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{ÌH$moU{_VrMm n[aM` 1

{ÌH$moU[_Vr J{UV_Yrb Aer EH$ emIm Amho H$s OrMo _Ü` AgUmao 
ñWmZ BVa H$moUVrhr emIm KoD$ eH$V Zmhr
There is perhaps nothing which so occupies the middle position of 
mathematics as trigonometry.
                                                                               J.F. Herbart (1890)

8.1 n[aM` :

AmnU _mJrb B`ÎmoV `m AJmoXa {ÌH$moU Am{U Ë`mMo ^mJ, H$mQ>H$moZ {ÌH$moU `m g§~§Yr {eH$bm 
AmhmV. AmVm Amnë`m g^modVmbMr CXmhaUo KoD$ H$r Á`m_Ü`o H$mQ>H$moZ {ÌH$moUm{df`r Cn`moJ 
Ho$bm Amho.

	 1.	 g_Om emioMo {dÚmWu Hw$Vw~{_Zmabm ̂ oQ> XoVmV

AmH¥$Vr 8.1

 
Ago _mZy. AmVm, Oa {dÚmWu {_ZmaÀ`m darb 
Q>moH$mH$S>o nmhV Agob Va VoWo EH$ H$mQ>H$moZ 
{ÌH$moU {Z_m©U hmoVmo, Aer H$ënZm H$am. 
AmH¥$Vr 8.1 nhm. Va {dÚmWu àË`j  
_moO_mnZ H$aVm Ë`m {_ZmaMr C§Mr H$mTy> 
eH$ob H$m?

	 2.	 g_Om EH$ _wbJr KamÀ`m ~mëH$ZrVyZ 

AmH¥$Vr 8.2

 
Kamg_moa Agboë`m ZXrÀ`m {H$Zmè`mH$S>o 
nmhV Amho Am{U VoWyZ {H$ZmanÅ>rÀ`m Xþgè`m 
~mOybm AgUmè`m _§XramÀ`m nm`arda 
R>odboë`m \w$bm§À`m Hw$§S>mH$S>o nmhV Amho. 
(AmH¥$Vr 8.2) `m pñWVr_Ü`o EH$ H$mQ>H$moZ 

 {ÌH$moU{_VrMm n[aM`
INTRODUCTION OF TRIGONOMETRY 8
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2 àH$aU-8

[ÌH$moU V`ma hmoVmo. `mdê$Z Vr _wbJr O{_ZrnmgyZ {H$Vr C§Mrda Wm§~br Amho Am{U 
Ë`m ZXrMr ê$§Xr {H$Vr Amho ho H$mTy> eH$mb H$m?

	 3.	 g_Om AmH$mem_Ü`o EH$ Ja_  hdm ̂ abobm 

AmH¥$Vr 8.3

\w$Jm Va§JV Amho. EH$ _wbJr Amnë`m 
AmB©gmo~V Ë`m \w$½`mbm nmhm`bm OmVo. 
AmVm Vr _wbJr Ë`m \w$½`mbm nmhV 
Amho VoWo A q~Xÿ KoD$. Ooìhm Vr _wbJr 
Am{U AmB© Vmo \w$Jm nmhÊ`mgmR>r Ambo 
Voìhm Vmo \w$Jm EH$m {R>H$mUmH$Sy>Z Xþgè`m 
{R>H$mUr Joë`m_wio VoWo B q~Xÿ V`ma  
Pmbm. B nmgyZ O{_Zrn`ªVMo A§Va 
H$mTy> eH$mb H$m? (AmH¥$Vr 8.3 nhm).

darb gd© pñWVrMo {ZarjU Ho$bo AgVm J{UVr V§ÌmMm Cn`moJ H$éZ AmnU Ë`mVrb C§Mr 
qH$dm A§Va H$mTy> eH$Vmo? Ë`m_wio J{UVmÀ`m `mM emIobm "{ÌH$moU[_Vr' Ago åhUVmV. 
{ÌH$moU[_Vr hm eãX 'Trignometry' ̀ m J«rH$ eãXmnmgyZ KoVbm Amho ̀ oWo 'Tri' åhUOo VrZ, 'gno' 
åhUOo ~mOy Am{U 'metry' åhUOo _mnZ hmo`. åhUOoM, {ÌH$moUmVrb H$moZ Am{U VrZ ~mOy `m 
g§~§YrMm Aä`mg åhUOoM {ÌH$moU[_Vr hmo`. {ÌH$moU[_Vrdarb `mnydu _mhrV Agboë`m H$m_mMr 
Zm|X B{Oá Am{U ~°{~bm°Z_Ü`o hmoVr. àmMrZ H$mimVrb J«rH$ IJmobemók {ÌH$moU[_VrMm 
Cn`moJ M§ÐmMo n¥ÏdrnmgyZMo A§Va H$mT>Ê`mg H$arV AgV. AmOÀ`m H$mimV ̀ m gd© V§ÌmMm Cn`moJ 
A{^`m§[ÌH$s Am{U ^m¡Vemóm_Ü`o Ho$bm OmV Amho.

`m àH$aUm_Ü`o AmnU EH$m H$mQ>H$moZ {ÌH$moUmVrb bKwH$moZmVrb JwUmoÎmam§Mm Aä`mg H$ê$`m. 
`m§Zm {ÌH$moU{_Vr` JwUmoÎmao åhUVmV. `mgmR>r AmnU \$ŠV bKwH$moZm{df`rM MMm© H$ê$. hr 
JwUmoÎmao BVa H$moZm§Zmhr bmJy nS>VmV. hr {ÌH$moU[_VrMr JwUmoÎmao AmnU 00 Vo 900 n`ªVÀ`m 
H$moZmdê$Z KoD$ eH$Vmo. AmnU H$mhr H$moZmdê$Z {ÌH$moU[_VrMr JwUmoÎmao H$mTy> eH$Vmo `mgmR>r 
Ë`mMr g_mZVm gwÕm AmYmarV AgVo. `mbmM {ÌH$moU[_Vr` g_mZVm åhUVmV.

8.2	 {ÌH$moU[_VrMr JwUmoÎmao (Trignometric Ratios):

H$mhr doJdoJù`m pñWVrV AmnU 8.1 {d^mJmV H$mQ>H$moZ {ÌH$moUm{df`r nm{hbm AmhmV.

AmH¥$Vr 8.4 _Ü`o Xe©{dë`mà_mUo H$mQ>H$moZ {ÌH$moU ABC ¿`m.
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{ÌH$moU{_VrMm n[aM` 3

`oWo ∠CAB qH$dm WmoS>Š`mVA hm bKwH$moZ Amho. ∠A À`m

AmH¥$Vr 8.4

H$U
©

∠
A
 M

r 
{d

ê$
ÜX

 ~
mO

y

∠A Mr g§b½Z ~mOy

 
g§X^m©V BC ~mOwMo ñWmZ g_OyZ ¿`m. ̀ mbmM ∠A Mr {déÕ ~mOy 
åhUVmV. AC hm H$mQ>H$moZ {ÌH$moUmMm H$U© Amho Am{U AB hr 
~mOy ∠A Mm ̂ mJ Amho. åhUyZ AB bm ∠A Mr g§b¾ ~mOy åhUy.

Oa AmnU ∠A À`m ñWmZr ∠C Mm {dMma Ho$bm Va ~mOy§Mr 
pñWVr ~XbVo `mMr Zm|X ¿`m (AmH¥$Vr 8.5 nhm)

_mJrb B`ÎmoV AmnU JwUmoÎmam{df`r Aä`mg Ho$bm AmhmV. 
AmVm H$mhr H$mQ>H$moZ {ÌH$moUmdarb JwUmoÎmam§Mm Aä`mg H$ê$. 
Ë`m§Zm AmnU {ÌH$moU[_Vr` JwUmoÎmao åhUUma AmhmoV.

H$mQ>H$moZ {ÌH$moU ABC _Ü`o ∠A Mr {ÌH$moU[_VrMr JwUmoÎmao Imbrb à_mUo AmhoV 
(AmH¥$Vr 8.4)

sin A  =   ∠A Mr {déÕ ~mOy 
H$U©

 = BC
AC

 

cos A =   ∠A Mr g§b½Z ~mOy 
H$U©

 = 
AB
AC  

tan A =   ∠A Mr {déÕ ~mOy 
  ∠A Mr g§b½Z ~mOy

 = 
BC
AB

 

cosec A =	 1
sin A

 = H$U© 
  ∠A Mr {déÕ ~mOy

 = 
AC
BC

 

secA = 1
cos A

 =              H$U© 
  ∠A Mr g§b½Z ~mOy

 = 
AC
AB

cot A = 1
tan A

 =   ∠A Mr g§b½Z ~mOy 
   ∠A Mr {déÕ ~mOy

 = 
AB
BC

sin A , cos A , tan A , cosec A , secA  Am{U cot A `m JwUmoÎmam§Mr ì`m»`m AmnU darb 
à_mUo H$ê$ eH$Vmo. sin A , cos A , tan A `m§Mr AZwH«$_o ì`ñV JwUmoVao cosec A , secA , cot A 
AmhoV `mMr Zm|X ¿`m.

VgoM {ZarjU H$am H$s,	 tan 
BCA = 
AB

 

BC
sinAAC  = AB cosA

AC

=

AmH¥$Vr 8.5

H$U
©

∠
C

 M
r 
g
§b
½Z

 ~
mO

y
∠C Mr {déÜX ~mOy
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4 àH$aU-8

Am{U	 cot A 
cos AcosA=
sin A

åhUyZ, {ÌH$moU{_VrMr JwUmoÎmao H$mQ>H$moZ {ÌH$moUmVrb bKwH$moZ Am[U Ë`mg§~§YrV AgUmao 
H$moZ d ~mOy§Mr bm§~r `mda AmYmarV AmhoV.

H$mQ>H$moZ {ÌH$moUm_Yrb ∠C À`m AmYmamda {ÌH$moU_rVrMr JwUmoÎmao Vwåhr V`ma H$ê$ 
eH$Vm H$m? (AmH¥$Vr 8.5 nhm)

hr _m{hVr H$ê$Z ¿`m : gmB©Z (sine) ̀ m H$ënZoMm Cn`moJ àW_ 

Am`©^Å>
A.D. 476 - 550

Am`©^Å> (500 AD) `m§À`m "H$m`© Am`©^Q>r`_²' `m _Ü`o {XgyZ Ambm. 
na§Vw Am`©^Å>`m§Zr AY©-OrdogmR>r AY© Á`m (ardya-jya) `m eãXmMm 
Cn`moJ Ho$bm. Aä`mg H«$_mV g§{jáê$nmV Vr Á`m qH$dm Ordm Ago 
{b{hVmV. Am ©̀^Q> `m§Zr Am`©^Å>r`_Mm Aao{~H$ ^mfo_Ü`o ê$nm§Va 
H$aVmZm Ordm hm eãX VgmMm VgmM R>odbm. nwT>o Ë`mMo "gm`Z²g' 
_Ü`o ê$nm§Va Pmbo. ̀ mMm b°{Q>Z_Ü`o dH«$ Agm AW© hmoVmo. ES>_§S> J§Q>a 
(1581 - 1626) ̀ m IJmobemómÀ`m àmÜ`mnH$mZo gm`Zg eãX "gmB©Z' 
(sine) Agm g§{já ê$nmV H$ê$Z àW_ dmnabm. "H$mogmB©Z' Am{U 
"Q>°ZO|Q>' eãXm§Mm CJ_ Iyn Ceram Pmbm. H$moQ>rH$moZmMm gmB©Z  
_moOÊ`mMr JaO ^mgë`mda H$mogmB©ZMo H$m`© gwê$ Pmbo. Am`©^Å> `m§Zr 
`mbm H$moQ>rÁ`m (Kotijya) Ago åhQ>bo. ES>_§S> J§Q>a `m Zmdmer H$mogmB©ZgMm g§~§Y Amho. 1674 
_Ü`o, ga OmoZmg _ya `m Xþgè`m B§p½be J{UVkmZo "H$m°g' (cos) `m g§{jßV {MÝhmMm àW_ 
Cn`moJ Ho$bm

{Q>n : bjmV R>odm H$s, àË`oH$ sin A hm à`moJ H$moZ A À`m sin er g§{já ê$nmV Ho$bm OmVmo. 
`oWo sin A ho sin Am{U A Mm JwUmH$a hmoV Zmhr. A {edm` sin Mm H$moUVmM AW© bmJV 
Zmhr. `mMàH$mao cos A ho cos  Am{U A Mm JwUmH$ma hmoV Zmhr `mMàH$maÀ`m ì`m»`m BVa  
{ÌH$moU_rVrÀ`m JwUmoÎmamMr gwÕm Ho$br OmVo.

AmVm g_H$moZ {ÌH$moU ABC À`m AC H$Um©da EH$ q~Xÿ P ¿`m. 

AmH¥$Vr 8.6

H$U
©

AC ~mOy Q n`ªV dmT>dm AB da PM b§~ Q>mH$m Am{U AB ~mOy 
dmT>dyZ Ë`mda QN b§~ Q>mH$m (AmH¥$Vr 8.6 nhm). Va ∆PAM _Yrb 
∠A Mr {ÌH$moU[_Vr JwUmoÎma Am{U ∆QAN _Yrb ∠A Mr  
{ÌH$moU[_Vr JwUmoÎmam_Yrb A§Va H$moUVo Agob?
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{ÌH$moU{_VrMm n[aM` 5

`m àíZmMo CÎma H$mT>Ê`mÀ`m AJmoXa AmnU ̀ m {ÌH$moUmMo {ZarjU H$ê$. ∆PAM d ∆CAB 
ho g_ê$n AmhoV H$m? AmnUmg _mhrV Amho H$s àH$aU 2 _Ü`o AmnU H$mo. H$mo (H$moZ H$moZ) Mm 
g_ê$n J¥hrVH$mMm Aä`mg Ho$bm Amho. `m J¥hrVH$mMm Cn`moJ H$ê$Z ∆PAM d ∆CAB g_ê$n 
Xe©dy eH$Vmo. åhUyZM g_ê$n {ÌH$moUmÀ`m JwUY_m©dê$Z {ÌH$moUmÀ`m ~mOy à_mUmV AmhoV.

åhUyZ, 
AM
AB  = 

AP
AC  = 

MP
BC 

`mdê$Z, 
MP
AP  = 

BC
AC  = sin A  ho {_iVo.

`mMàH$mao, 
AM
AP  = 

AB
AC  = cos A, 

MP
AM = 

BC
AB  = tan A

`mdê$Z AmnUmg Ago g_OVo H$s, ∆PAM  _Yrb H$moZ A  Mr {ÌH$moU[_VrMr JwUmoÎmao Am{U 
∆CAB  _Yrb H$moZ A Mr {ÌH$moU[_VrMr JwUmoÎmao `m_Ü`o H$moUVoM A§Va Zmhr.

`mMàH$mao AmnU {gÕ H$ê$ eH$Vmo H$s, ∆QAN  _Ü`o sin A Mo _mnZ (VgoM BVa  
{ÌH$moU[_Vr JwUmoÎmam§Mo _mnZ) g_mZ Agy eH$Vo.

`m {gÕVodê$Z Ago ñnï> hmoVo H$s, Oa H$moZ g_mZ Agob Va EH$m H$moZmdê$Z  
{ÌH$moU[_VrÀ`m JwUmoÎmam§Mo _mnZ ho {ÌH$moUmÀ`m ~mOy§Mr bm§~r ~Xby eH$V Zmhr.

{Q>n: Cn`moJmH$arVm AmnU (sine A)2, (cos A)2 À`m ñWmZr sin2 A, cos2 A KoD$ eH$Vmo. 
na§Vy cosec A = (sin A)-1 ≠ sin-1 A (BWo gmBZ BZdg© A Ago dmMVmV) sin-1 A Mm 
AW© doJimM hmoVmo. `mMr MMm© nwT>rb CÀM Aä`mgH«$_mV H$amb. `mMàH$maMo {dYmZ BVa  
{ÌH$moU[_VrÀ`m JwUmoÎmam§gmR>r bmJy nS>Vo. H$Yr H$Yr J«rH$ Aja θ ({WQ>m) Mm Cn`moJ H$moZmgmR>r 
gwÕm hmoVmo.

`oWo AmnU EH$m H$moZmMr ghm {ÌH$moU[_Vr JwUmoÎmao V`ma H$ê$ eH$Vmo. Oa AmnUmg 
H$moUVohr EH$ JwUmoÎma _mhrV Agob Va BVa gd© JwUmoÎmao AmnU V`ma H$ê$ eH$Vmo. Va AmVm 
AmnU `mda {dMma H$ê$.

Oa EH$m g_H$moZ ∆ABC _Ü`o sin 
1A
3

= .

AmH¥$Vr 8.7

 

Va `mMm AW© 
BC 1
AC 3

=  åhUOoM ∆ABC À`m BC d

AC ~mOyMr bm§~r 1:3 À`m JwUmoÎmamV Amho (AmH¥$Vr 
8.7 nhm) åhUOoM, BC hr k er g_mZ Agob Va 
AC hr 3k er g_mZ hmoB©b OoWo k hr YZ g§»`m 
Amho. H$moZ A Mr BVa {ÌH$moU{_VrMr JwUmoÎmao H$mT>md`mMr Agob Va {ÌH$moUmMr {Vgar 
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6 àH$aU-8

~mOy H$mT>Uo Amdí`H$ Amho. AmnUmg nm`W°JmoagMm à_o` AmR>dVmo H$m? AmVm AmnU `mM 
nm`W°JmoagÀ`m à_o`mdê$Z AB Mr {Z[íMV bm§~r H$mTy>.
	 AB2 = AC2 - BC2 = (3k)2 - k2 = 82 = (2 2 k)2

∴	 AB = ±2 2 k
`mdê$Z AmnUmg   AB = 2 2 k {_iVo (AB hm -2 2  H$m Zmhr?)

AmVm cos A = 
AB
AC  = 

2 2 k
3k  = 

2 2
3

`mMà_mUo Vwåhr BVa {ÌH$moU[_VrMr JwUmoÎmao H$mTy> eH$Vm.
Q>rn - Ooìhm H$mQ>H$moZ {ÌH$moUm_Ü`o H$U© hr gdm©V _moR>r ~mOy AgVo, Voìhm sin A qH$dm cos 
A Mr qH$_V 1 nojm bhmZ AgVo.

CXmhaU 1 : tanA = 4
3  {Xbo AgVm BVa {ÌH$moU[_Vr JwUmoÎmao H$mT>m.

CH$b : àW_ H$mQ>H$moZ ∆ABC ¿`m (AmH¥$Vr 8.8 nhm)	

AmH¥$Vr 8.8

AmVm, tanA = 
BC 4
AB 3

=  {Xbobo Amho.

åhUyZ, Oa 'K' hr YZ g§»`m Agob Va 
BC = 4K VgoM AB = 3K hmoB©b.
AmVm nm`W°Jmoag à_o`mMm Cn`moJ H$ê$.
AC2 = AB2 + BC2 = (4k)2 + (3K)2 = 25k2

AC = 5K
AmVm, `mdê$Z BVa {ÌH$moU[_Vr JwUmoÎmao H$mTy>.

Sin A = BC 4K 4= =
AC 5K 5

cos A = 
AB 3K 3= =
AC 5K 5

åhUyZ, 
1 3 1 5cot = , cosec A=

tan 4 Sin A 4
A

A
= =  Am{U 1 5sec A=

cos A 3
=

CXmhaU 2 : Oa ∠B d ∠Q ho bKwH$moZ AgyZ sinB = sinQ Va ∠B = ∠Q {gÕ H$am.
CH$b : ∆ABC d ∆PQR ho XmoZ H$mQ>H$moZ {ÌH$moU AmhoV Va sin B = sin Q

        Ë`m_wio,      
ACsin B =
AB 	         	

AmH¥$Vr 8.9

        Am{U        PRsin Q =
PQ

          Va        
AC PR=
AB PQ
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{ÌH$moU{_VrMm n[aM` 7

∴                       
AC AB= =K
PR PQ  _mZy                          (1)

AmVm, nm`W°Jmoag à_o`mMm Cn`moJ H$ê$Z

                    
2 2BC = AB -AC

Am{U                  
2 2Q= PQ -PR

åhUyZ, 
2 2 2 2 2 22 2

2 2 2 2 2 2

BC =
QR PQ -PR

K PQ K PR K PQ PRAB AC
PQ PR PQ QR

- --
= =

- -
 = K         (2)

(1) d (2) dê$Z

                           
AC AB BC= =
PR PQ QR

Va à_o` 6.4 Mm Cn`moJ H$ê$Z, ∆ACB ≅ ∆PRQ 

åhUyZ ∠B = ∠Q

CXmhaU 3 : ∆ACB _Ü`o ∠C hm H$mQ>H$moZ AgyZ AB = 29 EH$H$, BC = 21 EH$H$ Am{U 
∠ABC = θ (AmH¥$Vr 8.10 nhm). Va Imbrb qH$_Vr H$mT>m.
                  (i)  cos2θ + sin2θ				       	           

AmH¥$Vr 8.10

                  (ii)  cos2θ - sin2θ

CH$b : ∆ACB _Ü`o, 					                

           
2 2 2 2AC= AB -BC (29) (21)= -  

       AC= (29-21)(29+21)= 8×50= 400=200 EH$H$

åhUyZ,     
AC 20 BC 21sin = = , cos =
AB 29 AB 29

θ θ =

AmVm,     
2 2 2 2

2 2
2

20 21 20 21(i) cos +sin + = 
29 29 29

θ θ +   =    
   

                          

400 441 1
841
+

= =

Am{U     

2 2
2 2

2

21 20 (21 20)(21 20)(ii) cos - sin - = 
29 29 29

θ θ + -   =    
   

                       
41

841
=
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8 àH$aU-8

CXmhaU 4 : H$mQ>H$moZ ∆ABC _Ü`o ∠B hm H$mQ>H$moZ Amho. Oa tan A = 1 Va
2 sin A cos A =1 {gÕ H$am.
CH$b : ∆ABC _Ü`o, tan A = BC 1

AB
= , BC = AB	          	              

AmH¥$Vr 8.11

              AB = BC = K _mZy, `oWo K hr YZ g§»`m

AmVm,                 2 2AC = AB +BC

                                              =  2 2K + K = K 2

åhUyZ,               sin A = 
BC 1=
AC 2    Am{U cos A = 

AB 1=
AC 2  

             2 sin A cos A = 2 
1
2

 
 
 

 
1
2

 
 
 

 = 1 {gÕ Pmbo.

CXmhaU 5 : ∆OPQ _Ü`o, ∠P hm H$mQ>H$moZ Amho. OP = 7cm Am{U OQ - PQ = 1cm (AmH¥$Vr 
8.12) Va sinQ Am{U cosQ Mr qH$_V H$mT>m.

CH$b : ∆OPQ _Ü`o,

         OQ2 = OP2 + PQ2 

∴             (1 + PQ)2 = OP2 + PQ2                                              (H$m?)

∴             1 + PQ2 + 2PQ = OP2 + PQ2

                            1 + 2PQ  = 72                                          (H$m?) 

∴             PQ = 24cm, Am{U OQ  = 1 + PQ  = 25cm 

åhUyZ    
24sin Q
25

=
7

25  Am{U 
24cos Q
25

=

ñdmÜ`m` 8.1

1.	 ∆ABC _Ü`o, ∠B hm H$mQ>H$moZ AgyZ AB = 24cm, BC = 7cm Va Imbrb qH$_V  
	 H$mT>m.

	 (i) sin A cos A
	 (ii) sin C cos C						          

AmH¥$Vr 8.13

2.	 AmH¥$Vr 8.13 _Ü`o, tan P - cot R Mr qH$_V H$mT>m.

3.	 Oa sin A = 
3
4 , Va cos A d tan A Mr qH$_V H$mT>m.

4.	 15 cot A = 8 {Xbo AgVm sin A Am{U sec A H$mT>m.

AmH¥$Vr 8.12
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5.	 Oa sec θ = 
13
12  Agob Va BVa {ÌH$moU[_Vr JwUmoÎmao H$mT>m.

6.	 Oa ∠A d ∠B bKwH$moZ AgyZ cos A = cos B Agob Va ∠A = ∠B {gÕ H$am.

7.	 Oa cot θ = 
7
8 , Va (i) 

(1 sin )(1 sin )
(1 cos )(1 cos )

θ θ
θ θ

+ -
+ -

, (ii) cot2 θ À`m [H$§_Vr H$mT>m.

8.	 Oa 3 cotA = 4. Va 
2

2

1-tan A
1+tan A

 = cos2 A - sin2 A ho Vnmgm.

9.	 ∆ABC _Ü`o, ∠B hm H$mQ>H$moZ Amho. Oa tan A = 
1
3 . Va Imbrb qH$_V H$mT>m.

	 (i)  sin A cos C + cos A sin C		  (ii) cos A cos C - sin A sin C

10.	 ∆PQR _Ü`o, ∠Q hm H$mQ>H$moZ Amho. Oa PR + QR = 25  Am{U PQ = 5 cm Va sin P, 
	 cos P Am{U tan P H$mT>m

11.	 Imbrb {dYmZo MwH$ H$s ~amo~a Vo Vnmgm.

	 (i)  tan A Mr qH$_V Zoh_r 1 nojm H$_r AgVo.

	 (ii)  sec A = 
12
5  hr H$mhr H$moZ A Mr qH$_V AgVo.

	 (iii)  cosecant  A  gmR>r cos A ho g§{já ê$n Amho.

	 (iv)  cot A hm cot Am{U A Mm JwUmH$ma Amho.

	 (v)  H$mhr H$moZ θ gmR>r sin θ = 
4
3 .

8.3	 H$mhr {d{eîQ> H$moZm§Mr {ÌH$moU[_Vr JwUmoÎmao
^y[_Vr_Ü`o AmnUmg `mAJmoXa 300, 450, 600 Am{U 900 H$moZm§À`m aMZm {eH$bm AmhmV. 

Va `m ^mJmV AmnUmg `m H$moZmdê$Z {ÌH$moU[_Vr JwUmoÎmao V`ma H$amd`mMr AmhoV. AWm©VM, 
00 gmR>r gwÕm.
450 H$moZmMr {ÌH$moU[_Vr JwUmoÎmao

∆ABC _Ü`o, B hm H$mQ>H$moZ Amho. Oa EH$ H$moZ 450 Agob Va Xþgam H$moZ gwÕm 450 AgVmo.
∴                  ∠A = ∠C = 450(AmH¥$Vr 8.14 nhm)			    

AmH¥$Vr 8.14

åhUyZ,      BC = AB   (H$m ?)
AmVm,       BC = AB = a   _mZy

nm`ÏW°JmoagÀ`m à_o`mdê$Z, AC2 = AB2 + BC2 = a2+a2 = 2a2 Am{U

åhUyZ,      AC = a 2
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{ÌH$moU[_Vr JwUmoÎmam§À`m ì`m»`mMm Cn`moJ H$ê$Z

             
sin 450 =

  450 H$moZmMr {déÕ ~mOy 
                 H$U©  

= BC a 1= =
AC a 2 2                    

             
cos 450 =

  450 H$moZmMr g§b½Z ~mOy 
                 H$U©  

= 
AB a 1= =
AC a 2 2

             
tan 450 =

  450 H$moZmMr {déÕ ~mOy           
         450 H$moZmMr g§b½Z ~mOy   

= 
BC a= = 1
AB a

VgoM 0
0

1cosec 45 = 2
sin 45

= , 0
0

1sec 45 = 2
cos 45

= , 0
0

1cot 45 = 1
tan 45

=

300 Am{U 600 H$moZm§Mr {ÌH$moU[_Vr JwUmoÎmao

AmVm 300 Am{U 600 ̀ m H$moZm§Mr {ÌH$moU[_Vr JwUmoÎmao H$mTy>. ∆ABC hm EH$ g_^wO {ÌH$moU 
aMbm H$s Ë`m_Ü`o gd© H$moZ 600 AgVrb. åhUyZ ∠A = ∠B= ∠C = 600 

A `m qeamoq~XÿVyZ BC da AD hm b§~ H$mT>m (AmH¥$Vr 8.15 nhm).		

AmVm   ∆ABD ≅ ∆ACD    (H$m?)	                  		

AmH¥$Vr 8.15

                 BD = DC

Am{U ∠BAD = ∠CAD      (EH$én {ÌH$moUmMo JwUY_©)

AmVm {ZarjU H$am H$s,

∆ABD hm H$mQ>H$moZ {ÌH$moU Amho, Va ∠D hm H$mQ>H$moZ Amho. VgoM ∠BAD = 300 
Am{U ∠ABD = 600 Amho (AmH¥$Vr 8.15 nhm)

AmnUmg _mhrV Amho H$s, {ÌH$moU[_VrMr JwUmoÎmao H$mT>md`mMr Agob, Va {ÌH$moUmÀ`m 
~mO§wÀ`m bm§~tMr qH$_V _mhrV AgUo Amdí`H$ Amho. Ë`mgmR>r  AB = 2a _mZy.

Va,                      BD = 0 1cos 60
2

=   BC = a

Am{U                     AD2 = AB2 - BD2 = (2a)2 - (a)2 = 3a2

åhUyZ,                    AD = a 3

∴                     0 BD a 1sin 30 = = 
AB 2a 2

= , 0 AD a 3 3cos30 = = 
AB 2a 2

=
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0 BD 1tan 30 = = 
AB a 3 3

a
=
 

BD
AD  

0 BD 1tan 30 = = 
AB a 3 3

a
=

VgoM                  0 0
0 0

1 1 3cos 30 =2,s 30 = ,
sin30 cos30 3

ec ec= = 2
3

     

                        
0

0

1cot 30 = 3
tan30

=

Ë`mMà_mUo, 0 AD a 3 3sin 60 = = ,
AB 2a 2

=  0 1cos 60
2

=

           
0 0 0 02 1tan 60 3, cosec 60  = ,sec 60 =2,cot 60

3 3
= =

00 Am{U 900 H$moZm§Mr {ÌH$moU[_Vr JwUmoÎmao.

H$moZ A dê$Z {ÌH$moU[_Vr JwUmoÎmao H$m` AgVrb ho nmhÿ. ABC hm bhmZmV 

AmH¥$Vr 8.16

bhmZ H$mQ>H$moZ {ÌH$moU Amho. Oa ∠A hm bhmZmV bhmZ H$moZ Agob Va  
BC ~mOwMr bm§~r H$_r hmoV OmVo. q~Xÿ B hm C q~Xÿer Odi Amho Am{U 
Ooìhm ∠A hm 00 er AVr Odi AgVmo Voìhm AB hm AC er g_mZ hmoVmo. 

(AmH¥$Vr 8.17 nhm)

AmH¥$Vr 8.17

Ooìhm 00 hm ∠A À`m Odi Amho, Voìhm O hm BC À`m Odi Agob Voìhm BCSin A=
AC

 hr 
qH$_V eyÝ`À`m Odi AgVo. AB hr AC À`m Odi Agob Va ABCos A=

AC
 hr qH$_V 1 À`m 

A{VOdi$ Amho.

darb {dYmZm§Mm Cn`moJ H$ê$Z AmnU Sin A d Cos A Mr qH$_V H$mTy> eH$Vmo H$s,  
Sin 00 =0 Cos 00 =1 `m§Mm Cn`moJ H$ê$Z.
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12 àH$aU-8

0
0 0

0 0

sin 0 1tan 0  = =0,   Cot 0 = =
Cos 0 tan 0

∞
    

ì`m»`m Zmhr (H$m?)

0 0
0 0

1 1Sec 0  = =1,   Cosec 0 = =
Cos 0 Sin 0

∞
   

ì`m»`m Zmhr (H$m?)

AmVm, AmnU nmhÿ H$s Ooìhm ∆ABC _Yrb ∠A hm 900 nojm _moR>m Agob Voìhm  
{ÌH$moU[_Vr JwUmoÎmao H$m` hmoVrb? Ë`m_wio ∠A hm _moR>çmV _moR>m Am{U ∠C hm bhmZmV 
bhmZ Amho. åhUyZ darb {ZîH$fm©dê$Z AB Mr bm§~r H$_rVH$_r hmoV OmVo. q~Xÿ B hm A 
À`m Odi Amho. åhUyZ eodQ>r∠A hm 900 er Odi, ∠C hm 00 er Odi$ Amho Am{U BC 
hm AC er gwÕm g§JV Amho. (AmH¥$Vr 8.18 nhm)

AmH¥$Vr 8.18

Oa ∠C hm 00 bm, ∠A hm 900 OdirH$ Agob Va BC hm AC er g_mZ Amho Am{U 
åhUyZ Sin A hm 1 er Odi Amho. VgoM ∠A hm 900 bm, ∠C hm 00 Agob Va AB hr 0 er 
OdirH$ Amho. åhUyZ cosA hm 0 Amho.

∴ Sin 900 = 1	 Am{U Cos 900 = 0
AmVm, BVa {ÌH$moU{_Vr JwUmoÎmao 900 Mr emoYÊ`mMr Amdí`H$Vm Zmhr. H$m?
AmVm 00, 300, 450, 600 Am{U 900 `m {ÌH$moU[_Vr JwUmoÎmam§À`m qH$_Vr nwT>rb VŠVmV 

{Xë`m AmhoV.

VŠVm 8.1
∠A 00 300 450 600 900

sin A 0 1
2

1
2

3
2

1

cos A 1 3
2

1
2

1
2

0

tan A 0 1
3

1 3 ì`m»`m Zgbobo

(N D)
cosec A ì`m»`m Zgbobo

(N D)

2 2 2
3

1
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sec A 1 2
3

2 2 ì`m»`m Zgbobo

(N D)
cot A ì`m»`m Zgbobo

(N D)
3 1 1

3
0

Q>rn: darb VŠVmMo {ZarjU Ho$bo AgVm ∠A hm 00 Vo 900 n`ªV dmT>V OmVmo. SinA hm 
0 Vo 1 n`ªV dmT>V OmVmo Am{U Cos A hm 1 Vo 0 n`ªV H$_r hmoVmo.

CXmhaU 6 : ∆ABC _Ü`o ∠B hm H$mQ>H$moZ AgyZ AB=5 cm Am{U ∠ACB=300 
(AmH¥$Vr 8.19 nhm) Agob Va BC d AC À`m bm§~r H$mT>m.

CH$b : ~mOy BC Mr bm§~r emoKy, AmnU {ÌH$moU[_Vr JwUmoÎmamÀ`m AmYmamdê$Z BC Am{U 
{Xbobr ~mOy AB `m§Mr {ZdS> H$ê$. åhUyZ ∠C bm AB hr {dê$Õ ~mOy Am{U ∠C bm BC hr 
g§b½Z ~mOy Amho.

∴ 

0

AB  = tan C
BC
5 1 = tan30 =

BC 3
BC = 5 3 cm

		                                      

AmH¥$Vr 8.19AmVm AC ~mOyMr bm§~r emoYy

 
0 ABSin 30

AC
=

     1 5 = 
2 AC

  AC = 10 cm∴

darb CXmhaUmgmR>r AmnU nm`W°Jmoag à_o`mMm Cn`moJ H$ê$Z [Vgar ~mOy emoYy.
∴ ( )2

2 2 2AC= AB +BC = 5 + 5 3 =10cm

CXmhaU 7 : ∆PQR _Ü`o ∠Q hm H$mQ>H$moZ AgyZ (AmH¥$Vr

AmH¥$Vr 8.20

 

8.20 nhm) PQ=3cm, Am{U PR=6cm Va ∠QPR d ∠PRQ H$mT>m

CH$b - `oWoo PQ = 3cm d PR = 6cm {Xbobo AmhoV

    ∴  

PQ =SinR
PR

qH$dm 
3 1SinR=
6 2

=
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åhUyZ ∠PRQ = 300

Am{U ∠QPR = 600 .... (H$m?)

`mdê$Z {ZarjU Ho$bo AgVm, H$mQ>H$moZ {ÌH$moUmMr H$moUVrhr EH$ ~mOy Am{U H$moUVmhr 
^mJ (H$moUVmhr EH$ bKwH$moZ qH$dm ~mOy) AmnUmg _mhrV Agob Va AmnU BVa ~mOy d H$moZ 
H$mTy> eH$Vmo.

CXmhaU 8 : Oa, ( ) ( ) 0 01 1Sin A-B = , Cos A+B = , 0 <A+B 90 , A>B2 2 ≤  Va A Am{U B 
H$mT>m.

CH$b : ( ) 1Sin A-B = 2  åhUyZ A-B = 300     ........(1)

VgoM ( ) 1Cos A+B = 2  Va 
0A + B = 60    ........(2)

(1) d (2) déZ, A = 450 Am{U B = 150

ñdmÜ`m` 8.2
1.		gmoS>dm:

  	 (i)	 sin 600 cos 30 + sin 300 cos 600		  (ii)	 2 tan2 450 + cos2 300 - sin2 600

	    (iii)	
0

0 0

cos 45
sec30  + cosec30

			   (iv)	
0 0 0

0 0 0

sin 30 + tan 45 - cosec 60
sin 30 +cos 45 - cot 45

	 (v)	
2 0 2 0 2 0

2 0 2 0

5 cos  60 + 4 sec - 30 - tan 45
sin  30  + cos  30

2.	 Imbrb n`m©`r CÎmamn¡H$s EH$ `mo½` CÎma {bhm.

	 (i)	
0

2 0

2 tan 30
1 tan  30+

			   (a) sin 600	 (b) cos 600	 (c) tan 600	 (d) sin 300

	 (ii)	
2 0

2 0

1 - tan 45
1 tan 45+

 

			   (a) tan 900	 (b) 1		  (c) sin 450	 (d) 0

	 (iii)	 sin2A = 2sinA ho gË` Amho Ooìhm A =

			   (a) 00		 (b) 300		 (c) 450		  (d) 600
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	 (iv)	
0

2 0

2 tan 30
1 tan 30-

			   (a) cos600	 (b) sin600	 (c) tan600	 (d) sin300

3.	 Oa tan ( )A + B 3=  Am{U ( ) 1tan A - B
3

= ; 00 < A + B ≤ 900; A > B Va A d B 
emoYm.

4.	 Imbrb {dYmZo ~amo~a H$s MyH$ Vo {bhm. Vw_Mo CÎma nS>VmiyZ nhm.

	 (i)	 sin (A+B) = sinA + sinB

	 (ii)	 θ Mr {H$§_V dmT>ë`mg sinθ Mr {H$§_V dmTVo.
	 (iii)	 θ Mr {H$§_V dmT>ë`mg cosθ Mr {H$§_V dmTVo.
	 (iv)	 sin θ = cos θ, θ À`m gd© {H$§_Vr H$[aVm.

	 (v)	 cot A Mr ì`m»`m A = 00 Agob Va H$mT>Vm `oV Zmhr.

8.4 {ÌH$moU[_VrMr g_mZVm (Trignometrical Identities)

AmnUmg _mhrV Amho H$s, EImÚm g_rH$aUmMr g_mZVm hr Ë`m_Yrb Agboë`m MbnXmÀ`m 
qH$_Vr dê$Z gË` R>a{dbr OmVo. Á`m g_rH$aUm_Ü`o H$moZmÀ`m {ÌH$moU[_VrÀ`m JwUmoÎmam§Mm 
g_mdoe AgVmo Ë`m§Zm {ÌH$moU[_VrMr g_mZVm åhUVmV. `oWo g§~§{YV H$moZm§À`m gd© qH$_Vr gË` 
AgVrb.

`m ^mJmV, AmnU EH$ {ÌH$moU[_VrMr g_mZVm {gÕ H$ê$ Am{U {VMm Cn`moJ H$éZ  Am{U 
Ë`mMàH$maÀ`m BVa g_mZVm {gÕ H$aVm `oVrb.

∆ ABC _Ü`o, ∠B hm H$mQ>H$moZ Amho (AmH¥$Vr 8.21)		

AmH¥$Vr 8.21

∴ AB2 + BC2 = AC2 ....		

g_rH$aU (1) _Ü`o àË`oH$ KQ>H$mbm AC2 Zo ^mJy

			 

2 2 2

2 2 2

AB BC AC+ =
AC AC AC

			 

2 2AB BC+ 1
AC AC

    =   
   

∴ (cosA)2 + (sinA)2 = 1
cos2A + sin2A = 1 .... 		
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A À`m ~m~VrV ho gË` Amho Ooìhm 00 A 90≤ ≤ , hr {ÌH$moU[_VrMr g_mZVm Amho.

AmVm, g_rH$aU (1) bm AB2 Zo ^mJy 

			    

2 2 2

2 2 2

AB BC AC+ =
AB AB AB

∴		   
2 2BC AC1 + =

AB AB
   
   
   

1 + tan2A = sec2 A ....		

`m g_rH$aUmbm A = 00 gË` Amho H$m? Amho, Va A = 900 Amho H$m? Oa A = 900 ho 
tan A Am{U sec A bm {gÕ R>aV Zmhr (3) dê$Z 0 0O A<90≤  ho A bm {gÕ hmoVo.

AmVm (1) bm BC2 Zo ^mJy.

  
2 2 2

2 2 2

AB BC AC+ =
BC BC BC

∴
22AB AC+1=

BC BC
   
   

  
cot2A+1 = cosec2A.... 	

bjmV R>odm H$s, A = 00 ho cosecA d cotA bm {gÕ hmoV Zmhr åhUyZ g_rH$aU (4) ho 
0 00 <A 90≤  _Yrb A bm gd© {gÕ Amho.

hrM g_mZVm BVa {ÌH$moU[_VrÀ`m JwUmoÎmambm gwÕm Cn`moJ H$ê$ eH$Vmo. åhUOoM Oa EH$m 
JwUmoÎmamMr qH$_V _mhrV Agob Va BVa JwUmoÎmam§À`m qH$_Vr H$mTy> eH$Vmo.

AmVm AmnU nmhÿ`m H$s, JwUmoÎmao H$er V`ma H$é eH$Vmo.

Oa 
1tan A=
3
 Va cot A = 3

åhUOoM, 
2 2 1 4 2sec  A = 1 + tan  A = 1 +  = , sec A = 

3 3 3  Am{U 
3cosA=

2

VgoM,   
2 3 1sin A = 1  cos A 1   = 

4 2
- = -  åhUyZ cosec A = 2

CXmhaU 9 : sinA dê$Z cosA, tanA Am{U secA Mr JwUmoÎmao H$mT>m.

CH$b : Oa cos2A + sin2A = 1, Va

cos2A = 1- sin2A
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∴ 2cos A = ± 1-sin A

2cos A = ± 1-sin A  (H$m?)

åhUOoM 2

sinA sinAtan A = =
cosA 1-sin A

 Am{U 2

1 1sec A = =
cosA 1-sin A

CXmhaU 10 : {gÕ H$am, secA (1 - sinA) (secA + tanA) = 1

CH$b : LHS = secA (1 - sinA) (sec A + tan A)

( )1 1 sinA= 1-sinA +
cosA cosA cosA

   
      

, ( )1 1 sinA= 1-sinA +
cosA cosA cosA

   
      

( )( ) 2

2 2

1-sinA 1+sinA 1-sin A= =
cos A cos A

2

2

cos A= =1=RHS
cos A

CXmhaU 11 : {gÕ H$am, cot A - cos A cosec A - 1=
cot A + cos A cosec A + 1

CH$b : cos A  - cos Acot A - cos A sin ALHS= = cos Acot A + cos A + cos A
sin A

	  

1 1cos A -1 -1
cosecA-1sinA sinA= = = =RHS

1 1 cosecA+1cos A +1 +1
sinA sinA

   
   
   
   
   
   

CXmhaU 12 : {gÕ H$am. sin cos 1 1
sin cos 1 sec tan

θ - θ +
=

θ + θ - θ - θ

`mgmR>r sec2θ = 1 + tan2θ Mm Cn`moJ H$am.

CH$b : `mH$arVm AmnU secθ Am{U tanθ Mr g_mZVm KoD$, àW_ LHS _Ü`o secθ Am{U 
tanθ `oÊ`mgmR>r A§embm d N>oXmbm cosθ Zo ^mJy.

sin - cos + 1 tan - 1 + secLHS = =
sin + cos - 1 tan + 1 - sec

θ θ θ θ
θ θ θ θ
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( )
( )

( ) ( )
( ) ( )
tan + sec tan sectan + sec  1

= =
tan - sec + 1 tan - sec tan sec

θ θ  - 1 θ - θ θ θ  -  
θ θ  θ θ + 1 θ - θ  

( ) ( )
( ) ( )

2 2tan  + sec - tan - sec  
= 

tan  - sec + 1  tan - sec  
θ θ θ θ

θ θ θ θ

( ) ( )
-1- tan  + sec   = 

tan  - sec  + 1  tan  - sec  
θ θ

θ θ θ θ  
1 1 RHS

tanθ - sec θ secθ - tan θ 
-

= = =

RHS _Yrb {Xbobm KQ>H$ AmnU {gÕ Ho$bm.

ñdmÜ`m` 8.3

1.	 cot A dê$Z sin A, sec A Am{U tan A Mr {ÌH$moU[_Vr JwUmoÎmao H$mT>m.

2.	 sec A dê$Z BVa gd© ∠A KoD$Z {ÌH$moU[_Vr JwUmoÎmao H$mT>m.

3.	 Mma n`m©`mn¡H$s `mo½` CÎma {ZdSm d CÎmao nS>Vmim.
	 (i) 	 9 sec2 A - 9 tan2 A =
		  (A) 1		 (B) 9		  (C) 8		  (D) 0

	 (ii)	 (1 + tanθ + secθ) (1 + cotθ - cosecθ) =
		  (A) 	0	 (B) 1		  (C) 2		  (D) -1

	 (iii)	 (sec A + tan A) (1 - sinA) =

		  (A) sec A	 (B) sin A	 (C) cosec A	 (D) cos A

	 (iv)	
2

2

1+tan A =
1+cot A

		  (A) sec2A	 (B) -1		  (C) cot2A	 (D) tan2A

4.	 Imbrb g_mZVm {gÕ H$am H$s, Ë`m_Ü`o Agbobo H$moZ ho bKwH$moZ AmhoV.
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	 (i)	 ( )2 1-coscosec -cot =
1+cos

θ
θ θ

θ
	 (ii)  cosA

1 + tan A

 cosA 1+ sinA+ = 2secA
1+ sinA cosA

	 (iii) tan cot+ = 1 + sin  cosec
1- cot 1- tan

θ θ
θ θ

θ θ
secθ cosecθ

		  (Q>rn - sinθ Am{U cosθ Mm Cn`moJ H$ê$Z gmoS>dm)

	 (iv)	
21+secA sin A+

secA 1-cosA
 (Q>rn - LHS Am{U RHS doJdoJio KoD$Z gmoS>dm)

	 (v)	
cos A - sin A + 1 =cosecA + cotA
cos A + sin A - 1

 
cos A - sin A + 1 =cosecA + cotA
cos A + sin A - 1 `mgmR>r 2 2 cosec A = 1 + cot A  g_mZVm dmnam

	 (vi)	
1 + sinA  = secA + tanθ
1 - sinA

	 (vii)	
3

3

sin - 2sin = tan
2cos - cos

θ θ
θ

θ θ

	 (viii) ( ) ( )2 2 2 2sinA + cosecA + cosA + secA = 7 + tan  A + cot  A

	 (ix)	 ( )( ) 1cosecA-sinA secA-cosA =
tanA+cotA

(Q>rn: gai én XoVmZm COdr ~mOy A{U S>mdr ~mOy doJdoJir ¿`m.)

	 (x) 
2

2
2

1+ tan A 1- tanA= = tan A
1+ cot A 1- cotA

   
   

  

8.5 gmam§e (Summary)

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

1.	 H$mQ>H$moZ {ÌH$moU ABC _Ü`o, ∠B hm H$mQ>H$moZ Amho.
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SinA = H$moZ A Mr {déÕ ~mOy
H$U©

CosA = H$moZ A Mr g§b¾ ~mOy
H$U©

tanA = H$moZ A Mr {déÕ ~mOy
H$moZ A Mr g§b¾ ~mOy

2.	 1 1 1 sinAcose A = ; sec A = ; tan A = , tan A = 
sinA cosA cotA cosA

.

3.	 Oa EH$m bKwH$moZmÀ`m {ÌH$moU[_Vr JwUmoÎmamMr qH$_V _mhrV Agob Va BVa {ÌH$moU[_VrMr  
	 JwUmoÎmao ghO H$mTVm `oVmV.

4.	 H$moZ 00, 300, 450, 600 Am{U 900 dê$Z {ÌH$moU[_Vr JwUmoÎmamMr qH$_V H$mTVm `oVoo.

5.	 Oa secA qH$dm  cosecA Mr qH$_V 1 nojm _moR>r qH$dm 1 er g_mZ Agob, Va sinA qH$d  secA 
	 Mr qH$_V 1 nojm _moR>r ZgVo.

6.	 sin2A + cos2 A = 1
	 sec2A - tan2 A = 1	 OoWo 00 ≤ A < 900

	 cosec2A = 1+ cot2 A	 OoWo 00 < A ≤ 900

* * *
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9.1 C§Mr Am{U A§Va (Height and Distance)

AmVm AmH¥$Vr 9.1 (àH$aU 9) Mm nwÝhm {dMma H$ê$> Am{U Vr AmH¥$Vr 9.1 _Ü ò à_mUo nwÝhm H$Ty>..

Ñï>r
Mr 

aofm

Ñï>r
Mr 

aofm

CÀMnmVirVrb H$moZ CÀMnmVirVrb H$moZ

AmH¥$Vr 9.1

AmH¥$Vrdê$Z _Zmoè`mÀ`m Q>moH$mnmgyZ {dÚmÏ`m©À`m S>moù`mn`ªVMo A§Va AC aofm H$mT>br. 
Ë`mbm Ñï>rMr aofm (Line of Sight) åhUVmV. Vmo {dÚmWu _Zmoè`mÀ`m Q>moH$mH$S>o nmhV Amho. 
VgoM {dÚmÏ`m©Mm S>moim Am{U g_m§Va AgUmè`m Ñï>r` aofrer BAC hm H$moZ A§V[aV Amho `m 
H$moZmbm Cƒ nmVirVrb H$moZ (CÝZV H$moZ) (Angle of Elevation) åhUVmV.

{ZarjH$mÀ`m S>moù`mnmgyZ Vo _Zmoè`mÀ`m q~Xÿn`©V Ñï>r aofm aMbr Amho. q~XÿMo {ZarjU H$aVm 
`oUmam CÀM nmVirVrb H$moZ hm Ñï>raofoZo {jVrO g_m§Va aofoÀ`m da AgUmè`m q~XÿMo {ZarjU 
H$aÊ`mgmR>r Ho$bobm H$moZ Amho. CÀMnmVirVrb H$moZ {jVrOmnmgyZ daÀ`m ~mOyg _moOVmV.

{ÌH$moU{_VrMo H$mhr Cn`moJ
Applications of Trigonometry 9
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CÀM
nmV

irV
rb 

H$moZ

dñVy

{úmVrO nmVir

AmH¥$Vr 9.2

Ñï>r
Mr 

aofm

AmVm AmnU AmH¥$Vr 9.2 _Ü`o XmI{dboë`m Ñî`mMm {dMma H$ê$. ~mëH$Zr_Ü`o ~gbobr 
EH$ _wbJr _§[XamÀ`m nm`ardarb R>odboë`m \w$bmÀ`m Hw§$S>mH$S>o nhmV Amho. `m pñWVrV ÑîQ>r aofm 
{jVrOmÀ`m Imbr Amho. Va ÑîQ>r aofm Am{U {jVrO aofoer A§VarV Agboë`m H$moZmbm {ZÀM 
nmVirVrb H$moZ (AdZV H$moZ) (angle of Depression) åhUVmV.

Vr _wbJr nmhV Agboë`m pñWa q~Xÿda {Zƒ nmVirVrb H$moZ hm Ñî`r` aofm d {jVrO 
aofmZr V`ma hmoVmo. q~Xÿ {jVrO aofoÀ`m Imbr AgVmo. åhUOoM Ë`m pñWa q~Xÿbm nmhÊ`mgmR>r 
Amnbo S>moio Imbr H$amdo bmJVo. (AmH¥$Vr 9.3 nhm)

{ZÀ`nmVirVrb H$moZ

{úmVrO nmVir

dñVy

Ñî`r` aofm

AmH¥$Vr 9.3

AmVm AmnU AmH¥$Vr 9.3 nmhÿ H$s `m_Ü`o AmnUmg Ñî`r` aofm Am{U Ë`mnmgyZ V`ma 
Pmbobo H$moZ AmoiIy eH$Vmo, Vo CÀMnmVirVrb AmhoV H$s {ZÀMnmVirVrb AmhoV?
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AmVm AmnU AmH¥$Vr 9.1 Mm nwÝhm {dMma H$ê$. Oa AmnU `mo½` [aVrZo _mnZo Z KoVm 
_Zmoè`mMr C§Mr CD H$mT>md`mMr Agob Va H$moUË`m Jmoï>rMr Amdí`H$Vm Amho? `mgmR>r H$mhr 
Jmoï>rMo ({dYmZmMo) kmZ AgZo Amdí`H$ Amho.

(i)	 _Zmoè`mÀ`m nm`Ï`mer Agboë`m q~XÿnmgyZ {dÚmWu C^maboë`m q~Xÿn`©V§Mo A§Va DE 
Amho.

(ii)	 _Zmoè`mMm Cƒ nmVirVrb (CÝZV) H$moZ ∠BAC Amho.
(iii)	 {dÚmWm©Mr C§Mr AE Amho.

Oa darb gd© Jmoï>rMo kmZ AmnUmg Agob Va AmnU H$moUË`m àH$mao _Zmoè`mMr C§Mr H$mTy> 
eH$Vmo?

AmH¥$Vr_Ü`o CD = CB + BD ̀ oWo BD = AE hr {dÚmÏ`m©Mr C§Mr Amho ∠BAC qH$dm ∠A 
KoD$Z {ÌH$moU_rVrÀ`m JwUmoÎmamMm Cn`moJ H$ê$Z BC H$mT>ÿ eH$Vmo.

∆ABC _Ü`o ∠A À`m {dê$ÜX AgUmar BC hr ~mOy Amho. AmVm H$moUË`m {ÌH$moU_rVr 
JwUmoÎmamMm dmna H$ê$? `mn¡H$s H$moUË`m XmoZ qH$_Vr AmnUmg _mhrV AmhoV Am{U AmnU Ë`m 
XmoZ qH$_Vr H$mTy> eH$Vmo H$m? AB d BC ho JwUmoÎma AgUmao tan A qH$dm cot A Odinmg 
`m§Mm emoY AmnU KoD$ eH$Vmo.

åhUyZ, tan BCA
AB

=  qH$dm cot ABA
BC

=  `mMo CH$b H$mT>Ê`mg AmnUmg BC Mr qH$_V {_iVo.

AmVm, AE d BC {_i{dë`mZo AmnUmg _Zmoè`mMr C§Mr {_iVo.

AmVm, H$mhr gmoS>{dboë`m CXmhaUmMm {dñVma H$aV Ë`mMm {dMma H$ê$.

CXmhaU 1 : O{_Zrda EH$ _Zmoam (Tower) b§~ê$nmV C^m

AmH¥$Vr 9.4

 
Amho._Zmoè`mÀ`m nm`mnmgyZ 15 _r. bm§~ Agboë`m  
O[_Zrdarb EH$m q~XÿnmgyZ _Zmoè`mÀ`m nm`mnmgyZ  
AgUma CÀM nmVirVrb H$moZ 600 Agob Va _Zmoè`mMr  
C§Mr H$mT>m.

CH$b : àW_ {Xboë`m _m{hVrdéZ AmnU AmH¥$Vr 
H$mTy> (AmH¥$Vr 9.4 nhm). `oWo _Zmoam AB Xe©{dVmo, _
Zmoè`mÀ`m nm`Ï`mer AgUmam q~Xÿ CB Xe©{dVmo Am{U 
CÀMnmVirVrb H$moZ ∠ACB Amho. AmnUmg _Zmoè`mMr 
C§Mr AB H$mT>md`mMr Amho. VgoM ACB hm {ÌH$moU AgyZ 
∠B hm H$mQ>H$moZ Amho.
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CXmhaU gmoS>{dÊ`mgmR>r `oWo AB d BC Mr qH$_V KoD$Z AmnU {ÌH$moU{_Vr JwUmoÎma tan 600 
(qH$dm cot 600 ) Mm dmna H$ê$.

AmVm                      tan 600 = 
AB
BC      

                                                      
3

15
AB

=
                           

                                                 AB = 15 3  

åhUyZ, _Zmoè`mMr C§Mr 15 3  m. Amho.

CXmhaU 2 : EH$ H$_©Mmar 5m. C§Mr Agboë`m {dÚwV Im§~mda 

AmH¥$Vr 9.5

{dÚwwV XþéñVr H$aÊ`mgmR>r MT>bm. Im§~mÀ`m darb Q>moH$mnmgyZ 
Imbr 1.3 m. A§Vamdarb q~Xÿn`ªV `oD$Z nmohMbm. (AmH¥$Vr 
9.5 nhm) `m q~Xÿn`ªV `oÊ`mgmR>r Ë`mZo {eS>r O[_Zrer 600 
hmoÊ`mgmR>r {eS>rMr bm§~r {H$Vr Agob? Am{U {eS>rÀ`m 
nm`Ï`mÀ`m Q>moH$mnmgyZ Vo Im§~mn`ªVMo A§Va {H$Vr Agob? 
(`oWo 3 =1.73 KoD$ eH$Vm)

CH$b : AmH¥$Vr 9.5 dê$Z, {dÚwV H$_©Mmar Im§~ AD darb 
B q~Xÿ n`ªV nmohMVmo.
åhUyZ BD = AD - AB = (5 - 1.3) m = 3.7 m `oWo, BC hr 
{eS>r AgyZ `mMr bm§~r H$mT>md`mMr Amho. 
	 ∴   H$mQ>H$moZ ∆BDC _Ü`o BC hm H$U© Amho. 
AmVm, Vwåhr {dMma H$ê$ eH$Vm H$m? H$s, H$moUË`m {ÌH$moU[_Vr JwUmoÎmamMm dmna AmnU `oWo 
H$ê$ eH$Vmo?

åhUyZ,                0sin 60BD
BC

=  qH$dm 3.7 3
2BC

=

	 ∴            3.7 2 4.28
2

BC m×
= =  (A§XmOo)

åhUyZ, {eS>rMr C§Mr 4.28m Amho.

AmVm,	               0 1cot 60
3

DC
BD

= =

	               
3.7 2.14

3
DC m= =  (A§XmOo)

åhUyZ, Vmo H$_©Mmar {dÚwV Im~m§nmgyZ 2.14m A§Vamda O{_Zrda {eS>r R>odVmo.
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CXmhaU 3 : 1.5m C§MrMm EH$ _Zwî` EH$m H$maImÝ`mÀ`m {M_Ur

AmH¥$Vr 9.6

AmH¥$Vr 9.6

 
(Ywam§S>r) nmgyZ 28.5m A§Vamda Amho. Ë`m _Zwî`mÀ`m S>moù`mnmgyZ 
Ë`m {M_Ur n`ªVMm CÀMnmVirVrb H$moZ 450 Amho. Va Ë`m 
{M_UrMr C§Mr {H$Vr?

CH$b : `oWo AB hr {M_Ur Amho CD hm _Zwî` Am{U ∠ADE 
hm CÀM nmVirVrb H$moZ Amho. (AmH¥$Vr 9.6 nhm) AmH¥$VrV 
ADE hm H$mQ>H$moZ {ÌH$moU AgyZ ∠E hm H$mQ>H$moZ Amho.
AmH¥$Vrdê$Z,            AB = AE + BE = AE + 1.5
Am{U                      DE = CB = 28.5 m

Am{U DE ho XmoÝhr KQ>H$ AgUmao {ÌH$moU{_Vr JwUmoÎma KoD$Z AE emoYy Am{U AmnU Ë`mgmR>r 
CÀM nmVirVrb H$moZ KoD$.

              AmVm,    tan 450 = 
AE
DE

		                            1 =  
28.5
AE

                                    ∴        AE = 28.5
åhUyZ, Ë`m {M_UrMr C§Mr (AB) = 28.5 + 1.5 = 30 m.

CXmhaU 4 : O{_Zrdarb 'P' `m q~XÿnmgyZ 10m C§MrÀ`m B_maVrdarb CÀMnmVirVrb H$moZ 
300 Amho. Oa Ë`m B_maVrda ÜdO \$S>H$dbm Agob Am{U ÜdOmÀ`m darb Q>moH$mnmgyZ CÀM 
nmVirVrb H$moZ 450 Agob Va ÜdOñV^m§Mr C§Mr Am{U q~Xÿ 'P' nmgyZ B_maVrn`ªVMo A§Va 
H$mT>m. (`oWo 3  = 1.732 ¿`m)

CH$b : AmH¥$Vr 9.7 _Ü`o, B_maVrMr C§Mr AB _mZy, ÜdOñV§^ BD Am{U 'P' {Xbobm q~Xÿ 
Amho. `oWo PAB d PAD ho XmoZ H$mQ>H$moZ {ÌH$moU AmhoV. Va AmnUmg ÜdOñV§^mMr bm§~r BD 
d P q~XÿnmgyZ B_maVrn`ªVMo A§Va PA AmoiIm`Mo Amho.

`oWo, àW_ ∆PAB H$mQ>H$moZ {ÌH$moU KoD$.           

AmH¥$Vr 9.7

                   
0tan 30 AB

AP
=

             

                   
1 10
3 AP

=

                           AP = 10 3

åhUyZ, 'P' q~XÿnmgyZ B_maVrn`ªVMo A§Va = 10 3 m. = 17.32m.
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Z§Va, DB = x m _mZy, Va AD = (10+x) m.

AmVm H$mQ>H$moZ ∆PAD _Ü`o tan 450 = 
10
10 3

AD x
AP

+
=

                                 

101
10 3

x+
=

∴              x = 10 ( 3  - 1) = 7.32

åhUyZ, ÜdOñV§^mMr C§Mr 7.32m. Amho.

CXmhaU 5 : Ooìhm gy`© EH$m _Zmoè`mda `oVmo Voìhm Vmo CÀMnmVirnmgyZ 600 Vo 300 H$S>o OmV 
AgVmZm Ë`mÀ`m gmdbrMr bm§~r 40 m Zo dmT>V OmVo. Va Ë`m _Zmoè`mMr C§Mr {H$Vr?

CH$b : AmH¥$Vr 9.8 _Ü`o _Zmoè`mMr C§Mr AB Am{U 

AmH¥$Vr 9.8

gmdbrMr bm§~r BC. Ooìhm gy`m©er A§VarV H$moZ 600 
Amho. åhUOoM, gmdbrMr A§VarV Agbobm CÀM  
nmVirVri H$moZ 600 Am{U Ooìhm CƒnmVirVrb H$moZ 
300 AgVmo Voìhm gmdbrMr bm§~r DB Amho.

AmVm, BC=x m. Am{U AB = h m. _mZy {Xboë`m 
_m[hVrdê$Z BC hm DB nojm 40m Zo bm§~ Amho.

åhUyZ                         DB = (40 + x)m

AmVm, ABC d ABD ho XmoZ H$mQ>H$moZ {ÌH$moU AgyZ,

∆ ABC _Ü`o              0tan 60 AB
BC

=

                              
3 h

x
=

                                 (1)

∆ ABD,  _Ü`o                          
0tan 30 AB

BD
=

                              
1

403
h

x
=

+                              (2)

                      (1) dê$Z h = x 3

hr {H$§_V (2) _Ü`o _m§Sy>,  (x 3 ) 3  = x + 40 ∴ 3x = x + 40

                                                         x = 20

åhUyZ                           h = 20 3

åhUyZ, Ë`m _Zmoè`mMr C§Mr 20 3  m. Aho.
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CXmhaU 6 : EH$ 8m. C§Mr AgUmar B_maV Am{U Ë`mg_moa AgUmar ~hþ_Obr B_maV ̀ m_Yrb 
{ZÀM nmVirVrb H$moZ AZwH«$_o 300 Am{U 450 Amho. Va Ë`m ~hþ_Obr B_maVrMr C§Mr Am{U 
XmoÝhr B_maVr_Yrb A§Va H$mT>m.

CH$b  :  AmH¥$Vr 9.9 _Ü`o, AB = 8m. hr B_maVrMr C§Mr 

AmH¥$Vr 9.9

Am{U PC hr ~hþ_Obr B_maVrMr C§Mr Amho. AmnU ~hþ_Obr 
B_maVrMr C§Mr PC Am{U XmoÝhr B_maVr_Yrb A§Va AC H$mTy>.

AmH¥$VrMo {ZarjU Ho$bo AgVm PQ || BD bm PB hr N>oXrH$m 
Amho. Va ∠QPB Am{U ∠PBD ho ì`wËH«$_ H$moZ AgyZ Vo 
g_mZ AmhoV. åhUyZ ∠PBD=300 Va ∠PAC = 450

∆PBD _Ü`o 0 1tan 30
3

PC
AC

= =  qH$dm ∠BD = PD 3

VgoM ∆PAC _Ü`o,

                
0tan 45 1PC

AC
= =

                PC = PD + DC, åhUyZ PD + DC = AC

åhUyZ, AC = BD A{U DC = AB = 8m. VgoM PD + 8 =  BD = PD 3

`mdê$Z, 8 8( 3 1) 4( 3 1)
3 1 ( 3 1)( 3 1)

PD m+
= = = +

- + -
.

åhUyZ, ~hþ_Obr B_maVrMr C§Mr = [4( 3 +1) + 8] m = 4 (3 + 3  ) m.

Am{U XmoÝhr B_maVr_Yrb A§Va 4 (3 + 3  ) m Amho.

CXmhaU 7 : EH$m ZXrda AgUmè`m nwbmÀ`m EH$m q~XÿnmgyZ ZXrÀ`m g_moamg_moarb ZXrH$mR>mer 

{ZÀM nmVirVrb H$moZ AZwH«$_o 300 Am{U 450 Amho. Oa ZXrH$mR>mdarb Agboë`m nwbmMr C§Mr 

3m. Agob Va ZXrÀ`m nmÌmMr é§Xr H$mT>m.

CH$b : ZXrÀ`m ZXrH$mR>r {déÕ ~mOybm 

AmH¥$Vr 9.10

 

AgUmao XmoZ q~Xÿ A d B (AmH¥$Vr 9.10) _

Ü`o AmhoV. åhUyZ, ZXrÀ`m nmÌmMr bm§~r AB 

Amho. DP = 3m. C§Mr AgUmè`m nwbmdarb 

q~Xÿ 'P' Amho. ∆APB _Ü`o AB = AD + DB 
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AmVm, H$mQ>H$moZ ∆APD _Ü`o ∠A=300 

åhUyZ 0tan 30 PD
AD

=  
1 3
3 AD

=  {H$§dm AD = 3 3 m.

VgoM H$mQ>H$moZ ∆PBD _Ü`o, ∠B=450, 

åhUyZ, BD = PD = 3m AmVm, AB = BD + AD = 3 + 3 3  = 3 (1 + 3 ) m.

åhUyZ, ZXrMr é§Xr = 3( 3 + 1) Amho.

ñdmÜ`m` 9.1

1.	 gH©$g_Yrb EH$ H$bmH$ma 20m. bm§~rÀ`m Xmoarbm 

AmH¥$Vr 9.11

Yê$Z MT>V Amho. Xmoarg_moa AgUmè`m EH$m 
Im§~mÀ`m darb Q>moH$mbm ~m§Ybr Amho. Oa  
O{_Zrer A§VarV Ho$bobm H$moZ 300 Agob Va  
Ë`m I§m~mMr C§Mr H$mT>m (AmH¥$Vr 9.11 dê$Z).

2.	 EH$ PmS> dmè`mZo _moS>Vo Am{U _moS>boë`m ^mJ 

O{_Zrbm H$mQ>H$moZ {ÌH$moU H$aVmo. Oa _moS>boë`m 

^mJ O{_Zrer 300 H$moZ H$aVmo Am{U PmS>mMm  O{_Zrbm Q>oH$bobm _mWm AmVm Ë`mÀ`m 

nm`mnmgyZ 8 m. A§Vamda Agob Va PmS>mMr C§Mr {H$Vr hmoB©b?

3.	 EH$ A{^`§Vm EH$m ~mJoÀ`m_Ü`o _wbmZm IoiÊ`mgmR>r XmoZ KgaJw§S>r (Slides) ~m§YV Amho. 

5 dfm©À`m _wbmgmR>r Aer KgaJw§S>r ~m§YV Amho H$s, {VMo darb Q>moH$ 1.5m. C§M AgyZ 

O{_Zrbm Vr 300 MmH$moZ H$aob. VgoM Ë`mnojm _moR>çm _wbm§gmR>r KgaJw§S>r ~m§YVmZm {VMr 

C§Mr 3m. AgyZ O{_Zrbm Vr 600 H$moZ H$aV Agob Va Ë`m àË`oH$ pñWVrV KgaJw§S>rMr 

C§Mr {H$Vr Agob?

4.	 EH$ _Zmoam O{_ZrÀ`m EH$m q~XÿnmgyZ 30m. A§Vamda Amho. Oa _Zmoè`mÀ`m CÀM nmVirVrb 

H$moZ 300 Agob Va _Zmoè`m§Mr C§Mr H$mT>m.

5.	 EH$ nV§J O{_ZrnmgyZ 60m. C§Mrda CS>V Amho. O{_Zrdarb EH$m q~Xÿda nV§JmMr Xmoar 

A{ñWa Aer ~m§YÊ`mV Ambr Amho. Oa O{_Zrer nV§JmÀ`m Xmoar_Ü`o A§VarV H$moZ 600 

Agob Am{U Xmoar H$_rOmñV Z H$aVm Ë`m XmoarMr C§Mr {H$Vr?
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29{ÌH$moU{_VrMo H$mhr Cn`moJ

6.	 EH$m 30m C§M B_maVrg_moa 1.5 m. C§MrMm EH$ _wbJm C^m Amho. Oa Vmo _wbJm B_maVrÀ`m 

darb Q>moH$mH$S>o nhmV nwT>o gaH$V AgyZ Ë`m_Yrb CÀM nmVirVrb H$moZ 300 Vo 600 hmoV 

Agob Va Vmo _wbJm Ë`m B_maVrnmgyZ {H$Vr A§Vamda C^m Amho?

7.	 20m. C§M B_maVrda EH$ Q>o{b\$moZ _Zmo-`m _Yrb (Telephone Tower) O[_Zrdarb Am{U 

darb Q>moH$m_Yrb CÀM nmVirVrb H$moZ AZwH«$_o 450 Am{U 600 Amho. Va Ë`m _Zmoè`mMr 

C§Mr H$mT>m?

8.	 EH$m ñV§^mda 1.6 m. C§MrMr EH$ _wVu C^r Amho. O{_ZrÀ`m EH$m q~XÿnmgyZ Ë`m _yVuÀ`m 

darb Q>moH$mVrb CÀM nmVirVrb H$moZ  600 Am{U Ë`mM q~XÿnmgyZ ñV§^mdarb Q>moH$mVrb 

CÀM nmVirVrb H$moZ 450 Agob Va Ë`m ñV§^mMr C§Mr {H$Vr?

9.	 EH$m _Zmoè`mÀ`m nm`mÀ`m q~XÿnmgyZ g_moarb B_maVrÀ`m darb Q>moH$mVrb CÀMnmVirVrb 

H$moZ 300 Am{U B_maVrÀ`m nm`mÀ`m q~XÿnmgyZ g_moarb _Zmoè`mÀ`m darb Q>moH$mVrb 

C§ÀMnmVirVrb H$moZ 600 Amho. Oa _Zmoè`mMr C§Mr 50m. Agob, Va B_maVrMr C§Mr {H$Vr?

10.	EH$m 80m. ê§$X añË`mÀ`m XmoZ ~mOybm g_moamg_moa XmoZ g_mZ C§MrMo Im§~ C^o Ho$bo AmhoV. 
Oa Ë`m XmoÝhr Im~m§À`m_Ü`o añË`mda EH$ q~Xÿ KoD$Z Ë`m Im~m§À`m darb Q>moH$mVrb CÀM 
nmVirVrb H$moZ AZwH«$_o 600 Am{U 300 Agob, Va XmoÝhr Im§~m§Mr C§Mr Am{U Im§~m§nmgyZ 
Ë`m añË`mdarb q~Xÿn`ªVMo A§Va H$mT>m?

11.	EH$m  ~±Ho$À`m AmdmamV EH$ Q>r.ìhr _Zmoam 

AmH¥$Vr 9.12

C^m Amho. _Zmoè`mÀ`m g_moa Ë`mM AmdmamV 
Xþgè`m q~XÿnmgyZ darb Q>moH$mn`ªV CÀM 
nmVirVrb H$moZ 600 Amho. `mM AmdmamV `m 
q~XÿnmgyZ 20m. A§Vamda B_maVrÀ`m Odi 
Xþgè`m q~Xÿbm OmoS>Umè`m aofoÀ`m darb 
Q>moH$mn`ªV CÀMnmVirVrb H$moZ 300 Agob 
(AmH¥$Vr 9.12 nhm) Va Ë`m _Zmoè`mMr C§Mr 
Am{U AmdmamMr é§Xr H$mT>m.

12.	7m. C§M B_maVrÀ`m _mÏ`mda EH$ Ho$~b _Zmoam Amho. Oa _mÏ`mnmgyZ CÀMnmVirVrb 
H$moZ 600 Am{U nm`mbJVMm {ZÀMnmVirVrb H$moZ 450 Agob Va Ë`m _Zmoè`mMr C§Mr 
{H$Vr?
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13.	g_wÐ gnmQ>r nmgyZ 75m. C§Mrda EH$ {XnJ¥h (Light House) Amho. Ë`m {XnJ¥hmdéZ 
nmhVm XmoZ OhmOmÀ`m {ZÀMnmVirVrb H$moZ AZwH«$_o 300 Am{U 450 Amho. Oa Ë`m {Xn 
J¥hmÀ`m EH$mM ~mOyg XmoZ OhmOo EH$m _mJo EH$ AgVrb (EH$m aofoV) Va Ë`m XmoÝhr 
OhmOm_Yrb A§Va {H$Vr Agob?

14.	1.2m. C§MrMr EH$ _wbJr O{_ZrnmgyZ 88.2m. C§Mrda 

AmH¥$Vr 9.13

AgUmè`m {jVrOmer g_m§Va AgUmè`m \w$½`mbm nmhV 
Amho. H$moUË`mhr EH$m jUr _wbrÀ`m S>moù`mnmgyZ 
CÀMnmVirVrb H$moZ 600 Am{U H$mhr doimZ§Va 
CÀMnmVirVrb H$moZ 300 Amho (AmH¥$Vr 9.13 nhm) 
Va Ë`m doir XmoZ \w$½`m_Yrb A§Va H$mT>m. 

15.	EH$ gai amÁ`_mJ© EH$m _Zmoè`mH$S>o OmVmo. _Zmoè`mda C^m AgUmam$ EH$ _Zwî` añË`mdê$Z  
OmUmè`m EH$m H$mabm {ZÀMnmVirVrb 300 H$moZmZo nmhVmo. Vr H$ma _Zmoè`mH$S>o EH$ g_mZ 
doJmZo OmV Amho. 6 goH§$XmZ§Va H$maMm {ZÀMnmVirVrb H$moZ 600 hmoVmo. Va `m q~XÿnmgyZ 
{_Zmè`mOdi nmohMÊ`mgmR>r H$mabm {H$Vr doi bmJob?

9.2 gmam§e (Summary)

`m àH$aUmV AmnU Imbrb _wÔm§Mm Aä`mg Ho$bm Amho.

1.	 (i)	 ÑîQ>rMr aofm - {ZarjH$mÀ`m S>moù`mnmgyZ dñVydarb q~Xÿn`ªV H$mT>bobr aofm åhUOoM 
ÑîQ>rMr aofm hmo`.

	 (ii)	 q~XÿMo {ZarjU H$aVm ̀ oUmam CÀM nmVirVrb H$moZ (CÝ‹ZVH$moZ) hm ÑîQ>raofoZo {jVrO 
aofoÀ`mda AgUmè`m q~XÿMo {ZarjU H$aÊ`mgmR>r Ho$bobm H$moZ Amho. CÀMnmVirVrb 
H$moZ {jVrOmnmgyZ daÀ`m ~mOyg _moOVmV.

	 (iii)	 q~XÿMo {ZarjU H$aVm `oUmam {ZÀM nmVirVrb H$moZ (AdZVH$moZ) hm ÑîQ>raofoZo 
{jVrO g_m§Va aofoÀ`m Imbr AgUmè`m q~XÿMo {ZarjU H$aÊ`mgmR>r Ho$bobm H$moZ 
Amho. Amnë`m S>moù`mVrb H$moZ {jVrOaofonmgyZ Imbrb ~mOyg _moOVmV.

2.	 {ÌH$moU[_VrÀ`m JwUmoÎmam§Mm Cn`moJ dñVwMr C§Mr qH$dm bm§~r qH$dm XmoZ dñVw_Yrb A§Va 
H$mT>Ê`mgmR>r hmoVmo.

* * *
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10.1 n[aM` :
AmnU B`Îmm 9 dr _Ü`o {eH$bm AmhmV H$s, EH$m pñWa q~XÿnmgyZ g_mZ A§Vamda ({ÌÁ`m) 

AgUmè`m EH$m àVbmVrb gd© q~Xÿ åhUOoM dVw©i hmo`. `mMà_mUo H$mhr dVw©img§~§YrV KQ>H$ 
åhUOoM, dVw©iI§S> (Segment), Á`m qH$dm Ordm (chord), N>o{XH$m (Sector), Mmn qH$dm H§$g$ 
(arc) B. Mm Aä`mg Vwåhr Ho$bm AmhmV. AmVm AmnU EH$mM àVbmÀ`m dVw©imV AgUmè`m aofoÀ`m 
doJdoJù`m ñWmZm§Mo {ZarjU H$ê$.

AmH¥$Vr 10.1 _Ü`o dVw©i Am{U aofm PQ Mo {^Þ-{^Þ ñWmZ Xe©{dbobo Amho.

AmH¥$Vr 10.1
(i) (ii) (iii)

AmH¥$Vr 10.1 (i) _Ü`o, dVw©i Am{U aofm PQ `mÀ`m§V EH$ gwÕm g_mB©H$ q~Xÿ Zmhr. 

åhUyZ dVw©imer Vr aofm g§~§YrV Zmhr. Ë`m_wio PQ aofobm Z N>oXUmar aofm (Non-intersecting) 

åhUVmV. AmH¥$Vr 10.1 (ii) _Ü`o, dVw©i Am{U PQ aofoMo A d B ho gm_mB©H$$ q~Xÿ AmhoV 

Ë`m_wio PQ `m aofobm N>o{XH$m (Sector) Ago åhUVmV. AmH¥$Vr 10.1 (iii) _Ü`o, dVw©i Am{U 

PQ aofobm gm_mB©H$ A hm EH$M q~Xÿ Amho Ë`m_wio {Vbm ñn{e©H$m (Tangent) åhUVmV.

dVw©io
 CIRCLES 10
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AmnUmbm _mhrV Amho H$s. {dhrarVrb nmUr ~mhoa H$mT>Ê`mgmR>r 

AmH¥$Vr 10.2

H$ßnr (Pulley) dmnabr OmVo. AmH¥$Vr 10.2 Mo {ZarjU H$am H$s, Ë`m 
H$ßnrbm XmoÝhr ~mOyZr Xmoar gmoS>bobr Amho Am{U hr Xmoar Ë`m dVw©imMr 
ñn{e©H$m Xe©{dVo.

darb {Xboë`m pñWVr_Ü`o dVw©imMr AmUIrU H$moUVr gmnoj aofm 
AgUmar pñWVr hmoD$ eH$Vo H$m? Va Ë`m dVw©imbm Ë`m aofo{edm` 
H$moUVrhr A{YH$ gmnoj pñWVr hmoD$ eH$V Zmhr. Va `m àH$aUmV AmnU 
ñn{e©Ho$À`m ApñVËdmMo ñWmZ Am{U  JwUY_© nmhÿ`m.

10.2 dVww©imÀ`m ñn{e©H$m

_mJrb àH$aUmV AmnU ñn{e©H$m nm{hbm AmhmV H$s, dVw©imÀ`m ñn{e©H$m dVw©imÀ`m 
n[aKmdarb H$moUË`mhr EH$m q~XÿV ñne© H$aVmV.

dVw©imdarb EH$m q~XÿV ñne© H$aUmè`m ñn{e©Ho$~Ôb g_OyZ KoÊ`mgmR>r H$mhr Imbrb 
H¥$Vr H$ê$`m.

H¥$Vr 1 : EH$ dVw©imH$ma Vma Am{U EH$ gai Vma AB, P q~Xÿbm Aer OmoS>m H$s, 'P' `m 
q~XÿVyZ EH$m àVbmÀ`m {XeooZo ^«_U H$aob. Aer {H«$`m gVV H$am H$s, Vma AB Mr P q~Xÿ 
pñWa R>odyZ gmdH$menUo doJdoJir pñWVr àmá hmoB©b Aer {\$adm. (AmH¥$Vr 10.3 (i) nhm)

doJdoJù`m pñWVrV dVw©imH$ma Vma, gai Vma  q~Xÿ 

AmH¥$Vr 10.3 (i)

P VgoM q~Xÿ Q1 , Q2 d Q3 _Ü`o N>oXÿ>Z OmVo. Xþgè`m 
pñWVrV AmnU nmhÿ eH$Vmo H$s, dVw©imÀ`m P `m q~XÿV 
aofm N>oXVmV. (AB À`m pñWVrdê$Z A'B' nhm) ho gd© 
AmnUmbm Ago Xe©{dVo H$s, dVw©imÀ`m EH$m q~XÿdaM 
ñn{e©Ho$Mo ApñWËd Amho. q~XÿVyZ nwÝhm {\$a{dë`mZ§Va AB 
À`m gd© pñWVrVyZ P `m q~XÿVyZ R1, R2 d R3 `m q~XÿV 
aofm N>oXVmV. `mdê$Z AmnU Agm {ZîH$f© H$mTy> eH$Vmo 
H$s,  dVw©imÀ`m n[aKmÀ`m EH$m q~XÿVyZ EH$ Am{U 
EH$M ñn{e©H$m H$mT>Vm `oVo.

Cd©arV {H«$`m§Mo {ZarjU Ho$bo AgVm, OgOer AB À`m pñWVrnmgyZ A'B' pñWVrH$S>o dmT>V 
OmVo VgVer aofm AB dVw©imbmÀ`m Q1 q~XÿH$So Am{U P q~XÿH$S>o Odi `oVo. AB Mr pñWVr 

* 1583 _Ü`o Wm°_g {\$ZoH$ `m B§p½be J{UVkmZo `m ñn{e©Ho$Mr g§H$ënZm _m§S>br H$s, "ñn{e©H$m' 
(Tangent) hm eãX b°Q>rZ ^mfoVrb ñne©Ho$ (Tangere) `m eãXmnmgyZ Ambm.
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dVw©io 33

A'B' hr 'P' q~XÿVyZ OmUmar g§nmVr hmoD$ eH$Vo. nwÝhm 'P' `m q~XÿVyZ A'' B'' hr X{jU{Xeobm 
{\$a{dbr Va H$m` hmoB©b? Ë`m_wio q~Xÿ R3 hm gmdH$menUo {~§Xÿ P H$S>o `oVmo. P bm g§nmVr 
hmoB©b Ago AmnU {ZarjU H$ê$ eH$Vmo. Ooìhm dVw©imMr Á`m hr dVw©imÀ`m XmoZ q~XÿZm g§nmVr 
AgVo Voìhm dVw©imMr ñn{e©H$m N>oXrHo$À`m {^Þ AgVo.

H¥$Vr 2 : EH$m H$mJXmda EH$ dVw©i aMyZ dVw©imV PQ 

AmH¥$Vr 10.3 (ii)

hr N>oXrH$m H$mT>m. Ë`mMà_mUo PQ À`m XmoÝhr ~mOybm 
g_m§Va AgUmè`m BVa N>o{XH$m H$mT>m. AmnU nmhÿ 
eH$Vmo H$s, Á`mMr bm§~r H$_r hmoV OmVo Voìhm Ë`m 
Á`m dVw©imVyZ H$mnë`m OmVmV. åhUOoM OgOgo Ë`m 
aofm dVw©im_Ü`m Odi `oVmV VgVgo Ë`m aofm XmoZ 
q~XÿV N>oXVo. (AmH¥$Vr 10.3 (ii) nhm) EH$m pñWVrV 
N>o{XH$m aofoMr bm§~r Xe©{dVo Am{U Xþgè`m ~mOybm Vr 
eyÝ` hmoV OmVo. P' Q' Am{U P'' Q'' N>o{XHo$Mr pñWVr 
AmH¥$Vr 10.3 (ii) _Ü`o nhm. hr PQ N>o{XH$m dVw©imÀ`m 
ñn{e©Ho$bm g_m§Va Amho. `mdê$Z AmnUmg Ago  
g_OyZ `oVo H$s, N>o{XHo$bm g_m§Va AgUmè`m ñn{e©H$m XmoZnojm A{YH$ Agy eH$V ZmhrV.

`m H¥$Vrdê$Z Ago g_OVo H$s Oa dVw©imVrb Ordm g§nmVr AgVrb Va ñn{e©H$m Am{U 
N>o{XHo$Mo EH$ {deof ñWmZ dVw©im_Ü`o AgVo.

dVw©imdarb EH$ gm_mB©H$ q~Xÿbm Ë`m ñn{e©Ho$Mm ñne© q~Xÿ åhUVmV. (AmH¥$Vr 10.1 (iii) 
_Ü`o A hm ñnem©q~Xÿ Amho) Am{U dVw©imÀ`m EH$mM gm_mB©H$ q~Xÿbm ñn{e©H$m ñne© H$aVo.

AmVm AmnU AmOy~mOyMo {ZarjU H$ê$. AmnU gm`H$brMo 

AmH¥$Vr 10.4

A

qH$dm ~¡bJmS>rMo MmH$ nm{hbm AmhmV H$m? Ë`m MmH$mÀ`m 
Vmam åhUOoM Ë`m§À`m {ÌÁ`m hmo`. AmVm MmH$ {\$aVmZmMo 
{ZarjU H$am H$s. AmnUmg H$moUË`m {R>H$mUr ñn{e©H$m 
{XgVmV, H$m? (AmH¥$Vr 10.4 nhm). VgoM Oa MmH$ EH$m 
aofoda {\$aV Agob Va Ë`m dVw©imbm ñn{e©H$m {Z_m©U hmoVrb 
H$m? åhUyZ, àË`oH$ pñWVrMo Oa {ZarjU Ho$bm Va. ""àË`oH$ 
{ÌÁ`m ñn{e©Ho$bm H$mQ>H$moZmV Xþ^mJVo'' (AmH¥$Vr 10.4 
nhm). AmVm `m ñn{e©Ho$Mm JwUY_© AmnU {gÕ H$ê$.
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à_o` 10.1 : ""H$moUË`mhr dVw©imbm ñne©q~XÿVyZ H$mT>bobr {ÌÁ`m ñn{e©Ho$bm b§~ AgVo.''

{gÕVm : "0' dVw©i_Ü` AgUmè`m dVw©imV XY hr ñn{e©H$m 'P' q~XÿV ñne© H$aVo. Va OP hr 
XY bm b§~ AgVo, Ago AmnUmg {gÕ H$amd`mMo Amho.

XY da Q EH$ q~Xÿ KoD$Z OQ gm§Ym (AmH¥$Vr 10.5 nhm).  

AmH¥$Vr 10.5

Q q~Xÿ hm dVw©imÀ`m ~mhoarb {~§Xÿ Amho. (H$m?) H$maU, 
Oa Q hm q~Xÿ dVw©imÀ`m AmV AgVm Va XY hr N>o{XH$m 
Pmbr AgVr Am{U Vr ñn{e©H$m Pmbr ZgVr.) åhUyZ, OQ 
hr OP nojm _moR>r Amho.

              ∴   OQ > OP

ho {dYmZ XY darb P q~Xÿbm dJiVm Xþgè`m q~Xÿer {gÕ hmoVo. VgoM XY aofodarb 'O' 
q~XÿVyZ H$mT>bobr OP hr aofm gdm©V bhmZ hmoB©b. (à_o` A 1.7 _Ü`o Xe©{dbo Amho)

{Q>n : (1)	 darb à_o`mdê$Z, AmnU gm§Jy eH$Vmo H$s, dVw©imÀ`m H$moUË`mhr EH$ Am{U 
EH$mM q~XÿVyZ ñn{e©H$m H$mT>Vm `oVo.

	 (2)	 dV©wimÀ`m dVw©i_Ü`mnmgyZ ñne©q~Xÿn`ªV H$mT>boë`m {ÌÁ`oobm gm_mÝ` aofm Ago 
gwÕm åhUVmV.

ñdmÜ`m` 10.1

1.	 EH$m dVw©imbm EHy$U {H$Vr ñn{e©H$m H$mT>Vm `oVmV?

2.	 Imbrb _moH$ù`m OmJm ^am.

	 (i) 	 dVw©imdarb EH$m q~XÿV H$mT>Vm `oUmè`m ñn{e©H$m§Mr g§»`m 

	 (ii)	 dVw©imÀ`m XmoZ {~XÿZm§ N>oXÿZ OmUmè`m aofog  åhUVmV.

	 (iii)	 EH$m ì`mgmÀ`m A§Ë`q~XÿVyZ dVw©imbm  g_m§Va ñn{e©H$m hmoD$ eH$VmV.

	 (iv)	 dVw©i Am{U Ë`mÀ`m ñn{e©Ho$Mm g_mB©H$ q~Xwbm  åhUVmV.

3.	 5cm. {ÌÁ`oÀ`m dVw©imV P {~§XÿVyZ H$mT>bobr ñn{e©H$m PQ AgyZ 'O' dVw©i_Ü`mVyZ Q 
q~Xÿn`ªV gm§Ybr AgVm OQ = 12cm. Agob Va PQ Mr bm§~r-

	 (A) 12 cm.	 (B) 13 cm.	 (C) 8.5 cm.	 (D) 119  cm.

4.	 EH$ dVw©i aMyZ Ë`m dVw©imV EH$ ñn{e©H$m Am{U Xþgar N>oXrH$m Aer aMm H$s XmoÝhr hr  
EH$_oH$m§Zm g_m§Va AgVrb.
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10.3	 dVw©imÀ`m EH$mM q~XÿVyZ H$mT>Ê`mV `oUmè`m ñn{e©H|$Mr g§»`m.

EH$m dVw©imÀ`m EH$mM q~XÿVyZ H$mT>Ê`mV `oUmè`m ñn{e©Ho$Mr g§»`m V`ma H$aÊ`mg  
nwT>rb H¥$Vr H$ê$.

H¥$Vr 3 : EH$ dVw©i aMyZ Ë`m§À`m AmV_Ü`o 'P' q~XÿMr aMZm 

(i)

(ii)

(iii)
AmH¥$Vr 10.6

H$am. ̀ m q~XÿnmgyZ AmnU dV©wimbm ñn{e©H$m H$mTy> eH$Vm 
H$m? `mdê$Z Vwåhr nmhÿ eH$Vm H$s. `m 'P' q~XÿVyZ 
dVw©imV H$mT>boë`m aofm dVw©imbm XmoZ q~XÿVyZ N>oXÿZ 
OmVmV. åhUyZ, Oa dVw©imÀ`m AmV EImXm q~Xÿ Agob 
Va AmnU dVw©imbm  Ë`m q~XÿVyZ ñn{e©H$m H$mTy> eH$V 
Zmhr. (AmH¥$Vr 10.6 (i) nhm)

Ë`mZ§Va 'P' hm q~Xÿ dVw©imdaÀ`m n[aKmda KoD$Z 
ñn{e©H$m aMm. AmnU `mAmJmoXaM {ZarjU Ho$bm AmhmV 
H$s, dVw©imÀ`m EH$m q~XÿVyZM dVw©imbm EH$M ñn{e©H$m 
H$mT>Vm `oVo. (AmH¥$Vr 10.6 (ii) nhm)

eodQ>r 'P' hm q~Xÿ dVw©imÀ`m ~mhoa KoD$Z dVw©imbm 
ñn{e©H$m aMm. `mdê$Z H$m` {ZarjU H$amb? `mdê$Z 
AmnU nmhÿ eH$Vmo H$s, ~mhoarb {~§XyZo dVw©bmbm XmoZ 
ñn{e©H$m aMVm `oVmV. (AmH¥$Vr 10.6 (iii) nhm)

`mdéZ AmnU Imbrb {ZîH$f© H$mTy> eH$Vmo.

{ZîH$f© 1 : dVw©imÀ`m AmV Oa q~Xÿ Agob Va 
dVw©imbm H$moUVrhr ñn{e©H$m H$mT>Vm `oV Zmhr.

{ZîH$f© 2 : dVw©imÀ`m n[aKmda EH$m q~XÿVyZ EH$ 
Am{U EH$M ñn{e©H$m H$mT>Vm `oVo.

{ZîH$f© 3 : dVw©imÀ`m ~mømq~XÿVyZ dVw©imbm XmoZ 
ñn{e©H$m H$mT>Vm `oVmV. 

AmH¥$Vr 10.6 (iii) _Ü`o PT1 Am{U PT2 ̀ m ñn{e©H$m 
AZwH«$_o T1 d T2 q~XÿV ñne© H$aVmV.

dVw©imÀ`m 'P' `m ~m÷q~XÿVyZ dVw©imbm H$mT>boë`m aofmI§S>mÀ`m bm§~rbm ñn{e©Ho$Mr bm§~r 
Ago åhUVmV.
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AmH¥$Vr 10.6 (iii) _Ü`o 'P' `m ~møq~XÿVyZ dVw©imÀ`m PT1 Am{U PT2 ñn{e©Ho$Mr bm§~r 
Amho. `m ñn{e©Ho$Mr bm§~r H$mTy> eH$mb H$m? Va PT1 Am{U PT2 `m§Mr bm§~r g_mZ Agy eHo$b 
H$m? ho {dYmZ {gÕ H$aÊ`mgmR>r AmnU Imbrb à_o` gmoS>dy.

à_o` 10.2 : dVw©imÀ`m ~møq~XÿVyZ dVw©imbm H$mT>boë`m

AmH¥$Vr 10.7

 
ñn{e©H$m g_mZ AgVmV.

{gÕVm : "0' dVw©i_Ü` AgUmè`m dVw©imV P `m  
~mh`q~XyVyZ PQ d PR `m XmoZ ñn{e©H$m H$mT>ë`m AmhoV. 
(AmH¥$Vr 10.7 nhm) Va AmnUmg PQ = PR ho {gÕ 
H$amd`mMo Amho.

AmVm OP, OQ d OR gm§Ybo. Ë`mZ§Va ∠OQP d 
∠ORP ho H$mQ>H$moZ AmhoV. H$maU ñn{e©H$m Am{U {ÌÁ`m 
`m§À`m JwUY_m©dê$Z Am{U à_o` 10.1 dê$Z Vo XmoZ H$mQ>H$moZ {ÌH$moU AmhoV. AmVm, H$mQ>H$moZ 
{ÌH$moU OQP d ORP _Ü`o

                          OQ = OR                            (dVw©imÀ`m g_mZ {ÌÁ`m)

OP = OR                             (gm_mB©H$)

                         ∴ ∆OQP ≅ ∆ORP                   (H$U©^wOm J¥hrVH$)

                     ∴   PQ = PR               (EH$ê$n {ÌH$moUmMo JwUY_©)

Q>rn :	 1.	 nm`W°JmoagÀ`m à_o`mZwgma hm à_o` gwÕm {gÕ H$ê$ eH$Vmo åhUOoM,  
PQ2=OP2 - OQ2 = OP2 - OR2 = PR2 (H$maU OQ = OR )

	 2.	 VgoM, ∠OPQ = ∠OPR  åhUOoM ∠QPR Mm H$moZXþ^mOH$ OP Amho åhUyZ. XmoZ 
ñn{e©Ho$Mm _Ü` hm H$moZ Xþ^mOH$ Amho. AmVm H$mhr CXmhaUo gmoS>dy.

CXmhaU 1 : ""XmoZ g_H|$Ðr` dVw©im_Ü`o _moR>çm dVw©imMr Ordm hr bhmZ dVw©imMr ñn{e©H$m 
AgyZ {ÌÁ`m hr Ë`m Ordobm Xþ^mJVo''. ho {gÕ H$am.

CH$b : C1 Am{U C2 `m XmoZ g_H|$Ðr` dVw©imMm dVwi_Ü` 'O' 

AmH¥$Vr 10.8

AgyZ AB hr _moR>çm dVw©imMr C1 Ordm Am{U C2 hr bhmZ 
dVw©imMr ñn{e©H$m 'P' q~XÿV ñne© H$aVo. (AmH¥$Vr 10.8 nhm) 
AmnUmg AP = BP {gÕ H$am`dMo Amho.

AmVm OP gmYy, Va OP hr {ÌÁ`m AgyZ AB hr C2 Mr 
ñn{e©H$m P q~XÿV ñne© H$aV Amho. åhUyZ à_o` 10.1 dê$Z.
                                                     OP ⊥ AB
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AmVm, C1 `m dVw©imMr AB Ordm AgyZ OP ⊥ AB Amho. åhUyZ dVw©i_Ü`mMm Xþ^mOH$ 
Ordoda b§~ AgyZ OP hm AB OrdmMm Xþ^mOH$ Amho. ∴ OP ⊥ AB

∴                    AP = BP 

CXmhaU 2 : 'O' dVw©_Ü` AgUmè`m dVw©imbm 'T' ̀ m q~XÿVyZ

AmH¥$Vr 10.9

 
dVw©imbm TP d TQ `m XmoZ ñn{e©H$m AmhoV Va, {gÕ H$am 
∠PTQ = 2∠OPQ

CH$b : 'O' dVw©i_Ü` AgUmè`m dVw©imV 'T' hm ~møq~Xÿ 
AgyZ TP d TQ ̀ m ñn{e©H$m P d Q ̀ m q~XÿV ñne© H$aVmV. 
(AmH¥$Vr 10.9 nhm) Va, AmnUmg ∠PTQ = 2∠OPQ {gÕ 
H$am`Mo Amho. 

`oWo                     ∠PTQ  =  θ _mZy

AmVm, à_o` 4.2 dê$Z TP = TQ åhUyZ TQP hm g_{Û^yO {ÌH$moU Amho.

∴                    ∠TPQ  = ∠TQP = 0 01 1(180 ) 90
2 2

θ θ- = -

VgoM, à_o` 4.1 dê$Z, ∠OPT  = 900

∴                ∠OPQ  = ∠OPT - ∠TPQ = 900 - 0 190
2

θ -  

                                                              = 1 1
2 2

θ = ∠PTQ

∴                                             ∠PTQ  =  2∠OPQ

CXmhaU 3 : 5cm. {ÌÁ`m AgUmè`m dVw©im_Ü`o PQ 

AmH¥$Vr 10.10

OrdoMr bm§~r 8cm. Amho. Oa T `m q~XÿnmgyZ P d Q 
`m ñn{e©H$m AgVrb Va TP Mr bm§~r H$mT>m.

CH$b : OT gm§Ym 'R' hm PQ Mm _Ü` Amho. ∆TPQ 
hm g_{Û^yO AgyZ ∠PTQ Mm H$moZ Xþ^mOH$ TO 
Amho. åhUyZ OT ⊥ PQ VgoM OT hm PQ Mm Xþ^mOH$ 
AgyZ PR = RQ = 4cm hmoB©b.

               VgoM  2 2 2 2OR = 5 4 3OP PR cm cm- = - = = 3cm

AmVm, ∠TPR + ∠RPO = 900 = ∠TPR + ∠PTR ----------- (H$m?)

åhUyZ, ∠RPO = ∠PTR
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åhUOoM H$mo.H$mo. dê$Z TRP hm H$mQ>H$moZ {ÌH$moU PRO `m H$mQ>H$moZ {ÌH$moUmer g_mZ Amho.

∴   
TP RP
PO RO

=     ∴   
4

5 3
TP

=   qH$dm  
20
3

TP cm=

Qr>n : nm`WmJmoagmÀ`m à_o`mdê$Z AmnU TP gwÕm H$mT>y eH$Vmo,
Va.                      TP = x Am{U TP = y _mZy
                         x2 = y2 + 16         (H$mQ>H$moZ ∆PRT dê$Z) - (1)
∴                      x2 + 52 = (y + 3)2 (H$mQ>H$moZ ∆OPT dê$Z) - (2)
(1) d (2) dOm H$ê$.

                                 25 = 6y - 7 qH$dm  
32 16
6 3

y = =

åhUyZ              
2

2 16 16 16 2516 (16 9)
3 9 9

x × = + = + = 
 

 ((1) dê$Z)

qH$dm               
20
3

x =

ñdmÜ`m` 10.2
àíZ 1 Vo 3 _Ü`o `mo½` CÎmao emoYyZ H$maUo Úm.

1.	 dVw©i_Ü`mnmgyZ Q q~Xÿn`ªVMo A§Va 25cm. Am{U Q q~XÿnmgyZ ñn{e©Ho$Mr bm§~r 24cm 
Agob Va dVw©imMr {ÌÁ`m -

	 (A) 7cm.	 (B) 12 cm.	

	 (C) 15 cm.	 (D) 24.5 cm.                                 

AmH¥$Vr 10.11

2.	 AmH¥$Vr 10.11 _Ü`o Oa 'O' dV©wi_Ü` AgUmè`m dVw©imÀ`m  
TP d TQ ñn{e©H$m AgVrb Am{U ∠POQ = 1100 Agob Va 
∠PTQ = 

	 (A) 600           (B) 700              (C) 800	 (D) 900	

3.	 Oa "O' dVw©i_Ü` AgUmè`m dVw©imV PA d PB ñn{e©H$m 'P' q~XÿV EH$Ì {_iVmV d VoWo 
ñn{e©H$m§Zr A§VarV Ho$bmbm H$moZ 800 Agob Va ∠POA = 

	 (A) 500	 (B) 600	 (C) 700	 	 (D) 800

4.	 {gÕ H$am H$s, dVw©imÀ`m ì`mgmÀ`m XmoÝhr Q>moH$mVyZ H$mT>boë`m ñn{e©H$m nañnam§Zm g_m§Va 
AgVmV.

5.	 {gÕ H$am, ñn{e©Ho$À`m ñne© q~XÿVyZ H$mT>bobm b§~ dV©yi_Ü`mVyZ OmVmo.
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6.	 Oa dVw©i_Ü`mnmgyZ 5cm. A§Vamdarb q~XÿVyZ 4cm. bm§~rMr ñn{e©H$m dVw©imbm H$mT>bobr 
Agob Va dVw©imMr {ÌÁ`m H$mT>m.

7.	 Oa g_H|$Ðr` dVw©im§Mr {ÌÁ`m AZwH«$_o 5cm. Am{U 3cm. Agob Va _moR>çm dVw©imMr Ordm 
Am{U bhmZ dVw©imÀ`m ñn{e©Ho$Mr bm§~r H$mT>m.

8.	 ABCD hm M{H«$` Mm¡H$moZ aMm (AmH¥$Vr 10.12 nhm) d AB + CD = AD + BC Ago {gÕ H$am.

AmH¥$Vr 10.12 AmH¥$Vr 10.13

9.	 AmH¥$Vr 10.13 _Ü`o 'O' dVw©i_Ü` AgUmè`m dVw©imbm XY d X1Y1 `m g_m§Va ñn{e©H$m 

AmhoV Am{U dVw©imbm 'C' q~XÿV ñne© H$aUmar AB ñn{e©Ho$_Yrb A hm XY bm Am{U B 

hm X1Y1 bm N>oXVmo. Va ∠AOB = 900 Ago {gÕ H$am.

10.	{gÕ H$am H$s, dVw©imÀ`m ~møq~XÿVyZ dVw©imbm H$mT>boë`m 

AmH¥$Vr 10.14

ñn{e©Ho$Vrb H$moZ Am{U dVw©i_Ü`mer A§VarV Ho$bobm H$moZ 

EH$_oH$m§Mo nyaH$ AgVmV.

12.	4cm. {ÌÁ`m AgUmè`m dVw©imbm ABC hm n[adVw©i {ÌH$moU 

Amho. dVw©i_Ü`mVyZ BC da H$mT>bobm b§~ OD hm BC Mo 

XmoZ ^mJ H$aVmo Am{U D q~XÿnmgyZ BD d DC AZwH«$_o 

8cm. Am{U 6cm. AmhoV. (AmH¥$Vr 10.14 nhm) Va AB d 

AC H$mT>m.

13.	{gÕ H$am, "M{H«$` Mm¡H$moZmMo gå_wI H$moZ nyaH$ AgVmV'.

10.4 gmam§e (Summary) :
`m àH$maUmV Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.
1.	 dVw©imÀ`m ñn{e©Ho$Mm AW©
2.	 dVw©im_Ü`o ñne©q~XÿVyZ H$mT>bobr {ÌÁ`m ñn{e©Ho$bm b§~ AgVo.
3.	 dVw©imbm ~møq~XÿVyZ H$mT>boë`m XmoZ ñn{e©H$m§Mr bm§~r g_mZ AgVo.

***
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11.1 {ÌÁ`m§VaI§S> Am{U dVw©iI§S>mMo joÌ\$i.

Vwåhr _mJrb B`Îmm§_Ü`o {ÌÁ`m§Va I§S> (Sector) Am{U dVw©iI§S> 

AmH¥$Vr 11.1

{demb  
{ÌÁ`m§Va I§S>

bKw 
{ÌÁ`m§Va 
 I§S>

(Segment of Circle) `m§À`mer n[a{MV AmhmV. Vwåhmbm AmR>>dV 
Agob H$s dVw©imÀ`m XmoZ {ÌÁ`m Am{U dVw©i n[aKmMm EH$ ^mJ 
`m§À`mV n[a~Õ Agboë`m dVw©imÀ`m ^mJmbm {ÌÁ`m§Va I§S> åhUVmV. 
AmH¥$Vr 11.1 _Ü`o Nm`m§H$sV Ho$bobm ^mJ OAPB hm O dVw©imMm 
EH$ {ÌÁ`m§Va I§S> Amho. ∠AOB hm {ÌÁ`m§Va I§S>mMm H$moZ åhUyZ 
AmoiIbm OmVmo. `mM AmH¥$VrV N>m`m§H$sV Zgbobm OAQB hm  
^mJ XoIrb dVw©imMm {ÌÁ`m§Va I§S> Amho. ñnï> H$maUmZwgma OAPB 
bm bKw{ÌÁ`m§Va I§S> (Minor Sector) Am{U OAQB bm {demb 

AmH¥$Vr 11.2

{demb  
dVw©iI§S>

bK
w d
Vw©i

I§S
>

 
{ÌÁ`m§Va  I§S> (Major sector) åhUVmV. `mV AmnU nmhÿ eH$Vm 
H$s {demb {ÌÁ`m§Va I§S>mMm H$moZ 3600-∠AOB Aho. AmVm AmH¥$Vr 
11.2 nhm Á`mV O dVw©i H|$Ð Agboë`m dVw©imV AB EH$ Á`m Amho. 
Ë`mV APB hm N>m`§H$sV ^mJ dVw©i I§S> Amho. AN>m`m§H$sV Agiobm  
AQB ^mJ AB Á`m_wio V`ma AmUIr EH$ dVw©i I§S> Amho ñnï> 
H$maUmZwgma APB H$m bKwdVw©iI§S> Am{U AQB H$m {demb dVw©i 
I§S> åhUVmV.

dVw©imer g§~§YrV joÌ\$io
AREAS RELATED TO CIRCLES 11
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Q>rn : doJir gwMZm Ho$br Zgob Va dVw©iI§S> Am{U {ÌÁ`m§Va 

AmH¥$Vr 11.3

I§S> AW© H«$_e… bKwdVw©iI§S> Am{U bKw{ÌÁ`m§VaI§S> Agm 
¿`mdm. darb _wÚm§À`m AmYmao Ë`m§À`mVrb g§~§Y (AWdm gwÌ) 
`m§À`m ghmæ`mZo joÌ\$i H$go H$mT>mdo ho OmUyZ KoD$.

g_Om O dVw©i_Ü` Am{U r {ÌÁ`m Agboë`m dVw©imV 
OAPB hm EH$ {ÌÁ`m§Va I§S> Amho. [(AmH¥$Vr  11.3 nhm). 
∠AOB Mo A§er` (degree)] _mnZ θ Amho Ago _mZm.

Vwåhr OmUVm H$s EH$m dVw©imMo (IamoIa EH$ dVw©imH$ma joÌ 
AWdm MH$Vr (disc) joÌ\$i πr2 AgVo.

øm nÕVrV `m dVw©imH¥$Vr ^mJmbm O dVw©i_Ü`mda 3600 Mm H$moZ ~Z{dUmam (A§er` 
_mnZ 3600) EH$ {ÌÁ`m§Va I§S> _mZbm Amho. Ë`mZ§Va EH$H$ nÜXVrMm (unitary method) 
dmna H$ê$Z, AmnU {ÌÁ`m§Va I§S> OAPB Mo joÌ\$i Imbr Xe©{dboë`m nÕVrZo H$mTy> eH$Vmo.

Ooìhm§ _Ü`mda Agboë`m H$moZmMo A§er` _mnZ 3600 Amho Va {ÌÁ`m§Va I§S>mMo joÌ\$b = 
πr2 

Ë`m_wio, Ooìhm§ _Ü`mda ~Zboë`m H$moZmMo A§er` _mnZ 1 Agob Va Ë`m {ÌÁ`m§Va I§S>mMo 

joÌ\$i = 
2

360
rπ

 

åhUyZ Oa _Ü`mda Agboë`m H$moZmMo A§er` _mnZ θ Agob Va Ë`m 

{ÌÁ`m§Va I§S>mMo joÌ\$i 
2

2

360 360
r rπ θθ π= × = ×  

øm à_mUo dVw©imÀ`m {ÌÁ`m§Va I§S>mÀ`m joÌ\$imgmR>r Imbr {Xbobm g§~§Y (AWdm gyÌ) 
ñnï> H$ê$ eH$Vmo.

H$moZ θ Agboë`m {ÌÁ`m§Va I§S>mMo joÌ\$i = 2θ ×πr
360

`mV r hr dVw©imMr {ÌÁ`m Am{U θ ho {ÌÁ`m§Va I§S>mMm A§emË_H$ H$moZ

AmH¥$Vr 11.4

 
Amho.

AmVm Amnë`m _Zm§V EH$ ñdm^m{dH$ àý {Z_m©U hmoVmo H$s 
{ÌÁ`m§Va I§S>mMm EH$ g§JV H§$g APB Mr bm§~r {H$Vr Vo H$mTy> 
eH$Vmo H$m? hmo`, AmnU H$mTy> eH$Vmo. EH$H$ nÕV Am{U g§nyU© 
dVw©imMr (3600 H$moZ Agboë`m ) bm§~r 2πr KoD$Z AmnU Mmn 
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AWdm H§$g APB Mr Agbobr bm§~r 2
360

rθ π= ×  Zo {_idy eH$Vmo.

åhUyZ, {ÌÁ`m§Va I§S>mÀ`m g§JV H§$gmMr bm§~r = θ × 2πr
360

AmVm AmnU 0 dVw©i_Ü` Am{U O {ÌÁ`m Agboë`m. dVw©iI§S> r À`m joÌ\$imMm {dMma H$ê$. 
(AmH¥$Vr 5.7 nhm) Vwåhr nmhÿ eH$Vm H$s dVw©iI§S> APB Mo joÌ\$i

                      = {ÌÁ`m§Va I§S> - O APB Mo joÌ\$i - ∆OAB Zo joÌ\$i

                      
2 - OAB

360
rθ π= × ∆  Mo joÌ\$i

Q>rn : 	AmH¥$Vr 11.5 Am{U 11.6 Mo {ZarjU Ho$bo AgVm Vwåhmbm g_Oob H$s

	 {demb {ÌÁ`m§VaI§S> OAQB Mo joÌ\$i = πr2 − bKw {ÌÁ`m§Va I§S>mMo joÌ\$i 

	 Am{U {demb dV©wi I§S> AQB Mo joÌ\$i = πr2 − bKw dVw©iI§S>mMo joÌ\$i.

AmVm AnU `m g§H$ënZm (qH$dm n[aUm_) OmUyZ KoÊ`mgmR>r H$mhr CXmhaUo nmhÿ.

CXmhaU 1 : 4 cm. {ÌÁ`m Agboë`m dVw©imV 300 Mm H$moZ Agboë`m 

AmH¥$Vr 11.5

{ÌÁ`m§Va I§S>mMo joÌ\$i H$mT>m. Ë`mM à_mUo Ë`mbm g§JV Agboë`m 
{demb {ÌÁ`m§VaI§S>mMo XoIrb joÌ\$i H$mT>m. (π=3.14  
qH$_V ¿`m)

CH$b : {ÌÁ`m§VaI§S> OAPB {Xbm Amho. (nhm AmH¥$Vr 11.5)

   {ÌÁ`m§Va I§S>mMo joÌ\$i 
2

360
rθ π= ×

                             

2

2 2

30 3.14 4 4
360
12.56 4.19

3

cm

cm cm

= × × ×

= =     

(A§XmOo)

g§JV {demb {ÌÁ`m§Va I§S>mMo joÌ\$i 

                        =  πr2 - OAPB {ÌÁ`m§VaI§S>mMo joÌ\$i 

                        =  (3.14 × 16 - 4.19) cm2 

		                    =  46.05 cm2 = 46.1cm2   (A§XmOo)
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n`m©`r nÕVrZwgma

{demb {ÌÁ`m§Va I§S>mMo joÌ\$i  2

2

2 2

2

360
360

360 3.14 16
360

360 3.14 16 46.05
360

46.1

r

cm

cm cm

cm

θ π

θ

θ

-
= ×

-
= × ×

-
= × × =

=

                             = 
360 30

360
-

2

2

2 2

2

360
360

360 3.14 16
360

360 3.14 16 46.05
360

46.1

r

cm

cm cm

cm

θ π

θ

θ

-
= ×

-
= × ×

-
= × × =

=
                           

330
360

=

2

2

2 2

2

360
360

360 3.14 16
360

360 3.14 16 46.05
360

46.1

r

cm

cm cm

cm

θ π

θ

θ

-
= ×

-
= × ×

-
= × × =

=
                           

2

2

2 2

2

360
360

360 3.14 16
360

360 3.14 16 46.05
360

46.1

r

cm

cm cm

cm

θ π

θ

θ

-
= ×

-
= × ×

-
= × × =

=    (A§XmOo)

CXmhaUo 2 : AmH¥$Vr 11.6 _Ü`o Xe©{dboë`m dVw©iI§S>mMo joÌ\$i 

AmH¥$Vr 11.6

 
H$mT>m, Á`mV dVw©imMr {ÌÁ`m 21cm. Am{U ∠AOB = 1200 Aho.  

( 22
7

π =  ¿`m)

CH$b : dVw©iI§S> AYB Mo joÌ\$i

     = {ÌÁ`m§Va I§S> OAYB Mo joÌ\$i - ∆OAB Mo joÌ\$i 
(1) 

AmVm, {ÌÁ`m§VaI§S> OAYB Mo joÌ\$i  2 2120 22 21 21 462
360 7

cm cm= × × × =        (2)

∆OAB Mo joÌ\$i H$mT>Ê`mgmR>r, AmH¥$Vr 12.10 _Ü`o Xe©{dë`m à_mUo OM ⊥ AB H$mT>m.

Ü`mZm§V ¿`m OA = OB Amho RHS À`m g_ê$nVoZwgma ∆AMO = ∆BMO

åhUyZ M hm AB Á`mMm _Ü`q~Xÿ Amho Am{U ∠ROM = ∠BOM = 0 01 120 60
2

× =

                                                                        OM = x _mZy

åhUyZ ∆OMA déZ  
OM
OA = cos 600          		

AmH¥$Vr 11.7

 

AWdm        
01 1cos 60

21 2 2
x  = = 

 

AWdm         

21
2

x =

åhUyZ      OM 
21OM= cm
2
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44 àH$aU-11

gwÕm§ 
      

0AM 3=sin60 =
OA 2

= 0AM 3=sin60 =
OA 2

=0AM 3=sin60 =
OA 2

åhUyZ      
21 3AM= cm

2

Ë`mH$maUmZo 
2×21 3AB=2AM= cm=21 3cm

2
cm

åhUyZ ∆OAB Mo joÌ\$i   21 1 21= AB×OM= ×21 3× cm
2 2 2

                                    
2441= 3cm

4                        (3)

`mdê$Z dVw©iI§S> AYB Mo joÌ\$i 2441= 462 3 cm
4

 -  
 [(1), (2)  Am{U (3) dê$Z]

                                     
221(88 21 3)

4
cm= -

ñdmÜ`m` 11.1

	 (doJir gyMZm Zgob VoWo 
22
7

π =  hr qH$_V ¿`mdr)

1.	 6 cm. {ÌÁ`m Agboë`m EH$ dVw©imV 600 H$moZ Agboë`m EH$m {ÌÁ`m§VaI§S>mMo joÌ\$i 
H$mT>m.

2.	 EH$m dVw©imMm narK 22 cm. Amho. Ë`m dVw©imÀ`m MVwWmªe (quadrant) ^mJmMo joÌ\$i 
H$mT>m.

3.	 EH$m KS>çmimVrb {_[ZQ> H$mQ>çmMr bm§~r 14 cm. Amho. 5 {_[ZQ>mÀ`m H$mbdYrV `m 
H$mQ>`mZo _mJ©H«$_U Ho$boë`m ^mJmMo joÌ\$i {H$Vr Vo H$mT>m.

4.	 10 cm {ÌÁ`m Agboë`m EH$m dVw©imV EH$ Á`m dVw©i_Ü`mda EH$ H$mQ>H$moZ A§VarV H$aVo. 
Imbrb g§~§YrV KQ>H$m§Mo  joÌ\$i H$mT>m

	 (i) bKwdVw©i I§S> 	(ii) {demb {ÌÁ`m§ÎmaI§S>  ( π = 3.14 hr qH$_V ¿`m)

5.	 21 cm. {ÌÁ`m Agboë`m EH$m dVw©imV EH$ H§$g dVw©i_Ü`mda 600 Mm H$moZ A§VarV H$aVmo 
Va 

	 (i) H$§gm§Mr bm§~r, (ii) Ë`m H§$gmÛmao ~Zboë`m {ÌÁ`m§Va I§S>mMo joÌ\$i, (iii) Ë`mVrb 
"Á`m' nmgyZ ~Zboë`m dVw©iI§S>mMo joÌ\$i H$mT>m.
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45dVw©imer g§~§YrV joÌ\$io

6.	 15 cm. {ÌÁ`m Agboë`m EH$m dVw©imV EH$m Á`m_wio dVw©i 

AmH¥$Vr 11.8

_Ü`mda 600 Mm H$moZ A§VarV hmoVmo. Va Ë`mVrb bKw 
dVw©iI§S> Am{U {demb dVw©iI§S>mMo joÌ\$i H$mT>m.  
(π= 3.14 Am{U 3 =1.73 øm qH$_Vr ¿`m)

7.	 {ÌÁ`m 12 cm. Agboë`m EH$m dVw©imV EH$ Á`m 
dVw©iH|$ÐmV 1200 Mm H$moZ A§VarV H$aVo. Va g§JV dVw©i  
I§S>mMo joÌ\$i H$mT>m ( π= 3.14 Am{U 3 =1.73 øm 
qH$_Vr ¿`m)

8.	 15 m. ~mOy§Mr bm§~r Agboë`m 
EH$ Mm¡agmH¥$Vr _¡XmZmVrb EH$m H$monè`mV ~g{dboë`m Iw§Q>rbm  
EH$ KmoS>m 5 m. bm§~rÀ`m XmoamZo ~m§Ybo Amho. (AmH¥$Vr 11.8 nhm) Va 

     (i) KmoS>m Mê$ eHo$b BVŠ`m ^mJmMo joÌ\$i H$mT>m Am{U  (ii) 5 m. bm§~rÀ`m Xmoam EodOr 
10 m. bm§~rMm Xmoa ~m§Ybm Va KmoS>çmÀ`m Mamd`mÀ`m joÌmV Pmbobr dmT> {H$Vr Vo H$mT>m.  
(π= 3.14 hr {H§$_V ¿`m?)

9.	 EH$ dVw©imH$ma ~«wM (brooch) (gmS>rnrZbm) Mm§XrÀ`m

AmH¥$Vr 11.9

 
VmaonmgyZ ~Z{dbr Amho {OMm ì`mg 35 mm. Amho. VmaonmgyZ 
dVw©imV 5 ì`mg ~Z{dbo AmhoV. Á`m_wio Ë`mV 10 {ÌÁ`m§Va 
I§S> ~ZVrb Oo g_mZ AmH$ma_mZmMo AgVrb. AmH¥$Vr 11.9 
nhm. Va- 

    (i) Amdí`H$ Agboë`m Mm§XrÀ`m VmaoMr bm§~r Am{U 

	 (ii) ~«wMÀ`m àË òH$ {ÌÁ`m§VaI§S>mMo joÌ\$i H$mT>m.

10.	EH$m N>Ìrbm g_mZ A§Vamda 8 H$mS>çm ~g{dë`m AmhoV.

AmH¥$Vr 11.10

(AmH¥$Vr 11.10 nhm) N>Ìrbm 45 cm. {ÌÁ`m Agbobo EH$ 
dVw©i _mZm Am{U XmoZ H$mS>`m_Yrb ^mJmMo joÌ\$i H$mT>m.

11.	EH$m H$mabm XmoZ dm`na (wiper) AmhoV Oo H$Yrhr  
EH$_oH$mbm ñne© H$aV ZmhrV. dm`naÀ`m àË`oH$ nmË`mMr 
bm§~r 25 cm. Amho Am{U Vo 1150 Mm H$moZ H$ê$Z H$mMoMr 
ñdÀN>Vm H$aVmV. nmË`m§À`m EH$m AmdmŠ`mV {H$Vr ^mJmMr 
ñdÀN>Vm hmoVo Ë`mMo joÌ\$i H$mT>m.  
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12.	g_wÐmÀ`m nmÊ`mV Agboë`m IS>H$mMr gyMZm XoÊ`mgmR>r EH$ X>rnJ¥h (light house) 800 
À`m H$moZmVyZ {ÌÁ`m§Va I§S>mÀ`m AmH$mamV 16.5 km. A§Vamn`ªV bmb a§JmMm àH$me 
nga{dVmo, Va OhmOm§Zm YmoŠ`mMm Bemam nmohmoM{dUmè`m ^mJmMo joÌ\$i H$mT>m.

13.	AmH¥$Vr 11.11 _Ü`o Xe©{dë`mà_mUo Q>o~bda KmVë`m OmUmè`m 

AmH¥$Vr 11.11

 
Jmob AmdaUmda ghm g_mZ {S>PmB©Z ~Z{dbo AmhoV.  
Ë`m Jmob AmdaUmMr {ÌÁ`m 28 cm. Amho. Va àË`oH$ Mm¡ag 
g|Q>r_rQ>abm ` 0.35 à_mUo Vo {S>PmB©Z ~Z{dÊ`mg {H$Vr IM© 
`oB©b Vo H$mT>m.

14.	Imbrbn¡H$s `mo½` CÎma {ZdS>m.

	 {ÌÁ`m R Agboë`m {ÌÁ`m§VaI§S>mMo joÌ\$i Á`mMm H$moZ P0 Amho.

	 (A) 
P 2 R

180
π× 	 (B) 

2P R
180

π× 	 (C) 
P 2 R

360
π× 	 (D) 

2P 2 R
720

π×

11.2	 gmam§e (Summary) :
`m àH$maUmV Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

	 1.	 {ÌÁ`m r Agboë`m dVw©imMm narK = 2πr.

	 2.	 dVw©imMo joÌ\$i = πr2. 

	 3.	 {ÌÁ`m r Agboë`m EH$ {ÌÁ`m§Va I§S> Am{U Á`mMm H$moZ θ Amho Va Ë`mÀ`m MmnmMr/

H§$gmMr bm§~r 360
θ  × 2πr AgVo.

	 4.	 {ÌÁ`m r Agboë`m EH$ {ÌÁ`m§Va I§S> Á`mMm H$moZ A§em_Ü`o θ Amho Va Ë`mMo joÌ\$i  

360
θ

 × πr2 AgVo.

	 5.	 dVw©iI§S>mMo joÌ\$i = g§JV {ÌÁ`m§Va I§S>mMo joÌ\$i - g§JV {ÌH$moUmMo joÌ\$i.

***
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12.1 n[aM` :

B`Îmm IX nmgyZ Vwåhr H$mhr KZ AmH¥$Ë`m Oem H$s KZm`V, e§Hy$, X§S>Jmob, Jmob  
(AmH¥$Vr 12.1 nhm) `m§À`mer n[a{MV Pmbm AmhmV. Ë`m§Mo n¥ð>\$i Am{U KZ\$i H$go H$mT>mdo 
ho XoIrb {eH$bm AmhmV.

AmH¥$Vr 12.1

(i) (ii) (iii) (iv)

Amnë`m X¡Z§{XZ OrdZmV AmnU Aem H$mhr KZdñVy nhmVmo Á`m XmoZ AWdm Ë`mnojm OmñV 
KZdñVy§À`m g§`moJmZo ~Zboë`m AgVmV.

Vwåhr  Q´>>H$À`m _mJo ~g{dbobm H§$Q>oZa (Container)  

AmH¥$Vr 12.2

 
Z¸$sM nm{hbm Agmb (AmH¥$Vr 12.2 nhm). Á`mÀ`mVyZ 
Vob AWdm nmUr EH$m {R>H$mUmhÿZ Xþgè`m {R>H$mUr Zobo 
OmVo. Ë`mÀ`m AmH$ma da C„oI Ho$boë`m H$moUË`mhr 
KZmer {_iVm Amho H$m? Vwåhr AmoiIbm Agmb H$s 
Ë`mMr aMZm EH$m X§S>JmobmÀ`m XmoÝhr ~mOybm EH$ EH$ 
AY©Jmob ~g{dë`mZo Pmbobr AgVo.

   n¥ð>\$i Am{U KZ\$i
   SURFACE AREA AND VOLUMES 12
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Ë`mMà_mUo AmH¥$Vr 12.3 _Ü`o Xe©{dbobr dñVy Vwåhr nm{hbm Agmb.

AmH¥$Vr 12.3

 
Vwåhr Ë`mMo Zmd gm§Jy eH$mb H$m§? Vr EH$ n[ajmZir (Test tube) Amho, 
~amo~a! Ë`mMm dmna Vwåhr  Vw_À`m {dkmZ à`moJemioV Ho$bm Agmb. hr 
narjmZir XoIrb EH$ X§S>Jmob (d¥Îmm{MVr) Am{U EH$ AY©Jmob `m§À`m 
EH$ÌrH$aUmZo ~Zbr Amho. Ë`mM à_mUo Vwåhr àdmg H$aVmZm {d{dY 
KZmH¥$Vr§À`m g§`moJmZo ~Zboë`m _moR>çm Am{U gw§Xa B_maVr AWdm ñ_maHo$ 
nm{hbm Agmb.

H$mhr H$maUmZo Vwåhmbm Aem dñVw§Mo n¥ð>\$i qH$dm KZ\$i qH$dm KZVm H$mT>md`mMr 
Pmë`mg, Vwåhr H$er H$mT>mb? Vwåhr `m AmYr {eH$boë`m H$moUË`mhr KZmH¥$Vrer dJuH$aU H$é 
eH$Uma Zmhr. 

`m àH$aUm_Ü`o Vwåhr Aem dñVy§Mo n¥ð>\$i Am{U KZ\$i H$go H$mT>mdo Vo {eH$mb.

12.2 KZm§À`m EH${ÌH$aUmZo ~Zboë`m dñVy§Mo n¥ð>\$i.

Mbm AmVm AmnU AmH¥$Vr 12.2 _Ü`o Xe©{dboë`m H§$Q>oZaMm {dMma H$ê$. Aem àH$maÀ`m 
KZmH¥$VtMo n¥ð>\$i H$go H$mT>mdo? AmVm Aem àH$maMr EH$ ZdrZ g_ñ`m g_moa Amë`mZ§Va Amåhr 
àW_ `m g_ñ òMo bhmZ ^mJ H$aVm `oVrb H$m, Á`m§Mr CH$b Amåhr `m AmYr {eH$bm AmhmoV 
`m aMZoV AmnU nhmVmo H$s EH$m d¥Îm{MVrbm XmoÝhr ~mOybm XmoZ AY©Jmob ~g{dbo AmhoV. gd© 
^mJ EH$ÌrV Ho$ë`mZ§Va AmH¥$Vr 12.4 _Ü`o Xe©{dë`mà_mUo EH$ KZmH¥$Vr ~Zob.

AmH¥$Vr 12.4

Oa AmnU Z[dZ ~Zboë`m dñVwbm nm{hbo Va, Amåhmbm XmoZ AY©Jmob Am{U EH$ d¥Îm{MVrMo 
dH«$n¥¥ð> {XgyZ `oVo.

`mdê$Z, Z{dZ KZmMo g§nyU© n¥ð>\$i ho àË`oH$ ^mJmÀ`m dH«$n¥ð>mÀ`m ~oaOoer g_mZ Amho.

Z{dZ KZmMo g§nyU© n¥ð>\$i = EH$m AY©JmobmMo dH«$n¥ð>\$i + d¥Îm{MVrMo dH«$n¥ð>\$i + 
Xþgè`m AY©JmobmMo dH«$n¥ð>\$i.

KZmMo g§nyU© n¥îR>\$i = Total Surface Area = TSA

KZmMo dH«$ n¥ð>\$i = Curved Surface Area = CSA
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n¥ð>\$i Am{U KZ\$i 49

AmVm AmnU AmUIr EH$m pñWVrMm {dMma H$ê$. H$ënZm H$am H$s Amåhr EH$ AY©Jmob Am{U 
EH$ e§Hy$ `mZm OmoSy>Z EH$ IoiUo ~ZdrV AmhmoV. Ë`mdoir KoVë`m OmUmè`m Q>ßß`m§Mm nmhÿ.

àW_ AmnU EH$ e§Hy$ Am{U EH$ AY©Jmob KoD$ Am{U Ë`mÀ`m gnmQ> ^mJm§Zm EH$Ì 
OmoS>Ê`mMm à`ËZ H$ê$. Ë`mgmR>r Amåhr e§Hy$Mr Am{U AY©JmobmMr {ÌÁ`m g_mZ amhrb ho nmhÿ. 
ho IoiUo ~Zm{dÊ`mÀ`m nm`è`m AmH¥$Vr 12.5 _Ü`o Xe©{dë`mà_mUo AgVrb.

AmH¥$Vr 12.5

Amnë`m à`ËZmbm AZwê$n Jmob~wS>mMo EH$ IoiUo V`ma Pmbo. AmVm øm IoiÊ`mMm n¥ð>^mJ 
a§J{dÊ`mgmR>r {H$Vr a§J bmJob ho AmnU H$mT>bo nm{hOo. Ë`mgmR>r Amåhmbm H$mUoVr _m{hVr 
nm{hOo? Amnë`mbm Ë`m IoiÊ`mMo g§nyU© n¥ð>\$i OmUUo Amdí`H$ Amho, Á`mV AY©JmobmMo 
dH«$n¥ð>\$i Am{U e§Hy$Mo dH¥$n¥ð>\$i g_m{dï> Amho.

`mdê$Z AmnU Ago åhUy eH$Vmo H$s, 

IoiÊ`mMo EHy$U n¥ð>\$i = AY©JmobmMm CSA + e§Hy$Mm CSA.
AmVm AmnU H$mhr CXmhaUm§Mm Aä`mg H$ê$.

CXmhaU 1 : aerXbm dmT>{XdgmMr ^oQ> åhUyZ EH$ ^modam {_imbm. 

AmH¥$Vr 12.6

Ë`mÀ`m n¥ð>^mJ a§Jm{dbobm ZìhVm. aerX Ë`mbm _oUmÀ`m a§JmZo 
(Croyons) a§Jdy BpÀN>Vmo. ^modè`mMm AmH$ma e§Hy$da AY©Jmob 
OmoS>ë`mgmaIm Amho (AmH¥$Vr 12.6 nhm). ^modè`mMr EHy$U C§Mr 
5cm AgyZ Ë`mMm ì`mg 3.5cm Amho. Va a§Jdm`À`m ^mJmMo joÌ\$i 
H$mT>m  

(
22
7

π =  hr {H$§_V ¿`m)

CH$b : ^modè`mMm AmH$ma AmH¥$Vr 12.5 _Ü`o MMm© Ho$boë`m dñVy gmaImM Amho. Ë`mVrb 
{ZîH$f© AmnU `oWo dmnê$ eH$Vmo.
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50 àH$aU-12

^modè`mMm TSA = AY©JmobmMm CSA + e§Hy$Mm CSA 

AmVm, AY©JmobmMo dH«$n¥îR>\$i 2 2

2

1 (4 ) 2
2

22 3.5 3.52x x x
7 2 2

r r

cm

π π= =

 =  
 

 

e§Hy$Mr C§Mr = ^modè`mMr C§Mr - AY©JmobmH¥$Vr ^mJmMr C§Mr ({ÌÁ`m) 3.55 3.25
2

cm cm = - = 
 

e§Hy$Mr {VaH$g C§Mr (l)
2

2 2 23.5 (3.25) 3.7
2

r h cm = + = + = 
 

 (A§XmOo)

Ë`m_wio e§Hy$Mo dH«$n¥ð>\$i = 222 3.5x x3.7
7 2

rl cmπ  = =   
 

`mdê$Z ^modè`mMo n¥ð>\$i Ago {_iVo,  

                 
2 222 3.5 3.5 22 3.52x x x x x3.7

7 2 2 7 2
cm cm   = +   

   

                 

2 2 222 3.5 11x (3.5 3.7) x(3.5 3.7) 39.6
7 2 2

cm cm cm= + = + =
 
(A§XmOo)

 

`oWo Vwåhr Ü`mZmV ¿`m H$s ^modè`mMo g§nyU© n¥ð>\$i åhUOo AY©Jmob Am{U e§Hy$À`m g§nyU© 
n¥ð>\$im§Mr ~oarO Zmhr.

CXmhaU 2 : AmH¥$Vr 12.7  _Ü`o Xe©{dë`m à_mUo XmoZ KZmH¥$VrnmgyZ 

AmH¥$Vr 12.7

 
EH$ emo^oMr dñVy ~Z{dbr Amho Á`mV EH$ KZ Amho Am{U Xþgam 
AY©Jmob. dñVyÀ`m AmYmamgmR>r 5cm ~m§Oy§Mr bm§~r Agbobm EH$ 
KZ AgyZ Ë`mda 4.2 cm ì`mg Agbobm EH$ AY©Jmob Amho Va Ë`m 
dñVyMo EHy$U dH¥$n¥ð>\$i H$mT>m ( 22

7
π =  hr qH$_V ¿`m)

CH$b : KZmMo g§nyU© n¥ð>\$i = 6x (~mOy )2 = 6x5x5 cm2=150cm2

åhUyZ dñVyMo EHy$U n¥ð>\$i = KZmMm TSA - AY©JmobmÀ`m VimMo 
joÌ\$i + AY©JmobmMm CSA

                                          

2 2 2 2

2

2

150 2 =(150 )
22 4.2 4.2150 x x
7 2 2

150 13.86 163.86

r r r cm

cm

cm

π π π= - + +

 = +   
= + =
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CXmhaU 3 : AmH¥$Vr 12.8 _Ü`o Xe©{dbobo EH$ 

AmH¥$Vr 12.8

X§S>JmobmMm nm`m

e§Hy$Mm nm`m

IoiÊ`mVrb bmH$S>r am°Ho$Q> (Rocket) Amho Á`mV EH$ 
e§Hy$ d¥Îmm{MVrda ~g{dbm Amho. nyU© am°Ho$Q>Mr C§Mr 
26cm Amho. Am{U e§Hy$Mr C§Mr 6cm Amho. e§ŠdmH¥$Vr 
^mJmÀ`m nm`mMm ì`mg 5cm Am{U d¥Îm{MVrÀ`m nm`mMm 
ì`mg 3cm Amho. Oa e§ŠdmH¥$Vr ^mJmbm Zma§Jr a§J 
Am{U d¥Îm{MVrÀ`m ^mJmbm {ndim a§J Úmd`mMm Amho 
Va àË`oH$ a§JmZo a§J{dë`m OmUmè`m am°Ho$Q>À`m ^mJmMo 
joÌ\$i H$mT>m (π = 3.14 hr qH$_V ¿`m)

CH$b : e§¹$mH¥$Vr {ÌÁ`m r Zo, e§Hy$Mr {VaH$g C§Mr l 
Zo Am{U e§Hw$Mr C§Mr h Zo, d¥Îmm{MVrMr {ÌÁ`m r' Am{U 
d¥Îmm{MVrMr C§Mr h' Zo Xe©dy. Va r=2.5cm, h=6cm, 
r'=1.5cm, h' = 26-6 = 20cm
                                       2 2 2 22.5 6 6.5l r h cm= + = + =

`mV e§¹$mH¥$Vr ^mJmMm JmobmH$ma nm`m hm d¥ÎmMrVrÀ`m nm`mda AmYmarV Amho. na§Vy  
e§Hy$Mm nm`m hm d¥Îmm{MVrÀ`m nm`m nojm _moR>m Amho. Ë`m_wio e§Hy$À`m nm`mÀ`m EH$m ^mJmbm  
(db` = atJ) XoIrb a§J{dbo nm{hOo.

Voìhm§ Zma§Jr a§JmZo a§Jdm`À`m ^mJmMo joÌ\$i e§Hy$Mm CSA + e§Hy$À`m nm`mMo joÌ\$i 		
			                - d¥Îm{MVrÀ`m nm`mMo joÌ\$i

				          =    πrl+πr2-(πr')
2

			       	       =    πr(2.5x6.5)+(2.5)2-(1.5)2cm2

				          =    πr(20.25)cm2 = 3.14x20.25cm2

				          =    63.585 cm2

AmVm {ndù`m a§JmZo a§Jdm`À`m ^mJmMo joÌ\$i = d¥Îmm{MVrMm CSA + d¥Îmm{MVrÀ`m EH$m 
^mJmMo joÌ\$i
 	 =    2πr'h'+(π(r')2

	 =    πr'(2h' +r')
	 =    (3.14x1.5) ( 2x20x1.5) cm2 
	 =    4.71 x 41.5 cm2 

	 =	 195.465 cm2
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CXmhaU 4 : _`§H$Zo Amnë`m ~mJoV `oUè`m nú`m§gmR>r ñZmZnmÌ ~Z{dbo. 
Ë`mgmR>r Ë`m§Zo d¥Îm{MVrÀ`m AmH$mamÀ`m ^mJmV EH$ AY©Jmob ~g{dbm 
(AmH¥$Vr 12.9 nhm). d¥Îm{MVrMr C§Mr 1.45m Am{U Ë`mMr {ÌÁ`m 30cm 
Amho. Va Vm ñZmZnmÌmMo EHy$U n¥ð>\$i H$mT>m. ( 22

7
π =  hr {H$§_V ¿`m)

CH$b : d¥Îmm{MVrMr C§Mr h _mZy Am{U r hr AY©Jmob d d¥Îm{MVrMr {ÌÁ`m 
Voìhm nú`m§gmR>rÀ`m ñZmZnmÌmMo EHy$U n¥ð>\$i 

				         = d¥Îm{MVrMo CSA + AY©JmobmMo CSA

	                                             = 2πrh + 2πr2 = 2πr (h+r)

                                                        = 222x x30
7

 (145+30)cm2

                                                        = 33000 cm2 = 3.3m2

ñdmÜ`m` 12.1

     (doJir gyMZm Zgob VoWo 
22
7

π =  hr qH$_V ¿`mdr.)

1.	 XmoZ KZ Á`m§Mo KZ\$i n«Ë`oH$s 64cm3 Amho Vo E§H$_oH$mbm OmoSy>Z EH$ KZm`V ~Z{dbm 
Va Ë`m KZm`VmMo EHy$U n¥ð>\$i H$mT>m.

2.	 EH$m AY©JmobmH¥$Vr ImobJQ> ^m§S>`mda AmVyZ nmoH$i Agbobr EH$ d¥Îmm{MVr ~g{dbobo EH$ 
^m§S>o V`ma Ho$bo Amho AY©JmobmMm ì`mg 14cm Am{U ^m§S>`m§Mr EHy$U C§Mr 13cm Amho Va 
Ë`m ^m§S>çmÀ`m AmVrb ^mJmMo n¥ð>\$i H$mT>m.

3.	 {ÌÁ`m 3.5cm Agbobm EH$ e§Hy$ {VVŠ`mM {ÌÁ`oÀ`m AY©Jmobmda ~gdyZ IoiUo ~Z{dbo 
Amho. Ë`m IoiÊ`mMr EHy$U C§Mr 15.5cm Amho Va Ë`m IoiÊ`mMo g§nyU© n¥ð>\$i H$mT>m.

4.	 7cm ~mOyMr bm§~r Agboë`m EH$m KZmÀ`m EH$m ^mJmda EH$ AY©Jmob ~g{dbm Amho. 
Va Ë`m AY©JmobmMm OmñVrV OmñV ì`mg {H$Vr Agob? Aem [aVrZo ~Zboë`m KZmH¥$VrMo 
n¥ð>\$i H$mT>m.

5.	 EH$ KZmH$ma bmH$S>r R>moH$i`mMr EH$ ~mOy H$_r H$aV Ë`mV EH$ AY©Jmob V`ma Ho$bm 
Á`mMm ì`mg l Amho Omo R>moH$ù`mÀ`m EH$ ~mOyÀ`m bm§~rer g_mZ Amho Va R>moH$ù`mÀ`m 
am{hboë`m ^mJmMo n¥ð>\$i {H$Vr Agob Vo {Z{íMV H$am.

6.	 EH$m d¥Îm{MVrÀ`m XmoÝhr ~mOybm AY©Jmob ~g{dboë`m AmH$mamMr

AmH¥$Vr 12.10

 
EH$ Am¡fYmMr H°$ßgyb (capsule) Amho (AmH¥$Vr 12.10 
nhm) g§nyU© H°$ßgybMr bm§~r 14mm Am{U Ë`mMm ì`mg 
5mm Amho Va {VMo n¥ð>\$i H$mT>m.

AmH¥$Vr 12.9

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



n¥ð>\$i Am{U KZ\$i 53

7.	 d¥Îm{MVrda e§Hy$ ~g{dë`mZ§Va hmoUmè`m AmH$mamMm EH$ V§~y Amho. d¥Îm{MVrÀ`m AmH$mamÀ`m 
^mJmMr C§Mr Am{U ì`mg AZwH«$_o 2.1m Am{U 4m AgyZ darb e§ŠdmH¥$Vr ̂ mJmMr [VaH$g 
C§Mr 2.8m Amho Va Vmo V§~y ~Z{dÊ`mgmR>r bmJboë`m H°$ZìhmgMo (convas) Mo joÌ\$i 
H$mT>m. Ë`mM à_mUo `500 Xa m2 XamZo V§~ygmR>r bmJboë`m H°$ZìhmgMr qH$_V H$mT>m. 
(Ü`mZmV ¿`m H$s, V§~yÀ`m nm`mH$S>rb ^mJmda H$°Zìhmg AmÀN>mXbo Zmhr.)

8.	 C§Mr 2.4cm Am{U ì`mg 1.4cm Agboë`m EH$m ^ard d¥Îm{MVrbm {VVŠ`mM C§MrMm 
Am{U {VVŠ`mM ì`mgmMm EH$ e§Hy$À`m AmH$maMm ^mJ Ë`mVyZ nmoIê$Z H$mT>bm Va {e„H$ 
am{hboë`m d¥Îmm{MVrMo g§nyU© n¥ð>\$i cm2 À`m _mnZmV Ag{d.

9.	 EH$m ^ard bmH$S>r d¥Îmm{MVrbm XmoÝhr ~mOy>Zo AY©JmobmH$ma ^mJ nmoIê$Z 

AmH¥$Vr 12.11

EH$ dñVy ~Z{dbr Or AmH¥$Vr 12.11 _Ü`o Xe©{dbr Amho. Oa d¥Îm{MVrMr 
C§Mr 10cm Am{U nm`mMr {ÌÁ`m 3.5cm Agob Va Ë`m dñVyMo g§nyU© 
n¥ð>\$i {H$Vr Agob Vo H$mT>m.

12.3 KZm§À`m EH$ÌrH$aUmZo ~Zboë`m dñVy§Mo KZ\$i

XmoZ KZdñVy§À`m EH$ÌrH$aUmZo ~ZUmè`m dñVy§Mo n¥ð>\$i H$go H$mT>mdo ho AmnU _mJrb 
^mJmV {eH$bmV ; AmVm AmnU Aem dñVy§Mo KZ\$i H$go H$mT>mdo ho {eHy$. Vw_À`m bjmV Amb 
Agob H$s n¥ð>\$i H$mT>Vm§Zm XmoZ KQ>H$m§À`m f¥ð>m\$imMr AmnU ~oarO Ho$br Zmhr H$maU KQ>H$m§Mm 
n¥ð>^mJ OmoS>ë`mZo Ë`m§À`m n¥ð>^mJmV ~Xb hmoD$Z WmoS>m n¥îR>^mJ Zmhrgm hmoVmo. na§Vy KZ\$imÀ`m 
~m~VrV Ago KS>V Zmhr. XmoZ KZdñVy EH$Ì H$ê$Z ~Z{dboë`m dñVyMo KZ\$i ho Ë`m XmoZ _wi 
KZdñVy§À`m KZ\$imÀ`m ~oaOoer g_mZ AgVo. Ë`mgmR>r Imbrb CXmhaU nhm.

CXmhaU 5 : em§Vm EH$m eoS> (shed) _Ü`o EH$ 

AmH¥$Vr 12.12

H$maImZm Mmb{dVo. eoS>Mm AmH$ma KZm`VmH¥$Vr 
AgyZ Ë`mda AY©d¥Îm{MVrMm AmH$ma Amho. 
(AmH¥$Vr 12.12 nhm) eoS>Mm nm`m 7mx15m 
AgyZ KZm`VmMr C§Mr 8m Amho, Va Ë`m  
eoS>_Ü`o {H$Vr hdm _mdVo Ë`mMo KZ\$i H$mT>m. 
Ë`m eoS>_Yrb ̀ §Ìo EHy$U OmJon¡H$s 300m3 OmJm 
ì`mnVmV Am{U H$maImÝ`mV 20 H$m_Jma  
AgyZ Vo àË`oH$s 0.08m3 gamgar OmJm ì`mnVmV 
Va Î`m eoS>_Ü`o {H$Vr hdm Agob? ( 22

7
π = hr 

{H$§_V Ü`m)
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CH$b : eoS>_Yrb hdoMo KZ\$i (Á`mV H$moUr ì`ŠVr Am{U `§Ìo ZmhrV) ho KZm`VmH¥$Vr 
^mJmVrb hdm Am{U AY©d¥Îmm{MVrÀ`m ^mJmVrb hdm `m§Mo KZ\$i EH$Ì H$ê$Z {_iob.

AmVm KZm`VmMr bm§~r, é§Xr Am{U C§Mr AZwH«$_o 15m, 7m Am{U 8m Amho. VgoM AY©d¥Îm{MVrMm 
ì`mg 7m Am{U C§Mr 15m Amho.

åhUyZ Ano{jV KZ\$i = KZm`VmMo KZ\$i + 1
2
 d¥Îm{MVrMo KZ\$i

				    =    l x b x h + 
1
2 πr2h

                
31 22 7 715x7x8 x x x x15 1128.75

2 7 2 2
m = + =  

`§Ìm§Zr ì`mnbobr OmJm = 300m3

20 H$m_Jmam§Zr ì`mnbobr OmJm 20x0.08m3=1.6m3 

åhUyZ `§Ì Am{U H$m_Jma AgVmZm eoS>_Yrb hdoMo KZ\$i 

                         =1128.75-(300.00+1.60) = 827.15m3

CXmhaU 6 : EH$ {dH«o$Vm Amnë`m J«mhH$m§Zm AmH¥$Vr 12.13 _Ü`o Xe©{dboë`m

AmH¥$Vr 12.13

AmH$mamÀ`m Jbmg_YyZ \$im§Mm ag XoVmo. d¥Îm{MVrÀ`m AmH$mamÀ`m `m ½bmgMm 
AmVrb ì`mg 5cm Amho Am{U ½bmgÀ`m Vi^mJmV AmVrb ~mOyZo AY©JmobmH¥$Vr  
\w$Jra ^mJ Amho Á`mÀ`m_wio ½bmgMr YmaU j_Vm H$_r hmoVo. Oa ½bmgMr C§Mr 
10cm Agob Va ½bmgmMr Am^mgr YmaUj_Vm Am{U Iar YmaUj_Vm {H$Vr Vo 
H$mT>m. (π = 3.14 hr qH$_V dmnam)

CH$b : ½bmgMm AmVrb ì`mg = 5cm A{U C§Mr = 10cm Amho.
 ½bmgMr Am^mgr YmaU j_Vm =  πr2h
                                                = 3.14x2.5x2.5x10m3 = 196.25cm3

na§Vy ½bmgMr Iar YmaU j_Vm Ë`mÀ`m Vimer Agboë`m AY©JmobmZo H$_r hmoVo åhUyZ AY©JmobmMo 
KZ\$i.

H$_r hmoUmar j_Vm 3 32 2 x3.14x2.5x2.5x2.5 32.71
3 3

r cmπ = =  

½bmgMr Iar YmaU j_Vm = Am^mgr YmaUjm_Vm - AY©JmobmMo KZ\$i

                       = (196.25-32.71)cm3

	                                                  = 163.54cm3
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CXmhaU 7 : EH$m AY©Jmobmda b§~énmV EH$ e§Hy$ ~g{dbobo EH$ ^ard 

AmH¥$Vr 12.14

IoiUo Amho. e§Hy$Mr C§Mr 2cm Am{U Ë`mÀ`m nm`mMm ì`mg 4cm Amho. 
Va Ë`m IoiÊ`mMo KZ\$i {ZpíMV H$am. Oa Ë`m IoiÊ`mÀ`m C§MrMo b§~ 
dVw©imH$ma d¥Îmm{MVrMo Ë`mda AmdaU R>odbo Va Vo IoiUo Am{U d¥Îmm{MVr 
`m§À`m KZ\$imVrb \$aH$ H$mT>m. (π=3.14 hr {H$§_V ¿`m)

CH$b : BPC hm AY©Jmob Am{U ABC hm Ë`m AY©Jmobmda Agbobm 
e§Hy$ _mZy (AmH¥$Vr 12.14 nhm) BO hr AY©JmobmMr (VgoM e§Hy$Mr)
{ÌÁ`m = 1

2
 x 4cm = 2cm 

IoiÊ`mMo KZ\$i = 2
3

πr3+ 
1
3

πr2h
						            

                    
3 2 32 1x3.14x(2) x3.14x(2) x2

3 3
cm = +  

 =25.12cm3

AmVm EFGH b§~dVw©imH$ma d¥Îm{MVrMo AmdaU Ë`m ^ard IoiÊ`mbm Amho. d¥Îmm{MVrMr {ÌÁ`m 
= HP = BO = 2cm Am{U Ë`mMr C§Mr EH=AO+OP=(2+2)cm=4cm

Ano{jV KZ\$i = b§~dVw©imH$ma d¥Îm{MVrMo KZ\$i - IoiÊ`mMo KZ\$i 

 	              = (3.14x22x4 - 25.12) cm3

	              = 25.12cm3

XmoZ KZ\$imVrb \$aH$ = 25.12cm3

ñdmÜ`m` 12.2

     (doJir gyMZm Zgob VoWo 22
7

π =  hr qH$_V ¿`mdr)

1.	 EH$m ^ard AY©Jmobmda e§Hy$ Amho Á`m§Mr {ÌÁ`m 1cm Amho Am{U e§Hy$Mr C§Mr Ë`mÀ`m 
{ÌÁ`oer g_mZ Amho. Va Ë`m KZmH¥$VrMo KZ\$i π À`m ñdê$nmV H$mT>m.

2.	 B§{O{ZAatJMm {dÚmWr© Agboë`m a°Mobbm Aë`w{_Zr`_À`m nmVi nÍ`mnmgyZ EH$ à{VH¥$Vr 
(model) H$aÊ`mg gm§{JVbo Á`mV EH$m d¥Îmm{MVrÀ`m XmoZhr ~mOybm e§Hy$ AgVrb. Ë`m 
à{VH¥$VrMm ì`mg 3cm Am{U bm§~r 12cm Agob. àË`oH$ e§Hy$Mr C§Mr 2cm Agob Va 
a°MobZo V`ma Ho$boë`m à{VH¥$VrV gm_mdUmè`m hdoMo KZ\$i H$mT>m. (à{VH¥$VrMo AmVrb d 
~mhoarb AmH$ma_mZ g_mZ Amho Ago _mZm)
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3.	 Jwbm~Om_yMm AmH$ma  d¥Îm{MVrÀ`m XmoÝhr ~mO§yZm  AY©Jmob 

AmH¥$Vr 12.15

Ag{dÝ`mà_mUo AgyZ Ë`mMr bm§~r 5 go._r Am{U ì`mg 2.8cm 
Amho. Oa Jwbm~Om_yZ `m KZ\$imÀ`m 30% ^mJ gmIaoMm nmH$ 
AgVmo 45 Jwbm~ Om_yZ _Ü`o gmYmaU {H$Vr nmH$ Agob? 

4.	 EH$ KZm`VmH$ma bmH$S>mnmgyZ noZ ñQ>±S> ~Z{dbo Amho Á`mV e§Hy$À`m 
AmH$mamMo Mma ImobJQ> ^mJ AmhoV. KZm`VmMo _moO_mn 15cmx10cmcx3.5cm Amho. 
e§ŠdmH¥$Vr ImobJQ> ^mJmMr {ÌÁ`m 0.5cm Am{U 1.4cm Imob Amho. Va Ë`m g§nyU© 
noZñQ>±S>Mo KZ\$i H$mT>m (AmH¥$Vr 12.16 nhm)

AmH¥$Vr 12.16

5.	 EH$ ^m§S>o e§Hy$À`m Cba AmH$mamMo Amho. Ë`mMr C§Mr 8cm Am{U darb ~mOy Or CKS>r Amho. 
Ë`mMr {ÌÁ`m 5cm Amho. Vo ^m§S>o nmÊ`mZo H$mR>moH$mR> ^abo. Ë`mV 0.5cm {ÌÁ`m Agbobo 
{eí`mMo H$mhr Jmob KmVbo Ë`mdoir Ë`m ^m§S>`mVrb nmÊ`mMm EH$ MVwWmªe ^mJ nmUr dmhÿZ 
Jobo Va Ë`m ^m§S>`mV {eemMo {H$Vr Jmob KmVbo, Ë`m§Mr g§»`m H$mT>m.

6.	 C§Mr 220cm Am{U nm`mMm ì`mg 24cm Agbobm d¥Vm{MVrÀ`m AmH$mamMm EH$ ^ard Im§~ 
AgyZ Ë`mda  C§Mr 60cm Am{U {ÌÁ`m 8cm Agbobm AmUIr EH$ bmoI§S>r Im§~ ~g{dbm 
Amho. Va Ë`m ñV§^mMo dñVw_mZ {H$Vr Vo H$mT>m. 1cm3 bmoI§S>mMo dñVw_mZ gw_mao 8g AgVo 
(π=3.14 hr qH$_V ¿`m).
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7.	 EH$ AY©Jmob Á`mMr {ÌÁ`m 60cm Amho Ë`mda 120cm C§Mr d {ÌÁ`m 60cm Agbobm EH$ 
^ard e§Hy$ ~g{dbobm Amho. hr KZmHy$Vr nmÊ`mZo ^aboë`m d¥Îm{MVrV Aer gmoS>br H$s 
Vr Ë`m d¥Îm{MVrÀ`m Vimbm ñne© H$aob. Va Ë`m d¥Îm{MVrV am{hboë`m nmÊ`mMo KZ\$i  
H$mT>m ; Oa Ë`m d¥Îm{MVrMr {ÌÁ`m 60cm Am{U  C§Mr 180cm Amho.

8.	 EH$m JmobmH$ma H$mMoÀ`m ^m§S>çmbm 8cm bm§~ Am{U ì`mg 2cm Agboë`m d¥Îm{MVrÀ`m 
AmH$mamMm Jim Amho. JmobmH$ma ̂ mJmMm ì`mg 8.5cm Amho. Ë`mV _mdUmè`m nmÊ`mMo à_mU 
_moOyZ EH$m _wbmZo Ë`m ̂ m§S>`mMo KZ\$i 345cm3 Amho Ago H$mT>bo. Ë`m _wbmMo CÎma ~amo~a 
Amho H$m ̀ mMm nS>Vmim nhm. ho H$aVmZm darb _mnZo hr ̂ m§S>`mÀ`m AmVrb ̂ mJmMr AmhoV  
d π=3.14 ho à_mU Ü`mZmV ¿`m.

12.4 gmam§e (Summary) :

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

1.	 KZ, KZm`V, d¥Îm{MVr, e§Hy$, Jmob Am{U AY©Jmob `m ^ard dñVy§À`mn¡H$s XmoZ dñVy EH$Ì 
Ho$ë`mZ§Va ~ZUmè`m dñVy§Mo n¥ð>\$i {ZpíMV H$aUo.

2.	 ^ard KZ, KZm`V, d¥Îm{MVr, e§Hy$, Jmob Am{U AY©Jmob `mVrb XmoZ dñVy§À`m g§`moJmZo 
~Zboë`m dñVy§Mo KZ\$i H$mT>Uo.
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13.1 n[aM` : 

B`Îmm IX _Ü`o Vwåhr dJuH¥$V Am{U AdJuH¥$V g§J«hrV _m{hVrÀ`m g§»`m dma§dmaVm JQ>mV 
ì`dpñWV KoÊ`mg {eH$bm AmhmV. g§J«{hV _mhrVrÀ`m g§»`m {MÌê$nmÛmao {d{dY AmboI, Ogo H$s 
ñV§^mboI, {hñQ>moJ«_ ([d{dY ê§$XrÀ`m ñdê$nmV) dma§dmaVm ~hþ^wOmH¥$VrV _m§Sy>Z Ë`mMo {díbofU 
H$amd`mg {eH$bmo. Ë`mMà_mUo AdJuH¥$V AmH$S>`m§Mo H$mhr g§»`mË_H$ à{V{ZYr (numeri-
cal representative) OmUyZ KoD$Z EH$ nmD$b nwT>o Q>mH$bmV. øm g§»`mË_H$ à{V{ZYrZm§ 
AmnU H|$Ðr` H$b _mnH$ (measures of central tendancy) åhUVmo. hr VrZ _mnHo$ 
åhUOoM _Ü` (mean), _Ü`m§H$ (median) Am{U ~hþbH$ (mode) `m§Mm Aä`mg Ho$bm 
Amho. `m àH$aUmV `m VrZhr _mnH$m§Zm åhUOoM _Ü`, _Ü`m§H$ Am{U ~hþbH$ `m§Zm AdJuH¥$V 
g§»`mnmgyZ dJuH¥$V AmH$S>§`mH$S>o ZoD$. Ë`m[edm` Amåhr g§M`r dma§dmaVm, (cumulative 
frequency) g§M`r dma§dmaVoMo {dVaU Am{U Ë`mnmgyZ g§M`r dma§dmaVm aofm (ogive) H$er 
H$mT>br OmVo `m~Ôb MMm© H$ê$.

13.2  dJuH¥$V gm_mJ«rMm _Ü` (Mean of Grouped Data) :

AmnU AmYrnmgyZ OmUVmo H$s {ZarjUm§Mm _Ü` (gamgar) åhUOo {ZarjUmVrb gd© 
g§»`m§Mr ~oarO Am{U Ë`mbm {ZarjU g§»`mZr ^mJyZ `oUmao CÎma. B`Îmm IX _Yrb KQ>H$m§Zm 
AmR>dm, x1, x2 .... xn hr {ZarjU Am{U Ë`m§Mr dma§dmaVm f1, f2, ...... fn Agob Va Ë`mMm AW© 
Agm hmoVmo H$s x1  ho {ZarjU f1  doim, x2 {ZarjU f2 doim BË`mXr.

gd© {ZarjU g§»`mMr ~oarO = f1x1 + f2x2 + ......+ fnxn  Am{U {ZarjU g§»`m = 
 f1 + f2 + ...... fn. 

åhUyZ Ë`m§Mm _Ü` x   Imbr Xe©{dë`m à_mUo {_iVmo.

gm§p»`H$s
STATISTICS 13
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			   x  = 
f1x1 + f2x2 + ......+ fnxn

f1 + f2 + ......+ fn

AmR>dm H$s darb gwÌ AmnU g§{jßV ñdê$nmV J«rH$ Aja ∑ [_moR>m {g½_m (capital  
sigma] Zo Xe©{dVmo. Á`mMm AW© ~oarO Agm hmoVmo.

Vo åhUOo	 x = 

n
∑ fixi
i = i

n
∑ fi
i = i

Oo g§{jßVê$nmV x  = 
∑ fixi

∑ fi
  Ago {b{hbo OmVo Á`mV i Mr qH$_V1 Vo n  AgVo.

AmVm AmnU darb gyÌmMm dmna H$ê$Z Imbr {Xboë`m CXmhaUmMm _Ü` H$mTy>.

CXmhaU 1 : Imbrb VŠË`m_Ü`o, EH$m emioVrb XhmdrÀ`m 30 {dÚmÏ`mªZr J{UVmÀ`m narjoV 
100 n¡H$s Imbrbà_mUo JwU {_i{dbo. Va {dÚmÏ`mªZr {_i{dboë`m JwUm§Mo _Ü` H$mT>m.

{_i{dbobo JwU (xi) 10 20 36 40 50 56 60 72 72 80 88 92 95

{dÚmÏ`mªMr g§»`m (fi) 1 1 3 4 3 2 4 4 1 1 2 3 1

CH$b : AmR>dm H$s AmnUmbm JwUm§Mm _Ü` H$mT>Ê`mgmR>r àË`oH$ xi  Mm Ë`mÀ`m g_moarb fi er 
JwUmH$ma H$aUo JaOoMo Amho. AmnU ho 13.1 VŠË`mV Xe©{dë`m à_mUo H$ê$.

VŠVm 13.1

{_i{dbobo (xi) JwU {dÚmÏ`mªMr g§»`m (fi) fi xi

10
20
36
40
50
56
60
70
72
80
88
92
95

1
1
3
4
3
2
4
4
1
1
2
3
1

10
20
108
160
150
112
240
280
72
80
176
276
95

EHy$U ∑ fi = 30 ∑ fixi  = 1779

AmVm, x = 
∑ fixi

∑ fi
 = 

1779
30  = 59.3
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åhUyZ {_i{dboë`m JwUm§À`m _Ü` 59.3 Amho.

Amnë`m X¡Z§{XZ OrdZmV OmñVrVOmñV µàg§JmV {Xboë`m g§»`m BVŠ`m OmñV AgVmV H$s 
Ë`m§Mm AW©nyU© Aä`mg H$aÊ`mgmR>r Ë`m§Mr JQ>mV {d^mJUr (dJuH¥$V) H$aVmo Am{U g§{jßV ê$n 
XoVmo. Ë`mH$maUmZo Amåhmbm AdJuH¥$V gm_J«r dJuH¥$V gm_J«rV ~Xbmdr bmJVo Am{U _Ü` 
H$mT>Ê`mÀ`m `mo½` nÕVrMm {dMma H$amdm bmJVmo.

AmVm AmnU CXmhaU 1 _Yrb AdJuH¥$V gm_J«r dJuH¥$V gm_J«rV ~Xb H$ê$. Ë`mgmR>r 15 
Mr ì`mßVr Agbobr g§^mJ loUrMr aMZm H$ê$. dma§dmVoMr {d^mJUr g§^mJloUrV H$aVmZm Á`m 
{dÚmÏ`mªMr g§»`m g§^mJloUrÀ`m CÀMÎm_ _`m©[XV ̀ oV Agob, Va Vr g§»`m nwT>rb JQ>mV ¿`mdr. 
CXmhaUmW©: 40 JwU KoVbobo 4 {dÚmWu AmhoV Va dma§dmaVm VŠË`mV Xe©{dVm§Zm Ë`mZm 25-40 
À`m g§^mJ loUrÀ`m JQ>mV Z Xe©{dVm 40-55 À`m JQ>mV Xe©dmdo. hr na§nam bjmV KoD$Z AmnU 
EH$ dJr©H¥$V dma§dmaVm VŠVm ~Zdy (VŠVm 13.2 nhm)

VŠVm 13.2

g§^mJloUr 10 - 25 25 - 40 40 - 55 55 - 70 70 - 85 85 - 100

{dÚmÏ`mªMr g§»`m 2 3 7 6 6 6

AmVm àË`oH$ g§^mJloUrbm Ago H$mhr à_mU nm{hOo Oo Ë`m g§^mJloUrÀ`m ì`mßVrMo à{V{Z{YËd 
H$aob. Ago _mZbo OmVo H$s g§^mJ loUrMr dma§dmaVm hr g§^mJloUrÀ`m _Ü`mda H|$ÐrV AgVo.  
åhUyZ dJ©_Ü` (mid point or class mark) hm g§^mJloUrÀ`m Ë`m JQ>mMo à{V{ZYrËd H$aVmo. 
AmR>dm H$s, dJ©_Ü` AmnU Ë`m g§^mJloUrÀ`m JQ>mVrb CƒV_² _`m©Xm Am{U {ZƒV_² _`m©Xm 
`m§À`m gamgarVyZ H$mT>Vmo.

dJ©_Ü` =
 JQ>mVrb CÀMV_ _`m©Xm + JQ>mVrb {ZMÎm_² _`m©Xm

	                             2

VŠVm 13.2 bm AZwgê$Z 10-25 Mm dJ©_Ü` 25 + 10
2

  åhUOoM 17.5 Amho. 

`mM nÕVrZo gd© JQ>m§Mm dJ©_Ü` AmnU H$mTy> eH$Vmo. dJ©_Ü` xi Zo Xe©{dbm OmVmo. g§^mJ  
loUr i  gmR>r dma§dmaVm fi Am{U dJ©_Ü` xi Agob CXmhaU 1 _Ü`o Xem©{dë`mà_mUo AmnU  
AmVm _Ü` H$mTy>.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



61gm§p»`H$s 

VŠVm 13.3

g§^mJ loUr {dÚmÏ`mªMr g§»`m (fi) dJ©_Ü`  (xi) fi xi

10 - 25
25 - 40
40 - 55
55 - 70
70 - 85
85 - 100

2
3
7
6
6
6

17.5
32.5
47.5
62.5
77.5
92.5

35.0
97.5
332.5
375.0
465.0
555.0

EHy$U ∑ fi = 30 ∑ fixi  = 1860.0

eodQ>À`m ñV§^mV {Xboë`m A§H$m§Mr ~oarO AmnUmbm ∑ fixi   Mr qH$_V Xe©{dVo, åhUyZ 
{Xboë`m g§»`m§Mm _Ü` x  hm Imbr Xe©{dë`m à_mUo {_iVmo.

x  = 
∑ fixi

∑ fi
 = 1860.0

30  = 62

`m _Ü` H$mT>Ê`mÀ`m ZdrZ nÕVrbm gai (àË`j) nÕVr åhUVmV.

Amåhr {ZarjU Ho$bo AgVm VŠVm 13.1 Am{U 13.3 _Ü`o EH$M g§J«hrV _m{hVr Am{U 
g_mZ gwÌ dmnê$Z _Ü` H$mT>bm. na§Vy {_imbobo CÎma doJdoJio Amho. Ago H$m KS>bo `mMm {dMma 
H$ê$ eH$mb H$m? Am{U `mVrb H$moUVo CÎma AMyH$ Amho? XmoÝhr CVamV \$aH$ Amho. H$maU 13.3 
_Ü`o AmnU dJ©_Ü`mMm dmna Ho$bm. 59.3 ho CÎma AMyH$ AgyZ 62 _Ü` hm A§XmOo _Ü` Amho.

H$mhrdoim xi   Am{U fi   À`m g§»`m _moR>çm AgVmV Ë`mdoir xi  Am{U fi  Mm JwUmH$ma H$aUo 
{H$MH$Q> Am{U OmñV doi KoUmao Amho. Aem n[apñWVrV AmnU gmÜ`m Am{U gmoß`m nÕVrZo H$er 
JUZm H$aVm `oB©b `mMm {dMma H$ê$.

AmnU fi   À`m qH$_VrV ~Xb H$ê$ eH$V Zmhr. na§Vy AmnU xi  Mr qH$_V bhmZ qH$_VrV 
~Xb H$ê$Z {hemo~ H$aUo gmono hmoVo. AmnU ho Ago H$go H$ê$ eH$Vmo? EH$ {ZpíMV g§»`m xi  _YyZ 
dOm Ho$ë`mg H$m` hmoB©b? AmnU `m nÕVrMm à`ËZ H$ê$.

`mgmR>r AmnU àW_ xi  _Yrb EH$ qH$_V/g§»`m H$mën{ZH$ _Ü` åhUyZ {ZdSy>Z Vr 'a'  
`m AjamZo Xe©dy. 'a'  Mo qH$_V xi _Ü`o Aer KoD$ eH$Vmo H$s, Vr x1, x2, ..... xn  `mn¡H$s Agob. 
'a'  Mr qH$_V a = 47.5 AWdm a = 62.5 KoD$ eH$Vmo. AmnU a = 47.5 hr KoD$.

nwT>À`m nm`arV AmnU \$aH$ di  H$mTy> Omo a Am{U xi  À`m dOm~mH$sZo {_iVmo åhUOoM a 
nmgyZ xi  n`ªVMo {dMbZ  ho åhUOo 

di = xi  - a = xi - 47.5
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{Vgè`m nm`arV di  Am{U Ë`mbm g§~§YrV fi  Mm JwUmH$ma H$amdm Am{U fi di Mr ~oarO 
H$amdr. VŠVm 13.4 _Ü`o nyU© {H«$`m Xe©{dbr Amho.

VŠVm 13.4

g§^mJ loUr {dÚmÏ`mªMr 
g§»`m (fi)

dJ©_Ü` 
(xi) 

di = xi - 47.5 fi di

10 - 25
25 - 40
40 - 55
55 - 70
70 - 85
85 - 100

2
3
7
6
6
6

17.5
32.5
47.5
62.5
77.5
92.5

-30
-15
0
15
30
45

-60
-45
0
90
182
270

EHy$U ∑ fi = 30 ∑ fidi  = 435

`mdê$Z VŠVm 13.4 Mo _Ü` {dMbZ d  = 
∑ fidi

∑ fi

AmVm AmnU d   Am{U x   Mm g§~§Y nmhÿ. Amnë`mbm di Mr qH$_V xi  _YyZ a dOm 
Ho$ë`mZo {_iVo åhUyZ _Ü` x   OmUyZ KoÊ`mgmR>r AmnU d _Ü`o a {_i{dVmo. Imbr Xe©{dboë`m 
nm`è`mZwgma `mMo Jm{UVr ñdê$n ñnï> hmoVo.

        {dMbZmMm _Ü`,  d   = 
∑ fidi

∑ fi

		           åhUyZ d   = 
∑ fi(xi - a)

∑ fi

	 = 
∑ fixi

∑ fi
 - 
∑ fia
∑ fi

	 = x  - a 
∑ fi

∑ fi

	 = x  - a
                                           x  = a + d'

                                           x  = a + 
∑ fi di

∑ fi

VŠVm 13.4 _YyZ {_imboë`m ai ∑ f idi   Am{U ∑ f i À`m qH$_Vr {bhÿZ Amåhmbm AmT>iVo 

H$s, x  = 47.5 + 435
30   = 47.5 + 14.5 = 62  
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åhUyZ {dÚmÏ`mªZr {_i{dboë`m JwUm§À`m _Ü` 62 Amho.

_Ü` H$mT>md`mÀ`m `m nÕVrbm H$mën{ZH$ _Ü` nÕV åhUVmV.

H¥$Vr 1 : VŠVm 13.3 _YyZ àË`oH$ xi (17.5, 32.5 BË`mXr) bm a _mZyZ _Ü` H$mT>m. 
Vwåhmbm H$m` AmT>iVo? àË`oH$ KQ>Zo_Ü`o _Ü`mMr qH$_V hr g_mZ AgVo. Vr åhUOo 62. (H$maU 
H$m`?) `mdê$Z AmnU Ago åhUyZ eH$Vmo H$s _Ü`mMr qH$_V hr `a'  À`m qH$_VrÀ`m {ZdS>rda 
{ZYm©[aV AgV Zmhr.

VŠVm 13.3 Mo {ZarjU H$am, ñV§^ 4 _Yrb qH$_Vr `m 15 À`m nQ>rVrb hì`mV. åhUyZ 
Mm¡Ï`m ñV§^mVrb gd© qH$_VrZm 15 Zo ̂ mJm. AmnUmbm bhmZ g§»`m {_iVrb, Á`m§Zm fi   Zo JwUmdo 
( òWo g§^mJ loUrV nXm§Mr ì`mßVr 15 Amho)

åhUyZ ui =  xi - a
h   Á`mV `a' hm H$mën{ZH$ _Ü` Amho Am{U h) hr Ë`mdJm©Mr ì`mßVr Amho.

`mdê$Z ui =  xi - a
h  `mV `a' hm H$mën{ZH$ _Ü` Am{U h hr dJ©ì`mßVr Amho.

AmVm ui Mr qH$_V H$mTy> Am{U n{hë`mM à_mU à{H«$`m nwT>o Mmby R>ody (Vr åhUOo  fiui   
Am{U Z§Va ∑ fiui   Mr qH$_Vr H$mT>V) Ë`mgmR>r h=15 KoD$ Am{U 13.5 Mm VŠVm V`ma H$ê$.

VŠVm 13.5

g§^mJ loUr  fi  xi di = xi - a ui =  
xi - a

h
fi di

10 - 25
25 - 40
40 - 55
55 - 70
70 - 85
85 - 100

2
3
7
6
6
6

17.5
32.5
47.5
62.5
77.5
92.5

-30
-15
0
15
30
45

-2
-1
0
1
2
3

-4
-3
0
6
12
18

EHy$U ∑ fi = 30 ∑ fiui  = 29

g_Om	 u   =  
∑ fiui

∑ fi

BWo nwÝhm AmnU u   Am{U x   `mVrb g§~§Y nmhÿ.

_mZm	 ui    =   xi - a
h  

åhUyZ	 ui    = 
 ∑ fi 

(xi - a)
h

∑ fi

 = 1
h  

 ∑ fi xi - a ∑fi

∑ fi
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64 àH$aU-13

åhUyZ,	 = 1
h  

∑ fi xi 

∑ fi

-a
∑ fi 

∑ fi
 

	 = 1
h  [x  - a]  

åhUyZ,	 hu	 = x  - a

åhUOoM,	 x 	 = a +hu 	

åhUyZ,	 x 	 = a +h (∑ fiui

∑ fi
)

VŠVm 13.5 _Ü`o Amboë`m a, h, ∑ fiui  Am{U ∑ fi  À`m qH$_Vr {bhÿZ

                                                x  = 47.5 + 15 × ( 29
30 )	 = 47.5 + 14.5 = 62

åhUyZ {dÚmÏ`m©Zr {_i{dboë`m JwUm§Mm _Ü` (Mean Marks) 62 Amho.

da MMm© Ho$boë`m nÕVrbm nm`ar-{dMbZ nÕV (step-deviation method) åhUVmV.

bjmV ¿`m:

∙	 nm`ar {dMbZ nÕV hr gd© di _Ü`o g_mB©H$ Ad`d Agob VaM `mo½` hmoVo.

∙	 {VÝhr àH$mao {_i{dbobm _Ü` gmaImM AgVmo.

∙	 _Ü`mÀ`m nÕVrMr H$mën{ZH$ _Ü` nÕV Am{U nm`ar {dMbZ nÕV hr gwb^ ê$no AmhoV.

∙	 gwÌ x  = a +hu Mm dmna Voìhm§M H$ê$ eH$Vmo Ooìhm a  Am{U h ho da {Xë`mà_mUo 

Agy Z`oV na§Vy Ë`m ewÝ`gmoSy>Z H$moUVrhr dmñVd g§»`m Agmdr Ogo ui = xi - a
h   `m 

nÕVr§Mm dmna AmUIr EH$m CXmhaUmgmR>r H$ê$.

CXmhaU 2 : Imbr {Xboë`m VŠË`mV ^maVmVrb gd© amÁ`o Am{U Ho$§Ðem{gV àXoemVrb J«m_rU 
^mJmVrb àmW{_H$ emim_Ü`o H$m`©aV Agboë`m {e{jH$m§Mr g§»`m eoH$S>m à_mUmV Xe©{dVo. `m 
MMm© Ho$boë`m VrZhr nÕVtMm dmna H$ê$Z H$m`©aV {e{jH$m§À`m g§»`oMm eoH$S>m _Ü` H$mT>m.

{e{jH$m§Mo à_mU 15 - 25 25 - 35 35 - 45 45 - 55 55 - 65 65 - 75 75 - 85

amÁ ò/H|$Ð em{gV 
àXoem§Mr g§»`m

6 11 7 4 4 2 1

ómoV : EZ$.gr.B.Ama.Q>r. Ûmao Ho$boë`m gmVì`m A{Ib ^maVr` emim§Mr e¡j{UH$ JUVr.
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CH$b : àË`oH$ g§^mJloUrVrb xi Mr qH$_V H$mTy>Z Ë`mbm EH$m ñV§^mV _m§Sy> (VŠVm 13.6 nhm)

VŠVm 13.6

{e{jH$m§Mo eoH$S>m 
à_mU

amÁ`/H|$Ðem{gV  
àXoem§Mr g§»`m (fi) 

xi

15 - 25

25 - 35

35 - 45

45 - 55

55 - 65

65 - 75

75 - 85

6

11

7

4

4

2

1

20

30

40

50

60

70

80

`mV AmnU a =50, h =10 KoD$ Voìhm di  = xi - 50 Am{U ui = 
xi - 50

10

AmVm di  Am{U ui   Mr {H$§_V H$mTy>Z Ë`m§Zm VŠVm 13.7 _Ü`o {bhy.

VŠVm 13.7

{e{jH$m§Mo 
eoH$>S>m à_mU

amÁ` /  
H|$Ðem{gV 

àXoem§Mr g§»`m 
(fi)

 xi di = xi - 50
ui = 

xi - 50
10  

fi xi fi di fi ui

15 - 25

25 - 35

35 - 45

45 - 55

55 - 65

65 - 75

75 - 85

6

11

7

4

4

2

1

20

30

40

50

60

70

80

-30

-20

-10

0

10

20

30

-3

-2

-1

0

1

2

3

120

330

280

200

240

140

80

-180

-220

-70

0

40

40

30

-18

-22

-7

0

4

4

3

EHy$U ∑ fi =35 1390 -360 -36

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



66 àH$aU-13

darb VŠË`mdê$Z Amåhmbm ∑ fi  = 35, ∑ fi xi = 1390

	 	 ∑ fi di = -360, ∑ fi ui =  - 36 `m qH$_Vr {_iVmV.

àË`j nÕVr Zwgma  x  = 
∑ fixi

∑ fi
 = 

1390
35  = 39.71

H$mën{ZH$ _Ü` nÕVrZwgma x  = a +
∑ fidi

∑ fi
 = 50 + ( -360

35 ) = 39.71
nm`ar {dMbZ nÕV  x  = a + (∑ fiui

∑ fi
)× h = 50 + ( -36

35 ) × 10 = 39.71

åhUyZ J«m_rU ̂ mJmVrb àmW_rH$ emim_Ü`o H$m`© H$aUmè`m {e{jH$m§À`m g§»`oMm eoH$S>m _Ü` 

39.71.

Qr>n : VrZhr nÕVrVyZ {_imbobo CÎma g_mZ Amho. Varhr _Ü` H$mT>Ê`mgmR>r H$moUVr nÕV 

{Z{üV H$amdr ho H$mhr KQ>H$mda Adb§~yZ AmhoV, Vo åhUOo xi  Am{U fi À`m qH$_Vr. Oa xi Am{U 

fi À`m qH$_Vr bhmZ AgVrb Va Ë`mgmR>r àË`j nÕV Cn`wŠV R>aVo. Oa xi Am{U fi  Mr qH$_V 

g§»`mË_H$ ñdê$nmV _moR>r Agob Va Amåhr H$mën{ZH$ _Ü` AWdm nm`ar {dMbZ nÕVrMm dmna 

H$ê$ eH$Vmo. Oa dJ©ì`mßVr Ag_mZ Amho Am{U xi g§»`mË_H$ ñdê$nmV _moR>o AmhoV Ë`mdoir AmnU 

nm`ar {dMbZ nÕVrMm dmna H$ê$ eH$Vmo Ë`mdoir gd© di Zm `mo½` à_mUmVrb h Zo ^mJmdo.

CXmhaU 3 : Imbrb VŠVm EH$ {Xder` {H«$Ho$Q> gm_Ý`mV Jmob§XmOm§Zr {H$Vr IoimSy>Zm ~mX Ho$bo 

Ë`mMr g§»`m Xe©{dVmo. `mo½` nÕVrMm dmna H$ê$Z ~mX Pmboë`m IoimSy>§À`m g§»`oÀ`m _Ü` H$mT>m. 

_Ü` H$m` gy{MV H$aVmo?

~mX Pmboë`m  
IoimSy>§Mr g§»`m 

20-60 60-100 100-150 150-250 250-350 350-450

Jmob§XmOm§Mr g§»`m 7 5 16 12 2 3

CH$b : `oWo g§^mJloUtMr ì`mßVr g_mZ Zmhr Am{U xi g§»`mË_H$ ñdê$n _moR>o Amho Varhr AmnU 
nm`ar {dMbZ nÕVrMm dmna H$ê$ Á`mV a = 200 Am{U h = 20. Ë`m_wio VŠVm 13.8 _Ü`o 
Xe©{dbobr _m{hVr CnbãY hmoVo.
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VŠVm 13.8

~mX Pmboë`m 
IoimSy>§Mr g§»`m 

Jmob§XmOm§Mr 
g§»`m

 xi di = xi -200
ui =  

di
20

ui fi

20 - 60
60 - 100
100 - 150
150 - 250
250 - 350
350 - 450

7
5
16
12
2
3

40
80
125
200
300
400

-160
-120
-75
0

100
200

-8
-6

-3.75
0
5
10

-56
-30
-60
0
10
30

EHy$U ∑ fi = 45 ∑ fiui  = -106

åhUyZ u  = -106 
45  Ë`m_wio  x  = 200 + 20 ( -106

45 ) = 200 - 47.11 = 152.89

`mVyZ g_OVo H$s 45 Jmob§XmOm§Zr EH$ {Xder` {H«$Ho$Q> _Ü`o gamgar 152.89 IoimSy>§Zm ~mX Ho$bo.

Mbm AmnU `m KQ>H$m_Ü`o {eH$boë`m _wÚm§Mm AÝd` H$emàH$mao hmoVmo Vo nmhÿ.

H¥$Vr 2:
Vw_À`m dJm©Vrb {dÚmÏ`mªMo VrZ JQ> ~Zdm Am{U àË`oH$ JQ>mbm Imbrbn¡H$s EH$ H¥$Vr  

H$aÊ`mg gm§Jm.

1.	 Vw_À`m emioV AbrH$S>oM Am`mo[OV Ho$boë`m J{UV {df`mMr narjm KoVë`mZ§Va àË`oH$ 
{dÚmÏ`m©Zo {_i{dbobo JwU g§J«{hV H$am. Ë`m _m{hVrÀ`m AmYmao dJuH¥$V dma§dmaVooMm 
EH$ VŠVm V`ma H$am.

2.	 Vw_À`m ehamMo _mJrb 30 {XdgmMo CƒV_ Vmn_mZ {H$Vr hmoVo Vo g§J«hrV H$am. Vr 
g§J«{hV _m{hVr dJ©H¥$V VŠË`mV Zm|Xdm.

3.	 Vw_À`m dJm©Vrb gd© {dÚmÏ`mªMr C§Mr (cm _Ü`o) _moOyZ KoD$Z Ë`m _m[hVrÀ`m AmYmao 
dJuH¥$V dma§dmaVm VŠVm V`ma H$am.

gd© JQ>m§Zr _m{hVr g§J«[hV H$ê$Z Ë`m AmYmao dJuH¥$V dma§dmaVm VŠVm V`ma H$ê$Z Pmë`mZ§Va 
Ë`m JQ>mbm `mo½` dmQ>ob Aem nÕVrÀ`m dmna H$ê$Z _Ü` H$mT>mdm.

ñdÜ`m` 13.1

1.	 {dÚmÏ`mªÀ`m EH$m JQ>mZo n`m©daU OmJ¥Vr A{^`mZmA§VJ©V EH$ gd}jU Ho$bo. Ë`mV Ë`m§Zr 
n[agamVrb 20 KamVrb a{hdmí`mH$Sy>Z bmdë`m Joboë`m PmS>m§Mr _m{hVr g§J«[hV Ho$br. Va 
àË`oH$ KamOdirb PmS>m§À`m g§»`o§Mm _Ü` H$mT>m.
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PmS>m§Mr g§»`m 0-2 2-4 4-6 6-8 8-10 10-12 12-14

Kam§Mr g§»`m 1 2 1 5 6 2 3
	 _Ü` H$mT>Ê`mgmR>r Vwåhr H$moUË`m nÕVrMm dmna H$amb Am{U H$m?

2.	 EH$m H$maImÝ`mVrb 50 H$m_Jmam§À`m _OyarMm dma§dmaVm VŠVm {Xbm Amho.

X¡Z§{XZ _Oyar  
(` _Ü`o)

500-520 520-540 540-560 560-580 580-600

H$m_Jmam§Mr g§»`m 12 14 8 6 10

3.	 EH$m n[agamVrb _wbm§Zm {Xbr OmUmar X¡Z§{XZ IMm©Mr a¸$_ Xe©{dUmam dma§dmaVm VŠVm 
Imbr {Xbm Amho. X¡Z§{XZ IÀ`m©À`m aŠH$_oMm _Ü` ` 18 Amho Va VŠË`mV Z Xe©{dboë`m 
dma§dmaVoMr qH$_V H$mT>m. 

X¡Z§{XZ IM©  
(` _Ü`o)

11-13 13-15 15-17 17-19 19-21 21-23 23-25

_wbm§Mr g§»`m 7 6 9 13 f 5 4

4.	 EH$m BpñnVimVrb S>m°ŠQ>aZo n[ajU H$ê$Z Vrg _{hbm§À`m Xa {_[ZQ>m`o öX`mMo R>moHo$ 
g§{jßV ê$nmV Imbrb à_mUo Zm|X{dbo AmhoV. Va `m _{hbm§À`m Xa {_[ZQ>mbm nS>>Umè`m 
öX`mÀ`m R>moŠ`m§Mm _Ü` H$mT>m. Ë`mgmR>r `mo½` nÕV {ZdS>m.

Xa {_{ZQ> 
öX`mÀ`m 

R>moŠ`m§Mr g§»`m

65-68 68-71 71-74 74-77 77-80 80-83 83-86

_{hbm§Mr g§»`m 2 4 3 8 7 4 2

5.	 EH$m ~mOmamV EH$ \$i {dH«o$Vm ~§X noQ>rVyZ AmUbobo Am§~o {dH$V Amho. àË`oH$ noQ>rVrb 
Am§ã`m§Mr g§»`m doJdoJir Amho. Imbrb VŠË`mV noQ>çm§§_Ü`o Am§ã`mMr g§»`m Xe©{dbr Amho.

Am§ã`m§Mr g§»`m 50-52 53-55 56-58 59-61 62-64

noQ>çm§Mr g§»`m 15 110 135 115 25

	 Va àË`oH$ noQ>r_Ü`o Agboë`m Am§ã`m§À`m g§»`o§Mm _Ü` H$mT>m. _Ü` H$mT>Ê`mgmR>r H$moUË`m 
nÕVrMm dmna Ho$bm?
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6.	 EH$m J„rVrb 25 Hw$Qw>§~m§Mm amoOÀ`m AmhmamgmR>r hmoUmam X¡Z§{XZ IM© Xe©{dUmam VŠVm Imbr 
{Xbm Amho.

X¡Z§{XZ IM©  
(` _Ü`o)

100-150 150-200 200-250 250-300 300-350

Hw$Qw>§~m§Mr g§»`m 4 5 12 2 2

	 `mo½` nÕVrÀ`m dmna H$ê$Z IMm©À`m aH$_oMm _Ü` H$mT>m.

7.	 EH$m ehamVrb 30 {d^mJm_Ü`o hdoV Agboë`m gë\$a S>m`Am°ŠgmB©S> (SO2 ) Mr KZVm  
(Xa {_br`Z ^mJm_Ü`o) {H$Vr Amho ho Imbrb VŠË`mV {Xbo Amho.

SO2 Mr gm§ÐVm dma§dmaVm

0.00 - 0.04

0.04 - 0.08

0.08 - 0.12

0.12 - 0.16

0.16 - 0.20

0.20 - 0.24

4

9

9

2

4

2
Va hdoVrb SO2 À`m KZVoMm _Ü` H$mT>m.

8.	 EH$m dJ©{e{jHo$Zo EH$m gÌmV J¡ahOa am{hboë`m 40 {dÚmÏ`mªMr Zm|X Imbrb à_mUo Ho$br 

Amho Va {dÚmÏ`mªÀ`m J¡¡ahOa am{hboë`m {Xdgm§Mm _Ü` H$mT>m.

J¡ahOa {Xdgm§Mr 
g§»`m

0-6 6-10 10-14 14-20 20-28 28-38 38-40

{dÚmÏ`mªMr g§»`m 11 10 7 4 4 3 1

9.	 Imbr {Xboë`m VŠË`mV 35 eham§Mm gmjaVm Xa (eoH$S>m à_mUmV) {Xbm Amho. Va gmjaVm 
XamMm _Ü` H$mT>m.

gmjaVm Xa 
(% _Ü`o)

45-55 55-65 65-75 75-85 85-95

eham§Mr g§»`m 3 10 11 8 3
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13.3 dJuH¥$V gm_J«rMm ~hþbH$ (Mode of Grouped Data)

B`Îmm IX _Yrb KQ>H$mbm AmR>dm Á`mV Vwåhr ~hþbH$ (mode) åhUOo {Z[ajrV g§»`m_Ü`o 
Or g§»`m dma§dma Ambr Amho, AWm©V OmñVrV OmñV dma§dmaVm Agbobr g§»`m. Ë`mZ§Va AmnU 
AdJuH¥$V g§»`m§Mm ~hþbH$ H$gm H$mT>mdm `mMr MMm© Ho$br. `oWo AmVm AmnU dJuH¥$V g§»`mMm 
~hþbH$ H$gm H$mTmdm ho OmUyZ KoD$. EH$mnojm A{YH$ {H$_VtMr EH$M OmñVrVOmñV dma§dmaVm 
`oÊ`mMr eŠ`Vm Agy eH$Vo. Aem {ñWVrVrb g§»`m§Zm ~hÿ-~hþbH$s` (multimodal) g§»`m 
Ago åhQ>bo OmVo. Oar dJuH¥$V g§»`m XoIrb ~hþ-~hþbH$s` Agy eH$ë`m Var hr AmnU Amnbr 
MMm© EH$M ~hþbH$ Agboë`m g_ñ`m n`ªV _`m©XrV R>ody.

AmVm AmnU EH$m CXmhaUmÀ`m ghmæ`mZo AmR>dy H$s AdJuH¥$V gm_J«rMm ~hþbH$ AmnU 
H$gm H$mT>bm hmoVm.

CXmhaU 4 : EH$m Jmob§XmOmZo 10 {H«$Ho$Q> gm_Ý`mV {H$Vr IoimSy>Zm§ ~mX Ho$bo Vo Imbr {Xbo Amho.
2	    6	  4	 5    0	    2	    1	   3	  2    3
`m _m{hVrMm ~hþbH$ H$mT>m.

CH$b :

~mX Ho$boë`m IoimSy>§Mr g§»`m 0 1 2 3 4 5 6

{H«$Ho$Q> gm_Ý`m§Mr g§»`m 1 1 3 2 1 1 1
`mV ñnï>nUo g_OVo H$s Jmob§XmOmZo OmñVrV OmñV 3 gm_Ý`mV XmoZ JS>r ~mX Ho$bo 

AmhoV. åhUyZ `m g§»`mMm ~hþbH$ 2 Amho.

dJuH¥$V dma§dmaVm VŠË`mV dma§dmaVm nmhÿZ ~hþbH$ {Z{üV H$aUo eŠ` Zmhr. `oWo Amåhr 

gm_J«rMm \$ŠV dJ© (class) {Z{üV H$ê$ eH$Vmo; Á`mMr dma§dmaVm OmñVrV OmñV Amho. 
`m dJm©bm ~hþbH$ dJ© (modal class) åhUVmV. gm_wJ«rdm ~hþbH$ hm `m ~hþbH$ dJm©V 
gm_mdbobm AgVmo Am{U Vmo Imbr {Xboë`m gÿÌmVyZ OmUyZ KoD$ eH$Vmo.

~hþbH$ = l + 
  f1 -  f0

2f1-  f0-  f2

 × h

{OWo l = ~hþbH$ dJm©Mr {ZåZ (bhmZ) _`m©Xm

h = dJ©ì`már

f1	 = ~hþbH$ dJm©Mr dma§dmaVm.

f0  = ~hþbH$ dJm©À`m _mJrb dJm©Mr dma§dmaVm.

f2  = ~hþbH$ dJm©À`m nwT>rb dJm©Mr dma§dmaVm.

Imbrb CXmhaUmÀ`m ghmæ`mZo ho gyÌ OmUyZ KoD$.
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CXmhaU 5 : {dÚmÏ`mªÀ`m EH$m JQ>mZo 20 n[admam§Mo gd}jU Ho$bo. Imbr Xe©{dboë`m dma§dmaVm 
VŠË`m_Ü`o Hw$Qw>§~m§Mr Am{U Ë`mVrb gXñ`m§Mr g§»`m Xe©{dbr Amho.

n[admamVrb gXñ` 1-3 3-5 5-7 7-9 9-11

n[admam§Mr g§»`m 7 8 2 2 1

`m _{hVrMm ~hþbH$ H$mT>m.

CH$b : `mV gdm©V _moR>r dma§dmaVm 8 AgyZ Vr 3-5 À`m JQ>mV Amho Ë`m_wio ~hþbH$mMm dJ© 
3-5 Amho. AmVm ~hþbH$ dJ© = 3-5 ~hþbH$ dJm©Mr bhmZ _`m©Xm l =3 dJ© ì`már (h) =2 
~hþbH$ dJm©Mr dma§dmaVm (f1) = 8 

~hþbH$ dJm©Mr dma§dmaVm (f1) = 8

~hþbH$ dJm©Mr _mJrb dJm©Mr dma§dmaVm (f0) =7

~hþbH$ dJm©À`m nwT>rb dJm©Mr dma§dmaVm (f2) = 2

AmVm AmnU darb qH$_Vr gwÌmV _m§Sy>

~hþbH$ = l + 
  f1 -  f0

2f1-  f0-  f2

 × h

	 = 3 +    8 -  7
2 × 8 - 7 - 2

 × 2

	 = 3 + 2
7

	 = 3.286
`m déZ darb g§»`m§À`m ~hþbH$ 3.286 Amho.

CXmhaU 6 : Jm{UVmÀ`m EH$m n[ajoV 30 {dÚmÏ`mªZr {_i{dbobo JwU CXmhaU 1 _Yrb 13.3 
_Ü`o {Xbo Amho. Ë`m§Mm ~hþbH$ H$mT>m. VgoM ~hþbH$ Am{U _Ü` `m§Mr VwbZm H$ê$Z _V _m§S>m.

CH$b : CXmhaU 1 _Yrb VŠVm 13.3 nm{hë`mZ§Va dm§admaVm VŠË`mV OmñVrV OmñV {dÚmWu  
(Vo åhUOo 7) ho 40-55 À`m JQ>mV AmhoV.

~hþbH$ dJ© 40-55 åhUyZ

~hþbH$ dJm©À`r H$_r {H$§_V / {ZåZ _`m©Xm (l) = 40

dJ© ì`mßVr (h) = 45
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~hþbH$ dJm©Mr dma§dmaVm (f1) = 7
~hþbH$ dJm©À`m _mJrb dJm©Mr dma§dmaVm (f0) = 3
~hþbH$ dJm©À`m nwT>rb dJm©Mr dma§dmaVm (f2) = 8
`m qH$_Vr gwÌmV dmnê$Z

				    ~hþbH$  = l + 
  f1 -  f0

2f1-  f0-  f2

 × h

				      	  = 40 +    7 -  3
14 - 6 - 3

 × 15 = 52 

åhUyZ JwUm§Mm ~hþbH$ = 52
CXmhaU  1 _Yrb CXmhaUmdê$Z _Ü` = 62
`m dê$Z OmñVrV OmñV _wbm§Zr KoVbobo JwU = 52
Am{U _wbm§Zr {_i{dbobo gamgar JwU = 62

Q>rn :

1.	 CXmahU 6 _Ü`o ~hþbH$ hm _Ü`mnojm bhmZ Amho. na§Vy H$mhr doim ~hþbH$ hm _Ü`mer 
g_mZ AgVmo AWdm Ë`mnojm _moR>m Agy eH$Vmo.

2.	 ho pñWVrda Adb§~yZ Amho. Amnë`mbm éMr {dÚmÏ`mªZr {_i{dboë`m gamgar JwUm§Mr Amho 
H$s OmñVrV {dÚmÏ`mªZr {H$Vr JwU {_i{dbo `mÀ`mer Amho. n{hë`mgmR>r _Ü`mMr JaO 
Amho Am{U Xþgè`m pñWVrgmR>r ~hþbH$mMr Amdí`H$Vm Amho.

H¥$Vr 3 : H¥$Vr 2 _Ü`o Agboë`m {dÚmÏ`mªÀ`m JQ>mbm hr H¥$Vr nwT>o Mmby R>odÊ`mg gm§Jmdo. àË`oH$ 
JQ>mbm g§J«[hV _m{hVrMm ~hþbH$ H$mT>Ê`mg gm§Jmdo. Ë`mMr VwbZm _Ü`mer H$ê$Z XmoÝhtMm AW© 
{ddaU H$aÊ`mg gm§Jmdo.

Q>rn : dJuH¥$V _m{hVrMm na§Vy Ag_mZ ì`mßVr Agboë`m _m{hVrMm ~hþbH$ H$mT>Uo eŠ` Amho, 
na§Vy Ë`m~m~V BWo MMm© H$aUma Zmhr.

ñdmÜ`m` 13.2

1.	 Imbrb VŠVm EH$m BpñnVimV EH$m dfm©V XmIb Pmboë`m amo½`m§Mo d` d g§»`m Xe©{dVmo.

d` (dfm©_Ü`o) 5-15 15-25 25-35 35-45 45-55 55-65

amo½`m§Mr g§»`m 6 11 21 23 14 5

darb g§»`m§Mm ~hþbH$ Am{U _Ü` H$mT>m. XmoÝhr H|$Ðr` H$bm§Mr VwbZm H$ê$Z Ë`mMo {ddaU H$am.
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2.	 Imbrb g§»`m 225 {dÚwV CnH$aUm§Mr {Z{üV H$mb_`m©Xm (Vmg_Ü`o) gwM{dVo.

H$mb_`m©Xm  
(Vmg _Ü`o)

0-20 20-40 40-60 60-80 80-100 100-120

dma§dmaVm 10 35 52 61 38 29

`m CnH$aUm§Mr H$mb_`m©Xm H$mT>m.

3.	 Imbrb VŠVm, EH$m JmdmVrb 200 Hw$Qw>§~mMr _m{gH$ KaJwVr IMm©Mr _`m©Xm Xe©{dVmo. Ë`m 
	 Hw$Qw>§~mÀ`m IMm©Mm ~hþbH$ H$mT>m VgoM _m{gH$ IMm©Mm _Ü` H$mT>m.

IM© (` _Ü`o) Hw$Qw>§~m§Mr g§»`m

1000-1500
1500-2000
2000-2500
2500-3000
3000-3500
3500-4000
4000-4500
4500-5000

24
40
33
28
30
22
16
7

4.	 Imbrb VŠVm ^maVmVrb CÀM _mÜ`{_H$ emimVrb {ejH$-{dÚmWu à_mU amÁ`mZwgma 
Xe©{dV Amho. Ë`mVrb g§»`m§Mm ~hþbH$ Am{U _Ü` H$mT>m Am{U {ddaU Úm.

àË`oH$ {ejH$mÀ`m à_mUmV {dÚmWu g§»`m amÁ`/H|$Ðem{gV àXoem§Mr g§»`m

15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55

3
8
9
10
3
0
0
2
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5.	 Imbrb dma§dmaVm VŠVm OJmVrb H$mhr loð> \$b§XmOmZr EH$ {Xdgr` Am§Vaamï´>r` {H«$Ho$Q> 
gm_mÝ`mV H$mT>boë`m Ymdm Xe©{dVmo

H$mT>boë`m Ymdm \$b§XmOm§Mr g§»`m

3000-4000
4000-5000
5000-6000
6000-7000
7000-8000
8000-9000
9000-10,000
10,000-11,000

4
18
9
7
6
3
1
1

`m _m{hVrMm ~hþbH$ H$mT>m.

6.	 EH$m {dÚmÏ`m©Zo EH$m _mJm©darb EH$m {derï> ñWmZmdê$Z àË`oH$s 3 {_{ZQ>m§À`m 100 
AdYrV {H$Vr H$maJmS>`m Joë`m `mMo Ë`mZo {ZarjU H$ê$Z Zm|Xr Ho$ë`m. `m Zm|Xr Imbrb 
VŠË`mV {Xë`m AmhoV. Va Ë`m g§»`mMo ~hþbH$ H$mT>m.

H$maMr g§»`m 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

dma§dmaVm 7 14 13 12 20 11 15 8

13.4	 dJuH¥$V gm_J«rMm _Ü`m§H$ (Median of Grouped Data)

B`Îmm IX _Ü`o {eH$ë`m à_mUo _Ü`m§H$ (medium) hm H|$Ðr` H$bmMm Agm _mnH$ 
(à_mU) Amho H$s Omo g§J«hrV _m{hVrVrb g§»`m§Mr gdm©V _Ü`mdarb qH$_V Xe©{dVmo. AdJuH¥$V 
g§»`m§Mm _Ü`m§H$ H$gm H$mT>bm OmVmo Vo AmR>dm. àW_ {Z[ajUmVrb g§»`m MT>Ë`m H«$_mV 

{b{hVmo. Oa 'n' Mr qH$_V {df_ Agob Va _Ü`m§H$ hm (n + 1
2 )  do {Z[ajU Agob. Oa 

`n' Mr qH$_V g_ Agob Va _Ü`m§H$ n 
2  d ( n 

2  +1) ì`m {Z[ajUmÀ`m _Ü`mMo ñWmZ Agob.

g_Om Amåhmbm Imbr {Xboë`m g§»`m§Mm _Ü`mH$ H$mT>md`m§Mm Amho Á`mV 100 {dÚmÏ`mªMo 
50 n¡H$sMo JwU {Xbo AmhoV.

{_i{dbobo JwU 20 29 28 33 42 38 43 25

{dÚmÏ`mªMr g§»`m 6 28 24 15 2 4 1 20

àW_ AmnU JwU MT>Ë`m H«$_mV _m§Sy> Am{U dma§dmaVm VŠVm V`ma H$ê$.
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VŠVm 13.9

{_i{dbobo JwU {dÚmÏ`mªMr g§»`m (dma§dmaVm)

20

25

28

29

33

38

42

43

6

20

24

28

15

4

2

1

EHy$U 100

`oWo `n' =100 Or g_ g§»`m Amho. _Ü`m§H$ hm ( n 
2 ) d ( n 

2  +1) `m {Z[ajUmMm _Ü` _
hUOoM 50 do Am{U 51 do nX `m§À`m {Z[ajUmMr gamgar. hr gamgar AWdm _Ü` H$mT>Ê`mgmR>r 
nwT>rb à_mUo OmD$.

VŠVm 13.10

{_i{dbobo JwU {dÚmÏ`mªMr g§»`m

20 

25 n`ªV

28 n`ªV

29 n`ªV

33 n`ªV

38 n`ªV

42 n`ªV

43 n`ªV

6

6+20=26

26+24=50

50+28=78

78+15=93

93+4=97

97+2=99

99+1=100

darb VŠË`mÀ`m ghmæ`mZo AmVm AmUIr EH$ ñV§^ V`ma H$ê$ Omo dma§dmaVoda AmYmarV 
Amho. Ë`m  ñV§^mbm g§{MV dma§dmaVm ñV§^ åhUy.
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VŠVm 13.11
{_i{dbobo JwU {dÚmÏ`mªMr g§»`m g§{MV dma§dmaVm

20
25
28
29
33
38
42
43

6
20
24
28
15
4
2
1

6
26
50
78
93
97
99
100

darb VŠË`mZwgma Amåhmbm {XgyZ `oVo H$s

50 do {Z[ajU 28 Amho. (H$m?)

51 do {Z[ajU 29 Amho.

åhUyZ	 _Ü`m§H$ = 28 + 29
2  = 28.5

Q>rn : VŠVm 13.11 _Ü`o Xe©{dbobo ñV§^ 1 Am{U 3 ho g§{MV dma§dmaVm VŠVm åhUyZ AmoiIbo 
OmVmV. _Ü`m§H$ 28.5 hm Xe©{dVmo H$s 50% {dÚmÏ`m©Mr 28.5 nojm H$_r JwU {_i{dbo Am{U 
50% {dÚmÏ`mªZr 28.5 nojm OmñV JwU {_i{dbo.

AmVm AmnU Imbr {Xboë`m gm_w[hH$ _m{hVrMm _Ü`m§H$ H$gm H$mT>VmV ho OmUyZ KoD$.
Imbrb dma§dmaVm VŠË`mV 53 {dÚmÏ`mªZr 100 n¡H$s {_i{dbobo JwU {Xbo AmhoV. Ë`mMm 

{dMma H$am.

VŠVm 13.12

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
3
4
3
3
4
7
9
7
8
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darb VŠË`mÀ`m ghmæ`mZo Imbr {Xboë`m àým§Mr CÎmao XoÊ`m§g à`ËZ H$am.

{H$Vr {dÚmÏ`m©Zr 10 nojm H$_r JwU KoVbo? ñnï>nUo Ë`mMo CÎma 5 ho Amho.

{H$Vr {dÚmÏ`mªZr 20 nojm H$_r JwU {_i{dbo? bjmV ¿`m H$s 20 nojm H$_r JwU 
{_i{dUmè`m {dÚmÏ`m©_Ü`o 0-10 JwU {_i{dUmè`m {dÚmÏ`mªMr g§»`m gm_mdbobr Amho, Ë`mM 
à_mUo 10-20 JwU {_i{dUmao XoIrb Ë`mV gm_mdbobo AmhoV. Ë`m_wio 20 nojm H$_r JwU 
{_i{dUmè`m {dÚmÏ`mªMr g§»`m 5+3=8. `mdê$Z 10-20 Mr g§{MV dma§dmaVm (cumulative 
frequency) 8 Amho.

`mM nÕVrZo AmnU BVa dma§dmaVoÀ`m g§{MV dma§dmaVm H$mTy> ; åhUOo 30 nojm H$_r JwU 
Agbobo, 40 nojm H$_r JwU Agbobo, 100 nojm H$_r JwU Agbobo. ho AmnU 13.13 _Yrb 
VŠË`mZwgma Xe©dy eH$Vmo.

VŠVm 13.13

{_i{dbobo JwU {dÚmÏ`mªMr g§»`m ( g§{MV dma§dmaVm) 

10 nojm H$_r
20 nojm H$_r
30 nojm H$_r
40 nojm H$_r
50 nojm H$_r
60 nojm H$_r
70 nojm H$_r
80 nojm H$_r
90 nojm H$_r
100 nojm H$_r

5
5 + 3 = 8
8 + 4 = 12
12 + 3 = 15
15 + 3 = 18
18 + 4 = 22
22 + 7 = 29
29 + 9 = 38
38 + 7 = 45
45 + 8 = 53

da Xe©{dboë`m {d^mJUrbm À`mnojm H$_r Agbobr g§{MV dma§dmaVm nÕV åhUVmV. 
`oWo àË`oH$ g§^mJloUrMr CÀMÎm_ _`m©Xm 10, 20, 30 ....... 100 hr Amho.

`mM nÕVrZo AmnU {dÚmÏ`mªMr {_i{dë`m JwUm§Mm doJim VŠVm H$ê$ eH$Vmo Á`mV 0 er 
g_mZ AWdm Ë`mnojm OmñV, 10 er g_mZ AWdm Ë`mnojm OmñV, 20 er g_mZ AWdm Ë`mnojm 
OmñV Am{U nwT>o. 13.12 Vrb VŠË`mbm AZwgê$Z Amåhr {ZarjU H$ê$Z gm§Jy eH$Vmo H$s g§nyU© 53 
{dÚmÏ`mªZr 0 er g_mZ AWdm Ë`mnojm OmñV JwU KoVbo AmhoV. 0-10 À`m JQ>V JwU {_i{dUmao 5 
{dÚmWu AmhoV. `mMm AW© 53-5=48 {dÚmÏ`mªZr 10 er g_mZ AWdm Ë`mnojm OmñV JwU {_i{dbo 
AmhoV. `mM nÕVrZo nwT>o Joë`mg 20 er g_mZ AWdm Ë`mnojm OmñV JwU KoUmao 48-3=45, 30 
AWdm Ë`mnojm OmñV 45-4=41 `m nÕVrZo Oo VŠVm 13.14 _Ü`o Xe©{dbo Amho.
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VŠVm 13.14

{_i{dbobo JwU {dÚmÏ`mªMr g§»`m (g§{MV dma§dmaVm)

0 er g_mZ AWdm Ë`mnojm OmñV
10 er g_mZ AWdm Ë`mnojm OmñV
20 er g_mZ AWdm Ë`mnojm OmñV
30 er g_mZ AWdm Ë`mnojm OmñV
40 er g_mZ AWdm Ë`mnojm OmñV
50 er g_mZ AWdm Ë`mnojm OmñV
60 er g_mZ AWdm Ë`mnojm OmñV
70 er g_mZ AWdm Ë`mnojm OmñV
80 er g_mZ AWdm Ë`mnojm OmñV
90 er g_mZ AWdm Ë`mnojm OmñV

53
53-5=48
48-3=45
45-4=41
41-3=38
38-3=35
35-4=31
31-7=24
24-9=15
15-7=8

da Xe©{dboë`m {d^mJUrbm OmñV/A{YH$ àH$maMr g§[MV dma§dmaVm {d^mJUr åhUVmV. 
`mV 0, 10, 2 ...... 90 ho àË`oH$ H$_rV H$_r _`m©Xm Xe©{dVo.

AmVm ̀ m dJuH¥$V g§»`m§Mm _Ü`m§H$ H$mT>Ê`mgmR>r darb XmoÝhr n¡H$s H$moUË`mhr àH$maÀ`m g§MrV 
dma§dmaVm nÕVrMm dmna H$ê$ eH$Vmo.

AmnU 13.12 Am{U 13.13 {_iyZ EH$ Z{dZ 13.15 Mm VŠVm ~Zdy KoD$ Omo Imbr Xe©{dbm 
Amho.

VŠVm 13.15

 JwU {dÚmÏ`mªMr g§»`m (f) g§[MV dma§dmaVm (c f)

0 - 10
10 - 20
20 - 30
30 - 40
40 - 50
50 - 60
60 - 70
70 - 80
80 - 90
90 - 100

5
3
4
3
3
4
7
9
7
8

5
8
12
15
18
22
29
38
45
53
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AmVm dJuH¥$V g§»`m§Mm _Ü` hm g§{MV dma§dmaVoÀ`m _Ü` nXmÀ`m {ZarjUmZo gm§Jy eH$V 
Zmhr; H$maU _Ü`mMo ñWmZ ho "EImÚm' g§^mJloUrÀ`m dJm©V AgVo. Ë`mgmR>r Amdí`H$ Amho 
H$s _Ü` qH$_VrÀ`m g§^mJloUrMm dJ© emoYUo, Omo g§»`mZm XmoZ ^mJm_Ü`o {d^mJVmo. _J Vmo 
g§^mJloUrMm dJ© H$moUVm?

Vmo dJ© OmUyZ KoÊ`mgmR>r AmnU gd© dma§dmaVoMr g§{MV dma§dmaVm H$mTy> Am{U n 
2 Mr {H$§_V 

H$mTy>. AmVm AmnU g§{MV dma§dmaVm n 
2 nojm OmñV Am{U Ë`mÀ`m OdiMm dJ© emoYy. `m JQ>mbm 

_Ü`m§H$mMm JQ>/dJ© (median class) Ago åhUVmV. darb dma§dmaVoV n=53 Amho Ë`m_wio 
n 
2=26.5  hmoVmV. AmVm 60-70 `m JQ>mMr g§[MV dma§dmaVm 29 Or n 

2 åhUOoM 26.5 nojm 
OmñV AWdm Ë`mÀ`m OdiMr qH$_V Amho.

åhUyZ 60-70 hm _Ü`m§H$mÀ`m dJ© Amho.

_Ü`m§H$mMm dJ© {Z{üV Pmë`mZ§Va AmnU Imbrb gwÌmMm dmna H$ê$Z _Ü`m§H$ H$mTy> eH$Vmo.

_Ü`m§H$ = l +   n 
2  -  c f

f
 × h

`mV l = _Ü`m§H$ dJm©Vrb {ZåZ / {ZMV_ _`m©Xm.

n = {ZarjUm§Mr g§»`m

c f = _Ü`m§H$mÀ`m dJm©À`m AmYrÀ`m dJm©n`ªVMr g§MrV dma§dmaVm

f = _Ü`m§H$mÀ`m dJm©Mr dma§dmaVm.

h = dJ©ì`mßVr.

AmVm n 
2  = 26.5, l = 60, c f = 22, f = 7, h = 10

`m qH$_Vr gwÌmV _m§S>ë`mZ§Va Amåhmbm {_iVo H$s 

_Ü`m§H$ = 60 + 26.5 -  22
7

 × 10

	 = 60 +  45
7  

	 = 66.4
`mdê$Z Odinmg AÜ`m© {dÚmÏ`mªZm 66.4 nojm H$_r JwU {_ibo Am{U ~mH$sÀ`m AÜ`m© 

{dÚmÏ`mªZm 66.4 nojm OmñV AWdm g_mZ JwU {_imbo.

CXmhaU 7 : EH$m emioVrb B`Îmm 10 dr À`m 51 _wbr§À`m C§MrMr _m{hVr g§J«hrV Ho$br 
Á`mVyZ Imbr Xe©{dboë`m g§»`m {_imë`m :
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C§Mr (cm _Ü`o) _wbtMr g§»`m

140 nojm H$_r

145 nojm H$_r

150 nojm H$_r

155 nojm H$_r

160 nojm H$_r

165 nojm H$_r

4

11

29

40

46

51

		  `mdê$Z C§MrMm _Ü`m§H$ H$mT>m.

CH$b : C§MrMm _Ü`m§H$ H$mT>Ê`mgmR>r Amåhmbm g§^mJloUr Am{U Ë`m§À`m dma§dmaVoMr  
Amdí`H$Vm Amho.

{Xbobr {d^mJUr hr À`mnojm H$_r nÕVrVrb AgyZ 140, 145, 150, .....165 øm 
àË`oH$ dJm©À`m CƒÎm_ _`m©Xm AmhoV åhUyZ dJ© 140 nojm H$_r. 140-145, 145-150 ...... 
160-165. {Z[ajU Ho$bo AgVm Ago {XgyZ `oVo H$s 4 _wbrMr C§Mr 140 nojm H$_r Amho. 
åhUyZ 140 nojm H$_r dJm©Mr dma§dmaVm 4. Amho 145 nojm H$_r C§Mr Agboë`m _wbtMr g§»`m 
11 Am{U Ë`mV 140 nojm H$_r C§Mr Agboë`m 4 _wbr gm_mdboë`m AmhoV åhUyZ 140-145 
À`m g§^mJloUrÀ`m dJm©V `oUmè`m _wbtMr g§»`m 11-4-7 Agob. Ë`mM à_mUo 145-150 À`m 
dJm©Vrb dma§dmaVm 29-11=18 VgoM 150-155 gmR>r Vr Agob 40-29=11 `m à_mUo. `mdê$Z 
dma§dmaVm Xe©{dUmam d g§[MV dma§dmaVm Xe©{dUmam VŠVm hm Imbrb à_mUo Agob.

VŠVm 13.16

g§^mJ loUr dma§dmaVm g§[MV dma§dmaVm

140 nojm H$_r

140-145

145-150

150-155

155-160

160-165

4

7

18

11

6

5

4

11

29

40

46

51
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AmVm n = 51 åhUyZ ∴ n 
2  = 51

2 = 25.5 ho {ZarjU 145-150 À`m dJm©V `oVo. Voìhm,

l ({ZåZ _`m©Xm) = 145

c f (145-150 À`m dJm©À`m AmYrÀ`m dJm©n`ªVMr g§MrV dma§dmaVm) = 11

f (145-150 À`m dJm©Mr dma§dmaVm) = 18

h (dJ©ì`mßVr) = 5

gwÌmMm dmna H$ê$Z

     _Ü`m§H$	 = l + 
  n 

2  -  c f
f

 × h

                            = 145 + 
25.5 -  11

18
 × 5

                            = 145 +  72.5
18  = 149.03

åhUyZ _wbtÀ`m C§MrMm _Ü`m§H$ 149-03

`mMm AW© 50% _wbtMr C§Mr 149.03 cm  nojm H$_r AWdm Ë`mbm g_mZ Amho Am{U ~mH$sÀ`m 
50% _wbtMr C§Mr 149.03 cm nojm OmñV Amho.

CXmhaU 8 : Imbr {Xboë`m _m{hVrMm _Ü`m§H$ 525 AgyZ EHy$U dma§dmaVm 100 Amho Va  
x Am{U y Mr qH$_V H$mT>m.

g§^mJ loUr dma§dmaVm

0-100
100-200
200-300
300-400
400-500
500-600
600-700
700-800
800-900
900-1000

2
5
x 
12
17
20
y
9
7
4
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CH$b :

g§^mJ loUr dma§dmaVm g§[MV dma§dmaVm

0-100
100-200
200-300
300-400
400-500
500-600
600-700
700-800
800-900
900-1000

2
5
x
12
17
20
y
9
7
4

2
7

7 + x
19  + x
36 + x
56 + x 

56 + x + y
65 + x + y
72 + x + y
76 + x + y

n = 100 hr qH$_V {Xbr Amho.

na§Vy 76 + x + y = 100 åhUOoM x + y = 24  ...........................(1)

_Ü`m§H$ = 525 Amho Omo 500-600 À`m dJm©V Amho.

åhUyZ l = 500, f = 20, c f = 36 + x, h = 100

gyÌmMm dmna H$ê$Z

              _Ü`m§H$ = l +   n 
2  -  c f

f
 × h	 Amåhmbm {_iVo H$s

                               525 = 500 + 50 - 36 - x
20

 × 100 

                             525 - 500 = (14 - x) × 5
           AWdm       25 = 70 - 5x
           AWdm      5x  = 70 - 25 = 45
           åhUyZ        x = 9
åhUyZ (1) dê$Z Amåhmbm {_iVo H$s 9 + y = 24
Vo åhUOo	                               y = 15
H|$Ðr` H$b _mnZ H$aÊ`mÀ`m VrZ nÕVr Vwåhr AmVmn`ªV {eH$bmV. {d{eï> Amdí`H$VoZwgma 

`mVrb H$moUVr _mnZ nÕV `mo½` Am{U CÎm_ `mMr MMm© H$ê$.
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H|$Ðr` H$b H$mT>Vm§Zm OmñVrV OmñV dmnabr OmUmar nÕV åhUOo _Ü` hmo`. H$maU Ë`m_Ü`o 
gd© {ZarjUm§À`m g_mdoe hmoVmo. Am{U Ë`mMo ñWmZ g§nyU© g§J«hrV _m{hVrVrb g§»`m§À`m gdm©V 
bhmZ d gdm©V _moR>`m g§»`m§À`m _Ü`mda AgVo. ̀ mVyZ XmoZ AWdm OmñV {ZarjUm§Mr VwbZm H$aUo 
eŠ` hmoVo. CXmhaUmW©, EImÚm n[ajoV doJdoJi`m emioVrb {dÚmÏ`mªZr {_i{dioë`m JwUm§Mr 
gamgar (_Ü`) Mr VwbZm H$ê$Z {ZîH$f© H$mTy> eH$Vmo H$s H$moUË`m emioMo n[aUm_ Mm§Jbo AmhoV.

OmUyZ ¿`m H$s g§»`mÀ`m EH$X_ gwédmVrbm d EH$X_ eodQ>À`m g§»`m§Mm n[aUm_ _Ü`mda 
hmoVmo. gmYmaUnUo g_mZ dma§dmaVm Agboë`m dJmªMm _Ü` hm {Xboë`m g§»`m§Mo EH$ Mm§Jbo 
à{V{ZYrËd Xe©{dVmo. na§Vy g_Om EH$m dJm©Mr dma§dmaVm 2 Amho Am{U BVa nmM dJmªMr 
dma§dmaVm 20, 25, 20, 21 Am{U 18 Amho Va `m§Mm _Ü` `mo½` g§»`m à{V{~§~rV H$aV Zmhr. 
Aem pñWVrV g§J«hrV _m{hVrMo à{V{Z{YËd _Ü` H$ê$ eH$V Zmhr.

Aem g_ñ`m Á`mV ì`ŠVrJV {ZarjU _hËdmMo Zmhr Am{U AmnUmbm EH$ "{d{eï>' 
{ZarjU OmUyZ ¿`md`mMo Amho Va Ë`mgmR>r _Ü`m§H$ `mo½` AgVmo. CXmhaUmW©, EImÚm XoemÀ`m 
H$m_Jmam§Mm  CËnmXH$VoMm Xa, XoemVrb gamgar _Oyar BË`mXr. `m pñWVrV EH$X_ bhmZ AWdm 
EH$X_ _moR>çm qH$_Vr Agy eH$VmV. Voìhm Aem {ñWVrV H|$Ðr` H$b OmUyZ KoVmZm _Ü`mÀ`m 
EodOr _Ü`m§H$ KoVmo.

Á`mdoir dma§dma `oUmè`m qH$_VrMo _mZ AWdm bmoH${à` dñVy§Mo à_mU {Z{üV H$amd`mMo 
Agob Va Ë`mgmR>r ~hþbH$ hr CÎm_ {ZdS> R>aVo. CXmhUmW©, Q>r.ìhr dê$Z àjo{nV hmoUmam OmñV 
bmoH$[à` H$m`©H«$_, bmoH$m§À`m OmñV _mJUrÀ`m dñVy, bmoH$m§H$Sy>Z OmñV à_mUmV ng§V Ho$bm 
OmUmam dmhZm§Mm a§J BË`mXr.
Q>rn :	 1.	`m H|$Ðr` H$bm§À`m _mnH$m§À`m EH$_oH$mer Agbobm g§~§Y Imbrb à_mUo Amho.

3 _Ü`m§H$ = ~hþbH$ + 2 _Ü`

	 2.	Ag_mZ g§^mJloUtÀ`m dJuH¥$V g§»`m§Mm _Ü`m§H$ H$mT>Uo eŠ` Amho, na§Vy Ë`mMr Amåhr 
		  `oWo MMm© H$aUma Zmhr.

ñdmÜ`m` 13.3
1.	 Imbrb dma§dmaVm gmaUr EH$m bmoH$dñVrVrb 68 J«mhH$m§Zr EH$m _{hÝ`mV dmnaboë`m 

{dOoMo à_mU Xe©{dVo. Ë`m g§»`m§Mm _Ü`m§H$, _Ü` Am{U ~hþbH$ H$mTy>Z Ë`m§Mr VwbZm H$am.

_m{gH$ drO dmna (EH$H$m _Ü`o) J«mhH$m§Mr g§»`m

65-85
85-105
105-125
125-145
145-165
165-185
185-205

4
5
13
20
14
8
4
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2.	 Imbr {Xboë`m dJuH$aUmMm _Ü`m§H$ 28.5 Amho, Va x  Am{U y Mr qH$_V H$mT>m.

g§^mJ loUr J«mhH$m§Mr g§»`m

0-10

10-20

20-30

30-40

40-50

50-65

5

x

20

15
y 

5

EHy$U 60

3.	 EH$m Ord{d_m EO§Q>Zo 100 nm°brgrYmaH$m§À`m d`mMo dJuH$aU H$ê$Z {Xbobr _m{hVr 
Imbrb à_mUo Amho. Oa {då`mMr nm°brgr Á`m§Mo d` 18 dfm©nojm OmñV Am{U 60 dfm©nojm 
H$_r Agob Ë`m§Zm {Xbr OmV Agob Va d`mMm _Ü`m§H$ H$mT>m.

d` (dfm©_Ü`o) nm°{bgr YmaH$m§Mr g§»`m

20 nojm H$_r

25 nojm H$_r

30 nojm H$_r

35 nojm H$_r

40 nojm H$_r

45 nojm H$_r

50 nojm H$_r

55 nojm H$_r

60 nojm H$_r

2

6

24

45

78

89

92

98

100
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4.	 EH$m PmS>mÀ`m 40 nmZm§Mr bm§~r AMyH$ à_mUmV {_br_rQ>a_Ü`o _moObr Amho Am{U Vr 
_m{hVr Imbrb VŠË`mV {Xbr Amho. `mdê$Z nmZm§À`m bm§~rMm _Ü`m§H$ H$mT>m.

bm§~r (mm _Ü`o ) nmZm§Mr g§»`m

118-126
127-135
136-144
145-153
154-162
163-171
172-180

3
5
9
12
5
4
2

(Q>rn : _Ü`m§H$ H$mT>Ê`mgmR>r g§»`mÀ`m g§^mJloUrMm dJ© hm gmVË`nyU© Agbm nm{hOo. Voìhm 
Vo dJ© 117.5 - 126.5, 126.5 - 135.5, ...... 171.5-180.5 `m à_mUo ~XbyZ ¿`mdoV.)

5.  Imbrb VŠË`mV 400 {Z`m°Z {Xì`m§Mm OrdZ H$mb (life time) Xe©{dbm Amho. 
    Va {Xì`m§À`m OrdZ H$mbmMm _Ü`m§H$ H$mT>m.

OrdZ H$mb (Vmgm_Ü`o) {Xì`m§Mr g§»`m

1500-2000
2000-2500
2500-3000
3000-3500
3500-4000
4000-4500
4500-5000

14
56
60
86
4
62
48
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6.	 EH$m ñWm{ZH$ Q>obr\$moZ Zm_{ZX}eH$ nwpñVHo$VyZ (Directory) 100 AmS>Zmdo (surnames) 
{ZdS>br AmhoV. Ë`mV g_{dï> Agboë`m B§½bre dU©_mboVrb Ajam§Mr g§»`m KoD$Z dma§dmaVm 
Xe©H$ VŠVm V`ma Ho$bm Amho.

Ajam§Mr g§»`m 1-4 4-7 7-10 10-13 13-16 16-29

AmS>Zmdm§Mr g§»`m 6 30 40 16 4 4

	 AmS>Zm§dmVrb Ajam§Mm _Ü`m§H$ {ZpíMV H$am. AmS>ZmdVrb Ajam§À`m _Ü` H$mT>m.  
Ë`mMà_mUo AmS>Zmdm§À`m g§»`oMm ~hþbH$ H$mT>m.

7.	 Imbrb dJuH$aU VŠË`mV EH$m dJm©Vrb 30 {dÚmÏ`mªMo dOZ {Xbo Amho. Ë`m {dÚmÏ`mªÀ`m 
dOZmMm _Ü`m§H$ H$mT>m.

dOZ ({H$bmoJ«m_ _Ü`o) 40-45 45-50 50-55 55-60 60-65 65-70 70-75

{dÚmÏ`mªMr g§»`m 2 3 8 6 6 3 2

13.5 gmam§e (Summary) :

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

1.	 dJuH¥$V gm_J«rMm _Ü` Imbrb àH$mao H$mTy> eH$Vmo.

	 (i)	 àË`j nÕV : x  = 
∑ fixi

∑ fi
 

	 (ii)	 H$mën{ZH$ _Ü` nÕV : x  = a + 
∑ fidi

∑ fi
.

	 (iii)	nm`ar {dMbZ nÕV : x  = a +(∑ fiui

∑ fi
) × h

			  `mV Ago _mZbo OmVo H$s àË`oH$ dJm©Mr dma§dmaVm Ë`m dJm©À`m _Ü` q~XÿV H|$ÐrV Agob 
		 Ë`mbm dJ© _Ü` AWdm dJ© {MÝh åhUVmV.
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2.	 dJuH¥$V gm_J«rMm ~hþbH$ hm Imbr {Xboë`m gwÌmÛmao H$mT>VmV.

	 ~hþbH$ = l + 
  f1 -  f0

2f1-  f0-  f2

 × h

	 `mVrb g§Ho$VmZm Ë`m§Mm ñdm^m{dH$ AW© Amho.

3.	 {Xboë`m dma§dmaVoMr g§[MV dma§dmaVm hr Ë`m dJm©Vrb dma§dmaVoÀ`m AmYrÀ`m dJm©Vrb 
dma§dmaVoer ~oarO H$ê$Z {_iVo.

4.	 dJuH¥$V g§»`m§Mm _Ü`m§H$ H$mT>VmZm Imbrb gwÌmÀ`m dmna Ho$bm OmVmo.

	 _Ü`m§H$ = l +   n 
2  -  c f

f
 × h

	 `mVrb g§Ho$VmZm Ë`m§Mm ñdm^m{dH$ AW© Amho.

dmMH$m§Zm gyMZm :
dJuH¥$V gm_J«rMm ~hþbH$ Am{U _Ü`m§H$ H$mT>VmZm, gwÌmMm dmna H$aÊ`mnydu g§^mJloUr hr 
gmVË`nyU© Amho H$s Zmhr Vo nhmdo. hmM {Z`_ AmoOrìh dH«$ H$mT>VmZm bjmV ¿`mdm. AmoOrìh 
dH«$ H$mT>Vm§Zm XmoÝhr Ajmdarb à_mU (scale) ho g_mZ AgVo Ago Zmhr.
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g§^mì`Îm|Mm {gÕm§V Am{U ÌwQ>tMm {gÕm§V ho AmVm Jm{UVr A{V AmdS>rMm 
Am{U A{V ì`mdhm[aH$ _hËdmMm {demb g_yh ñWm{nV H$aVmV.
The theory of probabilities and the theory of errors now constitute a 
formidable body of great mathematical interest and of great practical 
importance.
                                                                               R.S. Woodward

14.1 g§^mì`Vm - EH$ g¡ÜXm§{VH$ Ñ{ï>H$moZ 
AmnU Imbrb pñWVrMm {dMma H$é.

g_Om, EH$ ZmUo `mÑpÀN>H$[aË`m da CS>{dbo OmVo.

Ooìhm AmnU EH$m ZmÊ`m~m~V ~mobVmo, Voìhm AmnU Aer H$ënZm H$aVmo H$s Vo ZmUo 
Ý`m`g§JV (fair) Amho. åhUOoM Vo g_{_V (symmetrical) Amho. H$maU Ago hmoD$ Z`o 
H$s Ë`mMr H$moUVrhr EH$M ~mOy A{YH$ doim da nS>ob. ZmÊ`mÀ`m `m JwUY_m©bm Ë`mMm 
AnjnmVrnUm ({Z:njnmVrnUm) (unbiased) åhQ>bo OmVo. `mÑpÀN>H$[aË`m ZmUo CS>{dUo  
(random toss) Am_Mm CÔoe Agm H$s ZmÊ`mbm H$moUVmhr njnmV (bias) {H$§dm éH$mdQ> 
ZgVmZm ñdV§Ìmnyd©H$ nS>m`bm {Xbo OmVo.

AmnUmbm _mhrV Amho H$s EH$ ZmUo da CS>{dbo AgVm ZmUo Imbr nS>ë`mZ§Va Ë`mMr N>mnmMr 
~mOy qH$dm H$mQ>mMr ~mOy da AgVo. (AmnU ZmUo C^o åhUOo Ë`mÀ`m H$S>oda (edge) nS>Vo Aer 
g§^mdZm J¥{hV YaV Zmhr. Ago ZmUo \$ŠV dmiy_Ü`o nS>Ê`mMr eŠ`Vm AgVo.) `mdê$Z AmnU 
Ago åhUy eH$Vmo H$s ZmÊ`mMr N>mn {H$§dm H$mQ>m Agbobr ~mOy da `oÊ`mMr {ZînÎmr g_g§^mì` 
(equally likely) Amho. g_g§^mì` {ZînVrÀ`m AmUIr EH$m CXmhaUmgmR>r, g_Om Amåhr EH$ 
\$mgm da \o$H$bmo, Voìhm Vmo \$mgm Zoh_r Ý`m`g§JV \$mgm Amho Ago g_OyZM AgVmo. \$memÀ`m 
g§^mì` {ZînÎmr H$m` AmhoV ? Ë`m AmhoV 1,2,3,4,5 d 6. `oWo àË`oH$ g§»`m da `oÊ`mMr g_mZ 
eŠ`Vm Amho. \$mgm \o$H$ë`mZ§Va {_iUmè`m g_g§^mì` {ZînÎmr 1,2,3,4,5 d 6 AmhoV.

g§^mì`Vm
(PROBABILITY) 14
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g§^mì`Vm 89

H$m` àË`oH$ à`moJmÀ`m {ZînÎmr g_g§^mì` AgVmV? Mbm, ~Ky`m.

g_Om EH$m {nedrV 4 bmb M|Sy> Am{U 1 {Zim M|Sy> AmhoV. {nedrV Z ~KVm Vwåhr EH$ 
M|Sy> ~mhoa H$mT>bm Va Ë`mMr {ZînÎmr H$m` Agob? {nedrV 4 bmb M|Sy> d 1 {Zim M|Sy> AmhoV d 
Ë`mVrb EH$ M|Sy> ~mhoa H$mT>bm Va Vmo bmb qH$dm {Zim Agob `m§Mr eŠ`Vm nS>VmiyZ nm{hë`mg 
Vmo {Zim AgÊ`mnojm bmb AgÊ`mMm g§^d OmñV Agob. åhUyZ `oWo g_g§^mì` {ZînÎmr AgUma 
Zmhr. _mÌ {nedrVyZ H$moUË`mhr a§JmMm M§oSy> H$mT>Ê`mMr {ZînÎmr g_g§^mì` Amho.

gd© à`moJm§Mr {ZînÎmr g_g§^mì` AgUo Amdí`H$ Zmhr. na§Vy `m àH$aUmV AmnU gd© 
à`moJm§Mr {ZînVr g_g§^mì` Amho Ago g_OyZ nwT>o Aä`mg H$ê$`m.

B`Îmm IX _Ü`o AmnU EH$ KQ>Zm E Mr àm`mo{JH$ qH$dm AmZw^{dH$ g§^mì`Vm P(E) Mr 
ì`m»`m nwT>rb à_mUo Ho$br hmoVr.

P(E)  =
 EImÚm KQ>Zo_Ü`o KSy>Z ̀ oUmè`m MmMÊ`m§Mr g§»`m 

                EHy$U MmMÊ`m§Mr g§»`m

g§^mì`VoÀ`m AmZw^{dH$ ì`m»`oMm AW© bmdÊ`mg à`moJmÀ`m àË`oH$ KQ>ZoMm g§~§Y Vr KQ>Zm 
dma§dma AZoH$ doim Ho$boë`m à`moJmer OmoS>bobm AgVmo. H$moUVmhr à`moJ nwÝhm-nwÝhm H$aÊ`mMr 
Amdí`H$Vm `mbm _`m©Xm Amho. H$maU AZoH$ pñWVr_Ü`o ho A{YH$ I{M©H$ hmoD$ eH$Vo qH$dm 
à`moJ nwÝhm H$aUo eŠ` ZgVo. {Zg§Xoh ZmUo \o$H$Uo qH$dm \$mgm \o$H$Uo `m à`moJmV H$mhr AS>MU 
ZgVo. na§Vy EH$ CnJ«h (satellite) AdH$memV gmoS>Ê`mMm à`moJ nwÝhm-nwÝhm Ag\$b Pmë`mg 
AmZw^{dH$ g§^mì`Vm H$m` Agob? Vw_Mm {dMma H$m`? qH$dm EH$ ^yH§$n Pmë`mZo ~hþ_Obr 
B_mV H$mogiob H$s Zmhr `m§Mr AmZw^{dH$ g§^mì`Vm R>a{dÊ`mg ^yH§$nmMr KQ>Zm Xþgè`m§Xm 
hmoÊ`m~Ôb Vwåhr H$m` gm§Jy eH$mb?

Aem à`moJm_Ü`o, OoWo Amåhr H$mhr H$ënZm§Zm gË` _mZÊ`mg V`ma AgVmo, H$maU H$ënZm  
gai gË` (g¢Õm§{VH$) g§^mì`Vm R>a{dÊ`mg Amåhmbm ghmæ` H$aVo. {ZînÎmr§Mr g_g^m§ì`  
hmoÊ`mMr H$ënZm (Or AZoH$ à`moJm_Ü`o _mÝ` hmoVo, Ogo H$s darb à_mUo ZmUo CS>{dUo Am{U 
\$mgm \o$H$Ê`mÀ`m XmoÝhr CXmhaUmV Amho.) Amåhmbm H$moUË`mhr KQ>ZoMr g§^mì`Vm ̀ m~Ôb nwT>rb 
ì`m»`oH$S>o KoD$Z OmVo.

H$moUË`mhr E `m KQ>ZoMr (g¡Õm§{VH)$ g§^mì`Vm (theoretical probability)({Obm na§namJV 
g§^mì`Vm(classical probability) gwÕ åhQ>bo OmVo.) P(E) Mr ì`m»`m Imbrb à_mUo Ho$br OmVo.

P(E) =
       E er AZwHy$b {ZînmÎmtMr g§»`m 

       à`moJm_Ü`o eŠ` Agboë`m gd© {ZînÎmtMr g§»`m

`Wo AmnU Aer H$ënZm H$aVmo H$s à`moJmÀ`m {ZînÎmr g_-g§^mì` AmhoV.
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AmnU g§{jßV énmV, g¡ÜXm§{VH$ g§^mì`Vobm \$ŠV g§^mì`Vm åhUy`m. 

g§^mì`VoMr darb ì`m»`m 1795 _Ü`o {n`ao gmB_Z b°ßbmgo (Pierre Simon Laplace) ̀ m§Zr 
{Xbr hmoVr.

      g§^mì`Vm {gÕmVm§Mr gwadmV 16 ì`m eVH$mV Pmbr, Ooìhm BQ>m{b`Z 

{n`ao gmB_Z b°ßbmgo
(1749-1827)

^m¡Vemók Am{U J{UVk Oo. H$mB©Z `m§Zr `m {df`mda n{hbo 
nwñVH$ {b{hbo, Á`mMo Zmd hmoVo The Book on Games of Chance. 
Voìhm nmgyZ AZoH$ _hmZ J{UVkm§Mo bj g§^mì`VoÀ`m Aä`mgmH$S>o 
AmH${f©V Pmbo. Ooåg ~Zy©br (1654-1705), E.S>r. _moB©dao (1667-
1754) Am{U {n`ao gmB_Z b°ßbmgo `m§Zr `m joÌm_Ü`o _hËdmMo 
`moJXmZ {Xbo. b°ßbmgo `m§Zr 1812 _Ü`o {b{hboë`m Theorie 
Analytique Probabilities bm g§^mì`VoÀ`m {gÕm§VmgmR>r EH$m 
ì`{ŠVZo Ho$bobo _moR>o `moJXmZ _mZbo OmVo. Am{bH$S>o H$mhr dfm©_Ü`o 
g§^mì`Vm {gÕm§VmMm AZoH$ joÌmV Ogo Ordemó, AW©emó, 
d§eg§~§Yremó (genetics), ^m¡{VH$emó, g_mOemó B. _Ü`o Ho$bm OmV Amho.

AmVm AmnU à`moJmÛmao H$mhr KQ>Zm§Mr g§^mì`Vm emoYy`m, OoWo g_-g§^mì` hmoÊ`mMr H$ënZm 
_mÝ` Amho.

ChmhaU 1 : EH$ ZmUo da CS>{dbo AgVm N>mn da ̀ oÊ`mMr VgoM H$mQ>m da ̀ oÊ`mMr g§̂ mì`Vm {H$Vr? 

CbH$ : EH$ ZmUo da CS>{dbo AgVm eŠ` {ZînÎmtMr g§»`m 2 Amho - N>mn (H) Am{U H$mQ>m 
(T). g_Om H$s E KQ>Zm N>mn da `oÊ`mMr Amho. Voìhm E er AZwHy$b {ZînÎmr 1 Amho. 

P(E) =
 E er AZwHy$b {ZînÎmtMr g§»`m

         gd© eŠ` {ZînÎmtMr g§»`m
 = 1

2
Aem àH$mao, Oa F KQ>Zm H$mQ>m da `oÊ`mMr Agob Va,

                                                                    P(F) = P (H$mQ>m) = 1
2
 (H$m?)

CXmhaU 2 : EH$m {nedrV g_mZ AmH$ma Agbobo EH$ bmb, EH$ {Zim Am{U EH$ {ndim Ago 
VrZ M|Sy> AmhoV. H¥${VH$mZo {nedrV Z nmhVm Ë`mVrb EH$ M|Sy> ~mhoa H$mT>bm. Va H$m` g§^mì`Vm 
Agob H$s Vmo M|Sy>.

           (i) {ndim Agob ?	  (ii) bmb Agob ? 	   (iii) {Zim Agob ?

g_Om "{ndim M|Sy> ~mhoa H$mT>Uo' hr KQ>Zm Y Amho. "bmb M|Sy> ~mhoa H$mT>Uo' KQ>Zm R Amho 
Am{U "{Zim M|Sy> ~mhoa H$mT>Uo' KQ>Zm B Amho.
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AmVm, gd© eŠ` {ZînÎmrMr g§»`m = 3

(i)  Y KQ>Zoer AZwHy$b {ZînÎmrMr g§»`m = 1

åhUyZ          P (Y) = 1
3

Aem àH$mao,         P (R) = 1
3

  	 Am{U 	 P (B) = 1
3

bjmV R>odm :

(1)	 H$moUË`mhr à`moJmMr Aer KQ>Zm {OMr EH$M {ZînÎmr Agob Va {Vbm àma§{^H$ KQ>Zm 
qH$dm EH$ KQ>H$s KQ>Zm (elementary event) åhUVmV. CXmhaU 1 _Yrb E A{U F `m 
àma§{^H$ KQ>Zm AmhoV. VgoM darb CXmhaUm_Yrb KQ>Zm Y, R Am{U B `m àË`oH$s EH$ 
àma§{^H$ KQ>Zm AmhoV.

(2)	 CXmhaU 1 _Ü`o Amåhr nmhVmo H$s P(E) + P(F) = 1.

	 CXmhaU 2 _Ü`o Amåhr nmhVmo H$s P(Y) + P(B) + P(R) = 1 

	 bjmV ¿`m H$s H$moUË`mhr à`moJmÀ`m gd© àma§{^H$ KQ>Zm§À`m g§^mì`V|Mr ~oarO 1 
AgVo. ho ì`mnH$ ê$nmV gwÕm gË` AgVo. 

CXmhaU 3 : g_Om EH$ \$mgm EH$ doi da \o$H$bm Amho. (i) \$memda 4 da nojm _moR>r g§»`m 
da `oÊ`mMr g§̂ mì`Vm {H$Vr ? (ii) 4 nojm bhmZ qH$dm Ë`mÀ`mer g_mZ g§»`m da {_iÊ`mMr 
g§̂ mì`Vm {H$Vr ?

CH$b : (i) ̀ oWo Ago _mZy H$s "4' nojm _moR>r g§»`m da ̀ oÊ`mMr KQ>Zm E Amho. gd© eŠ` {ZînÎmr 
6 AmhoV. Ë`måhUOo 1,2,3,4,5 Am{U 6. KQ>Zm E er AZwHy$b {ZînÎmr  5 Am{U 6 AmhoV åhUOo 
E er AZwHy$b {ZînÎmtMr g§»`m 2 Amho. åhUyZ,

                               P (E) = P (4 nojm _moR>r g§»`m) 2 1
6 3

= =

(ii) Ago _mZy H$s "4' nojm bhmZ qH$dm {VÀ`mer g_mZ g§»`m da {_iÊ`mMr KQ>Zm F Amho. 
gd© eŠ` {ZînÎmr = 6. 

KQ>Zm F er AZwHy$b {ZînÎmr 1, 2, 3 Am{U 4.

åhUyZ F er AZwHy$b {ZînÎmtMr g§»`m 4 Amho.

åhUyZ,                P (F) 4 2
6 3

= =

darb CXmhaUmVrb KQ>Zm E d F ̀ m àma§{^H$ KQ>Zm AmhoV H$m? ZmhrV. ̀ m àma§{^H$ KQ>Zm 
ZmhrV, H$maU KQ>Zm E À`m {ZînVr 2 AmhoV Am{U KQ>Zm F À`m {ZînÎmr 4 AmhoV.
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bjmV R>odm :

          CXmhaU 1 dê$Z Ago {XgVo H$s 

                   P (E) + P (F) 1 1 1
2 2

= + =                                             	    (1)

`oWo KQ>Zm E "EH$ N>mn da {_i{dUo' Amho VgoM KQ>Zm E EH$ H$mQ>m da {_i{dUo "Amho.

CXmhaU 3 dê$Z Ago {XgVo H$s.

                   P (E) + P (F) 1 2 1
3 3

= + =                                              	   (2)

`oWo KQ>Zm E  "4 nojm _moR>r g§»`m da {_i{dUo' VgoM KQ>Zm F ≤ "4 er g_mZ qH$dm 
bhmZ g§»`m da {_i{dUo' Amho. bjmV ¿`m H$s 4 nojm _moR>r g§»`m da {_i{dUo Zmhr `mMm 
AW© Agm H$s 4 nojm bhmZ qH$dm {VÀ`mer g_mZ g§»`m da {_i{dUo Agm Amho Am{U Aem 
àH$mao Ë`mMo {dbmo_ (ì`ñV) gwÕm àH$Q> H$aVo.

darb (1) Am{U (2) _Ü`o KQ>Zm "F' hr "E Zmhr' (not E) er g_mZ Zmhr. Amåhr KQ>Zm 
"E Zmhr' ho E Ago Xe©{dVmo.

              åhUyZ P (E) + P (E Zmhr) =1

              AWm©V P (E) +P (E) = 1,	  åhUOo P (E) = 1 - P (E).

gm_mÝ`nUo, H$moUVrhr KQ>Zm E gmR>r ho gË` Amho H$s, P (E ) = 1 - P (E)

KQ>Zm "E Zmhr' bm KQ>Zm E Ago Xe©{dVmV Am{U KQ>Zm E bm KQ>Zm E Mr nyaH$ 
(complement) KQ>Zm Ago åhUVmV. Amåhr Ago gwÕm åhUVmo H$s E Am{U E `m nañna  
"nyaH$ KQ>Zm' (complementory events) AmhoV.

AmVm AmnU Imbrb àíZm§Mr CÎmao g_OyZ KoD$`m. 
(i)	 EH$ \$mgm EH$ doi \o$H$bm AgVm Ë`mÀ`m darb n¥ð>mda 8 g§»`m `oÊ`mMr g§^mì`Vm 

{H$Vr?
(ii)	 EH$ \$mgm EH$ doi \o$H$bm AgVm darb n¥ð>mda 7 nojm bhmZ g§»`m `oÊ`mMr g§^mì`Vm 

{H$Vr?

AmnU (i) Mo CÎma nmhÿ :

Amåhmbm _mhrV Amho H$s \$mgm EH$ doi \o$H$bm AgVm \$ŠV eŠ` {ZînÎmr 6 AgVmV. 
Ë`m åhUOo 1, 2, 3, 4, 5, Am{U 6. \$memÀ`m H$moUË`mhr n¥ð>mda 8 g§»`m ZgVo. åhUyZ 8 bm 
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AZwHy$b H$moUVrhr {ZînÎmr Zmhr. AWm©V, Aem {ZînÎmtMr g§»`m eyÝ` (0) AgVo. hoM Xþgè`m 
eãXmV, \$mgm EH$ doi \o$H$bm AgVm 8 g§»`m {_i{dUo AeŠ` (impossible) Amho.

åhUyZ, P (8 g§»`m {_i{dUo) = 0
6

 =0

Or KQ>Zm KS>Uo AeŠ` Amho, Ë`mMr g§^mì`Vm 0  AgVo. Aem KQ>Zobm AeŠ` KQ>Zm Ago 
åhUVmV.

AmnU (ii) Mo CÎma nmhÿ :
\$memÀ`m àË`oH$ n¥ð>mda Agbobr g§»`m Zoh_r 7 nojm bhmZM AgVo. åhUyZ \$mgm EH$ 

doi \o$H$bm AgVm darb n¥ð>mda AgUmar g§»`m 7 nojm bhmZ AgVo ho {ZpíMV AgVo. åhUyZ 
KQ>Zoer AZwHy$b {ZînÎmtMr g§»`m hr gd© eŠ` {ZînÎmtÀ`m g§»`oer g_mZ AgVo, Or 6 Amho.

åhUyZ, 		  P(E) = P (7 nojm bhmZ g§»`m {_i{dUo) = 6 1
6

=

Or KQ>Zm KS>Uo {ZpíMV (sure) Amho, {VMr g§^mì`Vm 1 AgVo. Aem KQ>Zobm EH$ 
{ZpíMV (sure) qH$dm {ZYm©[aV (certain) KQ>Zm Ago åhUVmV. 

bjmV R>odm : g§^mì`Vm P(E) À`m ì`m»`oZwgma, AmnU nmhVmo H$s A§e (KQ>Zm E er AZwHy$b 
{ZînÎmtMr g§»`m) hr Zoh_r N>oX (gd© eŠ` {ZînÎmtMr g§»`m) nojm bhmZ AgVmo qH$dm g_mZ 
AgVmo åhUyZ.

O ≤ P (E) ≤ 1 

AmVm AmnU IoiÊ`mMo nÎmo (playing cards) g§~§Yr EH$ CXmhaU nmhÿ. Vwåhr nÎ`mMm 
OmoS> nm{hbm AmhmV H$m? Ë`m_Ü`o EHy$U 52 nÎmo AgVmV. Vo 4 JQ>mV {d^mJbobo AgVmV. 
àË`oH$ JQ>mZ 13 nÎmo AgVmV. `m 4 JQ>mV BpñnH$ (spade) (♠), ~Xm_ (hearts)(♥), Mm¡H$Q> 
(diamond) (♦) Am{U {H$bmda (clubs) (♣) Ago nÎmo AgVmV.

BpñnH$ Am{U {H$bmda H$mù`m a§JmMo Am{U ~Xm_ d Mm¡H$Q> ho bmb a§JmMo nÎmo AgVmV. 
àË`oH$ JQ>mVrb nÎmo : EŠH$m (ace), amOm (king), amUr (queen), Jwbm_ qH$dm OmoH$a (jack), 
10, 9, 8, 7, 6, 5, 4, 3 Am{U 2 AgVmV. amOm, amUr d Jwbm_ Agboë`m nÎ`m§Zm \o$g H$mS>©g 
(face cards) ({MÌ`wwŠV nÎmo) åhUVmV.

CXmhaUo 4 : CÎm_ àH$mao {ngboë`m 52 nË`m§À`m OmoS>mVyZ H$moUVmhr EH$ nÎmm H$mT>bm AgVm 
Vmo nÎmm,
          (i) EH$ EŠH$m Amho         (ii) EH$ EŠH$m Zmhr, `m§Mr g§^mì`Vm gm§Jm.
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CH$b : nÎ`mMm OmoS> CÎm_ àH$mao {ngë`mZo {ZînVr g_-g§^mì` hmoÊ`mg gw{ZpeMVVm  
àmá hmoVo.

(i)	 EH$m OmoS>m_Ü`o 4 EŠH$o$ AgVmV. Ago g_Om H$s KQ>Zm E "EH$ EŠH$m Amho'.

	 E er AZwHy$b {ZînÎmtMr g§»`m = 4

	 gd© eŠ` {ZînÎmtMr g§»`m = 52 (H$m?)

	 åhUyZ,		  P(E) = 
4 1

52 13
=

(ii)	 g_Om H$s KQ>Zm F "EH$ EŠH$m Zmhr'.

	 F er AZwHy$b {ZînÎmtMr g§»`m 52-4=48 (H$m?)

	 gd© eŠ` {ZînÎmtMr g§»`m = 52

	 åhUyZ,		  P(F) = 
48 12
52 13

=

bjmV R>odm :

`oWo F Xþgao H$mhr ZgyZ E Amho. åhUyZ P(F) Mr qH$_V Aer hr H$mT>Vm `oVo. 

P(F) = P(E) = 1 - P (E) = 1 - 1 12
13 13

= .

CXmhaU 5 : g§{JVm Am{U aoí_m Q>o{ZgMm EH$ gm_Zm IoiVmV. g§{JVmH$Sy>Z gm_Zm qOH$Ê`mMr 
g§^mì`Vm 0.62 Amho. Va aoí_mMr gm_Zm qOH$Ê`mMr g§^mì`Vm {H$Vr?

CH$b : g_Om S Am{U R `m AZwH«$_o g§{JVm d aoí_m `m§À`m gm_Zm qOH$Ê`mÀ`m KQ>Zm AmhoV.

g§{JVm gm_Zm qOH$Ê`mMr g§^mì`Vm = P(S) = 0.62 ({Xbobr Amho).

aoí_m gm_Zm qOH$Ê`mMr g§^mì`Vm =P(R) = 1- P(S) H$maU KQ>Zm R d S `m nyaH$ KQ>Zm 
AmhoV.)

                             = 1- 0.62 = 0.38

CXmhaU 6 : g{dVm Am{U h_rXm XmoZ _¡{ÌUr§ AmhoV. nwT>rb Jmoï>rMr g§^mì`Vm {H$Vr Agob ?

	 (i) XmoKr§Mo OÝ_{Xdg doJdoJio AmhoV.

	 (ii) XmoKtMm OÝ_{Xdg EH$ Amho. ({bn df© (Leap year) gmoSy>Z)

CH$b : g{dVmMm OÝ_{Xdg dfm©Vrb H$moUVmhr EH$ {Xdg Agy eH$Vmo. `mM àH$mao h_rXmMm 
OÝ_{Xdg gwÕm dfm©À`m 365 {Xdgmn¡H$s H$moUVmhr EH$ {Xdg Agy eH$Vmo.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



g§^mì`Vm 95

(i)	Oa XmoKtMo OÝ_{Xdg {^Þ AgVrb Va Ë`m§À`m OÝ_ {Xdgm§Mr AZwHy$b {ZînÎmtMr  
	 g§»`m 365 - 1 = 364 hmoB©b.

åhUyZ, P (h_rXmMm OÝ_{Xdg g{dVmÀ`m OÝ_ {XdgmÀ`m {^Þ Amho) = 
364
365

(ii)	P (g{dVm d h_rXmM OÝ_{Xdg EH$M Amho)

                                = 1- P (XmoKtMm OÝ_{Xdg {^Þ Amho)

                                 = 1- 
364
365  		           (P (E) = 1 - P (E) à_mUo)

	                      =     1
365

CXmhaU 7: EH$m emioVrb XhmdrÀ`m dJm©V 40 {dÚmWu AgyZ Ë`m_Ü`o 25 _wbr d 15 _wbo 
AmhoV. dJ©{e{jHo$bm EH$ {dÚmWu dJ©à{V{ZYr åhUyZ {ZdS>m`Mm Amho. `mgmR>r Ë`m§Zr dJm©Vrb 
àË`oH$ {dÚmÏ`m©Mo Zmd EH$mM àH$maÀ`m doJdoJù`m H$mS>m©da {b{hbo. gd© H$mS>} EH$m noQ>rV  
KmbyZ noQ>r Mm§Jbr hb{dbr. Ë`mZ§Va noQ>rVrb EH$ H$mS>© ~mhoa H$mT>bo. Va ImbrV KQ>Zm§Mr 
g§^mì`Vm gm§Jm.
	 (i) H$mS>©da EH$m _wbrMo Zmd Amho?        (ii) H$mS>©da EH$m _wbmMo Zmd Amho?

CH$b : EHy$U {dÚmWu 40 AmhoV. åhUOo Zmdo {b{hbobr H$mS>} 40 AmhoV. Ë`mVrb EH$ H$mS>© 

~mhoa H$mT>bo Amho.

(i)	 gd© eŠ` {ZînÎmtMr g§»`m = 40

	 ~mhoa H$mT>boë`m H$mS>©da _wbrMo Zmd AgÊ`mÀ`m AZwHy$b {ZînÎmtMr g§»`m = 25 (H$m?)

	 AmVm, P (H$mS>©da _wbrMo Zmd) = P (_wbJr) = 25 5
40 8

=

(ii)	 H$mS>©da _wbmMo Zmd AgÊ`mÀ`m AZwHy$b {ZînÎmtMr g§»`m = 15 (H$m?)

	 AmVm, P (H$mS>© da _wbmMo Zmd) = P (_wbJm) = 
15 3
40 8

=

bjmV R>odm : Amåhr P (_wbJm) Mr qH$_V Aer hr H$mTy> eH$Vmo.

		  P (_wbJm) = 1 - P (_wbJm Zmhr) = 1 - P (_wbJr) = 1 - 
5 3
8 8

=
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CXmhaU 8 : EH$m noQ>rV 3 {Zù`m, 2 nm§T>è`m Am{U 4 bmb a§JmÀ`m JmoQ>çm (Marbles) AmhoV. Oa 

noQ>rVrb EH$ JmoQ>r `mÑpÀN>H$[aË`m ~mhoa H$mT>br Va {VMr g§^mì`Vm {H$Vr Agob? Ooìhm Vr JmoQ>r.

	 (i) nm§T>ar Amho?   	   (ii) {Zir Amho?		  (iii) bmb Amho?

CH$b : EH$ JmoQ>r `mÑpÀN>H$[aË`m H$mT>br Jobr Va g§{jßVnUo ho Ago åhUVm `oB©b H$s gd© 

{ZînÎmr g_-g§^mì` AmhoV.

gd© eŠ` {ZînÎmtMr g§»`m = 3 + 2+ 4= 9 (H$m?) g_Om KQ>Zm W "JmoQ>r nm§T>ar Amho', 

KQ>Zm "B JmoQ>r {Zir Amho'. Am{U KQ>Zm R "JmoQ>r bmb Amho'.

(i)	KQ>Zm W er AZwHy$b {ZînÎmtMr g§»`m = 2

		  åhUyZ,               P(W) = 2
9
 

		  Aem àH$mao,      (ii) P(B) = 3
9

 = 1
3
     Am{U     (iii) P(R) = 4

9
  

bj Úm H$s P(W) + P(B) + P(R) = 1

CXmhaU 9 : ha{àV XmoZ ZmUr EH$mM doir da CS>{dVo. (g_Om EH$ ZmUo `1 Mo Amho d Xþgao 
ZmUo `2 Mo Amho). Va H$[_VH$_r EH$ N>mn da `oÊ`mMr g§^mì`Vm {H$Vr?

CXH$b : AmnU "N>mn' gmR>r H Am{U "H$mQ>m' gmR>r T {b{hVmo. Ooìhm XmoZ ZmUr EH$mM doir 
da CS>{dbr OmVmV, Voìhm eŠ` {ZînVr (H, H), (H, T), (T, H) (T, T) ho gd© g_-g§^mì` 
AmhoV. `oWo (H, H) Mm AW© n{hë`m ZmÊ`mMr (g_Om `1 Mo ZmUo) "N>mn' ~mOy da Am{U 
Xþgè`m ZmÊ`mMr (`2 Mo ZmUo) "N>mn' ~mOy da `oVo. Aem àH$mao (H, T) Mm AW© EH$m ZmÊ`mMr 
"N>mn' ~mOy d Xþgè`m ZmÊ`mMr "H$mQ>m' ~mOy da `oVo BË`mXr.

KQ>Zm E "H${_VH$_r EH$ N>mn da `oUo'er AZwHy$b {ZînÎmr (H, H), (H, T), (T, H)   
AmhoV. (H$m?)

åhUyZ, E er AZwHy$b {ZînÎmtMr g§»`m = 3

åhUyZ,		  P(E) = 3
4

ha{àV H$Sy>Z H${_VH$_r EH$ "N>mn' da {_i{dÊ`mMr g§^mì`Vm = 3
4
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bjmV R>odm : Vwåhr P(E) Aem àH$mao gwÕm H$mTy> eH$Vm

                           P(E) = 1 - P (E)  (H$maU P (E) = P (EH$ nU N>mn Zmhr = 
1
4 )

                    = 1 - 1 3
4 4
=

AmVm n`ªV nm{hboë`m gd© CXmhaUm_Ü`o àË`oH$ KQ>Z|Mr gd© eŠ` {ZînÎmtMr g§»`m _`m©{XV 
hmoVr H$m? Oa Zmhr, Va AmnU VnmgyZ nmhy`m.

AZoH$ à`moJ Ago AgVmV, OoWo {ZînVr {Xboë`m XmoZ g§»`m§À`m _Yrb H$moUVrhr g§»`m 
Agy eH$Vo qH$dm Á`m_Ü`o {ZînÎmr EH$ dVw©i qH$dm Am`VmVrb àË`oH$ q~Xÿ AgVo. AmVm 
Vwåhr gd© eŠ` {ZînÎmt _moOy eH$mb H$m? Ogo AmnU OmZVm H$s ho eŠ` Zmhr, H$maU XmoZ 
g§»`m§À`m _Ü`o A_`m©X g§»`m AgVmV, Ogo H$s EH$m dVw©imV A_`m©X q~Xÿ AgVmV. åhUyZ, 
Vwåhr Aä`mgbobr (g¡ÜXm§{VH$) g§^mì`VoMr ì`m»`m dV©_mZ ê$nmV à`moJ H$aVm `oV Zmhr. `m 
àýmMr CH$b H$moUVr? `mgmR>r, Imbrb CXmhaUmMm Aä`mg H$ê$.

CXmhaU 10* : EH$m g§JrV IyMu (musical chair) IoimV, Or _{hbm g§JrV dmOdVo. {Vbm 
Ago gm§JÊ`mV Ambo H$s g§JrV gwé Pmë`mZ§Va 2 {_{ZQ>mÀ`m AmV Ho$ìhm hr g§JrV ~§X H$am. Oa 
g§JrV gwê$ Pmë`m§Va n{hë`m AÜ`m© {_{ZQ>mÀ`m AmV g§JrV ~§X Ho$bo Va `mMr g§^mì`Vm {H$Vr?

CH$b : `oWo eŠ` {ZînVr 0 Am{U 2 À`m _Yrb gd© g§»`m AmhoV. `m g§»`m g§»`maofoMm 0 
nmgyZ 2 n`ªVMm ^mJ Amho. (AmH¥$Vr 14.1 nhm) 

AmH¥$Vr 14.1

g_O KQ>Zm E g§JrV gwê$ Pmë`mZ§Va n{hë`m AYm© {_{ZQ>mV g§JrV ~§X hmoVo. E er eŠ` 

AZwHy$b {ZînVr g§»`m aofoda O Vo 
1
2  À`m _Yrb gd© q~Xÿ AmhoV. åhUyZ gd© {ZînÎmr g_-

g§^mì` AmhoV. `mMm AW© Amåhr Agm VH©$ XoD$ eH$Vmo H$s, EHy$U A§Va 2 _YyZ A§Va 
1
2  KQ>Zm 

E er AZwHy$b Amho.

åhUyZ,             P(E) =
      KQ>Zm E er AZwHy$b A§Va 

       nyU© A§Va Á`m_Ü`o {ZînVr hmoD$ eHo$b  

1
12

2 4
= =

* ho n[ajoÀ`m Ñ{ï>Zo Zmhr.
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CXmhaU 10 bm AZwgê$Z H$moUË`mhr KQ>ZoMr g§^mì`Vm Ë`mMo AZwHy$b joÌ\$i g§nyU© joÌ\$imer 
JwUmoÎma énmV _m§Sy> eH$Vmo H$m?

CXmhaU 11*: EH$m ~mQ> MwH$boë`m ho{bH$m°ßQ>aÀ`m ~m~VrV Aer gyMZm {_iVo H$s Vo ho{bH$m°ßQ>a 
AmH¥$Vr 14.2 _Ü`o Xe©{dboë`m Am`VmH$ma joÌmV H$mogibo Amho. Va Vo ho{bH$m°ßQ>a AmH¥$VrV 
XmI{dboë`m gamodamV H$mogiÊ`mMr g§^mì`Vm {H$Vr?

AmH¥$Vr 14.2

gamoda

CH$b : ho{bH$m°ßQ>aMo Am`VmH$ma joÌ\$imV H$moR>oo hr H$mogiUo g_-g§^mì` Amho.

	 hmo{bH$m°ßQ>a H$mogiy eHo$b Ë`m joÌmMo g§nyU© joÌ\$i

	                                                       = (4.5 × 9) km2 = 40.5 km2 

		   	  gamodamMo joÌ\$i = (2.5 × 3) km2 = 7.5 km2 

åhUyZ, P (ho{bH$m°ßQ>a gamodamV H$mogibo) = 
7.5 75 5
40.5 405 27

= =

CXmhaU 12 : EH$m H$nmQ>m_Ü`o 100 eQ>©g² AmhoV. Ë`mVrb 88 eQ>©g² Mm§Jbo AmhoV, 8 eQ>©g² 

WmoS>go Iam~ Pmbobo AmhoV Am{U 4 eQ>©g² \$maM Iam~ Pmbobo AmhoV. {Oå_r hm ì`mnmar 

\$ŠV Mm§Jboo eQ>©g² pñdH$maVmo, Va gw{ZV hm ì`mnmar Mm§Jbo d WmoS>ogo Iam~ Pmbobo eQ>©g² gwÕm 

pñdH$maVmo. H$nmQ>mVyZ EH$ eQ>© `mÑpÀN>H$[aË`m H$mT>ë`mg Imbrb Jmoï>r§Mr g§^mì`Vm {H$Vr?

	 (i) {Opå_Zo pñdH$mabobo eQ>©g²?

	 (ii) gw{OVZo pñdH$mabobo eQ>©g²?

* ho n[ajoÀ`m Ñ{ï>Zo Zmhr.
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CH$b : 100 eQ>©g²_YyZ EH$ eQ>© H$mT>bm OmVmo. åhUyZ `oWo g_-g§^mì` {ZînÎmr 100 AmhoV.

	 (i)	 {Oå_rer AZwHy$b (pñdH$maUo) {ZînVtMr g§»`m = 88 (H$m?)

		  P ({Oå_r eQ²>©g² pñdH$maVmo) = 
88

100  = 0.88

	 (ii)	 gw{OVer AZwHy$b {ZînVtMr g§»`m = 88 + 8 = 96 (H$m?)

		  P (gw{OV eQ>©g² pñdH$maVmo) = 
96

100  = 0.96

CXmhaU 13 : EH$ {Zù`m a§JmMm d EH$ {ndù`m a§JmMm Ago XmoZ \$mgo EH$mM doir da CS>{dbo 
AgVm KSy>Z `oUmè`m gd© eŠ` {ZînÎmr {bhm. XmoÝhr \$mí`m§À`m darb n¥ð>mda Imbrb à_mUo 
~oarO òÊ`mMr g§̂ mì`Vm {H$Vr? 
	 (i) 8 Amho 	 (ii) 13 Amho 	 (iii) 12 nojr bhmZ qH$dm g_mZ.

CH$b : Oa {Zi`m \$memMr 1 g§»`m AgUmar ~mOy da Agob Va {ndi`m \$memMr 1, 2, 3, 
4, 5, 6 g§»`m AgUmar H$moUVrhr EH$ ~mOy da Agob. Aem à_mUo {Zi`m \$memÀ`m 2, 3, 
4, 5 qH$dm 6 `m g§»`mer KS>Vo. à`moJmÀ`m gd© eŠ` {ZînÎmtMr `mXr Imbrb VŠ`mV {Xbobr  
Amho. àË`oH$ H«${_V OmoS>rVrb n{hbr g§»`m {Zi`m \$memdarb d Xþgar g§»`m {ndi`m 
\$memdarb Amho.

AmH¥$Vr 14.3

bjmV ¿`m H$s OmoS>r (1,4) hr OmoS>r (4,1) nojm doJir Amho. (H$m?) 

gd© eŠ` {ZînÎmtMr g§»`m = 6 × 6 = 36

(i)	 "XmoZ g§»`m§Mr ~oarO 8 Amho', `mMr AZwHy$b {ZînÎmr KQ>Zm E Zo  Xe©dy. eŠ` KQ>Zm 
	 (2,6) (3,5), (4,4), (5,3), (6,2) (AmH¥$Vr 14.3 nhm) 
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	 åhUyZ E er AZwHy$b {ZînVtMr g§»`m = 5

	 åhUyZ,		  P(E) = 
5

36

(ii)	 AmH¥$Vrdê$Z Vwåhr nmhy eH$mb H$s KQ>Zm F er AZwHy$b {ZînÎmr {_iy eH$V Zmhr. "XmoZ 
	 g§»`mMr ~oarO 13'.

	 åhUyZ,		  P(F) = 
0

36  = 0

(iii)	 AmH¥$Vrdê$Z Vwåhr nmhÿ eH$Vm H$s KQ>Zm G, "XmoZ g§»`m§Mr ~oarO ≤ 12'. `oWo gd©M 
	 AZwHy$b {ZînÎmr `oVmV.

	 åhUyZ,		  P(G) = 
36
36  = 1

ñdmÜ`m` 14.1

1.	 Imbrb {dYmZo nyU© H$am:

(i)	  KQ>Zm E Mr g§^mì`Vm + KQ>Zm "E Zmhr' Mr g§^mì`Vm = 
(ii)	 EH$ KQ>Zm KSy> eH$V Zmhr Aem KQ>ZoMr g§^mì`Vm  AgVo. Aem KQ>Zobm 

 åhUVmV.
(iii)	 Or KQ>Zm KS>Uo {Z{íMV Amho, Ë`m KQ>ZoMr g§^mì`Vm  AgVo. Aem 

KQ>Zobm  åhUVmV.
(iv)	 H$moUË`mhr à`moJmÀ`m gd© àma§{^H$ KQ>Zm§À`m g§^mì`V|Mr ~oarO  AgVo.
(v)	 H$moUË`mhr KQ>ZoMr g§^mì`Vm  nojm _moR>r qH$dm {VÀ`mer g_mZ AgVo 

qH$dm  nojm bhmZ qH$dm {VÀ`mer g_mZ AgVo.

2.	 Imbrb à`moJmVrb H$moUH$moUË`m à`moJm§À`m {ZînË`m g_-g§^mì` AmhoV ? ñnï> H$am.
(i)	 EH$ S´>m`ìha H$ma gwé H$aÊ`mMm à`ËZ H$aVmo. H$ma gwê$ hmoVo qH$dm gwê$ hmoV Zmhr.
(ii)	 EH$ ~mñHo$Q>~m°b IoimSy> ~m°b ~mñHo$Q>_Ü`o KmbÊ`mMm à`ËZ H$aVmo. Vmo/Vr ~m°b 

~mñHo$Q>_Ü`o KmbVmo qH$dm KmbV Zmhr.
(iii)	EH$m àýmMm ~amo~a {H$ MyH$ {ZîH$f© bmdbm OmVmo. CÎma ~amo~a qH$dm MyH$ Agob.
(iv)	EH$m _wbmMm OÝ_ hmoVmo. Vo _wb _wbJm Agob H$s _wbJr Agob.

3.	 \w$Q>~m°bMm gm_Zm gwê$ H$aVo doir H$moUVm g§K n{hë`m§Xm ~m°b KoUma `mMm {ZU©` KoÊ`mg 
ZmUo CS>{dUo ho Ý`m`g§JV H$m _mZbo OmVo?
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4.	 Imbr {Xboë`m g§»`m _Yrb H$moUVr g§»`m KQ>ZoMr g§^mì`Vm hmoV Zmhr?

	 (A) 2
3

	 (B) -1.5	 (C) 15%	 (D) 0.7

5.	 Oa P(E) = 0.05 Amho, Va "E Zmhr' Mr g§^mì`Vm {H$Vr?

6.	 EH$ {nedrV \$ŠV qb~yMm ñdmX AgUmè`m Jmoù`m AmhoV. _m{bZr {nedrV Z nmhVm Ë`mVrb 
EH$ Jmoir ~mhoa H$mT>Vo. Va `m§Mr H$m` g§^mì`Vm Agob H$s Vr ~mhoa H$mT>bobr Jmoir,

	 (i) g§ÌmMm ñdmX AgUmar Amho?	 (ii) qb~yMm ñdmX AgUmar Amho?

7.	 3 {dÚmÏWmªÀ`m EH$m JQ>m_Yrb 2 {dÚmÏ`mªMm OÝ_{Xdg EH$M Zmhr `m§Mr g§^mì`Vm 
0.992 Amho. Va `m XmoZ {dÚmÏ`mªMm OÝ_{Xdg EH$M Amho `m§Mr g§^mì`Vm {H$Vr?

8.	 EH$m {nedrV 3 bmb Am{U 5 H$mio M|Sy> AmhoV. Ë`mVrb EH$ M|Sy> `mÑpÀN>H$[aË`m 
H$mT>bm OmVmo. Va Vmo M|Sy> (i) bmb Amho? (ii) bmb Zmhr Amho? `m§Mr g§^mì`Vm {H$Vr?

9.	 EH$m S>ã`mV 5 bmb, 8 nm§T>è`m d 4 {haì`m JmoQ>çm AmhoV. `mÑpÀN>VH$[aË`m Ë`mVrb EH$ 
JmoQ>r H$mT>br AgVm Ë`mMr g§^mì`Vm {H$Vr Agob Ooìhm Vr JmoQ>r,

	 (i) bmb Amho?		  (ii) nm§T>ar Amho?	 (iii) {hadr Zmhr?

10.	EH$m {n½Jr ~±Ho$V (piggy bank) 50 n¡emMr e§^a ZmUr AmhoV. ` 1 Mr n§Mdrg ZmUr 
AmhoV, ` 2 Mr drg ZmUr AmhoV Am{U ` 5 Mr Xhm ZmUr AmhoV. {n½Jr ~±H$ hbdyZ CbQ>r> 
Ho$br AgVm Ë`mVyZ EH$ ZmUo Imbr nS>Ê`mMr {ZînVr g_-g§^md Amho. Va nS>bobo ZmUo 
(i) 50 n¡emMo Agob ? (ii) ` 5 Mo Zgob? Agob `mMr g§^mì`Vm {H$Vr?

11.	Jmonr Amnë`m _Ëgmb`mgmR>r (aquirium) EH$ _mgm IaoXr H$aVo. 

AmH¥$Vr 14.4

XþH$mZXma 5 Za _mgo Am{U 8 _mXr _mgo Agboë`m EH$m noQ>rVyZ 
EH$ _mgm Jmonrbm XoÊ`mg H$mT>Vmo (AmH¥$Vr 14.4 nhm). Va 
H$mT>bobm _mgm Za _mgm AgÊ`mMr g§^mì`Vm {H$Vr?

12.	g§Yr (chance) À`m EH$m IoimV EH$ ~mU {\$a{dbm OmVmo. Vmo 
~mU pñWa hmoVm§Zm 1,2,3,4,5,6,7 qH$dm 8 n¡H$s H$moUVrhr EH$ 
g§»`m XmI{dVmo (AmH¥$Vr 14.5 nhm). Oa `m gd© {ZînVr g_-
g§^mì` AgVrb Va Vmo ~mU Imbrb KQ>Zmda pñWa amhrb ̀ mMr 

AmH¥$Vr 14.5

g§^mì`Vm H$mT>m.

	 (i)	 8 da am{hb.

	 (ii)	 EH$m {df_ g§»`oda am{hb.

	 (iii) 	2 nojm _moR>çm g§»`oda am{hb.

	 (iv)	9 nojm bhmZ g§»`oda am{hb.
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13.	EH$ \$mgm EH$ doi \o$H$bm AgVm, Imbrb KQ>Zm§Mr g§^mì`Vm H$mT>m. 

	 (i)	 da `moUmè`m n¥ð>mda EH$ A{d^mÁ` g§»`m.

	 (ii)	 da `moUmè`m  2 Am{U 6 _Yrb H$moUVrhr EH$ g§»`m. 

	 (iii)	 da `moUmè`m n¥ð>mda EH$ {df_ g§»`m.

14.	`mo½` [aVrZo {ngboë`m 52 nË`m§À`m OmoS>çm_YyZ EH$ nÎmm H$mT>bm Va Imbrb KQ>Zm§Mr 
g§^mì`Vm H$mT>m.

	 (i)	 bmb a§JmMm amOm	 (ii)	 EH$ \o$g H$mS>© åhUOo {MÌ ẁŠV nÎmm
	 (iii)	bmb a§JmMm {MÌ`wŠV nÎmm	 (iv)	~Xm_Mm Jwbm_
	 (iv)	 BpñnH$Mm nÎmm	 (v)	 Mm¡H$Q>Mr amUr

15.	IoiÊ`mÀ`m nÎ`m_Yrb 5 nÎmo - Mm¡H$Q>Mm Xhm (Xí`m), Jwbm_ amUr, amOm Am{U EŠH$m 
`m§Zm CbQ> H$ê$Z `mo½`[aË`m {ngbo OmVo. Ë`mVyZ `mÑpÀN>H$[aË`m EH$ nÎmm H$mT>bm Va 
Imbrb KQ>Zm§Mr g§^mì`Vm H$mT>m.

	 (i)	 EH$ amUr Amho.
	 (ii)	nÎmm amUrMm Ambm Va Ë`mbm ~mOybm R>odbo OmVo Am{U AmUIr EH$ nÎmm H$mT>bm 

OmVmo. Va Vmo nÎmm (a) EH$ E¸$m Amho. (b) EH$ amUr Amho.

16.	H$moUË`mVar H$maUmZo 12 Iam~ Agbobr noZ 132 Mm§Jë`m noZ_Ü`o {_gibobr AmhoV. \$ŠV 
~YyZ, Iam~ noZ H$moUVr d Mm§Jbr noZ H$moUVr ho AmoiIVm `oV Zmhr. `m {_giioë`m 
noZm_YyZ, EH$ noZ `mÑpÀN>H$[aË`m H$mT>bo AgVm Vo noZ Mm§Jbo AgÊ`mMr g§ä`mì`Vm H$mT>m.

17.	20 ~ë~m§À`m EH$m g_whmV 4 ~ë~ Iam~ AmhoV. `m g_whmVyZ EH$ ~ë~ `mÑpÀN>H$[aË`m 
H$mT>ë`mg Vmo ~ë~ Iam~ AgÊ`mMr g§^mì`Vm {H$Vr?

18.	EH$m noQ>rV 1 Vo 90 n`ªVÀ`m g§»`m {b{hboë`m 90 {S>ñH$ (discs) AmhoV. `m noQ>rVyZ EH$ 
{S>ñH$ `mÑpÀN>H$[aË`m H$mT>>br. Va Imbrb KQ>Zm§Mr g§^mì`mVm H$mT>m.

	 (i)	 {S>ñH$da XmoZ A§H$s g§»`m Amho.
	 (ii)	 {S>ñH$da nyU©dJ© g§»`m Amho.
	 (iii)	 {S>ñH$darb g§»`obm 5 Zo {Z…eof ^mJ OmVmo.

19.	EH$m _wbmH$S>o 6 n¥ð>o Agbobm EH$ \$mgm Amho. àË`oH$ n¥ð>mda AZwH«$_o Imbrb Ajao {b{hbr 
AmhoV.

                   	 A B C D E A

	 hm \$mgm EH$ doi \o$H$bm AgVm Imbrb KQ>Zm§Mr g§^mì`Vm H$mT>m. 

	    (i) A da {_iVo.                   (ii) D da {_iVo.
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20.	*g_Om EH$ \$mgm AmH¥$Vr 14.6 _Ü`o Xe©{dë`mà_mUo Am`VmH$ma joÌmV `mÑpÀN>H$[aË`m  
\o$H$bm Va, Vmo \$mgm 1m ì`mgmÀ`m dVw©imV nS>ob `mMr g§^mì`Vm {H$Vr?

AmH¥$Vr 14.6  
21.	144 ~m°bnoZ Agboë`m g_yhmV 20 ~m°b noZ Iam~ AmhoV Am{U ~mH$sMr Mm§Jbr AmhoV. 

Vwåhr Mm§Jbo noZ IaoXr H$é BpÀN>Vm, Iam~ noZ IaoXr H$ê$ BpÀN>V Zmhr. XþH$mZXma Ë`mVyZ 
EH$ noZ `mÑpÀN>H$[aË`m Vwåhmbm XoVmo Va g§^mì`Vm H$mT>m.

	 (i) 	 Vwåhr Vo noZ IaoXr H$aUma?

	 (ii)	 Vwåhr Vo noZ IaoXr H$aUma Zmhr?

22.	CXmhaU 13 nhm. (i) Imbrb VŠVm nyU© H$am.

XmoZ \$memdarb 
g§»`m§Mr ~oarO

2 3 4 5 6 7 8 9 10 11 12

g§^mì`Vm
1

36
5

36
1
36

	 (ii)	 EH$ {dÚmWu Agm VH©$ XoVmo H$s "`oWo EHy$U 11 {ZînÎmr 2,3,4,5,6,7,8,9,10,11 Am{U 
12 AmhoV. àË`oH$mMr g§^mì`Vm 1

11
 Amho. `m VH$m©er Vwåhr gh_V AmhmV H$m? 

gH$maU CÎma Úm.

23.	EH$m Ioim_Ü`o EH$ én`mMo EH$ ZmUo 3 doim da CS>{dbo OmVo Am{U àË`oH$ doir {_imboë`m 
{ZînÎmr (out comes) {bhÿZ KoVë`m OmVmV. {VÝhr {ZînVr g_mZ Amë`mg, åhUOo VrZ 
N>mn qH$dm VrZ H$mQ>m {_imë`mg hZr\$ hm Ioi qOH$Vmo ZmhrVa haVmo. `m IoimV hZr\$ 
haVmo `mMr g§^mì`Vm H$mT>m.

24.	EH$ \$mg XmoZ doim \o$H$bm AgVm Imbrb KQ>Zm§Mr g§^mì`Vm H$mT>m.

	 (i)  5 g§»`m H$moUË`mhr doir da `oV Zmhr  (ii) 5 g§»`m H${_VH$_m© EH$ doim da `oVo.

* ho CXmhaU n[ajoÀ`m Ñ{ïZo Zmhr.
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({Q>n : EH$ \$mgm XmoZ doim \o$H$Uo Am{U XmoZ \$mgo EH$mM doir \o$H$Uo EH$M à`moJ  
_mbm OmVmo.)

25.	Imbr {Xboë`m _Yrb H$moUVm VH©$ gË` Amho? d H$moUVm VH©$ AgË` Amho? gH$maU CÎma Úm.

	 (i)	 Ooìhm XmoZ ZmUr EH$mM doir da CS>{dbr OmVmV, Voìhm Ë`mÀ`m VrZ g§^d (eŠ`) 
{ZînÎmr - XmoZ N>mn, XmoZ H$mQ>m qH$dm àË`oH$s EH$ doi da `oVmV `mVrb àË`oH$ 
{ZînÎmrMr g§^mì`Vm 1

3
 Amho.

	 (ii)	 Ooìhm EH$ \$mgm \o$H$bm OmVmo, Voìhm XmoZ eŠ` {ZînVr-EH$ Va {df_ g§»`m da 
`oVo qH$dm g_ g§»`m da `oVo. åhUyZ {df_ g§»`m da `oÊ`mMr g§ä`mì`Vm 

1
2  Amho.

14.2 gmam§e (Summary) :
`m àH$maUmV Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

1.	 àm`mo{JH$ g§^mì`Vm Am{U g¡ÜXm§{VH$ g§^mì`Vm `m_Yrb \$aH$.

2.	 KQ>Zm E Mr g¡ÜXm§{VH$ (na§namJV) g§^mì`Vm P(E) Mr ì`m»`m Imbrb à_mUo ;

P(E) =
    E er AZwHy$b {ZînÎmtMr g§»`m

       à`moJmVrb gd© eŠ` {ZînÎmtMr g§»`m

	 `oWo Amåhr Aer H$ënZm H$aVmo H$s à`moJmVrb gd© {�ZînVr g_ g§^mì` AmhoV.

3.	 EH$m {ZpíMV (qH$dm {ZYm©[aV) KQ>ZoMr g§^mì`Vm 1 AgVo.

4.	 EH$m AeŠ` KQ>ZoMr g§^mì`Vm eyÝ` (0) AgVo.

5.	 KQ>Zm E Mr g§^mì`Vm EH$ Aer g§»`m AgVo H$s O ≤ P (E) ≤ 1 

6.	 Á`m KQ>ZoMr {ZînVr g§»`m \$ŠV EH$ AgVo, {Vbm àma§{^H$ KQ>Zm åhUVmV. H$moUË`mhr 
à`moJmÀ`m gd© àma§{^H$ KQ>ZoÀ`m g§^mì`V|Mr ~oarO 1 AgVo.

7.	 H$moUVrhr KQ>Zm E gmR>r P (E) + P (E) =1. `oWo E KQ>Zm åhUOo "E Zmhr' Ago Xe©{dVo.  
E d E `m§Zm nañnam§À`m nyaH$ KQ>Zm åhUVmV.

àH$aU {deof :EH$m KQ>ZoMr g§^mì`Vm qH$dm AmZw^{dH$ g§^mì`Vm {h dmñV{dH$ ê$nmV 
KQ>Zm KS>Ê`mda AmYm[aV AgVo. Ooìhm Ë`m KQ>ZoÀ`m g¡Õm§{VH$ g§^mì`Vo_Ü`o H$mhr H$ënZm§À`m 
AmYmamda ho ^mH$sV Jobo OmVo H$s KQ>Zm H$m` KS>ob. Og-Ogo EH$m à`moJrVrb A{^à`moJm§Mr 
g§»`m dmT>V OmVo, Vg-Vgo g§^mì`Vm Am{U g¡Õm§{VH$ g§^mì`Vm Odi-Odi g_mZ hmoÊ`mMm 
àË`` `oD$ eH$Vmo.

***
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A2.1 n[aM`: 

	 •	 EH$m nm¡T> _mUgmÀ`m earamV gw_mao 1,50,000 {H$._r. bm§~rÀ`m aŠVdm{hÝ`m AgVmV.

	 •	 _mZdr öX` earamVrb 5 Vo 6 {bQ>a aŠV àË`oH$ 60 goH§$Xmmb n§n H$aVo.

	 •	 gy`m©À`m n¥ð>^mJmdarb Vmn_mZ gw_mao 60000C Amho.

Aer hr _m{hVr Amnë`m emók Am{U J{UVkm§Zr H$er {_i{dbr `mMo Vwåhmbm AmíM`© 
dmQ>Vo H$m? H$m` Ë`m§Zr H$mhr d`ñH$a, _¥V Pmboë`m _mZdmÀ`m earamVrb bhmZ _moR>çm aŠV 
dm{hÝ`m earam~mhoa H$mTy>Z Ë`m§Mr bm§~r _moObr Amho? öX`mÛmao àË`oH$ goH§$Xmbm n§n Ho$boë`m 
aŠVmMo à_mU _moOÊ`mg earamVyZ aŠV ~mhoa H$mT>bo hmoVo H$m? gy`m©À`m n¥ð>^mJmdarb Vmn_mZ 
_moOÊ`mg Amnë`m ~amo~a W_m©_rQ>a KoD$Z Vo gy`m©da Jobo hmoVo H$m? {ZpíMVMm Ago H$aUo qH$dm 
KS>Uo eŠ` Zmhr. _J Agm àý {Z_m©U hmoVmo H$s Aer _m{hVr Ë`m§Zr H$er àmßV  Ho$br?

{ZpíMVM ̀ mMo CÎma J{UVr Z_wÝ`mV {_iVo. B`Îmm Zddr_Ü`o Amnë`mbm ̀ mg§~§Yr n[aM` 
Pmbm Amho. Amnë`mbm ho bjmV Agob H$s J{UVr Z_wZm dmñV{dH$ OrdZmer OmoS>boë`m H$moUË`m 
Var pñWVrMo Jm{UVr ñnï>rH$aU AgVo Am{U ho hr bjmV Agob H$s H$moUË`m Var g_ñ`oMm 
J{UVr Z_wZm {_i{dÊ`mMr EH$ {H«$`m Amho.

J{UVr Z_wÝ`mV AmnU dmñV{dH$ OrdZmer {ZJS>rV H$moUVr Var g_ñ`m KoVmo Am{U {Vbm 
EH$m J{UVr g_ñ`m_Ü`o ê$nm§VarV H$aVmo. Voìhm AmnU J{UVr g_ñ`m gmoS>{dVmo Am{U Voìhm 
ho nmhUo Amdí`H$ Amho H$s g_ñ`m gmoS>{dë`mMo CÎma AW©nyU© Amho H$m? J{UVr Z_wZm AË`§V 
_hËdnyU© Amho. `mMr H$mhr CXmhaUo nwT>rb à_mUo AmhoV.

	 (i)	 EH$m Aem {R>H$mUr H$s OoWo Z{XMr Imobr Am{U é§Xr g_OyZ KoÊ`mg nmohMy eH$Uma 
Zmhr.

	 (ii)	 n¥Ïdr Am{U BVa J«h `m§Mo dñVy_mZ g_OyZ KoUo.

	 (iii)	 n¥Ïdr Am{U BVa H$moUË`mhr J«hm_YrV A§Va g_OyZ KoUo.

	 (iv)	 XoemVrb _mÝgyZÀ`m AmJ_ZmMo ^mH$sV H$aUo.

J{UVr Z_wZm
MATHEMATICAL MODELLING A2
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	 (v)	 ñQ>°mH$ _mH}$Q>À`m H$bmMr (Trend) ^mH$sVo H$aUo.

	 (vi)	 EH$m ì`{ŠVÀ`m earamVrb aŠVmMo KZ\$i g_OyZ KoUo.

	 (vii)	 10 dfm©Z§Va EImÚm ehamMo bmoH$g§»`o~Ôb ^mH$sV H$aUo.

	 (viii)		EH$m AmS>mÀ`m dmVmdaUmV AgUmè`m doJdoJù`m àXÿfH$m§Mo PPM ~Ôb A§XmO H$aUo.

	 (ix)	 EH$m ehamÀ`m dmVmdaUmV AgUmè`m doJdoJù`m àXÿfH$m§Mo ~Ôb A§XmO H$aUo.

	 (x)	 n`m©daUmda hmoUmè`m àXÿfH$m§À`m à^mdm~Ôb A§XmO H$aUo.

	 (xi)	 gy`m©À`m n¥ð>^mJmdarb Vmn_mZmMm A§XmO H$aUo.

`m àH$aUmV Amåhr J{UVr nwamì`mÀ`m à{H«$`oMm nwÝhm {dMma H$é`m Am{U ho ñnï> H$aÊ`mgmR>r 
AmnU Amnë`m Amgnmg AmT>iÊ`mè`m H$mhr CXmhaUm§Mm Cn`moJ H$ê$`m. {d^mJ A2.2 _Ü`o 
Amåhr Z_wZo V`ma` H$aÊ`mÀ`m gd© nm`è`m§Mr AmoiI d Amnë`m Amgnmg AmT>iUmè`m H$mhr 
CXmhaUm§Mm Cn`moJ H$ê$. {d^mJ A 2.3 _Ü`o Amåhr {^Þ - {^Þ àH$maÀ`m CXmhaUmda MMm© 
H$é`m. {d^mJ A 2.4 _Ü`o Amåhr J{UVr Z_wÝ`m§Mo _hËd d `m g§~§Yr H$maUm§Mm {dMma H$é.

`oWo bjmV ¿`m H$s Am_Mo bj Ë`m _hËdnyU© Jmoï>r H$S>o OmJéH$ H$aUoMo Amho, Á`m_Ü`o 
J{UVo dmñV{dH$ OJmer OmoS>bobo àý gmoS>{dÊ`mg ghmæ` hmoVmV. Var nU J{UVr Z_wZo `m§Mo 
_hËd dmñVd_Ü`o g_OÊ`mg Amnë`mbm J{UVmMo AmUIr kmZ Amdí`H$ Amho. nwT>rb B`Îmo_Ü`o 
`m g§~§Yr H$mhr CXmhaUo Vwåhmg nhm`bm {_iVrb.

A 2.2 J{UVr Z_wÝ`m§À`m nm`è`m 

B`Îmm 9 dr _Ü`o AmnU Z_wZm§À`m Cn`moJmg§~§Yr H$mhr CXmhaUmda {dMma Ho$bm hmoVm. `m 
CXmhaUmdê$Z AmnUmg {H«$`m Am{U Ë`m g§~§Yr nm`è`m§Mr H$mhr OmUrd {_imbr hmoVr H$m? 
Mbm AmnU J{UVr` Z_wÝ`m g§~§Yr _w»` nm`è`mda nwZ…{dMma H$ê$. 

nm`ar 1 : (g_ñ`m g_OmdyZ KoUo) Iè`m (dmñVd) g_ñ`oMr ì`m»`m H$am Am{U Oa AmnU EH$m 
g_yhm_Ü`o H$m_ H$aV Agmb, Va Ë`m g_ñ`mda {dMma H$am Á`m AmnU g_OmdyZ KoD$ BpÀN>Vmo. 
H$mhr H$ënZm H$ê$Z Am{U H$mhr KQ>H$mH$S>o Xþb©j H$ê$Z g_ñ`m AmQ>monera Ho$ë`m Omì`mV.

CXmhaUmW©, g_Om Am_Mr g_ñ`m EH$m gamodamVrb _mem§Mr g§»`m OmUyZ ¿`m`Mr Amho. 
`oWo Ago eŠ` Zmhr H$s gamodamVrb àË`oH$ _mgm nH$Sy>Z ~mhoa H$mTy>Z Ë`m§Mo _moO_mn H$aUo. Aem 
pñWVr_Ü`o EH$ Z_wZm (Sample) ~ZdyZ Am{U Ë`mÀ`m ghmæ`mZo gamodamV AgUmè`m _mem§Mr EHy$U 
g§»`m OmUyZ KoÊ`mMm à`ËZ H$ê$ eH$Vmo.

nm`ar 2 : (J{UVr {ddaU Am{U gwÌrH$aU) g_ñ`m§Mo doJdoJù`m n¡by§Mo dU©Z J{UVr eãXmV 
H$am. g_ñ`m§Mo J{UVr énmV dU©Z H$aÊ`mMo H$mhr _mJ© AmhoV Vo åhUOo,
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	 •	 Mbm§Mr ì`m»`m H$am.
	 •	 g_rH$aU qH$dm Ag_mZVm {bhm.
	 •	 AmH$S>o EH${ÌV H$am A[U gmaUrénmV g§J«h H$am.
	 •	 J«m\$ V`ma H$am.
	 •	 g§^mì`Vm H$mT>m.

CXmhaUmW© : EH$ Z_wZm (Sample) KoD$Z nm`ar 1 _Ü`o gm§{JVë`mà_mUo Amåhr _mem§Mr EHy$U 
g§»`m g_OyZ KoÊ`mg H$m` H$aVmo? Amåhr Z_wZm ê$nmZo KoVboë`m _mem§Zm {MÝhm§{H$V H$aVmo Am{U 
Ë`m§Zm ~mH$sÀ`m _mem§À`m ~amo~a amhÊ`mg gamodamV nwÝhm gmoSy>Z XoVmo. Ë`mZ§Va nwÝhm gamodamVyZ 
_mem§Mm Xþgam Z_wZm KoVmo Am{U nmhVmo H$s ̀ m Z{dZ Z_wÝ`mV n{hbo {MÝhm§{H$V Ho$bobo {H$Vr _mgo 
AmhoV. Voìhm JwUmoÎma Am{U à_mUMm Cn`moJ H$ê$Z Amåhr _mem§Mr EHy$U g§»`m g_OyZ KoD$ 
eH$Vmo. CXmhaUmgmR>r AmnU gamodamVyZ 20 _mem§Mm EH$ Z_wZm KoD$ Am{U Ë`m§Zm {MÝhm§{H$V 
H$ê$Z Ë`m gamodamV gmoSy> åhUOo gamodamVrb ~mH$sÀ`m _mem§À`m ~amo~a {_giVrb. _mem§À`m `m 
{_l JQ>mVyZ AmnU AmUIr EH$ Z_wZm (g_Om 50 _mem§Mm EH$ Z_wZm) KoD$ Am{U nmhy H$s `m 
Zì`m Z_wÝ`mV {MÝhm§{H$V _mem§Mr g§»`m {H$Vr Amho. eodQ>r AmnU Amnbo AmH$S>o EH${ÌV H$aVmo 
Am{U Ë`m§Mo {díbofU H$aVmo.

`oWo AmnU Ago _mZVmo H$s {MÝhm§{H$V _mgo BVa _mem§À`m ~amo~a g_mZ énmV {_iVmV 
Am{U AmnU Omo Z_wZm KoVmo Vmo _mem§À`m EHy$U g§»`|Mm EH$ Mm§Jbm à{V{ZYr Amho.

nm`ar 3 : (J{UVr g_ñ`m gmoS>{dUo)  {d{dY J{UVr V§Ìo dmnê$Z nm`ar 2 _Ü`o {dH$grV 
Ho$bobr gaiê$n {Xbobr J{UVr$ g_ñ`m gmoS>{dbr OmVo.

CXmhaUmW© : g_Om nm`ar 2 À`m CXmhaUm_Ü`o Xþgè`m Z_wÝ`mV 5 _mgo {MÝhm§{H$V AmhoV. 
åhUyZ _mem§Mr EHy$U g§»`m 5

50
 åhUOo, 1

10
 {MÝhm§{H$V AmhoV. Oa ho EHy$U g§»`oMo R>am{dH$

ê$n Agob Va EHy$U g§»`m 1 20
10

=

åhUyZ EHy$U g§»`m = 20 × 10 = 200

nm`ar 4 : (CH$bMm AW©) : _mJrb nm`ar _Ü`o {_imboë`m gmoS>{dÊ`mÀ`m ^mJmbm AmVm 
AmnU dmñV{dH$ OrdZmV Aem pñWVrMm g§X^© KoVmo. Ogo nm`ar 1 Mr gwê$dmV hmoVr.

CXmhUmW© : nm`ar 3 Mr g_ñ`m gmoS>{dë`mZo Amåhmbm _mem§Mr EHy$U g§»`m 200 {_imbr hmoVr.

nm`ar 5 : (Z_wÝ`mMr d¡YVm) AmVm AmnU Amnë`m _yi pñWVrbm OmD$`m Am{U nmhþ`m H$s 
J{UVr nÕVrZo {_i{dbobo n[aUm_ gmW©H$ AmhoV H$s ZmhrV. Oa gmW©H$ AgVrb Va AmnU 
Z_wÝ`m§Mm à`moJ Zdr gyMZm CnbãY hmoB©n`ªV qH$dm H$ënZm namdVuV hmoB©n`ªV H$aVmo.
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H$Yr-H$Yr gabrH$aUmÀ`m g§~§Ym_Ü`o Ho$boë`m H$ënZm§À`m H$maUm_wio J{UVr {ddaU XoVo 
doir, dmñVd g_ñ`m§ Amdí`H$ n¡bynmgyZ d§{MV amhVmV. Aem doir CH$b ~hþYm dmñV{dH$VonmgyZ 
Xÿa amhVo Am{U Ë`mV H$mhr AW© ZgVmo. Oa Ago hmoV Agob Va AmnU nm`ar 1 _Ü`o Ho$boë`m 
H$ënZm§da nwÝhm {dMma H$aVmoo Am{U Xþgar H$mhr H$maUo KoD$Z Ë`m§Zm dmñV{dH$ ~Z{dVmo.

CXmhUmW©, nm`ar 3 _Ü`o AmnU gamodamVrb _mem§Mr EHy$U g§»`m kmV H$ê$Z KoVbr hmoVr, 
na§Vy Vr g§»`m gamodamVrb _mem§Mr Iar g§»`m hmoD$ eH$V Zmhr. AmVm AmnU nmhþ`m H$s nm`ar 
2 Am{U 3 _Ü`o H$mhr doim àmßV Pmbobo n[aUm_ bjmV KoD$Z Amåhmb EHy$U g§»`oMo CÎm_ kmZ 
{_iVo H$r Zmhr. `m_wio _mem§Mr g§»`m CÎm_[aË`m àmßV hmoB©b.

J{UVr nwamdo à{H«$`m ~KÊ`mMr AmUIr EH$ nÕV, AmH¥$Vr A2.1 _Ü`o XmI{dbr Amho.

dmñVd OrdZmVrb g_ñ`m

gaiê$n Úm

g_ñ`obm J{UVr ê$nmV ì`ŠV 
H$am

H$ënZm 
n[adVr©V H$am g_ñ`m gmoS>dm

dmñVd - OrdZmVrb pñWVrMm 
AW© bmdyZ ¿`m

CH$b dmñVd OrdZmVrb 
pñWVrbm pñdH$maVo H$m?

Z_wZm Cn`wŠV 
Amho.

Zmhr
hmo`

AmH¥$Vr A2.1

CH$b gmonr ~ZÊ`mgmR>r Z_wZo gabrH$aU Am{U n[aewÜXVm `m_Ü`o g_Vmob amIy nmhVmV. 
Vo Amem H$aVmV H$s A§XmOo gË`VoÀ`m BVŠ`m Odi AgVo, H$s H$mhr àJVr hmoD$ eHo$b. gdm©V 
CÎm_ n[aUm_ Agm AgVmo Á`m_wio Ago ^mH$sV Ho$bo OmB©b H$s nwT>o H$m` hmoB©b qH$dm Á`m_wio 
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gm_mÝ` n[aewÕVo ~amo~a n[aUm_mMo AmH$bZ Ho$bo OmD$ eHo$b. bjmV Agy Úm H$s g_ñ`m 
gmoS>{dÊ`mgmR>r Am_À`mH$Sy>Z doJdoJù`m H$ënZm_wio doJdoJio Z_wZo àmá hmoD$ eH$VmV. åhUyZ 
H$moUVohr Z_wZo n[anyU© ZgVmV. H$mhr Z_wZo CÎm_ Am{U H$mhr Ë`mnojm hr A{V CÎm_ Agy 
eH$VmV.

ñdmÜ`m` A2.1
1.	 Imbrb n[apñWVrda {dMma H$am.

Voamì`m eVH$mÀ`m àma§^r {bAmoZmB© {\$~moZer ̀ m§Zr EH$ àý Ho$bm hmoVm H$s Aem pñWVr_Ü`o 
{H$Vr gem§À`m OmoS>çm AgVrb Ooìhm AmnU \$ŠV XmoZ ggo KoD$Z gwadmV Ho$br Am{U `oWo Ago 
_mZm H$s gem§Mr EH$ OmoS>r àË`oH$ _{hÝ`mbm {nbm§À`m EH$m OmoS>rbm OÝ_ XoVo Am{U gem§Mr 
àË`oH$ OmoS>r Amnbm {eew XmoZ _{hÝ`mÀ`m d`mZ§Va OÝ_ XoVo. _{hZm-à{V-_{hZm gem§À`m 
OmoS>çm§Mr g§»`m eyÝ` Am{U n{hbm _{hZm gmoSy>Z _mJrb XmoZ _{hÝ`m_Ü`o gem§Mr ~oarO hmoVo.

_{hZm gem§À`m OmoS>çm

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1
2
3
5
8
13
21
34
55
89
144
233
377
610
987
1597

16 _{hÝ`mZ§Va Amnë`m Odi gw_mao 1600 gem§À`m OmoS>çm AgVrb.

`m pñWVr_Ü`o g_ñ`m Am{U J{UVr Z_wÝ`mÀ`m {d{dY nm`è`m ñnï> H$am.
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A2.3 H$mhr ñnï>rH$aUo

AmVm AmnU H$mhr J{UVr Z_wÝ`mMr CXmhaUo KoD$. 

CXmhaU 1 : (\$memMr EH$ OmoS>r \o$H$Uo) g_Om Vw_À`m {ejH$mZr Vwåhmbm Imbrb IoimMm 

A§XmO H$aÊ`mMo AmìhmZ {Xbo. `m IoimV Vo EH$ \$memMr OmoS>r \o$H$VmV. Ë`m AJmoXa Vwåhmbm 

`mMm A§XmO H$amdm bmJob H$s \$mem§À`m darb n¥ð>mda `oUmè`m g§»`m§Mr ~oarO H$m` Agob. 

~amo~a CÎma Amë`mg àË`oH$s XmoZ JwU {_iVrb Am{U CÎma MwH$sMo Pmë`mg Vw_Mo XmoZ JwU> H$_r 

hmoVrb. Va H$moUË`m g§»`m gdm}Îm_ A§XmO XoVrb?

CH$b :

nm`ar 1 (g_ñ`m g_OyZ KoUo) : \$memda ̀ oUmè`m Aem g§»`mMr _m{hVr Vwåhmbm H$ê$Z ¿`mdr 

bmJob H$s Ë`m \$memda OmñVrV OmñV doim da `oVmV.

nm`ar 2 (J{UVr {ddaU) : J{UVr ñdê$nmV hr g_ñ`m \$memda `oUmè`m {d{dY ~oaOoÀ`m 

eŠ`V|Mr g§^mì`Vm n[adVuV hmoVo. Imbrb 36 g§»`mÀ`m OmoS>çmVyZ EH$ `mÑpÀN>H$[aË`m {ZdS> 

H$ê$Z AmnU gaiê$nmV pñWVrMm Z_wZm H$ê$ eH$Vmo.

	 (1, 1)	 (1, 2)	 (1,3)	 (1,4)	 (1,5)	 (1,6) 

	 (2, 1)	 (2, 2)	 (2, 3)	 (2, 4)	 (2, 5)	 (2, 6)

	 (3, 1)	 (3, 2)	 (3, 3)	 (3, 4)	 (3, 5)	 (3, 6)

	 (4, 1)	 (4, 2)	 (4, 3)	 (4, 4)	 (4, 5)	 (4, 6)

	 (5, 1)	 (5, 2)	 (5, 3)	 (5, 4)	 (5, 5)	 (5, 6)

	 (6, 1)	 (6, 2)	 (6, 3)	 (6, 4)	 (6, 5)	 (6, 6)

darb g§»`m§À`m OmoS>rVrb n{hbr g§»`m n{hë`m \$memdarb g§»`m AgVo Am{U Xþgar g§»`m 

Xþgè`m \$memdarb g§»`m AgVo. 

nm`ar 3 (J{UVr g_ñ`m gmoS>{dUo) : darb g§»`m§À`m OmoS>rVrb XmoZ g§»`m§Mr ~oarO Ho$br 

AgVm AmnUmg 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 Am{U 12 Aem ~oaOm {_iVmV. `m gd© 36 OmoS>`m 

g_g§^mì` (equally likely) AmhoV Ago _mZyZ àË`oH$m§Mr g§^mì`Vm AmnU H$mT>br nm{hOo.

ho AmnU Imbrb à_mUo gmaUr énmV _m§S>Vmo.
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~oarO 2 3 4 5 6 7 8 9 10 11 12

g§^mì`Vm
1

36
2

36
3

36
4

36
5

36
6

36
5

36
4

36
3

36 36
1
36

`oWo {ZarjUmZo AmnUmg Ago {XgVo H$s ~oarO 7 `oÊ`mMr g§^mì`Vm 
1
6  Amho. hr gdm©V A{YH$ Amho.

nm`ar 4 (CH$bMm AW© bmdUo) : ~oarO 7 `oÊ`mMr g§^mì`Vm A{YH$ Agë`mZo, Vwåhr 7 g§»`oMm 

A§XmO nwÝhm nwÝhm bmdbm nm{hOo. 

nm`ar 5 (Z_wZm d¡YVm) : \$memMm EH$ OmoS> AZoH$ doim \o$H$m Am{U g§~§YrV dma§dmaVm gmaUr 

V`ma H$am. `m dma§daVm§Mr VwbZm g§JV g§^mì`V|À`m ~amo~a H$am. Oa ho EH$ Xþgè`mÀ`m Odinmg 

AgVrb Va Aemdoir \$mgm Ag_Vmob (biased) AgUmMm g§^d Amho. Voìhm, Ë`m g§»`m§Mr {H$§_V 

H$mT>Ê`mg Amåhr AmH$S>o {_idy eH$Vmo Á`mda Ag_Vmob Amho.

Xþgao CXmhaU KoÊ`mnydu Amnë`mbm Ë`mÀ`m nmíd©^y_rMo kmZ OmUyZ KoUo Amdí`H$ Amho.

AZoH$ bmoH$m§Mm EH$ gm_mÝ` AZw^d AgVmo H$s, Ë`m§Zm Ooìhm n¡em§Mr Amdí`H$Vm AgVo, 

Voìhm Ë`m§À`mH$S>o Amdí`H$ n¡go ZgVmV. {ZË`mÀ`m OrdZmV Amdí`H$ dñVy§Mr IaoXr H$aÊ`mg 

qH$dm H$mhr gwIgmoB©À`m dñVy {dH$V KoÊ`mg Zoh_r n¡em§Mr Amdí`H$Vm AgVo. ñHy$Q>a, {eVnoQ>r, 

XÿaXe©Zg§M (T.V), H$ma BË`mXr. H$mhr dñVy§Mr IaoXr H$aÊ`mg _`m©{XV n¡go AgUmè`m 

J«mhH$m§À`mgmR>r ì`mnmè`m§Zr "hßVm `moOZm' ZmdmMr EH$ `moOZm Mmbdbobr Amho.

H$mhr doim {dH«o$Vo (ì`mnmar) J«mhH$m§Zm AZoH$ Am{_fo XmIdyZ hám `moOZm Om{ha H$aVmV. 

hßË`mZo IaoXr H$aÊ`m_Ü`o dñVy IaoXr H$aVm§Zm dñVyMr nyU© a¸$_ ^aÊ`mMr JaO ZgVo Va, 

IaoXrdoir nyU© qH$_VrMm H$mhr ^mJ a¸$_ ^ê$Z dñVy IaoXr H$aVm `oVo d am{hbobr a¸$_ R>am{dH$ 

hßË`mZo Ogo H$s _m{gH$, {V_mhr, ghm_mhr qH$dm dm{f©H$ hßË`mZo XoVm `oVo. _mÌ `m `moOZoV 

IaoXrXmambm dñVy WmoS>r _hmJ nS>Vo. H$maU dñVy IaoXrdoir {Xboë`m a¸$_oZ§Va am{hboë`m a¸$_oda 

dñVy {dH«o$Vm ì`mO AmH$maVmo.

hám `moOZm CÎm_[aË`m g_OyZ KoÊ`mg H$mhr CXmhaUo KoÊ`mnydu `m g§H$ënZo g§~§Yr dma§dma 

`oUmao H$mhr eãX g_OmdyZ KoD$.

EH$m dñVyMr amoI qH$_V åhUOo J«mhH$mZo dñVy IaoXr H$aVmZm Úmd`mMr nyU© a¸$_ hmo`.
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{Q>n : hám `moOZo_Ü`o dñVy§À`m IaoXrdoir {Xbobr a¸$_ dOm H$ê$Z am{hbobr a¸$_ EH$ dfm©À`m AmV 

{Xë`mg Ë`m a¸$_oda gaiì`mO AmH$mabo OmVo.

nyduÀ`m H$mir H$O© énmV KoVboë`m a¸$_oda ì`mO bmdUo qH$dm ì`mO KoUo dmB©Q> g_Obo OmV hmoVo. 
ì`mO XoUo KoUoÀ`m g§~§YrV H$m`ÚmnmgyZ dmMÊ`mgmR>r  EH$ _mJ© Agm hmoVm H$s, EH$ MbZm_Ü`o 
H$O© KoVbo OmV hmoVo Am{U Xþgè`m doJù`m MbZmZo H$O© \o$S>bo OmV hmoVo. Ë`m_wio ì`mO {d{Z_` 
Xa bnbm OmV hmoVm.

AmVm AmnU J{UVr Z_wZo g§~§Yr CXmhaUo nmhÿ.

CXmhaUo 2 : Oyhr EH$ gm`H$$b IaoXr H$ê$ BpÀN>Vo. {VÀ`mH$S>o amoI `600 AmhoV. Vr ~mOmamV 

OmD$Z {VÀ`m AmdS>rMr EH$ gm`H$b ng§X H$aVo. na§Vy Ë`m gm`H$bMr amoI qH$_V `1800 Amho. 

OyhrZo Amnë`mH$S>o `600 AmhoV gm§{JVë`m Z§Va XþH$mZXma {Vbm gm§JVmo H$s Vy AmVm `600 Xo d 

a{hbobr a¸$_ `610 à_mUo XmoZ _m{gH$ hßË`mZo XoD$ eH$Vog. AmVm OyhrH$S>o XmoZ `moOZm AmhoV. 

EH$Va Vr XþH$mZXmamMr hám ̀ moOZm pñdH$maUo qH$dm ~±Ho$VyZ 10% XamZo gaiì`mOmZo H$O© KoD$Z amoI 

a¸$_ XoD$Z gm`H$b IaoXr H$aUo. Va Am{W©H$ ÑîQ>çm `mVrb H$moUVr `moOZm Oyhrbm \$m`Xoera R>aob?

CH$b :

nm`ar 1 (g_ñ`m g_OmdyZ KoUo) : Oyhrbm ho R>a{dbo nm{hOo H$s XþH$mZXmamZo _m§S>bobr `moOZm 

pñdH$mamdr H$s Zmhr. `mgmR>r {Vbm XþH$mZXma d ~±H$ `m§Mo ì`mO Xa g_OyZ ¿`mdo bmJVrb Oo hám 

`moOZo_Ü`o bmdbo OmUmao Am{U Xþgao ~±Ho$Mm ì`mO Xa (AWm©V 10%).

nm`ar 2 (J{UVr {ddaU) : hám `moOZm pñdH$maUo qH$dm Z pñdH$maUo `mgmR>r {Vbm ~±Ho$VyZ 

KoVboë`m a¸$_oMm ì`mOmMm Xa `mMr VwbZm XþH$mZXmamZo bmdboë`m ì`mO Xamer H$amdr bmJob. 

bjmV Agy Úm H$s am{hbobr nyU© a¸$_ EH$ dfm©À`m AmV ^amdr bmJUma Amho. a¸$_oda 

gaiì`mO {Xbo nm{hOo. 

AmnUmbm _mhrV Amho H$s gm`H$bMr amoI qH$_V = `1800

hám `moOZo_Ü`o amoI Úmd`mMr a¸$_ = `600

hám `moOZo_Ü`o XþH$mZXmambm XoUo a¸$_ = `(1800 - 600) = `1200

Ago _mZy H$s XþH$mZXmamZo bmdbobm ì`mOmMm Xa  r % Amho.

àË`oH$ _{hÝ`mbm Úmd`mMr hßË`mMr a¸$_ = `610

XmoZ hßË`mV Úmd`mMr EHy$U a¸$_ = `610 + `610 = `1220
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J{UVr Z_wZm 113

hßVm `moOZo_Ü`o hmoUmao EHy$U ì`mO `1220 −  `1200 = ` 20  	 (1)

OyhrH$S>o XþH$mZXmamMo `1200 EH$ _{hÝ`mgmR>r am{hbo 

åhUyZ, n{hë`m _{hÝ`mMo _wÔb = `1200

Xþgè`m _{hÝ`mMo _wÔb = `(1200 - 610) = `590

Xþgè`m _{hÝ`mMr {e„H$ XoUo a¸$_ `590 + bmdbobo ì`mO 

`200 = _m{gH$ hßVm `610 = Xþgam hmVm.

åhUyZ EH$m _{hÝ`mMo EHy$U _wÔb `1200 + `590 = `1790

AmVm, ì`mO = ` 
1790 1

100 12
r× ×

×   	  (2)

nm`ar 3 (g_ñ`m gmoS>{dUo) :   (1) d (2) dê$Z 

                                             1790 1
100 12

r× ×
×

 = 20

         qH$dm           
20 1200 13.14

1790
r ×

= = (A§XmOo)

nm`ar 4 (CH$bMm AW©) : hßVm `moOZo_Ü`o bmdbobm ì`mOmMm Xa `13.14%

~±Ho$Mm ì`mO Xa 10 %

åhUyZ, gm`H$b IaoXr H$aÊ`mg ~±Ho$H$Sy>Z H$O© KoUo ng§X Ho$bo nm{hOo, H$maU Am{W©H$ Ñï>mZo Vo 

\$m`Xoera R>aVo.

nm`ar 5 (Z_wÝ`mMr d¡YVm) : Aem pñWVr_Ü`o `m nm`arbm {deof _hËd Zmhr. H$maU g§»`m 

{ZpíMV AmhoV. Var nU ~±Ho$VyZ H$O© KoUo `m g§X^m©V ñQ>±n nonaMr d¡Joao nyU©Vm H$aÊ`mg hmoUmam 

à^mdr IM©, hm hám `moOZoÀ`m ì`mOmnojm OmñV hmoVmo åhUyZ Vr Amnbm n`m©` ~Xby gwÕm eH$Vo.

Qr>n : AmVm gwÕm ì`mOXamMm Z_wZm Amnë`m àma§{^H$ AdñWoV Amho Am{U AmVm d¡YVm Am{W©H$ 

~mOmaMr EH$ g_ñ`m Amho. Oa hßVm {ZpíMV H$aÊ`m_Ü ò doJdoJio ì`mO R>a{dbo Jobo Va d¡YVm 

EH$ _hËdmMr g_ñ`m hmoVo.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



114                            A2 

ñdmÜ`m` A2.2

Imbr {Xbobr CXmhaUo gmoS>{dVm§Zm àË`oH$ CXmhaUm_Ü`o J{UVr Z_wÝ`m§À`m {d{dY nm`è`m§Mm  

Cn`moJ H$am.

1.	 EH$ n{j{dÚmVk (Ornithologist) EH$m _moR²>`m 

joÌmVrb nmonQ>m§Mr g§»`m OmUyZ KoD$ BpÀN>Vmo. 

nmonQ> nH$S>Ê`mg Ë`mZo Omio bmdbo Am{U 32 

nmonQ> nH$S>bo. Ë`m§Zm àË`oH$s EH$ H$S>o (ring) 

KmbyZ gmoSy>Z {Xbo. Xþgè`m AmR>dS>`mV 40 

nmonQ> nH$S>Ê`mMo Omio nga{dbo Ë`m_Ü`o 8 

nmonQ> H$S>o KmVbobo hmoVo.

	 (i)	 Ë`m§À`m Xþgè`m nH$S>Ê`mMm {H$Vdm ^mJ H$S>o Agbobm hmoVmo.

	 (ii)	 Ë`m joÌmVrb nmonQ>m§Mr EHy$U g§»`m emoYm.

2.	 EH$m Q>r. ìhr. Mr amoI IaoXr qH$_V ` 24000 Amho. Vmo Q>r. ìhr amoI ` 8000 XoD$Z _m{gH$ 

hßË`mZo am{hbobr a¸$_ ^ê$Z gwÕm IarXVm `oVmo. Abr Vmo Q>r.ìhr. IaoXr H$aÊ`mg XþH$mZmV 

OmVmo. Ë`mÀ`m Odi ` 8000 amoI AmhoV. `mdoir Abr Odi XmoZ `moOZm AmhoV, EH$ 

åhUOo hßVm `moOZoVyZ Q>r.ìhr IaoXr H$aUo Am{U  Xþgar ̀ moOZm H$moUË`mVar nVg§ñWoVyZ H$O© 

KoD$Z Q>r.ìhr. IaoXr H$aUo. nVg§ñWoMm dm{f©H$ gai ì`mOXa 18% Amho. Va Abrbm `m 

XmoZ `moOZmn¡H$s H$moUVr `moOZm A{YH$ \$m`Xoera R>aob?

A2.4 J{UVr Z_wZm _hËdmMm H$m Amho?

AmnU CXmhaUm_Ü`o nm{hbo Amho H$s, Jm{UVr Z_wZm hm EH$ A§VJ©V {eñVrMm {df` Amho. 

`m_Ü`o J{UVk Am{U BVa {df` joÌmVrb {deofVk dV©_mZ CËnmXZm§_Ü`o gwYmaUm AmUUo, 

CÎm_ CËnmXZmMm {dH$mg H$aUo qH$dm H$mhr CËnmXZm§À`m ì`dhmamda A§XmO H$aUo `mgmR>r Amnbo 

kmZ d {deofVkVm `m§Mm gh^mJ XoVmV.

åhUyZ Va Z_wZm _hËdnyU© hmoÊ`mgmR>r AZoH$ {deof H$maUo AmhoV, na§Vy H$moUË`m Var  

ê$nm_Ü`o A{YH$m{YH$ H$maUm§Mm g§~§Y Imbrb H$maUmZo hmoVmo.

	 •	 g_OyVVm dmT>{dUo : Oa EH$ Agm J{UVr Z_wZm Agob Omo dmñVd OJmer OmoS>boë`m 

V§Ìm§er Amdí`H$ ì`dhma àX{e©V H$aV Agob, Aem Z_wÝ`mMo {díbofU H$ê$Z AmnU 
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J{UVr Z_wZm 115

V§Ìmbm Mm§Jë`m àH$mao g_OmdyZ KoD$ eH$Vmo Am{U Z_wZm V`ma H$aVm§Zm AmnU g_OyZ 
KoVmo H$s V§Ìm_Ü`o H$moUH$moUVo KQ>H$ A{YH$ _hËdmMo AmhoV Am{U V§ÌmMo doJdoJio n¡by 
EH$_oH$mbm H$em àH$mao g§~§YrV AmhoV.

	 •	 ^mH$sV qH$dm nydm©Zw_mZ qH$dm AZwH$aU H$aUo : AZoH$Xm AmnU ho OmUyZ KoD$ 
BpÀN>Vmo H$s dmñVd OJmer OmoS>boë`m V§ÌmMo (nÕVrMo) ̂ {dî`mV H$m` _hËd Amho. na§Vy 
V§Ìm ~amo~a àË`j à`moJ H$aUo IMuH$, Aì`dhm[aH$ qH$dm AeŠ` hmoVo. CXmhaUmW©,  
hdm_mZmMm A§XmO,_mZdm_Ü`o Am¡fYm§À`m XjVm§Mm Aä`mg, EH$m AUw^Å>rMm `mo½` 
AmamIS>m g_OyZ KoUo BË`mXr BË`mXr.

				   AZoH$ àH$maÀ`m g§KQ>Zm_Ü`o nwdm©Zw_mZ bmdUo A{YH$ _hËdmMo AgVo. H$maU 
^mdr KQ>Zm§Mm	A§XmO KoÊ`mg qH$dm {ZU©` KoÊ`mÀ`m {H«$`oV _XV hmoVo.

	 • 	 {dnUZ {d^mJmV (Marketing department) _mJUrMm {dídgZr` nwdm©Zw_mZ {dH«$s 
g§~§Yr YmoaU ~Z{dÊ`mg ghmæ`H$ hmoVmo.

	 • 	 ñHy$b~moS>©bm doJdoJù`m {Oëøm_Ü`o emiobm OmUmè`m _wbm§À`m g§»`oV dmT> hmoÊ`mMm 
nwdm©Zw_mZ bmdUo Amdí`H$ AgVo, Á`m_wio H$moR>o d Ho$ìhm ZdrZ emim gwé H$amdrV ̀ mMm 
{ZU©` KoVm `oVmo.

	 • 	 {H$Ë`oH$Xm ^{dî`mMm A§XmO H$aÊ`mgmR>r nwZm©Zw_mZ bmdUmao _mJrb AmH$S>çm§Mm 
(_m{hVrMm) Cn`moJ H$aVmV. àW_Vm Zw_Zm _m{hVr H«$_mV KoD$Z Ë`mVrb AmH$S>`m§Mo 
{díbofU H$aVmV, Á`m_wio Ë`mMo dU©Z H$aVm `oB©b. Voìhm nwdm©Zw_mZ bmdÊ`mg Vo 
AmH$S>o Am{U Z_wZm `m§Mm Cn`moJ ^{dî`mV H$aVmV. `m AmYma^yV aU[ZVrMm Cn`moJ 
Am{YH$m§e nydm©Zw_mZ V§ÌmV Ho$bm OmVmo Am{U `m H$ënZoda AmYm[aV AgVmo H$s Vmo 
Z_wZm Omo AmoiIbm Jobm Amho, Vmo ^{dî`mV gwÕm bmJy am{hb.

	 •	 A§XmO H$aUo : AZoH$Xm Amåhmbm _moR>çm qH$_VrMm A§XmO H$amdm bmJVmo. `m g§~§Yr 
O§JbmVrb PmS>o, gamodamVrb _mgo Aer H$mhr CXmhaUo Aä`mgbr AmhmV. Xþgè`m 
CXmhaUm_Ü`o {ZdS>UyH$sÀ`m doir {ZdS>UyH$ bT>{dUmam H$moUVmhr nj Amnbm nj 
{ZdS>UyH$ qOH$UmÀ`m g§^mì`VoMm A§XmO VnmgyZ nmhVmo. {deofV… Ë`m§À`m _VXma 
joÌmV Amnë`m njmbm {H$Vr bmoH$ _VXmZ H$aVmV `mMm A§XmO H$ê$ nmhVmV. Ë`m 
A§XmOmZwgma {ZdS>UyH$ bT>{dÊ`mMr aU{ZVr R>a{dbr OmVo. {ZdS>UyH$sV H$moUË`m njmbm 

{H$Vr OmJm ({dO`r Pmboë`m) {_iVrb `mMm A§XmO dV©{dÊ`mgmR>r {ZJ©_ _VmZw_mZ 

(exist poll) Mm ì`mnH$ à`moJ Ho$bm OmVmo.
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ñdmÜ`m` A2.3

1.	 Vw_À`m emioVrb {dÚmÏ`mªZr B`Îmm XhmdrÀ`m ~moS>m©À`m dm{f©H$ n[ajoV Jm{UV {df`mV 

{_i{dboë`m Joë`m nmM dfmªÀ`m JwUm§À`m (_mH©$g²) gamgar Q>¸o$dmarMo nydm©Zw_mZ H$am.

A2.5 gmam§e (Summary) :

`m n[a{eï>_Ü`o Vwåhr Imbrb _wÚm§Mm Aä`mg Ho$bm Amho.

1.	 EH$ J{UVr Z_wZm dmñV{dH$ OrdZmer OmoS>boë`m pñWVrMo J{UVr {ddaU AgVmo. J{UVr  

Z_wZm dmñV{dH$ OrdZmer g§~§YrV g_ñ`m gmoS>{dUo Am{U Ë`mMm Cn`moJ H$aÊ`mgmR>r 

J{UVr Z_wZm V`ma H$aUmMr {H«$`m Amho.

2.	 Z_wÝ`m_Ü`o AZoH$ nm`è`m§Mm g_mdoe AgVmo. Ë`m åhUOo g_ñ`m g_OmdyZ KoUo, J{UVr  

Z_wÝ`mMo gwÌrH$aU, g_ñ`m gmoS>{dUo, dmñVd OrdZ pñWVrer AW© bmdUo Am{U eodQ>r 

Z_wÝ`mMr d¡YVm.

3.	 H$mhr J{UVr Z_wZo {dH$grV H$aUo.

4.	 J{UVr Z_wÝ`m§Mo _hËd.

***
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117CÎmao

{ÌH$moU[_VrMm n[aM` : ñdmÜ`m` 8.1

1.	 i) 7 24sin A= , cos A=
25 25 	 ii) 

24 7sin C= , cos C=
25 25 		  2.   0

3.	 7 3cos A= , tan A=
4 7

	 4.  15 17sin A= , sec A=
17 8

5.	 5 12 5 12 13sin  = , cos  = , tan  = , cot  = , cosec  =
13 13 12 5 5

θ θ θ θ θ

7.	 i) 49
64

		  ii) 49
64

		  8.  hmo`.

9.	 i) 1	 ii) 0			   10.  12 5 12sin P = , cos P = , tan P = 
13 13 5

11.	 i) AgË`		  ii) gË`		 iii) AgË`	   iv) AgË`      v) AgË`

ñdmÜ`m` 8.2

1.	 i) 1		 ii) 2	 	 iii) 3 2 6
8
- 	 iv) 43 24 3

11
- 		  v) 

67
12

2.	 i) A		 ii) D	 	 iii) A		  iv) C

3.	 ∠A = 450, ∠B = 150

4.	 i) AgË`	 	 ii) gË`		 iii) AgË`	 iv) AgË`	 v) gË`

CÎmao
(ANSWERS)
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ñdmÜ`m` 8.3

1.	
2

2

1 1 1 + cot Asin A= , tan A= , sec A=
cot A cot A1 + cot A

2.	
2

2sec A-1 1sin A= , cos A= , tan A= sec A-1
sec Asec A

	
2 2

1 sec Acot A= , cosec A=
sec  A-1 sec A-1

3.	 i) 1			  ii) 1

4.	 i) B			  ii) C	 	 iii) D	 	 iv) D

{ÌH$moU{_VrMo H$mhr Cn`moJ : ñdmÜ`m` 9.1
1.	 10m				   2. 8 3m 		  3. 3m, 2 3m

4.	 10 3m 			   5. 40 3m 		  6. 19 3m

7.	 ( )20 3-1 m 		  8. ( )0.8 3+1 m 	 9. 216 m
3

10.	 20 3m, 20m, 60m 	 11. 10 3m, 10m 	 12. ( )7 3+1 m

13.	 ( )75 3-1 m 		  14. 58 3m 		  15. 3 goH$§X

dVw©io : ñdmÜ`m` 10.1

1.	 An[a{_V ê$nmV AZoH$.

2.	 i) EH$		  ii) N>oXZaofm		  iii) XmoZ		 iv) ñne© q~Xÿ	     3.	 D

ñdmÜ`m` 10.2
1.	 A			   2. B		  	 3.   A

6.	 3 cm	 	 7. 8 cm			  12. AB = 15 cm, AC = 13 cm
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ñdmÜ`m` 11.1

1.	  132
7

 cm2		  2. 77
8

 cm2		  3. 154
3

 cm2

4. 	 (i) 28.5 cm2 	 (ii) 235.5 cm2

5. 	 (i) 22 cm	  	 (ii) 231 cm2 		  (iii) 
 [ 441 3231

4
- ] cm2

6. 	 20.4375 cm2 ; 686.0625 cm2 	 	 7. 88.44 cm2

8. 	 (i) 19.625 m2 	 (ii) 58.875 cm2 	 9.  (i) 285 mm	    (ii) 385
4

 mm2

10.	 22275
28

 cm2	 11. 158125
126

 cm2	 12. 189.97 km2

13. 	̀  162.68 		  14. D

n¥ð>\$i Am{U KZ\$i : ñdmÜ`m` 12.1
1.	 160 cm2		  2. 572 cm2		  3. 214.5 cm2

4.	 gdm©V _moR>m ì`mg = 7cm; n¥ð>r` joÌ\$i = 332.5 cm2

5.	 ( )21 24
4

l π + 	 6.  220m2		  7. 44m2, `22000.

8.	 18cm2		  9. 374cm2

ñdmÜ`m` 12.2
1.	 π cm3

2.	 66 cm3  Z_wÝ`mÀ`m AmVrb hdoMo KZ\$i = Am{Vb hdoMo KZ\$i (e§Hy$ + d¥Îm{MVr + 
e§Hy$)

	 2 2 2
2

1 1,
3 3

r h r h r hπ π π = + +  
, `oWo r hr e§Hy$ Am{U d¥Îm{MVrMr {ÌÁ`m, h hr e§Hy$Mr C§Mr

	 Am{U h2 hr d¥Îm{MVrMr C§Mr (bm§~r).

	 BpÀN>V KZ\$i ( )2
1 2 1

1 3
3

r h h hπ= + +
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3.	 338 cm2	 4. 523.53 cm3		  5. 100	 	 6. 892.26 kg

7.	 1.131 m3 (A§XmOo)			  8. ~amo~a Zmhr. ~amo~a CÎma 346.51 c

gm§p»`H$s : ñdmÜ`m` 13.1

1.	 8.1 PmS>o. Amåhr àË`j nÜXV dmnabr H$maU xi, d fi  À`m qH$_Vr bhmZ AmhoV.

2.	 `145.20			   3.   f = 20			   4.	 75.9

5.	 57.19			   6.  ` 211			   7.	 0.099 ppm

8.	 12.38 {Xdg		  9.  69.43%

ñdmÜ`m` 13.2

1.	 ~hþbH$ = 36.8 df}, _Ü` = 35.37 df}. hm°pñnQ>b_Ü`o XmIV Pmbobo A{YH$m{YH$ ê$½U 
36.8 df} (A§XmOo) d`mMo AmhoV. Ooìhm hm°pñnQ>b_Ü`o XmIb Ho$boë`m é½Um§Mo gamgar d`  
35.37 df].

2.	 65.625 Vmg

3.	 ~hþb{H$` _m{gH$ IM© =  ` 1847.83, _Ü`r` (gamgar) _m{gH$ IM© = ` 2662.5

4.	 ~hþbH$ = 30.6, _Ü` = 29.2 A{YH$Îma amÁ`o / H|$Ð em{gV àXoe (U.T.)  _Yrb {dÚmWu 
- {ejH$ `m§Mo JwUmoÎma 30.6 Am{U gamgar ho JwUmoÎma 29.2 Amho.

5.	 ~hþbH$ = 4608.7 Ymdm

6.	 ~hþbH$ = 44.7 H$ma

ñdmÜ`m` 13.3
1.	 _Ü`m§H$ = 137 EH$H$, _Ü` = 137.05 EŠH$, ~hþbH$ = 135.76 EH$H$ ̀ m pñWVrV hr {VÝhr 

_mno Odi Odi g_mZ AmhoV.

2.	 x = 8, y = 7

3.	 _Ü`m§H$ d` = 35.76 df}
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121CÎmao

4.	 _Ü`m§H$ b§~r = 146.75mm

5.	 _Ü`m§H$ OrdZ = 3406.98 Vmg

6.	 _Ü`m§H$ = 8.05, _Ü` = 8.32, ~hþbH$ = 7.88

7.	 _Ü`m§H$ dOZ = 56.67kg

g§^mì`Vm : ñdmÜ`m` 14.1
1.	 i) 1		 ii) 0, AeŠ` KQ>Zm		  iii) 1, Adí` qH$dm {ZpíMV KQ>Zm

	 iv) 1	 v) 0, 1

2.	 à`moJ (iii) Am{U (iv) ho g_-g§^mì` {ZînÎmr XoVmV.

3.	 Ooìhm AmnU EH$ ZmUo da CS>{dVmo Voìhm N>mn Am{U H$mQ>m da `oÊ`mMr {ZînÎmr g_g§^mì` 
AgVo, åhUyZ H$moUË`mhr ZmÊ`mÀ`m da CS>{dÊ`mÀ`m {ZînÎmr§Mm nyU©nUo A§XmO H$aVm  
`oV Zmhr.

4.	 B		

5.  0.95	

6.   	 i) 0            ii) 1	

7.  0.008		

8. 	 i) 38            ii) 58 	

9.   i) 517        ii) 817          iii) 1317 	

10.	 i) 59 	           ii) 1718  	

11.   513 	

12. 	 i) 18             ii) 12         iii) 34     iv) 1	

13.	 i) 12 	     ii) 12         iii) 12

14.	 i) 126      ii) 313        iii) 326       iv) 152       v) 14       vi) 152	
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15.	 i) 15 	      ii) a) 14       b) 0	

16.    1112 		

17.	 i) 15 	      ii) 1519 	

18.   i) 910       ii) 110       iii) 15 	

19.	 i) 13        ii) 16 	

20.     24	

21.  i) 3136       ii) 536 

22.	 i)

XmoZ \$memdarV 
g§»`m§Mr ~oarO

2 3 4 5 6 7 8 9 10 11 12

g§^mì`Vm 1
36 2

36 3
36 4

36 5
36 6

36 5
36 4

36 3
36 2

36 1
36 

ii)	 Zmhr. 11 ~oaOm g_g§^mì` ZmhrV.

23.	 3
4 ; g§^mì` {ZînÎmr HHH, TTT, HHT, HTH, HTT, THH, THT, TTH. `oWo THH `mMm 
AW© n{hë`m doir H$mQ>m, Xþgè`m doir N>mn Am{U {Vgè`m doir gwÜXm N>mn.

24.	 i) 2536		  ii) 1136

25.	 i)	 gË` Zmhr. Amåhr `m àH$mao {ZînÎmtZm dJuH¥$V H$ê$ eH$Vmo na§Vy Vo g_ g§^mì` 
ZmhrV, H$maU XmoÝhr ZmUr CS>{dë`mZo Ago hmoD$ eH$Vo H$s n{hë`m ZmÊ`mMm N>mn 
Am{U Xþgè`mda H$mQ>m qH$dm n{hë`mda H$mQ>m A{U Xþgè`mda N>mn da `oVmo. åhUyZ 
EH$mda H$mQ>m qH$dm Xþgè`mda N>mn da ̀ oÊ`mMr eŠ`Vm hr XmoÝhr ZmÊ`mda N>mn (qH$dm 
XmoÝhrda H$mQ>m) da `oÊ`mÀ`m eŠ`VoÀ`m XþßnQ> Amho.

	 ii)	 gË` Amho. àíZm_Ü`o {dMmaboë`m XmoÝXr {ZînÎmr g_ g§^mì` AmhoV.
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	 A1 J{UVmVrb CnnÎmr :  ñdmÜ`m` A1.1  

1.	 i) g§[X½Y		  ii) gË`		 iii) gË`		 iv) g§[X½Y		  v) g§[X½Y

2.	 i) gË`		  ii) gË`		 iii) AgË`	 iv) gË`			  v) gË`

3.	 Ho$di 		  (ii) hr gË` Amho.

4.	 i) Oa a > 0 Am{U a2 > b2 Va a > b		  ii) Oa xy ≥ 0 Am{U x2 = y2, Va, x = y

	 iii) Oa (x + y)2 = x2 + y2 Am{U y ≠ 0, Va x = 0

	 iv) g_m§Va^wO Mm¡H$moZmMo H$U© EH$_oH$m§g Xþ^mJVmV.

ñdmÜ`m` A1.2

1.	 A Zída Amho

2.	 ab n[a_o` g§»`m Amho.

3.	 17  Mm Xem§e {dñVma AnwZamdVu Am{U AZmdVu Amho.

4.	 y = 7

5.	 ∠A = 1000, ∠C = 1000, ∠D = 1800

6.	 PQRS EH$ Am`V Amho.

7.	 hmo` n[aH$ënZoÀ`m AmYmamda Zmhr; H$maU 3761 61=  Amho Oo An[a_o` Zmhr. n[aH$ënZm 
MwH$sMr hmoVr åhUyZ {ZîH$f© AgË` Amho.

ñdmÜ`m` A 1.3

1.	 H$mhr nyUmªH$ gmR>r H«$_dma XmoZ {df_ g§»`m 2n + 1 A{U 2n + 3 ¿`m.

ñdmÜ`m` A 1.4

1.	 i)	 _Zwî` Zída Zmhr.

	 ii)	 l aofm m aofmbm g_m§Va Zmhr.

	 iii)	 àH$aUmV ñdmÜ`m` ZmhrV.

	 iv)	 gd© nyUmªH$ n[a_o` g§»`m ZmhrV.
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	 v)	 gd© A{d^mÁ` g§»`m {df_ g§»`m ZmhrV.

	 vi)	 H$mhr {dÚmWu Amier AmhoV.

	 vii)	 gd© _m§Oao H$mir AmhoV.

	 viii)	H$_rV H$_r EH$ dmñVd g§»`m x Aer Amho H$s 1x = -

	 ix)	 YZ nyUmªH$ a b 2 Zo ^mJ XoD$ eH$V Zmhr.

	 x)	 nyUmªH$ a Am{U b ho ghA{d^mÁ` AmhoV.

2.	 i) hmo`	 ii) Zmhr		 iii) Zmhr	 iv) Zmhr	 v) hmo`.

ñdmÜ`m` A 1.5
1.	 i)	 Oa eaZbm Km_ `oV Agob, Va Q>moH$sAmo_Ü`o CîUVm Amho.

	 ii)	 Oa em{bZrÀ`m nmoQ>mV H$bH$bV Agob, Va Vr ^wHo$bobr Amho.

	 iii)	 Oa Ogd§V nXdr {_idV Agob, Va, Ë`mbm {eî`d¥Vr {_iVo.

	 iv)	 Oa dZñnVr Ord§V Agob Va {Vb \w$bo AgVmV.

	 v)	 Oa àmÊ`mbm eonyQ> Agob Va Vo _m§Oa Amho.

2.	 i)	 Oa {ÌH$moUMo nm`mbJVMo H$moZ g_mZ AgVrb, Vmo g_{Û^wO {ÌH$moU Amho. gË`

	 ii)	 Oam EH$m nyUmªH$mMm dJ© {df_ g§»`m Agob, Va Vmo nyUmªH$ gwÜXm {df_ g§»`m AgVo. 
ho gË`.

	 iii)	 Oa x = 1 Va x2 = 1. gË`

	 iv)	 Oa AC d BD EH$_oH$mg Xþ^mJV AgVrb, Va ABCD hm EH$ g_m§Va^wO Mm¡H$moZ 
Amho. gË`.

	 v)	 a + (b + c) = (a + b) + c, Va a, b, d c `m nyU© g§»`m AmhoV. AgË`.

	 vi)	 Oa x + y hr EH$ g_ g§»`m Amho, Va x d y `m {df_ g§»`m AgVmV. AgË`.

	 vii)	 Oa EH$ g_m§Va^wO Mm¡H$moZ hm EH$ Am`V Agob, Va Ë`mMo gd© {eamoq~Xÿ dV©wi 
n[aKmda pñWV AgVmV. gË`.
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ñdmÜ`m` A 1.6
1.	 b d≤  Mo doJio _mZ ¿`m.

3.	 àH$aU 5 Mo 10 do CXmhaU nhm.

6.	 B`Îmm IX À`m J{UV nwñVH$mVrb à_o` 5.1 nhm.

A2 J{UVr Z_wZm : ñdmÜ`m` A 2.2

1.	 (i) 1
5

 		  (ii) 160

2.	 1cm2 joÌ\$i KoD$Z Ë`mVrb q~XÿMr g§»`m _moOm. EHy$U PmS>m§Mr g§»`m, hr g§»`m Am{U 
joÌ\$i (cm2 _Ü`o) `m§Mm JwUmH$ma BVH$r hmooB©b.

6.	 hám `moOZo _Yrb ì`mOmMm Xa 17.74%, hm 18% nojm H$_r Amho.

ñdmÜ`m` A2.3

1.	 {dÚmÏ`mªZr ñdV… Amnbo CÎma H$mT>mdo.

***
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NOTE
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