gwYm[aV gwÌ 
qH$dm g_rH$aU {_iob. 

n ì`m dfm©Vrb XmIb g§»`oMr eoH$S>odmar 

= 41.9 + 0.22 n + 0.18 = 42.08 + 0.22 n  OoWo ( n ≥1 ) 			   ............... (3)

AmnU g_rH$aU  (2) gwÜXm gwYm[aV ñdê$nmV _m§Sy> eH$Vmo. Vo gwYm[aV gwÌ Ago

		  50 = 42.08 + 0.22 n					     ............... (4)

nm`ar 2: gwYm[aV CH$b (altered solution): g_rH$aU (4) gmoS>{dë`mg Amnë`mbm 
{_iob.

	 0.22 n  = 50 42 08

0 22

− .

.

            = 7.92

	        n = 7.92
0.22

 = 36

nm`ar 3 : ñnîQ>rH$aU (interpretation) : 

n = 36 Agë`m_wio _wbtMo XmIbà_mU 50%  nmohmoMÊ`mgmR>r 36 df} bmJVrb. åhUyZ 
1991 + 36 = 2027 `m dfu eoH$S>m à_mU 50% da  nmohmoMoV.

nm`ar 4 (d¡YVm) (validation) :

 AmnU nwÝhm EH$Xm g_rH$aU (4) dmnê$Z {_bboë`m qH$_VtMr VwbZm _yi qH$_Vrer H$ê$Z 
nmhÿ. Imbrb VŠVm A2.5 _Ü`o VwbZm Ho$bobr Amnë`mbm nmhm`bm {_iob.
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VŠVm A2.5 

df© XmIb g§»`m 

( % _Ü`)

g_rH$aU 2 
à_mUo {_imboë`m 

qH$_Vr

XmoÝhr qH$_Vr 
_Yrb \$aH$  

g_rH$aU (4) 
à_mUo {_imboë`m 

qH$_Vr 

qH$_Vr_Yrbo 
\$aH$

0 41.90 41.90 00 41.90 00

1 42.60 42.12 0.48 42.30 0.3

2 42.70 42.34 0.36 42.52 0.18

3 42.90 42.56 0.34 42.74 0.16

4 43.10 42.78 0.32 42.96 0.14

5 43.20 43.00 0.20 43.18 0.02

6 43.50 43.22 0.28 43.40 0.10

7 43.50 43.44 0.06 43.62 -0.12

8 43.60 43.66 -0.06 43.84 -0.24

9 43.70 43.88 -0.18 44.06 -0.36

10 44.10 44.10 00 44.28 -0.18

 `oWo AmnU {ZarjUmZo EH$ JmoîQ> gm§Jy eH$Vmo H$s, g_rH$aU 4 Zo {_imboë`m qH$_Vr `m  
g_rH$aU 2 Zo {_imboë`m qH$_Vrnojm _yi qH$_VtÀ`m OdiÀ`m AmhoV. `oWo MwH$m§Mr gamgar 0 
Amho.

AmnU `m {R>H$mUr hm ^mJ Wm§~dy. H$maU g_rH$aU 4 ho Amnbo `mo½` J{UVr {ddaU Amho Oo 
df© Am{U XmIb g§»`m `m eoH$S>odmarMm g§~§Y Xe©{dVo. AmnU EH$ Agm J{UVr Z_wZm `oWo V`ma 
Ho$bobm Amho Omo XmIb g§»`m dmT>rMo à_mU Xe©{dVmo.

Amnë`mH$S>o Agbobr J{UVr gmYZo d _m{hVr dmnê$Z J{UVmMo EH$ {d{eîQ> ê$n V`ma H$aVmo 
Ë`mbm J{UVr Z_wZm (mathematical modelling) åhUVmV.

Amnë`mH$S>o Agboë`m J{UVr gmYZmMm dmna H$ê$Z Amåhr EH$ J{UVr Z_wZm V`ma H$aÊ`mMm 
à`ËZ Ho$bm. Amnë`mH$S>o Agboë`m _m{hVrÀ`m AmYmao AOyZ Mm§Jbo A§XmO ~m§YVm `oVrb Aer 
J{UVr gmYZo AmhoV. na§Vy Vr EH$m R>am{dH$ _`m©Xo nbrH$S>Mr AmhoV. ̀ m ñVamda Am_Mm hoVy BVH$mM 
Amho H$s Vwåhmbm J{UVr Z_wZm H$gm V`ma H$amdm ̀ mMr _m{hVr AdJV H$ê$Z XoUo. ̀ m nbrH$S>o OmD$Z 
Vwåhr AMyH$ {ZXmZ Ho$boM  nm{hOo Ago H$mhr Zmhr.

AmnU AmÎmmn`ªV Ho$boë`m MM}Z§Va Amnë`mbm dmñVd  {OdZmVrb àg§Jmda  AmYm[aV J{UVr 
Z_wZm V`ma H$aUo Amnë`mbm AmdS>ob. Imbr gamdm§gmR>r {Xbobm g_ñ`oÀ`m g§X^m©V Vw_Mo AmH$bZ 
VnmgZÊ`mMm à`ËZ H$am.
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ñdmÜ`m` A2.2

	 1.	 400 _rQ>a WmdÊ`mMr ñnYm© Am°qbnrH$_Ü`o g_m{dîQ> Ho$ë`mnmgyZ Ë`m ñnY}V gwdU©nXH$ 
{_i{dÊ`mgmR>r bmJbobm H$mbmdYr Imbrb VŠË`mV {Xbobm Amho. Ë`mdê$Z df} Am{U 
bmJbobm doi `m_Yrb g§~§Y Xe©H$ J{UVr Z_wZm (gwÌ) V`ma H$am. Ë`mM~amo~a nwT>rb 
H$mimVrb Am°qbnrH$ ñnY}_Yrb doioMm A§XmO H$aÊ`mgmR>r Ë`mMm dmna H$am. 

VŠVm A2.6

df© H$mbmdYr (goH§$Xm_Ü`o)

1964 52.01

1968 52.03

1972 51.08

1976 49.28

1980 48.88

1984 48.83

1988 48.65

1992 48.83

1996 48.25

2000 49.11

2004 49.41

A 2.4 J{UVr Z_wZm aMZm H$aÊ`mMr nÜXV, {VMo  \$m`Xo Am{U _`m©Xm.

AmVm AmnU J{UVr Z_wZm V`ma H$aÊ`mÀ`m nm`è`m H«$_dma {dMmamV KoD$Z `m MM}Mm g_mamon 
H$ê$`m. darb CXmhaUmÀ`m nmíd©^y_rda AmVm AmnU J{UVr Z_wZm V`ma H$aÊ`mÀ`m nm`è`m§Mm 
Wmo‹S>Š`mV D$hmnmoh H$ê$`m.

nm`ar 1 : gwÌrH$aU  (formulation)  : 

A2.2 {d^mJmVrb CXmhaUmV Ho$bobo. gwÌrH$aU A2.3  _Ü`o KoVboë`m CXmhaUmVrb gwÌrH$aU 
`m_Yrb \$aH$ Vw_À`m bjmV Ambm AgboM. CXmhaU - 1 _Yrb {Xbobr _m{hVr hr Amnë`mbm 
Oemg Ver dmnaÊ`mg V`ma hmoVr nU. A2.3  _Ü`o {Xboë`m CXmhaUmV Vgo ZìhVo.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



J{UVr Z_wÝ`m§Mm n[aM`	 101

Ë`m_Ü`o Amnë`mbm Wmo‹S>o J{UVr {ddaU H$amd`mg Wmo‹S>m A{YH$ doi bmJob. Amåhr Ho$bobo 
gwÌ Amåhr VnmgyZ nm{hbo Am{U Ë`mnojm gwYm[aV gwÌ Amåhmbm nwÝhm H$mTy>Z ¿`mdo bmJbo. H$maU 
àW_ H$mT>boë`m gwÌmnojm Z§Va {_imbobo gwÌ AMyH$VoÀ`m ÑîQ>rZo Oam OdiMo Am{U `mo½` hmoVo. 
gd©gm_mÝ`nUo ho `mo½`M Amho. H$s, dmñVd {OdZmVrb àg§Jm_Ü`o AmnU n{hë`m§Xm H$aV Agboë`m  
gm_mÝ`rH$aU qH$dm gwÌrH$aUmnojm Xþgè`mdoir Ho$bobo gwÌrH$aU ho A{YH$ amñV AgVo. Ooìhm AmnU 
dmñVd {OdZmVrb  g_ñ`m gmoS>{dVmo Voìhm gm_mÝ`rH$aUmbmM OmñV doi bmJVmo. CXmhaUmW© 
Ý`yQ>ZMo JVr{df`H$ {Z`_ ho EH$ J{UVr {ddaUmMo CÎm_ CXmhaU Amho. Vo {dYmZmWu {bhrUo gmono 
Amho nU Vo emoYyZ H$mT>Ê`mgmR>r Ý`yQ>ZZr Ho$boë`m J{UVr {ddaUmbm Iyn _m{hVrMo à{H«$`mH$aU H$amdo 
bmJVo Amho. Ë`mbm Iyn H$m_ hr H$amdo bmJbo Am{U doi hr Iyn bmJbm. Ë`mMo Vo à`ËZ {ZpíMVnUo 
Ë`mgmR>r `mAmYr Ho$boë`m d¡km{ZH$m§À`m VwbZoV Iyn _moR>o AmhoV. 

gwÌrH$aUm_Ü`o Imbrb VrZ nm`mè`m§Mm g_mdoe hmoVmo

(i)	g_ñ`oMr ì`m»`m H$aUo (stating the problem): 

g_ñ`m Zoh_rM AñnîQ>nUo qH$dm g§{X½YnUo _m§S>br OmVo. CXmhaUmW© : _wbm§Mo Am{U _wbtMo 
XmIb à_mU ho gmaIoM Agmdo Ago EH$ CXmÎm Ü`o` Amnë`mbm JmR>md`mMo  AgVo. `mMm AW© 
Agm hmoVo H$s emiobm OmÊ`mè`m d`moJQ>mVrb EHy$U _wbmn¡H$s 50% _wbo Am{U 50% _wbr emioV 
XmId ìhm`bm hì`mV Xþgam _mJ© Agm H$s _wbtMo  emioV XmIb hmoÊ`mMo à_mU 50% hmoB©b 
`mMr ImÌr H$aUo. Amåhr Ë`m g_ñ`o_Ü`o `m Xþgè`m {dYmZmMm dmna Ho$bm Amho.

	 (ii)	g_ñ`oer g§~§{YV KQ>H$ AmoiIUo (identifying relevant factors):  

`m Q>ß`mda AmnU H$moUH$moUË`m KQ>H$m_Yrb H$moUH$moUVo ghg§~§Y _hÎdmMo AmhoV Am{U 
H$moUVo KQ>H$ _hÎdmMo ZmhrV Vo R>a{dbo nm{hOo. CXm. àmW{_H$ emioV _wbtÀ`m Zm|XUr g§X^m©Vrb 
g_ñ`m_Ü`o _mJrb dfm©Vrb _wbtMo XmIb à_mU ho `mdfuÀ`m XmIb g§»`oda à^md nmSy> eH$Vo. 
H$mhr nmbH$m§Zr Ooìhm _wbtZm emioV XmIb Ho$bo Ë`mMm n[aUm_ BVam§À`mda hmoVmo Am{U Ë`m§Zmhr 
dmQy> bmJVo H$s AmnU nU _wbtZm emioV nmR>dm§d nU hr ~m~ AmnU nyU©nUo Xþb©jrV R>odbr. hr 
~m~ nU _hËdmMr  Voìhm dmQ>br AgVr Ooìhm Zm|XUrMo eoH$‹S>m à_mU R>am{dH$ A§H$m§Zr nwT>o Jobo AgVo 
Am{U gXa ~m~ AmnU {dMmamV KoVbr AgVr Va g_ñ`oVrb Jw§VmJw§V nwÝhm dmT>br AgVr.

	 (iii) 	J{UVr {ddaU  (mathematical description) :

g_Om Amnë`mbm g_ñ`m ñnîQ>nUo g_Obr Am{U Ë`m_Yrb H$moUVo KQ>H$ A{YH$m{YH$ 
_hÎdmMo Am{U g_n©H$ AmhoV ho  Amnë`mbm  g_Oë`mZ§Va _hÎdmÀ`m  KQ>H$m§_Yrb g§~§Y AmnU 
g_rH$aUmÀ`m ñdê$nmV, AmboImÀ`m ñdê$nmV AWdm AÝ` JmoîQ>tÀ`m ñdê$nmV Agë`mg àË`oH$ 
_hÎdmMm KQ>H$ EH$m MbnXmÀ`m ñdê$nmV g_rH$aUmV Ambm nm{hOo.
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nm`ar 2 : CH$b (solution) 

J{UVr {ddaU qH$dm J{UVr g_rH$aU Amnë`mbm g_ñ`m CbJSy>Z XoV Zmhr. J{UVr nm`è`m§À`m 
gmhmæ`mZo AmnU g_rH$aU gmoS>{dbo nm{hOo. `m nm`arda Amnë`m J{UVr CH$b H$amd`mÀ`m 
H$m¡eë`m§Mm qH$dm Om{Udm§Mm nyU© dmna hmoVmo.

nm`ar 3 : CH$brMo AW©ñnîQ>rH$aU (interpreting the solution)

J{UVr CH$b åhUOoM g_rH$aUmVrb MbnXmMr qH$_V emoYyZ H$mT>Uo. Amnë`mbm `m {H$_
VrMm AW© H$m` Vmo nhmÊ`mgmR>r nwÝhm EH$Xm g_ñ`oH$S>o OmD$Z AmnU g_ñ`oÀ`m g§X^m©V emoYyZ 
H$mT>boë`m {H$_VrMm AY© ñnîQ> H$am`bm hdm.

nm`ar 4 : CH$brMr d¡YVm  (validating the solution) 

CH$br_YyZ {_imbobr qH$_V Amnë`mbm dmñVdmer  Ë`mMr VwbZm H$ê$Z nhmdr Oa AmnU 
emoYbobo CÎma dmñVdm§er {ZJS>rV Agob Va AmnU V`ma Ho$bobo J{UVr gwÌ g_n©H$ Amho Ago 
g_Omdo. AJa  Vgo Zgë`mg Amåhr CXm A.2.3 _Ü`o nm{hë`mà_mUo nwÝhm gwÌrH$aUmH$S>o OmD$Z 
gwYm[aV J{UVr Z_wZm V`ma H$amdm.

J{UVr Z_wZm V`ma H$aÊ`mMm nÜXVr_Ü`o hr nm`ar åhUOo g_ñ`m {ZamH$aU H$aUo Am{U J{UVr 
Z_wZm V`ma H$aUo `m_Yrb  à_wI \$aH$ Amho hr nm`ar J{UVr Z_yZm V`ma H$aÊ`mÀ`m nÜXVr _Yrb 
_w»` nm`ar AgyZ ~è`mMdoim empãXH$ g_ñ`m gmoS>{dVmZm Vr ghgm AmT>iyZ ̀ oV Zmhr. H$mhr gmoß`m 
empãXH$ g_ñ`m {ZamH$aUmV Amnë`mbm CÎmamMr d¡YVm VnmgyZ nhmÊ`mMr JaO {ZpíMVnUo ZgVo. 
H$maU Ë`mdoir Amnë`mbm AMyH$ CÎma ghOnUo {_iVo. nU A2.3 `m {d^mJmV {Xboë`m g_ñ`oÀ`m 
{ZamH$aUmg§X^m©V Amnë`mbm àW_M `m  nm`arMr JaO àm_w»`mZo nhmd`mg {_imbr.

Amåhr Imbrbà_mUo AmH¥${V A2.2 _Ü`o J{UVr Z_wZm V`ma H$amd`mÀ`m nm`è`m§Mm H«$_ 
gmam§eê$nmZo {Xbobm Amho. VwQ>H$ aofoÀ`m ~mUmZo d¡YVm `m nm`arnmgyZ gwÌrH$aU nm`arH$S>o OmÊ`mMm  
_mJ© XmI{dbobm Amho. `mMo H$maU åhUOo d¡YVm VnmgyZ nm{hë`mZ§Va Amdí`H$Vm Zgë`mg 
d¡YVoH$Sy>Z gwÌrH$aUmH$S>o nwÝhm OmÊ`mMr JaO Zgob.
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AmVm Vwåhr J{UVr Z_wZm V`ma H$amd`mÀ`m gd© nm`è`m§Mm g{dñVa Aä`mg Ho$bobm Amho. 
AmVm Ë`mÀ`m H$mhr ÑîQ>rH$moZm§~m~V MMm© H$é`m.

J{UVr Z_wZm V`ma H$amd`mMm _w»` CÔoe åhUOo dmñV{dH$ OrdZmVrb g_ñ`m J{UVr g_ñ`oV 
ê$nm§VarV H$ê$Z Ë`m~Ôb Cn`wŠV _m{hVr {_io{dUo hm hmo`, àm_w»`mZo Ooìhm AmnU àË`j OrdZm-
Vrb g_ñ`m§Mr I{M©H$ à`moJ H$ê$Z AWdm àË`j {ZarjU H$ê$Z _m{hVr {_idy eH$V Zmhr Voìhm 
hr J{UVr nÜXV \$maM Cn`moJr Amho.

Vwåhmbm J{UVr Z_wZm nÜXVrM H$m? Agm {dMma H$am`bm bmdUmam, àíZhr nSy> eHo$b  
Ë`mgmR>r Ë`mMo AmUIr H$mhr \$m`Xo $/ Cn`moJ AmnU nmhÿ`m. g_Om Amnë`mbm _WwaoVrb Vob 
ewÜXrH$aU H$maImÝ`m_wio VmO_hbda hmoUmao Xþîn[aUm_ Aä`mgm`Mo Agë`mg Amåhr VmO_hbdarM 
Ë`m ~m~tMo n[aUm_ VnmgyZ nhmd`mMo à`moJ H$ê$ eH$Uma Zmhr, Am{U Vo amñV $/ gwa{jV XoIrb 
Zmhr& nU EH$ à_mU~ÜX Z_wZm dmnê$Z AmnU {ZpíMVnUo H$ê$ eH$Vmo. nU Ë`mgmR>r Amnë`mbm 
H$mhr {d{eîQ> gmoB© gdbVr H$ê$Z ¿`mì`m bmJVrb Á`m Iyn I{M©H$ AgVrb. Aem doir J{UVr 
Z_wZm nÜXV hr \$maM Cn`moJr nS>Vo.

g_Om, Amnë`bm 5 dfm©Z§Va {H$Vr àmW{_H$ emim§Mr JaO Amho. Vo g_OyZ ¿`m`Mo Agë`mg, 
`m ~m~V Ho$di J{UVr Z_wZm nÜXVr dmnê$ZM Amnë`mbm g_mYmZH$maH$ CÎma {_ioV. Ë`mMà_mUo 
`mM nÜXVrMm dmna H$ê$Z emñÌkm§Zr Amnë`mbm _m{hV Zgboë`m AZoH$ JmoîQ>tMo ApñVËd {gÜX 
Ho$bo Amho.

A2.3 `m {d^mJmV Vwåhr nmhrbo Amho H$s, AmnU Xþgè`m CXmhaUm_Yrb CÎma A{YH$ AMy-
H$nUo {_idy eH$bmo AgVmo nU Amnë`mH$S>o g_n©H$ J{UVr gmYZo ZìhVr åhUyZ AmnU Ë`mM 
{R>H$mUr g_mYmZ _mZbo. dmñV{dH$ OrdZmVhr Aer n[apñWVr AZw^dmd`mg {_iÊ`mMr eŠ`Vm 
AgVo. ~è`mMdoim Amnë`mbm hmVr Amboë`m CÎmamda g_mYmZ _mZmdo bmJVo H$maU Ë`m {R>H$mUr 
Amnë`mH$‹S>o A{YH$ g_n©H$ J{UVr gmYZo qH$dm _m{hVr CnbãY ZgVo. CXm. hdm_mZmg§X^m©V AMyH$ 
_m{hVr H$mT>md`mg Amnë`mH$S>o ŠbrîQ> g§H$ënZm AmhoV Am{U Ë`m~m~V AMyH$ A§XmO dV©{dÊ`mg 
Amdí`H$ Agbobr gmYZo qH$dm _m{hVr ApñVËdmVM Zmhr.

Amnbo J{UVr gwÌ gwYmaÊ`mMr ì`mßVr H$m` Agmdr ̀ m~Ôb Vwåhr CËgwH$ Agmb Va AMwH$nUo 
CÎma H$mT>d`mMo Agë`mg Amnë`mbm Ë`m g_ñ`o_Yrb OmñVrV OmñV KQ>H$ bjmV ¿`mdo bmJVrb. 
Ooìhm AmnU Ago H$aVmo Ë`mdoir Amnë`mdab J{UVr g_rH$aUmV EH$mnojm OmñV MbnXm§Mm dmna 
H$amdm bmJob. nU Ago J{UVr gwÌ qH$dm g_rH$aU dmnaoUohr {VVHo$M AdKS> Amho. Ë`mgmR>r AmnU 
V`ma Ho$bobo g_rH$aU ho gmono Agmdo. Mm§Jë`m J{UVr g_rH$aUmV AWdm Z_wÝ`mV àm_w»`mZo XmoZ 
JmoîQ>r Agmì`mV.
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1. AMwH$Vm - åhUOoM Vo dmñVdmer {H$Vr {ZJS>rV Amho.

2. dmnaÊ`mg gwb^ 

CXmhaUmW© : Ý`yQ>ZÀ`m JVr{df`H$ {Z`_m§Mr g_rH$aUo $/ gwÌo A{Ve` gmonr AmhoV Am{U 
AZoH$ àH$maÀ`m g_ñ`m gmoS>{dÊ`mgmR>r {VVH$sM à^mdr nU AmhoV.

åhUOoM J{UVr Z_wZm/g{_H$aU ho gd© g_ñ`o darb CÎma Amho H$m? _wirM Zmhr. Va Ë`mÀ`m 
H$mhr _`m©Xmhr AmhoV.

AWm©V, AmnU EH$ JmoîQ> bjmV R>odbr nm{hOo H$s. J{UVr Z_wZm hm dmñVd OrdZmVrb 
g_ñ`oMo EH$ gaiê$n Amho Oo gmoß`m [aVrZo _m§S>bobo AgVo nU dmñV{dH$nUo J{UVr Z_wZm Am{U 
g_ñ`m àË`jmV XmoÝhr doJdoJù`m JmoîQ>r AmhoV. Ogo ^m¡{VH$ d ^m¡Jmo{bH$ d¡{eîQ>ço XmI{dUmam - 
XoemMm ZH$mem Am{U àË`j Xoe ̀ m Xmohmo_Yrb \$aH$mà_mUoM, EImÚm {R>H$mUMr g_wÐgnmQ>rnmgyZMr 
C§Mr AmnU ZH$memV emoYyZ H$mTy> eH$Vmo nU EImÚm {R>H$mUmÀ`m bmoH$m§Mr d¡{eîQ>`o Ë`mV gmnS>V 
ZmhrV. åhUyZ J{UVr Z_wZm AmnU Ho$di g_ñ`m {ZagZ H$aÊ`mnwaVm dmnabm nm{hOo Am{U ho H$aV 
AgVmZm AmnU Ë`m_Ü`o ̀ oUmao Xþb©jrV KQ>H$ bjmV R>odbo nm{hOoV. Ë`mM~amo~a Oo g_rH$aU AmnU 
V`ma H$aVmo Vo Ë`mÀ`m _`m©XonbrH$S>o dmné Z`o. Á`m {R>H$mUr Amdí`H$ Amho Ë`mM {R>H$mUr dmnamdoV 
nwT>rb B`ÎmoV `m~Õb AmnU g{dñVa _m{hVr KoD$.

ñdmÜ`m` A2.3

	 1.	 nwñVH$m_Yrb BVa empãXH$ g_ñ`m gmoS>{dUo ho J{UVr Z_wÝ`mÀ`m nÜXVrnojm doJio H$go 
Amho?

	 2.	AZoH$Xm Mm¡H$m_Ü`o ahXmar OmñV hmoVo Am{U dmhZm§Zm Iyn doi VmQ>H$iV Ë`m{R>H$mUr Wm§~m~o 
bmJVo. dmhZm§Mo ho VmQ>H$iV Wm§~Uo H$_r H$amd`mÀ`m ÑîQ>rZo Imbrbn¡H$s H$moUVo KQ>H$ 
_hÎdmMo AmhoV Am{U H$moUVo _hÎdmMo ZmhrV Ago Vwåhmbm dmQ>Vo. 

	 (i)	 noQ´>mobMm Xa

	 (ii) 	dmhZo Mm¡H$mV `odyZ Wm§~Ê`mMm Xa

	 (iii) 	gm`H$b, [ajm ̀ mgmaIr hiy MmbUmar dmhZo Am{U H$ma, XþMmH$s JmS>çm ̀ mgmaIr doJmZo 
OmUmar dmhZo `m§Mo à_mU.

A.2.5. gmam§e (summary)

AZw~§YmVrb `m àH$aUmV AmnU Imbrb _wÔo Aä`mgbo.

	 1.	 empãXH$ g_ñ`m gmoS>{dÊ`mÀ`m à{H«$`oVrb gm_m{dîQ> nm`è`m.

	 2.	 H$mhr J{UVr Z_wÝ`m§Mr (g_rH$aUm§Mr$/gwÌm§Mr) aMZm.
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	 3.	 J{UVr Z_wÝ`mMr aMZm H$amd`mÀ`m nm`è`m Imbrb Mm¡H$Q>rV {Xboë`m AmhoV.

	 1.	 gwÌrH$aU (formulation):

	 (i)	 g_ñ`m d¡Ym{ZH$ ñdê$nmV _m§S>Uo.

	 (ii)	 g§~§YrV KQ>H$ AmoiIUo

	 (iii)	 J{UVr {ddaU

	 2.	 g_ñ`oMr CH$b (solution of a problem)

	 3.	 dmñVd OrdZmÀ`m g§X^m©V CÎmamMo  AW© ñnîQ>rH$aU H$aUo.

	 4.	 g_ñ`o`m g§X^m©V CH$brMr d¡YVm nS>VmiUo.

	 4.	 J{UVr Z_wÝ`m§Mo _w»` CÔoe, \$m`Xo Am{U Ë`mÀ`m _`m©Xm 


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CÎma gyMr

ñdmÜ`m`  7.1

	 1.	 Vo g_mZ AmhoV.	 6.	  

ñdmÜ`m`  7.2

	 6.	  	 7.	 45° àË`oH$s

ñdmÜ`m`  7.3

	 3.	 (ii)  (i) nmgyZ  

ñdmÜ`m`  8.1 

	 6.		  (i)	∆ DAC Am{U ∆ BCA nmgyZ XmIdm   d  B.

		  	 (ii)	 à_o` 8.4 dmnê$Z XmIdm   

ñdmÜ`m`  8.2 

	 2.	PQRS hm g_m§Va^yO Mm¡H$moZ Amho ho XmIdm. VgoM PQ||AC Am{U  PS||BD åhUyZ  

 = 90°

	 5.	AECF hm g_m§Va^yO Mm¡H$moZ Amho åhUyZ AF||CE B.

ñdmÜ`m`  9.1 

	 1.	 à_o` 10.1 à_mUo {gÜX H$am. EH$ê$n dVw©imÀ`m Ordm§Mm {dMma H$ê$Z.

	 2.	SAS (~m.H$mo.~m) EH$ê$n H$gmoar dmnê$Z XmoZ DMr EH$ê$nVm XmIdm.

ñdmÜ`m`  9.2

	 1.	 6 cm àW_ H|$ÐmZm OmoS>Umar aofm bhmZ dVw©imÀ`m {ÌOodarb b§~ Amho. Am{U g_mB©H$ Ordm 

bhmZ dVw©imMm ì`mg Amho ho XmIdm.

	 2.	O _Ü` Agboë`m dVw©imÀ`m XmoZ g_mZ Ordm AB Am{U CD `m E q~XÿV N>oXVmV. Va  

OM ⊥ AB Am{U ON ⊥ CD H$mT>m.  OE OmoS>m. H$mQ>H$moZ  DOME Am{U DONE EH$ê$n 

AmhoV  Ago XmIdm. 
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	 3.	 CXmhaU 2 à_mUo gmoS>dm .

	 4.	OM ⊥ AD H$mT>m

	 5.	 aoe_m, gb_m, _ZXrn `m§Zm H«$_e…  R,S Am{U M q~XÿÛmao 

XmIdm g_Vm  KR = x m (AmH¥$Vr nhm). 

		 ∆ ORS Mo joÌ\$i =  VgoM

		 ∆ ORS Mo joÌ\$i =  RS × OL =  × 6 × 4

	 6.	g_^wO {ÌH$moUmMo JwUY_© Am{U nm`W°JmoagÀ`m à_o`mMm 

dmna H$am.

ñdmÜ`m`  9.3

	 1.	 45°			  2.	 150°, 30° 	 3.	 10° 

	 4.	 80° 			  5.	 110° 	

	 6.	  = 80° d  = 50°

	 8.	CD d b§~ AM Am{U BN H$mT>m. (AB || CD) Am{U AB < CD) XmIdm ̀ m Ûmao . ∆ AMD 

⊥ ∆ BMC XmIdm   Agë`mMo g_Obo åhUyZ .

ñdmÜ`m` 10.1 

	 1.	
23

4
a , 900, 3 cm2		  	

	 2.	` 1650000 

	 3.	 220 2 m  			

	 4.	 221 11 cm

	 5.	9000 cm2		  	

	 6.	
29 15 cm
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ñdmÜ`m`  11.1 

	 1.	 165 cm2	 2.	 1244.57 m2

	 3.		  (i)	 7 cm	 (ii)	 462 cm2

	 4.		  (i)	 26 m	 (ii)	 ` 137280

	 5.	 63 m		 6.	 ` 1155

	 7.	 5500 cm2	 8.	` 384.34  (A§XmOo)

ñdmÜ`m`  11.2 

	 1.		  (i)	 1386 cm2	 (ii)	 394.24 cm2	 (iii)	 2464 cm2

	 2.		  (i)	 616 cm2	 (ii)	 1386 cm2	 (iii)	 38.5m2

	 3.	 942 cm2	 4.	 1:4	 5.	 ` 27.72
	 6.	 3.5 cm	 7.	 1:16	 8.	 173.25 cm2

	 9.	 	 (i)	 4πr2	 (ii)	 4 πr2	 (iii)	 1 : 1

ñdmÜ`m`  11.3

	 1.		  (i)	 264 cm3	 (ii)	 154 cm3

	 2.		  (i)	 1.232 {bQ>a	 (ii)	 11
35

l {bQ>a

	 3.	 10 cm

	 4.	 8 cm		 5.	 38.5 {H$.{b.

	 6.		  (i)	 48 cm	 (ii)	 50 cm	 (iii)	 2200 cm2

	 7.	 100 π cm3	 8.	 240 π cm3; 5: 12

	 9.	 86.625 m3, 99.825 m2

ñdmÜ`m`  11.4 

	 1.		 (i)	 311437
3

cm 	 (ii)	 1.05 m3  (A§XmOo)

	 2.		  (i)	 3211498
3

cm 	 (ii)	 0.004851 m3

	 3.	 345. 39 g  J«°_ (A§XmOo) 

	 4.	
1
64  
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	 5.	 0.303 {b. (A§XmOo)
	 6.	 0.06348 m3 (A§XmOo)

	 7.	 179  cm3

	 8.	 (i) 249.48 m2	 (ii)	 523.9 m3 (A§XmOo)

	 9.	 (i) 3r		 (ii)	 1 : 9

	 10.	 22.46 mm3 (A§XmOo)

ñdmÜ`m`  12.1
	 1.		  (ii)	àgw{V{df`H$ Amamo½` g_ñ`m.

	 3.		  (ii)	nj A

	 4.		  (ii)	hmo`, dma§dmaVm ~hÿ^yO		 (iii) Zmhr
	 5.		  (ii)	 184

d` (dfm©_Ü`o) dma§dmaVm é§Xr Am`VmMr bm§~r

1 - 2 5 1
5 1 5
1
× =

 

2 - 3 3 1
3 1 3
1
× =

 

3 - 5 6 2
6 1 3
2
× =

 

5 - 7 12 2 12 1 6
2
× =

 

7 - 10 9 3
9 1 3
3
× =  

10 - 15 10 5
10 1 2
5
× =

15 - 17 4 2
4 1 2
2
× =

 

		 AmVm `m bm§~rÀ`m ghmæ`mZo Vwåhr Am`V{MÌ H$mTy> eH$Vm.
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	 9.	(i)

Ajam§Mr g§»`m dma§dmaVm AŠH$mem§Mr é§Xr Am`VmMr bm§~r

1 - 4 6 3
6 2 4
3
× =

 

4 - 6 30 2
30 2 30
2
× =

 

6 - 8 44 2
44 2 44
2
× =

 

8 - 12 16 4
16 2 8
4
× =

 

12 - 20 4 8
4 2 1
8
× =

 

		 AmVm Am`V{MÌ (histogram) H$mT>m.

			 (ii)	6-8

ñdmÜ`m` A 2.1
	 1.	nm`ar 1 : gwÌrH$aU :

		 g§JUH$ ̂ mS>o VËdmda KoÊ`mMm H$mbmdYr Am{U Amnë`mbm {Xboë`m _yi qH$_Vr ho àg§Jm{ZîR> 

KQ>H$ AmhoV. g§JUH$ {dH$V KoVë`mda qH$dm ^mS>o VËdmda KoVë`mda _yi qH$_VrV H$moUVmhr 

~Xb hmoV Zmhr. åhUyZ AmnU H$moUË`mhr ~Xbmg Aàmg§{JH$ _mZw`m. AmnU Ago _mZy H$s, 

Mm§Jë`m Xe©H${MÝhmMo g§JUH$ Am{U {nT>r g_mZ AmhoV AWm©V ho A§Va Aàmg§{JH$ Amho.

		  x _{hÝ`mgmR>r g§JUH$ ^mC`mZo KoVë`mda 2000 x ê$n`o IM© hmoVmo. Oa hr a¸$_ g§JUH$mÀ`m 
_yi qH$_Vr nojm A{YH$ Agob Va g§JUH$ {dH$V KoUo CÎm_ R>aob. åhUyZ g_rH$aU,

		  2000 x = 25000

		  nm`ar 2 : CH$b H$aVmZm, 25,000 12.5
2000

x = =

		 nm`ar 3 : ñnîQ>rH$aU : 12.5 _{hÝ`mZ§Va g§JUH$ ^mgo VËdmda KoÊ`mgmR>r OmñV qH$_V 
_moOmdr bmJVo. åhUyZ g§JUH$ IaoXr H$aUoM ñdñV R>aob H$maU `mMm Cn`moJ Vwåhr 12 
_{hÝ`mnojm OmñV H$mbmdYrgmR>r H$ê$ BpÀN>V AmhmV.
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	 2.	 nm`ar 1 : gwÌrH$aU : H$ma EH$m g_mZ doJmZo OmZ OmV AmhoV. Ago g_Om åhUyZ JVrVrb 
H$moUË`mhr ~Xbm§g {dg§JV _mZbo OmB©b. Oa _moQ>maJmS>`m x VmgmZ§Va EH$_oH$s¨g ^oQ>ë`m Va 
n{hbr _moQ>ma H$ma A nojm 40 x qH$._r. Mo A§Va H$mnob Am{U Xþgar _moQ>ma H$ma 30 x qH$._r. 
Mo A§Va H$mnVo. åhUyZ  A nmgyZ (100 −30x) km Mo A§Va H$mnob 40 x = (100 −30x)km 

AWm©V 7x = 100.

		  nm`ar 2 : CH$b : g_rH$aU gmoS>dyZ  100 10
70 7

x = =   {_iob.

		 nm`ar 3 : ñnîQ>rH$aU 
100
70

 åhUOo  1.4   Vmg Amho åhUyZ _moQ>ma H$ma 1.4 VmgmZ§Va 
^oQ>Vrb.

	 3.	 nm`ar 1 : gwÌrH$aU : EH$m H$joV n¥Ïdrbm àX{jUm KmbÊ`mè`m M§ÐmMr JVr Aer Amho.

H$joMr bm§~r

bmJbobm doi

		 nm`ar 2 : H$jm OdiOdi dVw©imH$ma AgVo åhUyZ bm§~r

	       = 	2 38400kmπ× × = 2411520 km/hr

		  M§Ðmbm EH$ \o$ar nyU© H$aÊ`mg 24 Vmg bmJVmV. 

		  åhUyZ doJ =
2411520

24
100480= km/hr

		 nm`ar 3 : ñnîQ>rH$aU : doJ 100480 km/ hr Amho.

	 4.	gwÌrH$aU  : nmÊ`mÀ`m {hQ>aÀ`m dmnam_wio Ho$di ~rO {~bmV \$aH$ AgÊ`mMr H$ënZm Ho$br 
Amho Ago g_Om H$s nmÊ`mMm {hQ>a dmnaÊ`mMm gamgar doi = x Vmg

		  nmÊ`mMm {hQ>a dmnaë`m_yio Xa_hm \$aH$ = (` 1240 – 1000) = ` 240 

EH$ Vmg nmÊ`mMm {hQ>a dmnaÊ`mgmR>r hmoUmam IM© = 8 × 30 × x

		  åhUyZ nmÊ`mMm {hQ>a 30 {Xdg dmnaÊ`mgmR>r hmoUmam IM© = {dO{~bmVrb \$aH$

		  åhUyZ 240 x = 240 ………

		  CH$b : `m g_rH$aUmH$ê$Z x = 1 {_iVmo.

		  ñnîQ>rH$aU : H$maU x = 1 åhUyZ nmÊ`mMm {hQ>a gamgar EH$ Vmg Xa {Xder dmnabm Amho.
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ñdmÜ`m` A 2.2
	 1.	`oWo AmnU {deof Aem H$moUË`mhr CH$bda MMm© H$aUma Zmhr. Vwåhr _mJrb CXmhaUm_Ü`o 

dmnaboë`m H¥$VrMm qH$dm AÝ` H$moUË`mhr gmo`rñH$a nÜXVrMm dmna H$ê$ eH$Vm.

ñdmÜ`m` A 2.3
	 1.	AmnU nydu nmhrbo Amho H$s, OrdZmer g§~§YrV KQ>Zm§Mm g§nyU© ^mJ hm Vnerbdma Agy 

eH$Vmo. AmnU emãXrH$ g_ñ`m_Ü`o CÎma ì`ŠV H$arV Zmhr. `m{edm` emãXrH$ g_ñ`m§Mo 
AMyH$ CÎma Amho. dmñVd OrdZm_Ü`o `m§Mr Amdí`H$Vm Zmhr.

	 2.	_hËdnyU© KQ>H$ (ii) Am{U (iii) AmhoV. `m_Ü`o (i) hm _hËdnyU© KQ>H$ Zmhr. Varhr {dH«$s 
Pmboë`m dmhZm§À`m g§»`oda Ë`mMm n[aUm_ hmoD$ eH$Vmo.


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	 NOTE
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	 NOTE
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