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f=kHkqt 1

v è; k; 7

f=kHkqt

7.1 Hkwfedk

vki  fi Nyh d{kkvksa esa] f=kHkqt ksa vkSj muosQ fofHkUu xq.kksa osQ ckjs esa vè; ; u dj pqosQ gSaA
vki  t kurs gSa fd rhu i zfrPNsnh js[ kkvksa }kjk cukbZ xbZ ,d can vkòQfr (closed figure)
, d f=kHkqt   (triangle)  dgykrh gS ( f̂=k* dk vFkZ gS r̂hu*)A , d f=kHkqt  dh rhu Hkqt k, ¡]
rhu dks.k vkSj  rhu ' kh"kZ gksrs gSaA mnkgj.kkFkZ] vkòQfr 7.1 esa fn,  f=kHkqt   ABC, ft l s 
ABC l s O; Dr djrs gSa] dh rhu Hkqt k, ¡  AB, BC vkSj  CA  gSa]  A, B vkSj  C  bl osQ
rhu dks.k gSa rFkk A, B vkSj  C bl osQ rhu ' kh"kZ gSaA

vè; k;  6 esa] vki  f=kHkqt ksa osQ oqQN xq.kksa dk Hkh
vè; ; u dj pqosQ gSaA bl  vè; k;  esa] vki  f=kHkqt ksa dh
l ok±xl erk (congruence), l ok±xl erk osQ fu; eksa] f=kHkqt ksa
osQ oqQN vU;  xq.kksa vkSj  f=kHkqt ksa esa v l fedkvksa
(inequalities) osQ ckjs esa foLrr̀ : i  l s vè; ; u djasxsA
vki  fi Nyh d{kkvksa osQ bu xq.kksa esa l s vf/ drj  xq.kksa
dh l R; rk dh t k¡p fØ; kdyki ksa }kjk dj pqosQ gSaA ; gk¡
ge buesa l s oqQN xq.kksa dks fl ¼ Hkh djsaxsA

7.2 f=kHkqt ksa dh l ok±xl erk

vki us ; g vo' ;  gh ns[ kk gksxk fd vki dh i QksVks dh , d gh l kbt  dh nks i zfr; k¡ l oZl e
(identical) gksrh gSaA bl h i zdkj] , d gh eki  dh nks pwfM+; k¡ vkSj , d gh cSad }kjk t kjh
fd,  x,  nks , Vh, e (ATM) dkMZ l oZl e gksrs gSaA vki us ns[ kk gksxk fd ; fn , d gh o"kZ

v koQ̀fr  7.1
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2 xf.kr

esa <ys (cus)  nks , d #i ,  osQ fl Ddksa esa l s , d dks nwl js i j  j [ ksa] rks os , d nwl js dks
i w.kZr; k <d ysrs gSaA

D; k vki dks ; kn gS fd , sl h vkòQfr; ksa dks oSQl h vkòQfr; k¡ dgrs gSa\  fu%l ansg ; s
l ok±xl e v koQ̀fr ; k¡ (congruent figures) dgykrh gSa ( l̂ ok±xl e* dk vFkZ gS l̂ Hkh
i zdkj l s cjkcj*] vFkkZr~ os vkòQfr; k¡ ft uosQ l eku vkdkj vkSj l eku eki  gSa)A

vc , d gh f=kT; k osQ nks òÙk [ khafp,  vkSj , d dks nwl js i j  jf[ k, A vki  D; k ns[ krs
gSa\  ; s , d nwl js dks i w.kZr; k <d ysrs gSa vkSj ge bUgsa l ok±xl e òÙk dgrs gSaA

bl h fØ; kdyki  dh , d gh eki  dh
Hkqt kvksa okys nks oxks± dks [ khap dj vkSj
fi Qj , d oxZ dks nwl js oxZ i j  j [ kdj
(nsf[ k,  vkòQfr 7-2) vFkok cjkcj Hkqt kvksa
okys nks l eckgq f=kHkqt ksa dks , d nwl js i j
j [ kdj] i qujkòfÙk dhft , A vki  ns[ ksaxs fd
oxZ l ok±xl e gSa vkSj l eckgq f=kHkqt  Hkh
l ok±xl e gSaA

vki  l ksp l drs gSa fd ge l ok±xl erk dk vè; ; u D; ksa dj jgs gSaA vki us vi us
jsi zQht jsVj esa ci ZQ dh Vªs (ice tray) vo' ;  gh ns[ kh gksxhA è; ku nhft ,  fd ci ZQ t ekus osQ
fy,  cus l Hkh [ kk¡ps l ok±xl e gSaA Vªs esa ( [ kk¡pksa osQ fy,  i z; ksx fd,  x,  l k¡pksa dh xgjkb; k¡
Hkh l ok±xl e gksrh gSa ( ; s l Hkh vk; rkdkj ; k l Hkh òÙkkdkj ; k l Hkh f=kHkqt kdkj gks l drs
gSa)A vr%] t c Hkh l oZl e ( , d t Sl h)  oLrq, ¡ cukuh gksrh gSa] rks l k¡ps cukus osQ fy,
l ok±xl erk dh l adYi uk dk i z; ksx fd; k t krk gSA

dHkh&dHkh vki dks v i us i su osQ fj fi Qy (refill) cnyus esa Hkh dfBukbZ gks l drh gS]
; fn u; k fj fi Qy vki osQ i su osQ l kbt  dk u gksA Li "Vr% fj fi Qy rHkh i su esa yx i k, xk]
t cfd i qjkuh fj fi Qy vkSj u; k fj fi Qy l ok±xl e gksaxsA bl  i zdkj] vki  nSfud t hou dh
fLFkfr; ksa esa , sl s vusd mnkgj.k Kkr dj l drs gSa] t gk¡ oLrqvksa dh l ok±xl erk dk mi ; ksx
gksrk gSA

D; k vki  l ok±xl e vkòQfr; ksa osQ oqQN vkSj mnkgj.k l ksp l drs gSa\

vc] fuEu esa l s dkSu&dkSu l h vkòQfr; k¡ vkòQfr 7-3 (i) esa fn,  oxZ osQ l ok±xl e ugha gSa\

v koQ̀fr   7.2
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f=kHkqt 3

vkòQfr 7.3 (ii) vkSj vkòQfr 7-3 (iii) esa fn,  cM+s oxZ Li "Vr% vkòQfr 7.3 (i) osQ oxZ
osQ l ok±xl e ugha gSaA i jUrq vkòQfr 7.3 (iv) esa fn; k gqvk oxZ vkòQfr 7.3 (i) esa fn,  oxZ
osQ l ok±xl e gSA

v koQ̀fr   7.3

vkb,  vc nks f=kHkqt ksa dh l ok±xl erk dh ppkZ djsaA

vki  i gys l s ; g t kurs gSa fd nks f=kHkqt  l ok±xl e gksrs gSa] ; fn , d f=kHkqt  dh Hkqt k, ¡
vkSj dks.k nwl js f=kHkqt  dh l axr Hkqt kvksa vkSj dks.kksa osQ cjkcj gksaA

vc] fuEu esa l s dkSu&dkSu l s f=kHkqt  vkòQfr 7.4 (i) esa fn,  f=kHkqt  ABC osQ l ok±xl e
gSa\

v koQ̀fr   7.4
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4 xf.kr

vkòQfr 7.4 (ii) l s vkòQfr  7.4 (v) rd osQ i zR; sd f=kHkqt  dks dkV dj ml s i yV dj
ABC i j  j [ kus dk i z; Ru dhft , A nsf[ k,  fd vkòQfr; ksa  7.4 (ii), (iii) vkSj  (iv) esa fn,
f=kHkqt  ABC osQ l ok±xl e gSa] t cfd 7.4 (v) dk TSU, ABC  osQ l ok±xl e ugha gSA

; fn PQR, ABC osQ l ok±xl e gS] rks ge PQR  ABC  fy[ krs gSaA

è; ku nhft ,  fd t c PQR ABC gks] rks  PQR dh Hkqt k, ¡  ABC dh l axr
cjkcj Hkqt kvksa i j  i M+saxh vkSj , sl k gh dks.kksa osQ fy,  Hkh gksxkA

vFkkZr~ Hkqt k PQ Hkqt k AB dks <drh gS] Hkqt k  QR  Hkqt k BC  dks <drh gS vkSj Hkqt k
RP Hkqt k CA dks <drh gS_ dks.k P  dks.k A  dks <drk gS] dks.kQ dks.kB dks <drk gS vkSj
dks.k R dks.k C dks <drk gSA l kFk gh] nksuksa f=kHkqt ksa osQ ' kh"kks± esa , d&, d l axrrk (one-
one correspondence)  gSA vFkkZr~ ' kh"kZ  P ' kh"kZ A  osQ l axr gS] ' kh"kZ Q ' kh"kZ B osQ l axr gS
vkSj ' kh"kZ R ' kh"kZ C osQ l axr gSA bl s fuEu : i  esa fy[ kk t krk gS %

P  A, Q  B, R  C

è; ku nhft ,  fd bl  l axrrk osQ varxZr] PQR ABC gSA i jUrq bl s  QRP 
ABC fy[ kuk xyr gksxkA

bl h i zdkj] vkòQfr 7.4 (iii) osQ fy, ]

FD  AB, DE  BC vkSj  EF  CA

rFkk F  A, D  B vkSj  E  C gSA

bl fy, ] FDE ABC fy[ kuk l gh gS] i jUrq DEF ABC  fy[ kuk xyr
gksxkA

vkòQfr 7.4 (iv) osQ f=kHkqt  vkSj  ABC  osQ chp l axrrk fyf[ k, A

vr%] f=kHkqt ksa dh l ok±xl erk dks l kaosQfrd : i  esa fy[ kus osQ fy, ] muosQ ' kh"kks± dh
l axrrk dks l gh i zdkj l s fy[ kuk vko' ; d gSA

è; ku nhft ,  fd l ok±xl e f=kHkqt ksa esa l axr  Hkkx cj kcj  gksrs gSa vkSj l̂ ok±xl e
f=kHkqt ksa osQ l axr Hkkxksa osQ fy, * ge l a{ksi  esa ‘CPCT’ fy[ krs gSaA

7.3 f=kHkqt ksa dh l ok±xl erk osQ fy,  d l kSfV; k¡

fi Nyh d{kkvksa esa] vki  f=kHkqt ksa dh l ok±xl erk osQ fy,  pkj dl kSfV; k¡ (criteria) ; k fu; e
(rules) i <+ pqosQ gSaA vkb,  budk i qu£oyksdu djsaA
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f=kHkqt 5

, d Hkqt k  3 cm ysdj nks f=kHkqt  [ khafp,  (nsf[ k,  vkòQfr 7.5)A D; k ; s f=kHkqt  l ok±xl e
gSa\  è; ku nhft ,  fd ; s f=kHkqt  l ok±xl e ugha gSaA

v koQ̀fr   7.5

vc nks f=kHkqt  [ khafp,  ft uesa , d  Hkqt k 4 cm gS vkSj  , d  dks.k 50° gS
(nsf[ k,  vkòQfr 7.6) A D; k ; s f=kHkqt  l ok±xl e gSa\

v koQ̀fr   7.6

nsf[ k,  fd ; s nksuksa f=kHkqt  l ok±xl e ugha gSaA

bl  fØ; kdyki  dks f=kHkqt ksa osQ oqQN vkSj ; qXe [ khap dj nksgjkb, A

vr%] Hkqt kvksa osQ , d ; qXe dh l erk vFkok Hkqt kvksa osQ ,d ; qXe vkSj dks.kksa osQ , d
; qXe dh l erk gesa l ok±xl e f=kHkqt  nsus osQ fy,  i ; kZIr ugha gSA

ml  fLFkfr esa D; k gksxk t c cjkcj dks.kksa dh Hkqt kvksa dk vU;  ; qXe Hkh cjkcj gks
t k, \

vkòQfr 7.7 esa BC = QR, B = Q vkSj l kFk gh AB = PQ gSA vc vki   ABC
vkSj   PQR dh l ok±xl erk osQ ckjs esa D; k dg l drs gSa\
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6 xf.kr

fi Nyh d{kkvksa l s ; kn dhft ,  fd bl  fLFkfr esa] nksuksa f=kHkqt  l ok±xl e gksrs gSaA vki
bl dk l R; ki u] ABC dks dkV dj vkSj ml s PQR i j  j [ k dj dj l drs gSaA bl
fØ; kdyki  dks f=kHkqt ksa osQ vU;  ; qXe ysdj nksgjkb, A D; k vki  ns[ krs gSa fd nks Hkqt kvksa
vkSj varxZr dks.k dh l erk f=kHkqt ksa dh l ok±xl erk osQ fy,  i ; kZIr gS\ gk¡] ; g i ; kZIr
gSA

v koQ̀fr   7.7

; g f=kHkqt ksa dh l ok±xl erk dh i gyh dl kSVh (criterion) gSA

v fHkxg̀hr  7.1 ( SAS l ok±xl erk fu; e)  : nks f=kHkqt  l ok±xl e gksrs gSa] ; fn , d f=kHkqt
dh nks Hkqt k, ¡ vkSj mudk varxZr dks.k nwl js f=kHkqt  dh nks Hkqt kvksa vkSj muosQ varxZr dks.k
osQ cjkcj gksaA

bl  i fj .kke dks bl l s i gys Kkr i fj .kkeksa dh l gk; rk l s fl ¼ ugha fd; k t k
l drk gS vkSj  bl hfy,  bl s , d v fHkxg̀hr osQ : i  esa l R;  eku fy; k x; k gS
(nsf[ k,  i fj f' k"V 1)A

vkb,  vc oqQN mnkgj.k ysaA

mnkgj . k 1 : vkòQfr 7.8 esa OA = OB vkSj  OD = OC gSA n' kkZb,  fd

(i) AOD  BOC vkSj (ii) AD || BC gSA

gy  : (i)  AOD vkSj  BOC esa]

OA = OB
(fn; k gS)

OD = OC

l kFk gh] D; ksafd AOD vkSj  BOC ' kh"kkZfHkeq[ k dks.kksa dk , d ; qXe gS] vr%

AOD = BOC

bl fy, ] AOD  BOC (SAS l ok±xl erk fu; e }kjk)

v koQ̀fr   7.8





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f=kHkqt 7

(ii) l ok±xl e f=kHkqt ksa  AOD vkSj  BOC esa] vU;  l axr Hkkx Hkh cjkcj gksaxsA

vr%] OAD = OBC gSA i jUrq ; s js[ kk[ kaMksa  AD  vkSj  BC osQ fy,  , dkarj dks.kksa dk
, d ; qXe cukrs gSaA

vr%] AD || BC gSA

mnkgj . k 2 : AB , d js[ kk[ kaM gS vkSj js[ kk l bl dk yEc l ef}Hkkt d gSA ; fn  l  i j  fLFkr
P dksbZ fcanq gS] rks n' kkZb,  fd  P  fcanqvksa  A  vkSj  B l s l enwjLFk (equidistant) gSA

gy  : l  AB  gS vkSj   AB  osQ eè; &fcanq  C  l s gksdj
t krh gS (nsf[ k,  vkòQfr 7.9)A vki dks n' kkZuk gS fd
PA = PB gSA bl osQ fy,   PCA vkSj PCB i j
fopkj dhft , A gesa i zkIr gS %

AC = BC (C, AB dk eè; &fcanq gS)

PCA = PCB = 90°  ( fn; k gS)

PC = PC  (mHk; fu"B)

vr%] PCA  PCB (SAS fu; e)

bl fy, ]  PA = PB  ( l ok±xl e f=kHkqt ksa dh l axr Hkqt k, ¡)

vkb,  vc nks f=kHkqt ksa dh jpuk djsa ft udh nks Hkqt k, ¡  4 cm  vkSj  5 cm gSa vkSj , d
dks.k 50°  gS rFkk l kFk gh ; g dks.k cjkcj Hkqt kvksa osQ chp varxZr dks.k ugha gS
(nsf[ k,  vkòQfr  7.10)A D; k ; s f=kHkqt  l ok±xl e gSa\

v koQ̀fr   7.10

v koQ̀fr   7.9
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8 xf.kr

è; ku nhft ,  fd ; s nksuksa f=kHkqt  l ok±xl e ugha gSaA

f=kHkqt ksa osQ oqQN vU;  ; qXe ysdj bl  fØ; kdyki  dks nksgjkb, A vki  ns[ ksaxs fd nksuksa
f=kHkqt ksa dh l ok±xl erk osQ fy,  ; g vko' ; d gS fd cjkcj dks.k cjkcj Hkqt kvksa osQ
varxZr dks.k gksA

vr%] SAS  fu; e rks l R;  gS] i jUrq  ASS  ; k  SSA  fu; e l R;  ugha gSA

vc] , sl s nks f=kHkqt ksa dh jpuk djus dk i z; Ru dfj, ] ft uesa nks dks.k  60°  vkSj  45°
gksa rFkk bu dks.kksa dh varxZr Hkqt k  4 cm gks (nsf[ k,  vkòQfr 7.11)A

v koQ̀fr   7.11

bu nksuksa f=kHkqt ksa dks dkfV,  vkSj , d f=kHkqt  dks nwl js osQ Åi j  j f[ k, A vki  D; k ns[ krs
gSa\  nsf[ k,  fd , d f=kHkqt  nwl js f=kHkqt  dks i w.kZr; k <d ysrk gS] vFkkZr~ nksuksa f=kHkqt
l ok±xl e gSaA oqQN vkSj f=kHkqt ksa dks ysdj bl  fØ; kdyki  dks nksgjkb, A vki  ns[ ksaxs fd
f=kHkqt ksa dh l ok±xl erk osQ fy, ] nks dks.kksa vkSj mudh varxZr Hkqt k dh l erk i ; kZIr gSA

; g i fj.kke dks. k&Hkqt k&dks. k (Angle-Side-Angle) dl kSVh gS vkSj bl s ASA  l ok±xl erk
d l kSVh fy[ kk t krk gSA vki  fi Nyh d{kkvksa esa] bl dh l R; rk dh t k¡p dj pqosQ +++gSaA
vkb,  bl  i fj .kke dks fl ¼ djsaA

pw¡fd bl  i fj .kke dks fl ¼ fd; k t k l drk gS] bl fy,  bl s , d i zes;  (theorem)
dgk t krk gSA bl s fl ¼ djus osQ fy, ] ge SAS l ok±xl erk fu; e dk i z; ksx djsaxsA

i zes;  7.1  (ASA l ok±xl erk fu; e) : nks f=kHkqt  l ok±xl e gksrs gSa] ; fn , d f=kHkqt  osQ nks
dks.k vkSj mudh varxZr Hkqt k nwl js f=kHkqt  osQ nks dks.kksa vkSj mudh varxZr Hkqt k osQ cjkcj
gksaA

mi i fÙk : gesa nks f=kHkqt   ABC  vkSj DEF fn,  gSa] ft uesa B = E, C = F vkSj
BC = EF  gSA gesa ABC  DEF  fl ¼ djuk gSA
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f=kHkqt 9

nksuksa f=kHkqt ksa dh l ok±xl erk osQ fy,  nsf[ k,  fd ; gk¡ rhu fLFkfr; k¡ l aHko gSaA

fLFkfr  (i) : eku yhft ,   AB = DE  gS(nsf[ k,  vkÑfr 7-12)A

vc vki  D; k ns[ krs gSa\  vki  ns[ k l drs gSa fd

AB = DE (dYi uk dh gS)

B = E ( fn; k gS)

BC = EF ( fn; k gS)

vr%] ABC  DEF (SAS fu; e }kjk)

v koQ̀fr   7.12

fLFkfr  (ii) : eku yhft , ] ; fn l aHko gS rks]  AB > DE gSA bl fy, ] ge  AB i j  , d fcanq
P  , sl k ys l drs gSa fd PB = DE gks (nsf[ k,  vkòQfr 7.13)A

v koQ̀fr   7.13
vc PBC vkSj  DEF esa]

PB = DE ( jpuk l s)

B = E ( fn; k gS)

BC = EF ( fn; k gS)
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10 xf.kr

vr%] ge fu"d"kZ fudky l drs gSa fd

PBC  DEF (SAS  l ok±xl erk vfHkx̀ghr }kjk)

pw¡fd nksuksa f=kHkqt  l ok±xl e gSa] bl fy,  buosQ l axr Hkkx cjkcj gksus pkfg, A

vr%] PCB = DFE

i jUrq gesa fn; k gS fd

ACB = DFE

vr%] ACB = PCB

i jUrq D; k ; g l aHko gS\

; g rHkh l aHko gS] t c  P  fcanq  A osQ l kFk l ai krh gksA

; k BA = ED

vr%] ABC  DEF (SAS vfHkxg̀hr }kjk)

fLFkfr  (iii) : ; fn AB < DE gks] rks ge DE i j  , d fcanq  M bl  i zdkj ys l drs gSa fd
ME = AB gksA vc fLFkfr  (ii)  okys roZQ.k dks nksgjkrs gq, ] ge fu"d"kZ fudky l drs gSa
fd  AB = DE gS vkSj bl hfy,  ABC  DEF  gSA

vc eku yhft ,  fd nks f=kHkqt ksa esa nks dks.kksa osQ ; qXe vkSj l axr Hkqt kvksa dk , d ; qXe
cjkcj gSa] i jUrq ; s Hkqt k, ¡ cjkcj dks.kksa osQ ; qXeksa dh varxZr Hkqt k, ¡ ugha gSaA D; k ; s f=kHkqt
vHkh Hkh l ok±xl e gSa\ vki  ns[ ksaxs fd ; s f=kHkqt  l ok±xl e gSaA D; k vki  bl dk dkj.k crk
l drs gSa\

vki  t kurs gSa fd f=kHkqt  osQ rhuksa dks.kksa dk ; ksx  180°  gksrk gSA vr% f=kHkqt ksa osQ dks.kksa
osQ nks ; qXe cjkcj gksus i j  muosQ rhl js dks.k Hkh cjkcj gksaxs  (180° – nksuksa cjkcj dks.kksa
dk ; ksx)A

vr%] nks f=kHkqt  l ok±xl e gksrs gSa] ; fn bu f=kHkqt ksa osQ nks dks.kksa osQ ; qXe cjkcj gksa vkSj
l axr Hkqt kvksa dk , d ; qXe cjkcj gksA ge bl s AAS  l ok±xl erk fu; e dg l drs gSaA

vkb,  vc fuEufyf[ kr fØ; kdyki  djsa %

40°, 50° vkSj 90°  okys oqQN f=kHkqt  [ khafp, A
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f=kHkqt 11

vki  , sl s fdrus f=kHkqt  [ khap l drs gsa\  okLro esa] Hkqt kvksa dh fofHkUu yackb; k¡ ysdj
ge , sl s ft rus pkgs mrus f=kHkqt  [ khap l drs gSa (nsf[ k,  vkòQfr 7.14)A

v koQ̀fr   7.14

nsf[ k,  fd ; s f=kHkqt  l ok±xl e gks Hkh l drs gSa vkSj ugha Hkh gks l drs gSaA

vr%] rhu dks.kksa dh l erk f=kHkqt ksa dh l ok±xl erk osQ fy,  i ; kZIr ugha gSA bl fy, ]
f=kHkqt ksa dh l ok±xl erk osQ fy, ] rhu cjkcj Hkkxksa esa l s , d cjkcj Hkkx Hkqt k vo' ;  gksuk
pkfg, A

vkb,  vc oqQN vkSj mnkgj.k ysaA

mnkgj . k 3 : js[ kk[ kaM AB , d vU;  js[ kk[ kaM CD osQ l ekarj gS vkSj   O  js[ kk[ kaM  AD  dk
eè; &fcanq gS (nsf[ k,  vkòQfr 7.15)A n' kkZb,  fd  (i) AOB DOC (ii) O js[ kk[ kaM BC dk
Hkh eè; &fcanq gSA

gy  : (i)  AOB vkSj  DOC  i j  fopkj dhft , A

ABO = DCO (, dkarj dks.k vkSj fr; Zd js[ kk  BC  osQ l kFk AB || CD)

AOB = DOC ( ' kh"kkZfHkeq[ k dks.k)

OA = OD ( fn; k gS)

vr%] AOB  DOC (AAS fu; e)

(ii) OB = OC (CPCT)

vFkkZr~  O,  js[ kk[ kaM  BC dk Hkh eè; &fcanq gSA

v koQ̀fr  7.15
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i z' ukoyh 7.1

1. prqHkqZt   ACBD  esa] AC = AD gS vkSj
AB dks.kA dks l ef}Hkkft r djrk gS
(nsf[ k,  vkoQ̀fr 7-16)A n' kkZb,  fd
ABC ABD  gSA

BC  vkSj  BD  osQ ckjs esa vki  D; k dg
l drs gSa\

2. ABCD , d prqHkqZt  gS] ft l esa  AD = BC vkSj
DAB = CBA gS (nsf[ k,  vkòQfr 7.17)A fl ¼
dhft ,  fd

(i) ABD  BAC
(ii) BD = AC

(iii) ABD = BAC

3. , d js[ kk[ kaM AB i j  AD vkSj BC nks cjkcj yac
js[ kk[ kaM gSa (nsf[ k,  vkòQfr 7.18)A n' kkZb,  fd   CD,
js[ kk[ kaM AB  dks l ef}Hkkft r djrk gSA

v koQ̀fr   7.16

v koQ̀fr   7.17

v koQ̀fr   7.18
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f=kHkqt 13

4. l vkSj  m nks l ekarj js[ kk, ¡ gSa ft Ugsa l ekarj js[ kkvksa
p  vkSj  q  dk , d vU;  ; qXe i zfrPNsfnr djrk gS
(nsf[ k,  vkòQfr 7.19)A n' kkZb,  fd ABC  CDA
gSA

5. js[ kk l  dks.kA  dks l ef}Hkkft r djrh gS vkSj  B  js[ kk
l i j fLFkr dksbZ fcanq gSA  BP vkSj  BQ  dks.k
A  dh Hkqt kvksa i j  B  l s Mkys x,  yEc gSa
(nsf[ k,  vkòQfr 7.20)A n' kkZb,  fd

(i) APB  AQB

(ii) BP = BQ gS] vFkkZr~ fcanq  B  dks.k dh Hkqt kvksa l s
l enwjLFk gS

6. vkòQfr 7.21 esa] AC = AE, AB = AD vkSj
BAD = EAC gSA n' kkZb,  fd  BC = DE  gSA

7. AB , d js[ kk[ kaM gS vkSj  P  bl dk eè; &fcanq gSA
D vkSj E  js[ kk[ kaM AB osQ , d gh vksj fLFkr nks fcanq
bl  i zdkj  gSa fd   BAD = ABE v kSj

EPA = DPB  gSA (nsf[ k,  vkòQfr  7.22)A
n' kkZb,  fd

(i) DAP  EBP

(ii) AD = BE

v koQ̀fr   7.19

v koQ̀fr  7.20

v koQ̀fr  7.21

v koQ̀fr   7.22
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8. , d l edks.k f=kHkqt   ABC esa] ft l esa dks.k  C
l edks.k gS]  M  d.kZ  AB dk eè; &fcanq gSA  C dks
M l s feykdj D rd bl  i zdkj c<+k; k x; k gS fd
DM = CM gSA fcanq D dks fcanq B l s feyk fn; k
t krk gS (nsf[ k,  vkòQfr 7.23)A n' kkZb,  fd

(i) AMC  BMD

(ii) DBC , d l edks.k gS

(iii) DBC  ACB

(iv) CM = 
1
2

 AB

7.4 , d  f=kHkqt  osQ oqQN xq. k

fi Nys vuqPNsn esa] vki us f=kHkqt ksa dh l ok±xl erk dh nks dl kSfV; ksa dk vè; ; u fd; k gSA
vkb,  bu i fj .kkeksa dk , d , sl s f=kHkqt  osQ oqQN xq.kksa dk vè; ; u djus esa i z; ksx djsa
ft l dh nks Hkqt k, ¡ cjkcj gksrh gSaA

uhps fn; k x; k fØ; kdyki  dhft , %

, d f=kHkqt  dh jpuk dhft ,  ft l dh nks
Hkqt k, ¡ cjkcj gksaA eku yhft ,  nks Hkqt k, ¡  3.5 cm
yackbZ dh gSa vkSj , d Hkqt k 5 cm yackbZ dh gS
(nsf[ k,  vkòQfr 7.24)A vki  fi Nyh d{kkvksa esa]
, sl h jpuk, ¡ dj pqosQ gSaA

D; k vki dks ; kn gS fd bl  f=kHkqt  dks D; k dgrs gSa\

, d f=kHkqt  ft l dh nks Hkqt k, ¡ cjkcj gksa l ef}ckgq f=kHkqt  (isosceles triangle)
dgykrk gSA vr%] vkòQfr7.24 dk ABC , d l ef}ckgq f=kHkqt  gS] ft l esa  AB = AC
gSA

vc B vkSj  C dks ekfi , A vki  D; k ns[ krs gSa\

fofHkUu Hkqt kvksa okys vU;  l ef}ckgq f=kHkqt  ysdj bl  fØ; kdyki  dks nksgjkb,A vki  ns[ k
l drs gSa fd , sl s i zR; sd f=kHkqt  esa cjkcj Hkqt kvksa osQ l Eeq[ k ( l keus osQ) dks.k cjkcj gSaA

v koQ̀fr   7.23

v koQ̀fr   7.24    
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; g , d vfr egRoi w.kZ i fj .kke gS vkSj i zR; sd l ef}ckgq f=kHkqt  osQ fy,  l R;  gSA

bl s uhps n' kkbZ fof/  osQ vuql kj fl ¼ fd; k t k l drk gS%

i zes;  7.2 : , d l ef}ckgq f=kHkqt  dh cjkcj Hkqt kvksas osQ l Eeq[ k dks.k cjkcj gksrs gSaA

bl  i fj .kke dks dbZ fof/ ; ksa l s fl ¼ fd; k t k l drk gSA buesa l s , d mi i fÙk uhps nh
t k jgh gSA

mi i fÙk : gesa , d l ef}ckgq  ABC fn; k gS] ft l esa
AB = AC gSA gesa B = C  fl ¼ djuk gSA

vkb,  A dk l ef}Hkkt d [ khapsA eku yhft ,
; g BC l s Di j  feyrk gS (nsf[ k,  vkòQfr 7.25)A

vc]  BAD vkSj  CAD  esa]

AB = AC ( fn; k gS)

BAD = CAD ( jpuk l s)

AD = AD (mHk; fu"B)

vr%] BAD  CAD (SAS fu; e }kjk)

bl fy, ] ABD = ACD (CPCT)

vFkkZr~ B = C

D; k bl dk foykse Hkh l R;  gS\  vFkkZr~

; fn fdl h f=kHkqt  osQ nks dks.k cjkcj gksa] rks D; k ge fu"d"kZ fudky l drs gSa fd
mudh l Eeq[ k Hkqt k, ¡ Hkh cjkcj gksaxh\

uhps fn; k fØ; kdyki  dhft ,  %

 , d   ABC dh jpuk dhft ,  ft l esa
BC fdl h Hkh yackbZ okyh , d Hkqt k gS vkSj
 B =  C = 50º gSA A dk l ef}Hkkt d [ khafp,
vkSj eku yhft ,  fd ; g BC dks  D i j  i zfrPNsn
djrk gS (nsf[ k,  vkòQfr 7.26)A

v koQ̀fr  7.25

v koQ̀fr   7.26
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16 xf.kr

f=kHkqt  ABC dks dkxt  esa l s dkV yhft ,  vkSj bl s  AD osQ vuqfn' k eksfM+,  rkfd ' kh"kZ
C ' kh"kZ B i j  fxjs ( i M+s)A

AC vkSj  AB  osQ ckjs esa vki  D; k dg l drs gSa\

nsf[ k,  fd   AC,  AB  dks i w.kZr; k <d ysrh gSA

vr%] AC = AB

bl h fØ; kdyki  dks , sl s gh oqQN vU;  f=kHkqt  ysdj nksgjkb, A i zR; sd ckj vki  ns[ ksaxs
fd , d f=kHkqt  osQ cjkcj dks.kksa dh l Eeq[ k Hkqt k, ¡ cjkcj gSaA vr%] ge fuEu i zes;  i zkIr
djrs gSa %

i zes;  7.3 : fdl h f=kHkqt  osQ cjkcj dks.kksa dh l Eeq[ k Hkqt k, ¡ cjkcj gksrh gSaA

; g i zes;  7-2 dk foykse gSA

vki  bl  i zes;  dks  ASA  l ok±xl erk fu; e dk i z; ksx djosQ fl ¼ dj l drs gSaA

vkb,  bu i fj .kkeksa dks Li "V djus osQ fy,  oqQN mnkgj.k ysaA

mnkgj .k 4 : ABC esa] A dk l ef}Hkkt d  AD Hkqt k BC i j yEc gS (nsf[ k,  vkÑfr 7.27)A
n' kkZb,  fd  AB = AC gS vkSj  ABC  l ef}ckgq gSA

gy  : ABD  vkSj  ACD esa]

BAD = CAD ( fn; k gS)

AD = AD (mHk; fu"B)

ADB = ADC = 90° ( fn; k gS)

vr%] ABD  ACD (ASA  fu; e)

bl fy, ] AB = AC (CPCT)

bl h dkj.kABC l ef}ckgq gSA

mnkgj . k 5 : E vkSj  F Øe' k% f=kHkqt   ABC dh cjkcj Hkqt kvksa  AB vkSj AC  osQ eè; &fcanq
gSa (nsf[ k,  vkòQfr 7.28)A n' kkZb,  fd BF = CE gSA

v koQ̀fr   7.27
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gy  : ABF vkSj ACE  esa]

AB = AC ( fn; k gS)

A = A (mHk; fu"B)

AF = AE (cjkcj Hkqt kvksa osQ vk/ s)

v r%] ABF  ACE (SAS fu; e)

bl fy, ] BF = CE (CPCT)

mnkgj . k 6 : , d l ef}ckgq f=kHkqt   ABC  ft l esa  AB = AC  gS] dh Hkqt k  BC  i j  nks fcanq
D vkSj E bl  i zdkj gSa fd   BE = CD gS (nsf[ k,  vkòQfr 7.29)A n' kkZb,  fd  AD = AE gSA

gy  : ABD vkSj  ACE  esa]

AB = AC ( fn; k gS) (1)
B = C (2)

(cjkcj Hkqt kvksa osQ l Eeq[ k dks.k)

l kFk gh] BE = CD  ( fn; k gS)

bl fy, ] BE – DE = CD – DE

vFkkZr~] BD = CE (3)

vr%] ABD  ACE [(1), (2), (3) vkSj  SAS fu; e }kjk]

bl l s i zkIr gksrk gS% AD = AE (CPCT)

i z' ukoyh 7.2

1. , d l ef}ckgq f=kHkqt   ABC esa ft l esa  AB = AC  gS]
B  vkSj  C  osQ l ef}Hkkt d i jLi j fcanq O i j
i zfrPNsn djrs gSaA  A vkSj  O dks t ksfM+, A n' kkZb,  fd

(i) OB =OC

(ii) AO dks.k A  dks l ef}Hkkft r djrk gS

2. ABC  esa   AD  Hkqt k  BC  dk yEc l ef}Hkkt d gS
(nsf[ k,  vkòQfr 7.30)A n' kkZb,  fd  ABC , d
l ef}ckgq f=kHkqt  gS] ft l esa  AB = AC  gSA

v koQ̀fr   7.28

v koQ̀fr   7.29

v koQ̀fr   7.30
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3. ABC , d l ef}ckgq f=kHkqt  gS] ft l esa cjkcj Hkqt kvksa
AC vkSj AB i j Øe' k% ' kh"kZyEc  BE  vkSj CF [ khaps
x,  gSa  (nsf[ k,  vkòQfr 7.31)A n' kkZb,  fd ; s ' kh"kZyEc
cjkcj gSaA

4. ABC , d f=kHkqt  gS ft l esa  AC  vkSj  AB  i j [ khaps
x,  ' kh"kZyEc  BE  vkSj  CF cjkcj gSa
(nsf[ k,  vkòQfr 7.32)A n' kkZb,  fd

(i) ABE  ACF

(ii) AB = AC, vFkkZr~ ABC , d l ef}ckgq f=kHkqt  gSA

5. ABC vkSj  DBC  l eku vk/ kj   BC  i j fLFkr nks
l ef}ckgq f=kHkqt  gSa (nsf[ k,  vkòQfr 7.33)A n' kkZb,  fd
ABD = ACD  gSA

6. ABC , d l ef}ckgq f=kHkqt  gS] ft l esa AB = AC  gSA
Hkqt k BA fcanq D rd bl  i zdkj c<+kbZ xbZ gS fd
AD = AB  gS (nsf[ k,  vkòQfr 7.34)A n' kkZb,  fd
BCD , d l edks.k gSA

v koQ̀fr  7.31

v koQ̀fr  7.32

v koQ̀fr  7.33

v koQ̀fr  7.34
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7. ABC  , d l edks.k f=kHkqt  gS] ft l esa A = 90° vkSj  AB = AC  gSA  B  vkSj  C  Kkr
dhft , A

8. n' kkZb,  fd fdl h l eckgq f=kHkqt  dk i zR; sd dks.k  60° gksrk gSA

7.5 f=kHkqt ksas dh l ok±xl erk osQ fy,  oqQN v kSj  d l kSfV; k¡

vki  bl  vè; k;  esa] i gys ; g ns[ k pqosQ gSa fd , d f=kHkqt  osQ rhuksa dks.kksa osQ nwl js f=kHkqt
osQ rhuksa dks.kksa osQ cjkcj gksus i j nksuksa f=kHkqt ksa dk l ok±xl e gksuk vko' ; d ugha gSA vki
l ksp l drs gSa fd l aHkor% , d f=kHkqt  dh rhuksa Hkqt kvksa osQ nwl js f=kHkqt  dh rhuksa Hkqt kvksa
osQ cjkcj gksus i j  f=kHkqt  l ok±xl e gks t k, ¡A vki  ; g fi Nyh d{kkvksa esa i <+ pqosQ gSa fd
, sl h fLFkfr esa f=kHkqt  fu%l ansg l ok±xl e gksrs gSaA

bl  / kj.kk dks fuf' pr djus osQ fy, ]  4cm] 3-5cm vkSj 4-5cm osQ nks f=kHkqt  [ khafp,
(nsf[ k,  vkòQfr 7.35)A bUgsa dkVdj] , d nwl js i j j f[ k, A vki  D; k ns[ krs gSa\  ; fn cjkcj
Hkqt kvksa dks , d nwl js i j  j [ kk t k, A ; s , d nwl js dks i w.kZr; k <d ysrs gSa vr%] nksuksa f=kHkqt
l ok±xl e gSaA

v koQ̀fr   7.35

bl  fØ; kdyki  dks oqQN vU;  f=kHkqt  [ khapdj nksgjkb, A bl  i zdkj] ge l ok±xl erk
osQ , d vkSj fu; e i j  i gq¡p t krs gSa%

i zes;  7.4 (SSS l ok±xl erk fu; e ) : ; fn , d f=kHkqt  dh rhuksa Hkqt k, ¡ , d vU;  f=kHkqt
dh rhuksa Hkqt kvksa osQ cjkcj gksa] rks nksuksa f=kHkqt  l ok±xl e gksrs gSaA

, d mi ; qDr jpuk djosQ] bl  i zes;  dks fl ¼ fd; k t k l drk gSA
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vki  SAS l ok±xl erk fu; e esa i gys gh ns[ k pqosQ gSa fd cjkcj dks.kksa osQ ; qXe l axr
cjkcj Hkqt kvksa osQ ; qXeksa osQ chp esa (varxZr) gksus pkfg,  vkSj ; fn , sl k ugha gks] rks nksuksa
f=kHkqt  l ok±xl e ugha Hkh gks l drs gSaA

bl  fØ; kdyki  dks dhft ,  %
nks l edks.k f=kHkqt  , sl s [ khafp,  ft uesa i zR; sd dk d.kZ 5 l seh vkSj , d Hkqt k 4 cm

dh gks (nsf[ k,  vkòQfr 7-36)A

v koQ̀fr   7.36

bUgsa dkfV,  vkSj , d nwl js i j  bl  i zdkj j f[ k,  fd budh cjkcj Hkqt k, ¡ , d nwl js
i j  vk, ¡A ; fn vko' ; d gks] rks f=kHkqt ksa dks ?kqekb,A vki  D; k ns[ krs gSa\

vki  ns[ krs gSa fd nksuksa f=kHkqt  , d nwl js dks i w.kZr; k <d ysrs gSa vkSj bl hfy,  ; s
l ok±xl e gSaA ; gh fØ; kdyki  l edks.k f=kHkqt ksa osQ vU;  ; qXe ysdj nksgjkb,A vki  D; k
ns[ krs gSa\

vki  i k, ¡xs fd nksuksa l edks.k f=kHkqt  l ok±xl e gksaxs] ; fn muosQ d.kZ cjkcj gksa vkSj
Hkqt kvksa dk , d ; qXe cjkcj gksA vki  bl  rF;  dh t k¡p fi Nyh d{kkvksa esa dj pqosQ gSaA

è; ku nhft ,  fd bl  fLFkfr esa l edks.k varxZr dks.k ugha gSA
bl  i zdkj] vki  fuEufyf[ kr l ok±xl erk fu; e i j i gq¡p x,  gSa%

i zes;  7.5 (RHS l ok±xl erk fu; e)  : ; fn nks l edks.k f=kHkqt ksa esa] , d f=kHkqt  dk d.kZ
vkSj , d Hkqt k Øe' k% nwl js f=kHkqt  osQ d.kZ vkSj , d Hkqt k osQ cjkcj gksa] rks nksuksa f=kHkqt
l ok±xl e gksrs gSaA

è; ku nhft ,  fd ; gk¡ RHS  l edks. k (Right angle) - d. kZ (Hypotenuse) - Hkqt k
(Side) dks n' kkZrk gSA

vkb,  vc oqQN mnkgj.k ysaA
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mnkgj . k 7 : AB  , d js[ kk[ kaM gS rFkk fcanq P vkSj Q bl
js[ kk[ kaM AB osQ foi jhr vksj bl  i zdkj fLFkr gSa fd buesa l s
i zR; sd  A  vkSj B l s l enwjLFk gS (nsf[ k,  vkòQfr 7-37)A
n' kkZb,  fd js[ kk PQ  js[ kk[ kaM  AB dk yEc l ef}Hkkt d gSA

gy  : vki dks PA = PB vkSj   QA = QB fn; k gqvk gSA
vki dks n' kkZuk gS fd  PQ  AB gS vkSj   PQ  js[ kk[ kaM  AB
dks l ef}Hkkft r djrh gSA eku yhft ,  js[ kk  PQ  js[ kk[ kaM
AB dks  C i j  i zfrPNsn djrh gSA D; k vki  bl  vkòQfr esa
nks l ok±xl e f=kHkqt ksa dks ns[ k l drs gSa\

vkb,   PAQ vkSj  PBQ  ysaA

bu f=kHkqt ksa esa]
AP = BP  ( fn; k gS)

AQ = BQ  ( fn; k gS)

PQ = PQ  (mHk; fu"B)

vr%] PAQ  PBQ (SSS fu; e)

bl fy, ] APQ = BPQ (CPCT)

vc  PAC vkSj   PBC  dks yhft ,A vki dks i zkIr gS %

AP = BP ( fn; k gS)

                             APC = BPC (APQ = BPQ Åi j fl ¼ fd; k gS)

PC = PC (mHk; fu"B)

vr%] PAC  PBC (SAS fu; e)

bl fy, ] AC = BC (CPCT) (1)

vkSj ACP = BCP (CPCT)

l kFk gh] ACP + BCP = 180° ( jSf[ kd ; qXe)

bl fy, ] 2ACP  = 180°

; k] ACP  = 90° (2)

v koQ̀fr   7.37
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(1) vkSj (2) l s] vki  fu"d"kZ fudky l drs gSa fd js[ kk PQ js[ kk[ kaM AB dk yEc
l ef}Hkkt d gSA

[è; ku nhft ,  fd  PAQ vkSj   PBQ dh l ok±xl erk n' kkZ,  fcuk] vki  ; g ugha fn[ kk
l drs fd  PAC    PBC gS] ; | fi  AP = BP  ( fn; k gS) ] PC =PC (mHk; fu"B)  vkSj
PAC = PBC (APB esa cjkcj Hkqt kvksa osQ l Eeq[ k dks.k)  gSA ; g bl  dkj.k gS fd
bul s gesa SSA fu; e i zkIr gksrk gS] t ks f=kHkqt ksa dh l ok±xl erk osQ fy,  l nSo ekU;  ugha
gSA l kFk gh] dks.k cjkcj Hkqt kvksa osQ varxZr ugha gSA]

vkb,  oqQN vkSj mnkgj.k ysaA

mnkgj . k 8 : fcanq A i j  i zfrPNsn djus okyh nks js[ kkvksa l vkSj  m l s l enwjLFk , d fcanq P
gS (nsf[ k,  vkÑfr 7-38)A n' kkZb,  fd js[ kk AP nksuksa js[ kkvksa osQ chp osQ dks.k dks
l ef}Hkkft r djrh gSA

gy  : vki dks fn; k gS fd js[ kk, ¡ l vkSj  m i jLi j  A i j  i zfrPNsn djrh gSaA eku yhft ,
PB  l vkSj  PC  m gSA ; g fn; k gS fd PB = PC gSA

vki dks n' kkZuk gS fd PAB = PAC gSA

vc] PAB vkSj  PAC esa]

PB = PC ( fn; k gS)

PBA = PCA = 90° ( fn; k gS)

PA = PA (mHk; fu"B)

vr%] PAB  PAC (RHS fu; e)

bl fy, ] PAB = PAC (CPCT)

è; ku nhft ,  fd ; g i fj.kke i z' ukoyh 7-1 osQ i z' u 5 esa fl ¼ fd,  x,  i fj .kke dk
foykse gSA

v koQ̀fr   7.38    
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i z' ukoyh 7.3

1. ABC vkSj  DBC , d gh vk/ kj  BC i j cus nks
l ef}ckgq f=kHkqt  bl  i zdkj gSa fd A vkSj  D Hkqt k BC
osQ , d gh vksj fLFkr gSa  (nsf[ k,  vkÑfr 7-39)A
; fn AD c<+kus i j  BC dks P i j i zfrPNsn djs] rks
n' kkZb,  fd

(i) ABD  ACD

(ii) ABP ACP

(iii) AP dks.k A vkSj dks.kD nksuksa dks l ef}Hkkft r djrk gSA

(iv) AP js[ kk[ kaM BC dk yEc l ef}Hkkt d gSA

2. AD , d l ef}ckgq f=kHkqt  ABC dk , d ' kh"kZyEc gS] ft l esa AB = AC gSA n' kkZb,  fd

(i) AD js[ kk[ kaM BC dks l ef}Hkkft r djrk gSA    (ii) AD dks.k A dks l ef}Hkkft r djrk
gSSA

3. , d f=kHkqt  ABC dh nks Hkqt k, ¡ AB vkSj
BC rFkk ekfè; dk AM Øe' k% ,d nwl js
f=kHkqt  dh Hkqt kvksa PQ vkSj QR rFkk ekfè; dk
PN osQ cjkcj gSa (nsf[ k,  vkÑfr 7-40)A
n' kkZb,  fd

(i) ABM  PQN

(ii) ABC PQR

4. BE vkSj  CF , d f=kHkqt  ABC osQ nks cjkcj ' kh"kZyEc gSaA RHS l ok±xl erk fu; e dk i z; ksx
djosQ fl ¼ dhft ,  fd ABC , d l ef}ckgq f=kHkqt  gSA

5. ABC , d l ef}ckgq f=kHkqt  gS ft l esa AB = AC gSA AP  BC [ khap dj n' kkZb,  fd
B = C gSA

v koQ̀fr  7.39

v koQ̀fr  7.40
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7.6 l kj ka' k

bl  vè; k;  esa] vki us fuEu fcanqvksa dk vè; ; u fd; k gS%

1. nks vkòQfr; k¡ l ok±xl e gksrh gSa] ; fn mudk ,d gh vkdkj gks vkSj , d gh eki  gksA

2. l eku f=kT; kvksas okys nks òÙk l ok±xl e gksrs gSaA

3. l eku Hkqt kvksa okys nks oxZ l ok±xl e gksrs gSaA

4. ; fn f=kHkqt  ABC vkSj PQR l axrrk A  P, B  Q vkSj  C  R, osQ varxZr l ok±xl e gksa] rks
mUgsa l kaosQfrd : i  esa  ABC  PQR fy[ krs gSaA

5. ; fn ,d f=kHkqt  dh nks Hkqt k, ¡ vkSj varxZr dks.k nwl js f=kHkqt  dh nks Hkqt kvksa vkSj varxZr
dks.k osQ cjkcj gksa] rks nksuksa f=kHkqt  l ok±xl e gksrs gSa (SAS l ok±xl erk fu; e)A

6. ; fn ,d f=kHkqt  osQ nks dks.k vkSj varxZr Hkqt k nwl js f=kHkqt  osQ nks dks.kksa vkSj varxZr Hkqt k
osQ cjkcj gksa] rks nksuksa f=kHkqt  l ok±xl e gksrs gSa (ASA l ok±xl erk fu; e)A

7. ; fn ,d f=kHkqt  osQ nks dks.k vkSj , d Hkqt k nwl js f=kHkqt  osQ nks dks.kksa vkSj l axr Hkqt k osQ
cjkcj gksa] rks nksuksa f=kHkqt  l ok±xl e gksrs gSa (AAS l ok±xl erk fu; e)A

8. f=kHkqt  dh cjkcj Hkqt kvksa osQ l Eeq[ k dks.k cjkcj gksrs gSaA

9. f=kHkqt  osQ cjkcj dks.kksa dh l Eeq[ k Hkqt k, ¡ cjkcj gksrh gSaA

10. fdl h l eckgq f=kHkqt  dk i zR; sd dks.k 60º dk gksrk gSA

11. ; fn , d f=kHkqt  dh rhuksa Hkqt k, ¡ nwl js f=kHkqt  dh rhuksa Hkqt kvksa osQ cjkcj gksa] rks nksuksa f=kHkqt  l ok±xl e
gksrs gSa  (SSS l ok±xl erk fu; e)A

12. ; fn nks l edks.k f=kHkqt ksa esa] , d f=kHkqt  dk d.kZ vkSj , d Hkqt k Øe' k% nwl js f=kHkqt  osQ d.kZ vkSj
, d Hkqt k osQ cjkcj gksa] rks nksuksa f=kHkqt  l ok±xl e gksrs gSa  (RHS l ok±xl erk fu; e)A    
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v è; k; 8

prqHkqZt

8.1 l ekar j  prqHkZqt  osQ xq. k

vki  d{kk vkB esa prqHkZqt ksa vkSj muds çdkjksa dk vè; ; u dj pqds gSaA , d prqHkZqt  pkj
Hkqt k, ¡] pkj dks.k vkSj pkj ' kh"kZ gSaA , d l ekarj prqHkZqt  , d prqHkZqt  gS ft l esa l Eeq•
Hkqt kvksa ds nksuksa ; qXe l ekarj gSa
vkb,  , d fØ; kdyki  djsaA

dkxt  i j  , d l ekarj prqHkqZt  [ khap dj ml s dkV
yhft , A vc bl s fod.kZ osQ vuqfn' k dkV yhft ,
(nsf[ k,  vkÑfr  8.1)A vki  nks f=kHkqt  i zkIr djrs gSaA bu
f=kHkqt ksa osQ ckjs esa vki  D; k dg l drs gSa\

, d f=kHkqt  dks nwl js f=kHkqt  i j  jf[ k, A ; fn vko' ; d
gks] rks f=kHkqt  dks ?kqekb,  HkhA vki  D; k ns[ krs gSa\

nsf[ k,  fd nksuksa f=kHkqt  i jLi j  l ok±xl e gSaA

oqQN vkSj l ekarj prqHkqZt  [ khap dj bl  fØ; kdyki  dks nksgjkb, A i zR; sd ckj vki
i k, ¡xs fd l ekarj prqHkqZt  dk , d fod.kZ ml s nks l ok±xl e f=kHkqt ksa esa foHkkft r djrk gSA

vc vkb,  bl  i fj .kke dks fl ¼ djsaA

i zes;  8.1 : fdl h l ekarj prqHkZqt  dk , d fod.kZ ml s nks l ok±xl e f=kHkqt ksa esa foHkkft r
djrk gSA

v kÑfr  8.1
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mi i fÙk : eku yhft ,  ABCD , d l ekarj prqHkZqt  gS vkSj  AC ml dk , d fod.kZ gS (nsf[ k,
vkÑfr  8.2)A nsf[ k,  fd fod.kZ AC l ekarj prqHkZqt  ABCD dks nks f=kHkqt ksa ABC vkSj CDA
esa foHkkft r djrk gSA gesa fl ¼ djuk gS fd ; s nksuksa f=kHkqt  l ok±xl e gSaA

ABC vkSj  CDA osQ fy,  è; ku nhft ,  fd  BC || AD gS vkSj  AC , d fr; Zd js[ kk
gSA

bl fy, ]BCA = DAC ( , dkarj dks.kksa dk ; qXe)

l kFk gh] AB || DC vkSj  AC , d fr; Zd js[ kk gSA

bl fy, ]BAC = DCA ( , dkarj dks.kksa dk ; qXe)

vkSj AC = CA (mHk; fu"B)

vr%] ABC  CDA (ASA fu; e)

vFkkZr~ fod.kZ AC l ekarj prqHkZqt  ABCD dks nks l ok±xl e f=kHkqt ksa ABC vkSj CDA esa
foHkkft r djrk gSA

vc l ekarj prqHkZqt  ABCD dh l Eeq[ k Hkqt kvksa dks ekfi , A vki  D; k ns[ krs gSa\

vki  i k, ¡xs fd  AB = DC vkSj  AD = BC gSA

; g l ekarj prqHkZqt  dk , d vU;  xq.k gS] ft l s uhps fn; k t k jgk gS %

i zes;   8.2 : , d l ekarj prqHkZqt  esa l Eeq[ k Hkqt k, ¡ cjkcj gksrh gSaA

vki  i gys gh fl ¼ dj pqosQ gSa fd l ekarj prqHkZqt  dk fod.kZ ml s nks l ok±xl e
f=kHkqt ksa esa foHkkft r djrk gSA vr%] vki  buosQ l axr Hkkxksa] eku yhft ,  Hkqt kvksa] osQ ckjs
esa D; k dg l drs gSa\  ; s cjkcj gSaA

bl fy, ] AB = DC vkSj AD = BC gSA

vc bl  i fj .kke dk foykse D; k gS\  vki  t kurs gSa fd t ks i zes;  ( fdl h dFku)  esa
fn; k gks] rks ml osQ foykse esa ml s fl ¼ djuk gksrk gS vkSj t ks i zes;  esa fn; k x; k gS ml s
foykse esa fn; k gqvk ekuk t krk gSA è; ku nhft ,  fd i zes;  8.2 dks fuEu : i  esa Hkh fy[ kk
t k l drk gS %

; fn , d prqHkZqt  , d l ekarj prqHkZqt  gS] rks ml dh l Eeq[ k Hkqt kvksa dk i zR; sd ; qXe
cjkcj gksrk gSA bl fy, ] bl dk foykse fuEu gksxk %

v kÑfr   8.2
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i zes;  8.3 : ; fn , d prqHkZqt  dh l Eeq[ k Hkqt kvksa dk i zR; sd ; qXe cjkcj gks] rks og , d
l ekarj prqHkZqt  gksrk gSA

D; k vki  bl osQ dkj.k ns l drs gSa\

eku yhft ,  prqHkZqt  ABCD dh Hkqt k, ¡ AB
vkSj CD  cjkcj gSa vkSj l kFk gh  AD = BC gS
(nsf[ k,  vkÑfr  8.3)A fod.kZ AC [ khafp, A

Li "Vr%]  ABC CDA (D; ksa\ )

vr%]       BAC =DCA

vkSj BCA =DAC (D; ksa\ )

D; k vc vki  dg l drs gSa fd  ABCD , d l ekarj prqHkZqt  gS\  (D; ksa\ )

vki us vHkh ns[ kk gS fd , d l ekarj prqHkZqt  esa l Eeq[ k Hkqt kvksa dk i zR; sd ; qXe cjkcj
gksrk gS vkSj foykser% ; fn fdl h prqHkZqt  eas l Eeq[ k Hkqt kvksa dk i zR; sd ; qXe cjkcj gks]
rks og , d l ekarj prqHkZqt  gksrk gSA D; k ge ; gh i fj .kke l Eeq[ k dks.kksa osQ ; qXeksa osQ ckjs
esa Hkh fudky l drs gSa\

, d l ekarj prqHkZqt  [ khafp,  vkSj ml osQ dks.kksa dks ekfi , A vki  D; k ns[ krs gSa\

l Eeq[ k dks.kksa dk i zR; sd ; qXe cjkcj gSA

bl s oqQN vkSj l ekarj prqHkZqt  ysdj nksgjkb, A bl l s ge , d vU;  i fj .kke i j  i gq¡prs
gSa] t ks fuEu gS %

i zes;  8.4 : , d l ekarj prqHkZqt  esa l Eeq[ k dks.k cjkcj gksrs gSaA

vc] D; k bl  i fj .kke dk foykse Hkh l R;  gS\  gk¡] , sl k gh gSA prqHkZqt  osQ dks.k ; ksx
xq.k vkSj fr; Zd js[ kk }kjk i zfrPNsfnr l ekarj js[ kkvksa osQ xq.kksa dk i z; ksx djosQ] ge ns[ k
l drs gSa fd mi jksDr dk foykse Hkh l R;  gSA bl  i zdkj] gesa fuEu i zes;  i zkIr gksrh gS%

i zes;  8.5 : ; fn , d prqHkZqt  esa l Eeq[ k dks.kksa dk i zR; sd ; qXe cjkcj gks] rks og , d
l ekarj prqHkZqt  gksrk gSA

l ekarj prqHkZqt  dk , d xq.k vkSj Hkh gSA vkb,  bl dk vè; ; u djsaA , d l ekarj
prqHkZqt  ABCD [ khafp,  vkSj ml osQ nksuksa fod.kZ AC vkSj BD [ khafp, ] t ks i jLi j  O i j

v kÑfr   8.3
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i zfrPNsn djrs gSa (nsf[ k,  vkÑfr  8.4)A

OA, OB, OC vkSj  OD dh yEckb; k¡ ekfi , A

vki  D; k ns[ krs gSa\  vki  ns[ ksaxs fd

OA = OC vkSj OB = OD

gSA vFkkZr~ O nksuksa fod.kks± dk eè; &fcanq gSA

oqQN vkSj l ekarj prqHkZqt  ysdj bl  fØ; kdyki  dks nksgjkb, A

i zR; sd ckj] vki  i zkIr djsaxs fd O nksuksa fod.kks± dk eè; &fcanq gSA

bl  i zdkj] ge fuEu i zes;  i zkIr djrs gSa %

i zes;  8.6 : l ekarj prqHkqZt  osQ fod.kZ , d nwl js dks ( i jLi j)  l ef}Hkkft r djrs gSaA

vc] ; fn , d prqHkZqt  osQ fod.kZ , d nwl js dks l ef}Hkkft r djsa] rks D; k gksxk\  D; k
; g , d l ekarj prqHkZqt  gksxk\  okLro esa] ; g l R;  gSA

; g i zes;  8.6 osQ i fj .kke dk foykse gSA bl s uhps fn; k t k jgk gS %

i zes;  8.7 : ; fn , d prqHkZqt  osQ fod.kZ , d nwl js dks l ef}Hkkft r djsa] rks og , d l ekarj
prqHkZqt  gksrk gSA

vki  bl  i fj .kke osQ fy,  roZQ fuEu i zdkj ns l drs gSa %

è; ku nhft ,  fd vkÑfr  8.5 esa] ; g fn; k gS fd  OA = OC vkSj  OB = OD gSA

vr%]   AOB  COD (D; ksa\ )

bl fy, ] ABO = CDO (D; ksa\ )

bl l s gesa AB || CD i zkIr gksrk gSA

bl h i zdkj] BC || AD gSA

vr%] ABCD , d l ekarj prqHkZqt  gSA

vkb,  vc oqQN mnkgj.k ysaA

v kÑfr   8.4

v kÑfr   8.5
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mnkgj . k 1 : n' kkZb,  fd , d vk; r dk i zR; sd dks.k , d l edks.k gksrk gSA

gy  : ; kn dhft ,  fd , d vk; r D; k gksrk gSA

, d vk; r og l ekarj prqHkqZt  gksrk gS ft l dk , d
dks.k l edks.k gksA

eku yhft ,   ABCD , d vk; r gS] ft l esa A = 90° gSA

gesa n' kkZuk gS fd  B = C = D = 90° gSA

AD || BC vkSj  AB , d fr; Zd js[ kk gS (nsf[ k,  vkÑfr  8.6)A

bl fy, ]        A + B = 180° ( fr; Zd js[ kk osQ , d gh vksj osQ var% dks.k)
i jUrq] A =90° gSA

bl fy, ] B =180° – A = 180° – 90° = 90°

v c C = A vkSj  D = B ( l ekarj prqHkZqt  osQ l Eeq[ k dks.k)
bl fy, ] C = 90° vkSj D = 90°

vr%] vk; r dk i zR; sd dks.k 90° gSA

mnkgj . k 2 : n' kkZb,  fd , d l eprqHkZqt  osQ fod.kZ i jLi j  yEc gksrs gSaA

gy  : l eprqHkZqt  ABCD i j  fopkj dhft ,  (nsf[ k,  vkÑfr  8.7)A

vki  t kurs gSa fd   AB = BC = CD = DA (D; ksa\ )

vc] AOD vkSj  COD esa]

OA = OC ( l ekarj prqHkZqt  osQ fod.kZ i jLi j  l ef}Hkkft r djrs gSa)

OD = OD (mHk; fu"B)

AD = CD ( fn; k gS)

vr%] AOD  COD (SSS l ok±xl erk fu; e)

bl fy, ] AOD = COD (CPCT)

i jUrq] AOD + COD = 180° ( jSf[ kd ; qXe)

bl fy, ] 2AOD = 180°

; k] AOD = 90°

vr%] l eprqZHkqt  osQ fod.kZ i jLi j  yEc gSaA

v kÑfr  8.6

v kÑfr   8.7
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mnkgj . k 3 : ABC , d l ef}ckgq f=kHkqt  gS] ft l esa AB = AC gSA AD cfg"dks.k PAC dks
l ef}Hkkft r djrk gS vkSj  CD || BA gS (nsf[ k,  vkÑfr  8.8)A n' kkZb,  fd

(i) DAC = BCA vkSj (ii) ABCD , d l ekarj prqHkZqt  gSA

gy  : (i) ABC , d l ef}ckgq f=kHkqt  gS] ft l esa AB = AC gSA (fn; k gS)

bl fy, ]ABC =ACB ( cjkcj Hkqt kvksa osQ l Eeq[ k dks.k)

l kFk gh]   PAC = ABC + ACB

( f=kHkqt  dk cfg"dks.k)

; k] PAC = 2ACB (1)

vc] AD dks.k PAC dks l ef}Hkkft r djrh gSA

bl fy, ]PAC = 2DAC (2)

vr%]

2DAC = 2ACB [(1) vkSj  (2) l s]

; k] DAC = ACB

(ii) vc ; s nksuksa cjkcj dks.k os , dkarj dks.k gSa t ks js[ kk[ kaMksa BC vkSj  AD dks fr; Zd js[ kk
AC }kjk i zfrPNsn djus l s curs gSaA

bl fy, ] BC || AD

l kFk gh] BA || CD gSA

bl  i zdkj] prqHkZqt  ABCD dh l Eeq[ k Hkqt kvksa osQ nksuksa ; qXe l ekarj gSaA

vr%] ABCD , d l ekarj prqHkZqt  gSA

mnkgj . k 4 : nks l ekarj js[ kkvksa l vkSj  m dks , d fr; Zd js[ kk p i zfrPNsn djrh gS (nsf[ k,
vkÑfr  8.9)A n' kkZb,  fd var% dks.kksa osQ l ef}Hkkt dksa l s cuk prqHkZqt  , d vk; r gSA

gy  : ; g fn; k gS fd  l || m gS vkSj fr; Zd js[ kk p bUgsa Øe' k% fcanqvksa A vkSj  C i j  i zfrPNsn
djrh gSA

PAC vkSj  ACQ osQ l ef}Hkkt d B i j  i zfrPNsn dj rs gSa vkSj ACR vkSj
SAC osQ l ef}Hkkt d  D i j  i zfrPNsn djrs gSaA

v kÑfr   8.8
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gesa n' kkZuk gS fd prqHkZqt  ABCD , d vk; r gSA

vc] PAC = ACR

(l || m vkSj fr; Zd js[ kk p l s cus , dkarj dks.k)

bl fy, ]
1
2 PAC =

1
2  ACR

vFkkZr~] BAC = ACD

; s cjkcj dks.k js[ kkvksa AB vkSj  DC osQ fr; Zd js[ kk AC
}kjk i zfrPNsfnr djus l s curs gSa vkSj  ; s , dkarj dks.k gSaA

bl fy, ] AB || DC

bl h i zdkj] BC || AD (ACB vkSj  CAD ysus i j )

vr%] ABCD , d l ekarj prqHkqZt  gSA

l kFk gh] PAC + CAS = 180° ( jSf[ kd ; qXe)

bl fy, ]
1
2

 PAC +
1
2

 CAS =
1
2

 × 180° = 90°

; k] BAC + CAD = 90°

; k] BAD = 90°

bl fy, ] ABCD , d l ekarj prqHkZqt  gS ft l dk , d dks.k l edks.k gSA

vr% ABCD , d vk; r gSA

mnkgj . k 5 : n' kkZb,  fd , d l ekarj prqHkZqt  osQ dks.kksa osQ l ef}Hkkt d , d vk; r
cukrs gSaA
gy  : eku yhft ,  P, Q, R vkSj  S Øe' k% l ekarj
prqHkZqt  ABCD osQ A vkSj  B,  B vkSj  C,
C vkSj  D rFkk D vkSj  A osQ l ef}Hkkt dksa
osQ i zfrPNsn fcanq gSa  (nsf[ k,  vkÑfr  8.10)A

ASD esa vki  D; k ns[ k l drs gSa\

pw¡fd  DS dks.k D dks vkSj AS dks.kA dks l ef}Hkkft r djrs gSa] bl fy,

v kÑfr   8.9

v kÑfr   8.10
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DAS + ADS =
1
2

 A + 
1
2
D

=
1
2

 (A + D)

=
1
2

 × 180°

(A vkSj  D fr; Zd js[ kk osQ , d gh vksj osQ var% dks.k gSa)
= 90°

l kFk gh] DAS + ADS + DSA = 180° (f=kHkqt  dk dks.k ; ksx xq.k)

; k] 90° + DSA = 180°

; k] DSA = 90°

vr%] PSR = 90° (DSA dk ' kh"kkZfHkeq[ k dks.k)

bl h i zdkj] ; g n' kkZ; k t k l drk gS fd  APB = 90° ; k SPQ = 90°  (t Sl k fd
DSA osQ fy,  fd; k Fkk)A bl h i zdkj] PQR = 90° vkSj   SRQ = 90°  gSA

bl fy, ] PQRS , d , sl k prqHkZqt  gS ft l osQ l Hkh dks.k l edks.k gSaA

D; k ge fu"d"kZ fudky l drs gSa fd ; g , d vk; r gS\  vkb,  bl dh t k¡p djsaA

ge n' kkZ pqosQ gSa fdPSR = PQR = 90° vkSj  SPQ =  SRQ = 90° gS] vFkkZr~
l Eeq[ k dks.kksa osQ nksuksa ; qXe cjkcj gSaA

vr% PQRS , d l ekarj prqHkqZt  gS] ft l esa , d dks.k (okLro esa l Hkh dks.k)  l edks.k gSaA
bl fy, ] PQRS , d vk; r gSA

i z' ukoyh8.1

1. ; fn , d l ekarj prqHkZqt  osQ fod.kZ cjkcj gksa] rks n' kkZb,  fd og , d vk; r gSA

2. n' kkZb,  fd ,d oxZ osQ fod.kZ cjkcj gksrs gSa vkSj i jLi j l edks.k i j l ef}Hkkft r djrs gSaA

3. l ekarj prqHkZqt  ABCD dk fod.kZ AC dks.kA  dks

l ef}Hkkft r djrk gS (nsf[ k,  vkÑfr  8.11)A n' kkZb,
fd

(i) ; g C dks Hkh l ef}Hkkft r djrk gSA

(ii) ABCD , d l eprqHkZqt  gSA
v kÑfr   8.11
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4. ABCD , d vk; r gS ft l esa fod.kZ AC nksuksa dks.kksaA vkSj C dks l ef}Hkkft r djrk gSA

n' kkZb,  fd (i) ABCD , d oxZ gS (ii) fod.kZ BD nksuksa dks.kksa B vkSjD dks l ef}Hkkft r djrk gS

5. l ekarj prqHkZqt  ABCD osQ fod.kZ BD i j nks fcanq
P vkSj  Q bl  i zdkj fLFkr gSa fd  DP = BQ gS

(nsf[ k,  vkÑfr  8.12)A n' kkZb,  fd

(i) APD  CQB

(ii) AP = CQ

(iii) AQB  CPD

(iv) AQ = CP

(v) APCQ , d l ekarj prqHkZqt  gSA

6. ABCD , d l ekarj prqHkZt  gS rFkk AP vkSj  CQ

' kh"kks± A vkSj  C l s fod.kZ BD i j Øe' k% yEc gSa
(nsf[ k,  vkÑfr  8.13)A n' kkZb,  fd

(i) APB  CQD

(ii) AP = CQ

7. ABCD , d l eyac gS] ft l esa  AB || DC vkSj
AD = BC gS (nsf[ k,  vkÑfr  8.14)A n' kkZb,  fd

(i) A = B

(ii) C = D

(iii) ABC  BAD

(iv) fod.kZ AC = fod.kZ BD gSA

[l aosQr  : AB dks c<+kb,  vkSj  C l s gksdj DA
osQ l ekarj , d js[ kk [ khafp,  t ks c<+h gqbZ
Hkqt k AB dks E i j i zfrPNsn djsA]

v kÑfr   8.12

v kÑfr    8.13

v kÑfr   8.14
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8.2 eè; &fcanq i zes;

vki  , d f=kHkqt  vkSj , d prqHkZqt  osQ vusd xq.kksa dk vè; ; u dj pqosQ gSaA vkb,  f=kHkqt
osQ , d vU;  xq.k dk vè; ; u djsa] t ks , d f=kHkqt  dh Hkqt kvksa osQ eè; &fcanqvksa l s
l acaf/ r gSA bl osQ fy, ] fuEufyf[ kr fØ; kdyki  dhft ,  %

, d f=kHkqt  ABC [ khafp,  vkSj ml dh nks Hkqt kvksa AB vkSj  AC osQ eè; &̄cnq E vkSj  F
vafdr dhft , A E  vkSj F  dks feykb,  (nsf[ k,  vkÑfr  8.15)A

EF vkSj  BC dks ekfi , A l kFk gh]AEF vkSj  ABC dks Hkh ekfi , A vki  D; k
ns[ krs gSa\

vki  i k, ¡xs fd

EF = 
1
2

 BC vkSj  AEF = ABC

gSA vr%] EF || BC gSA

oqQN vU;  f=kHkqt  ysdj] bl  fØ; kdyki  dks nksgjkb, A

bl  i zdkj] vki  l jyrk l s fuEu i zes;  i j  i gq¡p l drs gSa%

i zes;  8.8 : fdl h f=kHkqt  dh fdUgh nks Hkqt kvksa osQ eè; &fcanqvksa dks feykus okyk js[ kk[ kaM
rhl jh Hkqt k osQ l ekarj gksrk gSA

vki  bl  i zes;  dks fuEufyf[ kr l aosQr dh l gk; rk l s fl ¼ dj l drs gSaA

vkÑfr  8.16 dks nsf[ k, ] ft l esa E vkSj  F Øe' k%
ABC dh Hkqt kvksa AB vkSj  AC osQ eè; &fcanq gSa rFkk
CD || BA gSA

AEF  CDF (ASA fu; e)

bl fy, ] EF = DF vkSj  BE = AE = DC (D; ksa\ )

vr%] BCDE , d l ekarj prqHkZqt  gSA  (D; ksa\ )

bl l s  EF || BC i zkIr gksrk gSA

v kÑfr    8.15

v kÑfr   8.16
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è; ku nhft ,  fd  EF = 
1
2

 ED = 
1
2

BC gSA

D; k vki  i zes;  8.8 dk foykse fy[ k l drs gSa\  D; k ; g foykse l R;  gS\
vki  ns[ ksaxs fd Åi j  fn,  x,  i zes;  dk foykse Hkh l R;  gSA bl s uhps fn; k t k jgk gS %

i zes;  8.9 : fdl h f=kHkqt  dh , d Hkqt k osQ eè; &fcanq l s nwl jh Hkqt k osQ l ekarj [ khaph xbZ
js[ kk rhl jh Hkqt k dks l ef}Hkkft r djrh gSA

vkÑfr  8.17 esa nsf[ k,  fd   Hkqt k AB dk eè; &fcanq
E gS vkSj E l s gksdj t kus okyh js[ kk l Hkqt k BC osQ
l ekarj gSA l kFk gh] CM || BA gSA

 AEF vkSj   CDF dh l ok±xl erk dk i z; ksx
djosQ]  AF = CF fl ¼ dhft , A

mnkgj . k 6 : ABC esa] D, E vkSj  F Øe' k% Hkqt kvksa
AB, BC vkSj  CA osQ eè; &fcanq gSa (nsf[ k,  vkÑfr
8.18)A n' kkZb,  fd fcUnqvksa D, E vkSj F  dks feykus
i j  ABC pkj l ok±xl e f=kHkqt ksa esa foHkkft r gks
t krk gSA

gy  : pw¡fd  D vkSj  E Øe' k% Hkqt kvksa AB vkSj  BC osQ
eè; &fcanq gSa] bl fy,  i zes;  8-9 }kjk

DE || AC

bl h i zdkj] DF || BC vkSj  EF || AB gSA

bl fy, ] ADEF, BDFE vkSj  DFCE esa l s i zR; sd , d l ekarj prqHkZqt  gSA

vc] DE l ekarj prqHkqZt  BDFE dk , d fod.kZ gSA

bl fy, ]  BDE   FED

bl h i zdkj]  DAF   FED

vkSj  EFC   FED

vr%] pkjksa f=kHkqt  l ok±xl e gSaA

v kÑfr   8.17

v kÑfr   8.18    
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mnkgj . k 7 : l, m vkSj  n rhu l ekarj js[ kk, ¡ gSa] t ks
fr; Zd js[ kkvksa p vkSj  q }kjk bl  i zdkj i zfrPNsfnr gSa
fd  l, m vkSj  n js[ kk p i j  l eku var% [ kaM AB vkSj
BC dkVrh gSa (nsf[ k,  vkÑfr  8.19)A n' kkZb,  fd  l, m
vkSj  n js[ kk q i j  Hkh l eku var% [ kaM DE vkSj  EF
dkVrh gSaA

gy  : gesa AB = BC fn; k gS vkSj gesa DE = EF fl ¼
djuk gSA

vkb, A dksF l s feyk, ¡ vkSj bl l s AF js[ kk m dks
G i j  i zfrPNsn djrh gSA

l eyac ACFD nks f=kHkqt ksa ACF vkSj AFD esa foHkkft r
gks t krk gSA

ACF esa ; g fn; k gS fd  B, Hkqt k AC dk eè; &fcanq gSA (AB = BC)

l kFk gh] BG || CF (pw¡fd  m || n gS)

vr%] G Hkqt k AF dk eè; &fcanq gSA (i zes;  8.9 }kjk)

vc] AFD esa Hkh ge bl h roZQ dk i z; ksx dj l drs gSaA D; ksafd G Hkqt k AF dk
eè; &fcanq gS vkSj GE || AD gS] bl fy,  i zes;  8.9 l s E Hkqt k DF dk eè; &fcanq gSA

vFkkZr~ DE = EF gSA

nwl js ' kCnksa esa] l, m vkSj  n fr; Zd js[ kk q i j  Hkh cjkcj var% [ kaM dkVrh gaSA

i z' ukoyh8.2

1. ABCD , d prqHkqZt  gS ft l esa  P, Q, R vkSj  S Øe' k%
Hkqt kvksa AB, BC, CD vkSj  DA osQ eè; &fcanq gSa
(nsf[ k,  vkòQfr  8.20)A AC ml dk , d fod.kZ gSA
n' kkZb,  fd

(i)  SR || AC  vkSj  SR = 
1
2

 AC gSA

(ii)  PQ = SR gSA
(iii)  PQRS , d l ekarj prqHkZqt  gSA

v kÑfr  8.19

v kÑfr   8.20
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2. ABCD , d l eprqHkZqt  gS vkSj  P, Q, R vkSj  S Øe' k% Hkqt kvksa AB, BC, CD vkSj  DA osQ
eè; &fcanq gSA n' kkZb,  fd prqHkZqt  PQRS , d vk; r gSA

3. ABCD , d vk; r gS] ft l esa P, Q, R vkSj  S Øe' k% Hkqt kvksa AB, BC, CD vkSj  DA osQ
eè; &fcanq gSaA n' kkZb,  fd prqHkZqt  PQRS , d l eprqHkZqt  gSA

4. ABCD , d l eyac gS] ft l esa AB || DC gSA l kFk gh] BD , d fod.kZ gS vkSj  E Hkqt k AD dk
eè; &fcanq gSA E l s gksdj , d js[ kk AB osQ l ekarj [ khaph xbZ gS] t ks BC dks F i j i zfrPNsn
djrh gS (nsf[ k,  vkÑfr  8.21)A n' kkZb,  fd F Hkqt k BC dk eè; &fcanq gSA

v kÑfr   8.21

5. , d l ekarj prqHkZqt  ABCD esa E vkSj  F Øe' k% Hkqt kvksa  AB vkSj  CD osQ eè; &fcanq gSa (nsf[ k,
vkÑfr  8.22)A n' kkZb,  fd js[ kk[ kaM  AF vkSj  EC fod.kZ BD dks l ef=kHkkft r djrs gSaA

v kÑfr   8.22

6. ABC , d f=kHkqt  gS ft l dk dks.k C l edks.k gSA d.kZ AB osQ eè; &fcanq M l s gksdj BC
osQ l ekarj [ khaph xbZ js[ kk AC dks D i j i zfrPNsn djrh gSA n' kkZb,  fd

(i) D Hkqt k AC dk eè; &fcanq gSA (ii) MD  AC gSA

(iii) CM = MA = 
1
2

AB gSA
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8.3 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr fcanqvksa dk vè; ; u fd; k gS %

1. l ekarj prqHkZqt  dk , d fod.kZ ml s nks l ok±xl e f=kHkqt ksa esa foHkkft r djrk gSA

2. , d l ekarj prqHkZqt  esa]

(i) l Eeq[ k Hkqt k, ¡ cjkcj gksrh gSaA (ii) l Eeq[ k dks.k cjkcj gksrs gSaA

(iii) fod.kZ i jLi j l ef}Hkkft r djrs gSaA

3. vk; r osQ fod.kZ i jLi j l ef}Hkkft r djrs gSa vkSj cjkcj gksrs gSaA bl dk foykse Hkh l R;  gSA

4. l eprqHkZqt  osQ fod.kZ i jLi j l edks.k i j l ef}Hkkft r djrs gSaA bl dk foykse Hkh l R;  gSA

5. oxZ osQ fod.kZ i jLi j l edks.k i j l ef}Hkkft r djrs gSa vkSj cjkcj gksrs gSaA bl dk foykse Hkh
l R;  gSA

6. fdl h f=kHkqt  dh fdUgha nks Hkqt kvksa osQ eè; &fcanqvksa dks feykus okyk js[ kk[ kaM rhl jh Hkqt k osQ
l ekarj gksrk gS vkSj ml dk vk/ k gksrk gSA

7. fdl h f=kHkqt  dh , d Hkqt k osQ eè; &fcanq l s nwl jh Hkqt k osQ l ekarj [ khaph xbZ js[ kk rhl jh Hkqt k
dks l ef}Hkkft r djrh gSA
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v è; k; 9

oÙ̀k

9.1 t hok }kj k , d  fcUnq i j  v ar fj r  dks. k

, d js[ kk[ kaM PQ rFkk , d fcUnq  R,  t ks js[ kk  PQ i j  fLFkr u gks] yhft , A  PR rFkk QR
dks feykb,  (nsf[ k,  vkòQfr 9-1)A rc dks.k PRQ, js[ kk[ kaM PQ }kjk fcUnq R i j  varfjr
dks.k dgykrk gSA vkòQfr 9-2 esa dks.k  POQ, PRQ rFkk PSQ D; k dgykrs gSa\  POQ
t hok PQ }kjk osQUnz O i j  varfjr dks.k gS] PRQ rFkk PSQ Øe' k%  PQ }kjk nh?kZ pki
PQ rFkk y?kq pki  PQ i j  fLFkr fcUnqvksa R vkSj S i j  varfjr dks.k gSaA

v koQ̀fr  9.1           v koQ̀fr  9.2

vkb,  ge t hok dh eki  rFkk ml osQ }kjk osQUnz i j  varfjr dks.k esa l aca/  dh t k¡p
djsaA vki  , d òÙk esa fofHkUu t hok, ¡ [ khapdj rFkk muosQ }kjk osQUnz i j  varfjr dks.kksa dks
cukdj ns[ k l drs gSa fd t hok ; fn cM+h gksxh] rks ml osQ }kjk osQUnz i j  varfjr dks.k Hkh
cM+k gksxkA D; k gksxk ; fn vki  nks cjkcj t hok, ¡ ysaxs\  D; k osQUnz i j  varfjr dks.k l eku
gksaxs ; k ugha\
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, d òÙk dh nks ; k vf/ d cjkcj t hok, ¡ [ khafp,
rFkk osQUnz i j  muosQ }kjk varfjr dks.kksa dks ekfi ,
(nsf[ k,  vkòQfr 9-3)A vki  i k, ¡xs fd muosQ }kjk osQUnz
i j  varfjr dks.k cjkcj gSaA vkb,  bl  rF;  dh ge
mi i fÙk nsaA

i zes;  9.1 : òÙk dh cjkcj t hok, ¡ osQUnz i j  cjkcj dks.k
varfjr djrh gSaA

mi i fÙk : vki dks , d òÙk] ft l dk osQUnz O gS] dh
nks cjkcj  t hok, ¡  AB  vkSj   CD  nh gqbZ gSa
(nsf[ k,  vkòQfr 9-4)  rFkk vki  fl ¼ djuk pkgrs
gSa fd  AOB =  COD gSA

f=kHkqt ksa AOB rFkk COD esa]
OA = OC ( , d òÙk dh f=kT; k, ¡)
OB = OD ( , d òÙk dh f=kT; k, ¡)
AB = CD ( fn; k gS)

vr%] AOB  COD (SSS fu; e)

bl  i zdkj] ge i krs gSa fd AOB = COD ( l ok±xl e f=kHkqt ksa osQ l axr Hkkx)

fVIi . kh : l qfo/ k osQ fy,  l̂ ok±xl e f=kHkqt ksa osQ l axr Hkkx* osQ LFkku i j  l a{ksi  esa
CPCT  dk i z; ksx fd; k t k, xk] D; ksafd t Sl k fd vki  ns[ ksaxs fd bl dk ge cgq/ k i z; ksx
djrs gSaA

vc ; fn , d òÙk dh nks t hok, ¡ osQUnz i j  cjkcj dks.k varfjr djsa] rks mu t hokvkssa
osQ ckjs esa vki  D; k dg l drs gSa\  D; k os cjkcj gSa vFkok ugha\  vkb,  ge bl dh fuEu
fØ; kdyki  }kjk t k¡p djsaA

, d vDl  dkx”k (tracing paper) yhft ,  vkSj bl
i j  , d òÙk [ khafp, A bl s òÙk osQ vuqfn' k dkVdj , d
pdrh (disc) i zkIr dhft , A bl osQ osQUnz O i j , d
dks.k  AOB cukb, ] t gk¡ A, B òÙk i j  fLFkr fcUnq gSaA
dsUæ i j ] , d nwl jk dks.k POQ dks.k AOB osQ cjkcj
cukb, A pdrh dks bu dks.kksa osQ fl jksa dks feykus okyh
t hokvksa osQ vuqfn' k dkVsa (nsf[ k,  vkòQfr 9-5)A vki

v koQ̀fr  9.3

v koQ̀fr  9.4

v koQ̀fr   9.5
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nks òÙk[ kaM  ACB rFkk PRQ  i zkIr djsaxsA ; fn vki  , d dks nwl js osQ Åi j  j[ ksaxs] rks vki
D; k vuqHko djsaxs\  os , d nwl js dks i w.kZr; k <d ysaxs] vFkkZr~ os l ok±xl e gksaxsA bl fy,
AB  = PQ gSA

; | fi  vki us bl s , d fo' ks"k n' kk esa gh ns[ kk gS] bl s vki  vU;  l eku dks.kksa osQ fy,
nksgjkb, A fuEu i zes;  osQ dkj.k l Hkh t hok, ¡ cjkcj gksaxh%

i zes;  9.2 : ; fn , d òÙk dh t hokvksa }kjk osQUnz i j varfjr dks.k cjkcj gksa] rks os t hok, ¡
cjkcj gksrh gSaA

mi ; qZDr i zes; ] i zes;  9-1 dk foykse gSA è; ku nhft ,  fd vkòQfr 9-4 esa ; fn vki
 AOB =  COD ysa] rks

   AOB   COD (D; ksa\ )

D; k vc vki  ns[ k l drs gSa fd  AB = CD gS?

i z' ukoyh9.1

1. ; kn dhft ,  fd nks òÙk l ok±xl e gksrs gSa] ; fn mudh f=kT; k, ¡ cjkcj gksaA fl ¼ dhft ,  fd
l ok±xl e òÙkksa dh cjkcj t hok, ¡ muosQ osQUnzksa i j cjkcj dks.k varfjr djrh gSaA

2. fl ¼ dhft ,  fd ; fn l ok±xl e òÙkksa dh t hok, ¡ muosQ osQUnzksa i j cjkcj dks.k varfjr djsa]
rks t hok, ¡ cjkcj gksrh gSaA

9.2 osQUnz l s t hok i j  yEc

fØ; kdyki  : , d vDl  dkxt  i j  , d òÙk [ khafp, A
ekuk bl dk osQUnz  O  gSA , d t hok  AB [ khafp,A dkxt
dks  O l s t kus okyh ,d js[ kk osQ vuqfn' k bl  i zdkj
eksfM+,  fd t hok dk ,d Hkkx nwl js Hkkx i j i M+sA eku
yhft ,  fd eksM+ dk fu' kku  AB  dks  M i j dkVrk gSA rc
OMA = OMB = 90°  vFkok  OM,  AB i j yEc gS
(nsf[ k,  vkòQfr 9-6)A D; k fcUnq  B, A  osQ l ai krh
gksrk gS\

gk¡] ; g gksxkA bl fy,   MA = MB gSA v koQ̀fr  9.6
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OA vkSj  OB dks feykdj rFkk l edks.k f=kHkqt ksa  OMA vkSj  OMB dks l ok±xl e fl ¼
dj bl dh mi i fÙk Lo; a nhft ,A ; g mnkgj.k fuEu i fj .kke dk fo' ks"k ǹ"Vkar gS%

i zes;  9.3 : , d òÙk osQ osQUnz l s , d t hok i j Mkyk x; k yEc t hok dks l ef}Hkkft r
djrk gSA

bl  i zes;  dk foykse D; k gS\ bl dks fy[ kus osQ fy, ] l oZi zFke gesa Li "V gksuk gS fd
i zes;  9-3 esa D; k fn; k x; k gS vkSj D; k fl ¼ djuk gSA fn; k gS fd osQUnz l s t hok i j
yac [ khapk x; k gS vkSj fl ¼ djuk gS fd og t hok dks l ef}Hkkft r djrk gSA vr% foykse
esa i fjdYi uk gS ;̂ fn , d osQUnz l s t kus okyh js[ kk òÙk dh , d t hok dks l ef}Hkkft r
djs* vkSj fl ¼ djuk gS ĵs[ kk t hok i j  yEc gS*A bl  i zdkj] foykse gS%

i zes;  9.4 : , d òÙk osQ osQUnz l s , d t hok dks l ef}Hkkft r djus osQ fy,  [ khaph xbZ js[ kk
t hok i j  yac gksrh gSA

D; k ; g l R;  gS\  bl dks oqQN fLFkfr; ksa esa i z; Ru djosQ nsf[ k, A vki  ns[ ksaxs fd ; g bu l Hkh
fLFkfr; ksa esa l R;  gSA fuEu vH; kl  djosQ nsf[ k,  fd D; k ; g dFku O; ki d : i  esa l R;
gSA ge bl osQ oqQN dFku nsaxs vkSj vki  buosQ dkj.k nhft , A

eku yhft ,  fd , d òÙk] ft l dk osQUnz O gS] dh
AB , d t hok gS vkSj  O dks AB osQ eè; &fcUnq  M l s
feyk; k x; k gSA vki dks fl ¼ djuk gS fd  OM  AB
gSA OA vkSj  OB dks feykb,  (nsf[ k,  vkòQfr 9-7)A
f=kHkqt ksa OAM rFkk  OBM esa]

OA = OB (D; ksa\ )

AM = BM (D; ksa\ )

OM = OM (mHk; fu"B)

vr%] OAM  OBM (D; ksa\ )

bl l s i zkIr gksrk gS% OMA = OMB = 90°    (D; ksa\ )

9.3 l eku t hok, ¡ v kSj  mudh osQUnz l s nwfj ; k¡

eku yhft ,   AB  , d js[ kk gS vkSj   P  dksbZ fcUnq gSA D; ksafd , d js[ kk i j  v l a[ ;  fcUnq
gksrs gSa] bl fy,  ; fn vki  bu l Hkh dks P l s feyk, ¡ rks vki dks v l a[ ;  js[ kk[ kaM PL1, PL2,
PM, PL3, PL4, vkfn feysaxsA bueaas l s dkSu l h fcUnq P l s AB  dh nwjh gS\  vki  FkksM+k

v koQ̀fr   9.7
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òÙk 43

l kspdj bl dk mÙkj i zkIr dj l drs gSaA bu js[ kk[ kaMksa] esa
l s P  l s  AB i j  yEc js[ kk[ kaM vFkkZr~ vkòQfr 9-8 esa  PM
l cl s NksVk gksxkA xf.kr esa bl  l cl s NksVh yEckbZ  PM  dks
P  l s  AB dh nwj h osQ : i  esa i fjHkkf"kr djrs gSaA vr%]
vki  dg l drs gSa fd %

, d fcUnq l s , d js[ kk i j  yEc dh yEckbZ js[ kk dh
fcUnq l s nwjh gksrh gSA

è; ku nhft ,  fd ; fn fcUnq js[ kk i j fLFkr gS] rks js[ kk dh bl l s nwjh ' kwU;  gSA

, d òÙk esa v l a[ ;  t hok, ¡ gks l drh gSaA vki  , d òÙk esa t hok, ¡ [ khapdj t k¡p dj
l drs gSa fd yach t hok] NksVh t hok dh rqyuk esa osQUnz osQ fudV gksrh gSA bl dh vki
fofHkUu yEckbZ dh dbZ t hok, ¡ dh [ khapdj rFkk mudh osQUnz l s nwfj; k¡ eki dj t k¡p dj
l drs gSaA O; kl ] t ks òÙk dh l cl s cM+h t hok gS] dh osQUnz l s D; k nwjh gS\ D; ksafd osQUnz
bl  i j  fLFkr gS] vr% bl dh nwjh ' kwU;  gSA D; k vki  l ksprs gSa fd t hok dh yEckbZ vkSj
ml dh osQUnz l s nwjh esa dksbZ l aca/  gS\ vkb,  ns[ ksa fd D; k , sl k gSA

v koQ̀fr   9.9

fØ; kdyki  : fdl h f=kT; k dk vDl  dkxt  i j  , d òÙk [ khafp, A bl dh nks cjkcj t hok, ¡
AB  rFkk CD  [ khafp,  rFkk bu i j  osQUnz  O  l s yEc  OM  rFkk  ON  Hkh cukb,A vkòQfr
dks bl  i zdkj eksfM+,  fd  D, B  i j  rFkk  C, A  i j  i M+s [nsf[ k,  vkòQfr 9-9 (i)]A vki  i k, ¡xs
fd   O  eksM+ osQ fu' kku  i j  i M+rk gS vkSj N, M  i j  i M+rk gSA vr%]  OM = ON gSA bl
fØ; kdyki  dks osQUnzksa O rFkk O  osQ l ok±xl e oÙ̀k [ khapdj  vkSj  v yx&vyx
cjkcj t hok, ¡  AB  rFkk  CD  ysdj nksgjk, ¡A mu i j  yEc  OM rFkk ON [ khafp,
[nsf[ k,  vkòQfr 9.9(ii)]A buesa l s , d òÙkkdkj pdrh dks dkVdj nwl js òÙk i j bl  i zdkj

v koQ̀fr   9.8
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j [ ksa fd  AB, CD  dks i w.kZ : i  l s <d ysA rc vki  i k, ¡xs fd  O,  O  i j  i M+rk gS rFkk
M, N i j  i M+rk gSA bl  i zdkj] vki us fuEu dks l R; kfi r fd; k gS%

i zes;  9.5 : , d òÙk dh ( ; k l ok±xl e òÙkksa dh)  cjkcj t hok, ¡ osQUnz l s ( ; k osQUnzksa l s)
l eku nwjh i j  gksrh gSA

vc ; g ns[ kk t k,  fd D; k bl dk foykse l R;  gS vFkok ughaA bl osQ fy,  osQUnz  O okyk
,d òÙk [ khafp, A osQUnz O  l s òÙk osQ Hkhrj jgus okys nks cjkcj yEckbZ osQ js[ kk[ kaM OL
 rFkk  OM  [ khafp,  [nsf[ k,  vkòQfr 9-10 (i)]A vc Øe' k% nks t hok, ¡  PQ  vkSj  RS  [ khafp,
t ks OL vkSj OM i j  yEc gksa [nsf[ k,  vkòQfr 9.10(ii)]A  PQ vkSj  RS  dh yEckb; k¡
ekfi , A D; k ; s v l eku gSa\  ugha] nksuksa cjkcj gSaA fØ; kdyki  dks vkSj vf/ d l eku
js[ kk[ kaMksa rFkk mu i j  yEc t hok, ¡ [ khapdj nksgjkb,A bl  i zdkj] i zes;  9-5 dk foykse

v koQ̀fr   9.10

l R; kfi r gks t krk gS] ft l dk dFku uhps fn; k x; k gS%

i zes;  9.6 : , d òÙk osQ osQUnz l s l enwjLFk t hok, ¡ yEckbZ esa l eku gksrh gSaA

vc ge mi ; qZDr i fj .kkeksa i j  vk/ kfjr , d mnkgj.k ysrs gSaA

mnkgj . k 1 : ; fn , d òÙk dh nks i zfrPNsnh t hok, ¡
i zfrPNsn fcUnq l s t kus okys O; kl  l s l eku dks.k cuk, ¡]
rks fl ¼ dhft ,  fd os t hok, ¡ cjkcj gSaA

gy  : fn; k gS fd , d òÙk] ft l dk osQUnz  O  gS] dh nks
t hok, ¡  AB vkSj  CD fcUnq  E  i j  i zfrPNsn djrh gSaA
E  l s t kus okyk  PQ  , d  , sl k O; kl  gS fd
 AEQ =  DEQ  gS ( nsf[ k,  v koQ̀fr  9-11) A v koQ̀fr  9.11
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vki dks fl ¼ djuk gS fd   AB = CD gSA t hokvksa  AB  vkSj   CD i j  Øe' k%  OL  rFkk  OM
yEc [ khafp, A vc]

LOE = 180° – 90° – LEO = 90° – LEO    ( f=kHkqt  osQ dks.kksa osQ ; ksx dk xq.k)
= 90° – AEQ = 90° – DEQ
= 90° – MEO = MOE

f=kHkqt ksa  OLE  rFkk  OME  esa]

LEO = MEO ( fn; k gS)

LOE = MOE (Åi j  fl ¼ fd; k gS)

EO = EO (mHk; fu"B)

vr%] OLE  OME (D; ksa\ )

bl l s i zkIr gksrk gS% OL = OM (CPCT)

bl fy, ] AB = CD (D; ksa\ )

i z' ukoyh 9.2

1. 5 cm rFkk 3 cm f=kT; k okys nks òÙk nks fcUnqvksa i j i zfrPNsn djrs gSa rFkk muosQ osQUnzksa
osQ chp dh nwjh 4 cm gSA mHk; fu"B t hok dh yEckbZ Kkr dhft , A

2. ; fn ,d òÙk dh nks l eku t hok, ¡ òÙk osQ vUnj i zfrPNsn djsa] rks fl ¼ dhft ,  fd , d
t hok osQ [ kaM nwl jh t hok osQ l axr [ kaMksa osQ cjkcj gSaA

3. ; fn , d oÙ̀k dh nks l eku t hok, ¡ oÙ̀k osQ vUnj i zfrPNsn djsa] rks fl ¼ dhft ,  fd
i zfrPNsn fcUnq dks osQUnz l s feykus okyh js[ kk t hokvksa l s cjkcj dks.k cukrh gSA

4. ; fn ,d js[ kk nks l aosQUnzh òÙkksa ( , d gh osQUnz okys
òÙk)  dks] ft udk osQUnz  O  gS]  A, B, C vkSj
D  i j i zfrPNsn djs] rks fl ¼ dhft ,  AB = CD  gS
(nsf[ k,  vkòQfr 9-12)A

5. , d i koZQ esa cus 5 m f=kT; k okys oÙ̀k i j  [ kM+h
rhu yM+fd; k¡ js' kek] l yek , oa eunhi  [ ksy jgh
gSaA js' kek , d xsan dks l yek osQ i kl ] l yek
eunhi  osQ i kl  rFkk eunhi  js' kek osQ i kl
i saQdrh gSA ; fn js' kek rFkk l yek osQ chp vkSj
l yek rFkk eunhi  osQ chp dh i zR; sd nwjh 6 m
gks] rks js' kek vkSj eunhi  osQ chp dh nwjh D; k gS\

v koQ̀fr   9.12
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6.  20 m f=kT; k dk , d xksy i koZQ (oÙ̀kkdkj)  , d dkyksuh esa fLFkr gSA rhu yM+osQ
vaoqQj] l SÕ; n rFkk MsfoM bl dh i fj l hek i j  cjkcj nwjh i j  cSBs gSa vkSj i zR; sd osQ
gkFk esa , d f[ kykSuk Vsyhi Qksu vki l  esa ckr djus osQ fy,  gSA i zR; sd i Qksu dh Mksjh
dh yEckbZ Kkr dhft , A

9.4 , d  oÙ̀k osQ pki  }kjk v ar fj r  dks. k

vki us ns[ kk gS fd , d t hok osQ var fcUnq (O; kl  osQ vfrfjDr)  òÙk dks nks pki ksa esa , d
(nh?kZ rFkk nwl jk y?kq)  foHkkft r djrs gSaA ; fn vki  cjkcj t hok, ¡ ysa] rks vki  mu pki ksa
dh eki ksa osQ ckjs esa D; k dg l drs gSa\ D; k , d t hok }kjk cuk pki  nwl jh t hok osQ }kjk
cus pki  ds cjkcj gS\ okLro esa] ; s cjkcj yEckbZ l s Hkh oqQN vf/ d gSA ; g bl  vFkZ
esa] fd ; fn , d pki  dks nwl js pki  osQ Åi j  j [ kk t k, ] rks fcuk , saBs ; k eksM+s os , d nwl js
dks i w.kZr; k <d ysaxsA

bl  rF;  dks vki  t hok  CD  osQ l axr pki  dks òÙk
l s CD osQ vuqfn' k dkVdj rFkk ml s cjkcj t hok  AB
osQ l axr pki  i j j [ kdj l R; kfi r dj l drs gSaA vki
i k, ¡xs fd pki   CD, pki   AB dks i w.kZ: i  l s <d ysrk gS
(nsf[ k,  vkòQfr 9-13)A ; g n' kkZrk gS fd cjkcj
t hok, ¡ l ok±xl e pki  cukrh gSa rFkk foykser% l ok±xl e
pki  òÙk dh cjkcj t hok, ¡ cukrs gSaA bl dk fuEu i zdkj
l s dFku ns l drs gSa%

; fn fdl h òÙk dh nks t hok, ¡ cjkcj gksa] rks muosQ
l axr pki  l ok±xl e gksrs gSa rFkk foykser% ; fn nks pki
l ok±xl e gksa] rks muosQ l axr t hok, ¡ cjkcj gksrh gSaA

pki  }kjk osQUnz i j  varfjr dks.k Hkh l axr t hok
}kjk osQUnz i j  varfjr dks.k l s bl  vFkZ esa i fjHkkf"kr
fd; k t krk gS fd y?kq pki  dks.k dks varfjr djrk gS
vkSj nh?kZ pki  l axr i zfrorhZ dks.k varfjr djrk gSA
vr% vkòQfr 9-14 esa] y?kq pki   PQ  }kjk  O  i j
varfjr dks.k POQ gS rFkk nh?kZ pki   PQ  }kjk  O  i j
varfjr l axr i zfrorhZ dks.k  POQ  gSA v koQ̀fr   9.14

v koQ̀fr   9.13
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mi jksDr xq.k , oa i zes;  9-1 osQ l anHkZ esa fuEu i fj .kke l R;  gS%

fdl h òÙk osQ l ok±xl e pki  ( ; k cjkcj pki )  osQUnz i j cjkcj dks.k varfjr djrs gSaA

vr%] fdl h òÙk dh t hok }kjk osQUnz i j  varfjr dks.k l axr (y?kq)  pki  }kjk osQUnz
i j  varfjr dks.k osQ cjkcj gksrk gSA fuEu i zes;  , d pki  }kjk osQUnz i j  varfjr dks.k rFkk
òÙk osQ fdl h fcUnq i j  varfjr dks.k esa l aca/  nsrh gSA

i zes;  9.7 : , d pki  }kjk osQUnz i j varfjr dks.k òÙk osQ ' ks"k Hkkx osQ fdl h fcUnq i j
varfjr dks.k dk nqxquk gksrk gSA

mi i fÙk : , d òÙk dk pki   PQ  fn; k gS] t ks osQUnz  O  i j POQ  rFkk òÙk osQ ' ks"k
Hkkx osQ , d fcUnq A i j    PAQ  var fj r  d j rk gSA gesa fl ¼ djuk gS fd
POQ = 2 PAQ gSA

v koQ̀fr   9.15

vkòQfr 9-15 esa nh xbZ rhu fofHkUu fLFkfr; ksa i j  fopkj dhft , A

(i)  esa pki   PQ y?kq gS] (ii)  esa pki   PQ  v/ ZòÙk gS rFkk  (iii) esa pki   PQ  nh?kZ gSA

vkb,  ge  AO  dks feykdj , d fcUnq B rd c<+k, ¡A

l Hkh fLFkfr; ksa esa]

BOQ = OAQ + AQO

(D; ksafd f=kHkqt  dk cfg"dks.k ml osQ nks vfHkeq[ k var% dks.kksa osQ ; ksx osQ cjkcj gksrk gSA)

l kFk gh OAQ  esa]

OA = OQ ( , d òÙk dh f=kT; k, ¡)

v r%] OAQ = AQO ( i zes;  7-2)
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bl l s i zkIr gksrk gS% BOQ = 2 OAQ (1)

bl h i zdkj] BOP = 2 OAP (2)

(1) vkSj  (2) l s] BOP + BOQ = 2(OAP + OAQ)

vFkkZr~] POQ = 2 PAQ (3)

fLFkfr  (iii) osQ fy, ] t gk¡  PQ  nh?kZ pki  gS] (3) osQ LFkku i j

i zfrorhZ dks.k POQ = 2 PAQ  gksxkA

fVIi . kh : eku yhft ,  fd mi ; qZDr vkòQfr; ksa esa
ge  P  vkSj   Q dks feykdj t hok  PQ  cukrs gSaA
rc]  PAQ  dks òÙk[ kaM  PAQP  esa cuk dks.k
Hkh dgrs gSaA

i zes;  9-7 esa oÙ̀k osQ ' ks"k Hkkx i j  dksbZ
Hkh fcUnq  A gks l drk gSA bl fy,  ; fn vki  òÙk
osQ ' ks"k Hkkx i j  , d  vkSj  fcUnq C  ysa
(nsf[ k,  vkòQfr 9-16) ] rks vki  i k, ¡xs%

POQ = 2 PCQ = 2 PAQ

vr%] PCQ = PAQ

; g fuEu dks fl ¼ djrk gS%

i zes;  9.8 : , d gh òÙk[ kaM osQ dks.k cjkcj gksrs gSaA

vkb,  vc i zes;  9-8 dh fLFkfr   (ii)  dh vyx l s foospuk djsaA ; gk¡  PAQ  ml  òÙk[ kaM

esa , d dks.k gS t ks v/ ZòÙk gSA l kFk gh] PAQ = 
1
2   POQ = 

1
2  × 180° = 90° gSA ; fn

vki  dksbZ vkSj fcUnq  C  v/ ZòÙk i j  ysa] rks Hkh vki  i krs gSa fd

PCQ = 90°

bl  i zdkj] vki  òÙk dk , d vkSj xq.k i krs gSa t ks fuEu gS%

v/ ZòÙk dk dks.k l edks.k gksrk gSA

i zes;  9-8 dk foykse Hkh l R;  gS] ft l dk bl  i zdkj dFku fn; k t k l drk gS%

v koQ̀fr   9.16
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i zes;  9.9 : ; fn nks fcUnqvksa dks feykus okyk js[ kk[ kaM] ml dks var£o"V djus okyh js[ kk
osQ , d gh vksj fLFkr nks vU;  fcUnqvksa i j  l eku dks.k varfjr djs] rks pkjksa fcUnq , d
òÙk i j  fLFkr gksrs gSa (vFkkZr~ os pØh;  gksrs gSa)A

vki  bl  dFku dh l R; rk fuEu i zdkj l s ns[ k l drs gSa%

vkòQfr 9-17 esa  AB  , d js[ kk[ kaM gS] t ks nks fcUnqvksa  C  vkSj  D i j  l eku dks.k varfjr
djrk gSA vFkkZr~

ACB =  ADB

; g n' kkZus osQ fy,  fd fcUnq  A, B, C vkSj  D , d òÙk i j
fLFkr gSa] fcUnqvksa  A, C vkSj  B l s t kus okyk , d òÙk
[ khafp, A eku yhft ,  fd og D l s gksdj ugha t krk gSA
rc] og  AD (vFkok c<+h gqbZ  AD) dks , d fcUnq  E
(vFkok E) i j  dkVsxkA

; fn fcUnq  A, C, E vkSj   B  , d òÙk i j  fLFkr gSa] rks

ACB = AEB (D; ksa\ )

i jUrq fn; k gS fd ACB = ADB

vr%] AEB = ADB

; g rc rd l aHko ugha gS t c rd   E, D osQ l ai krh u gksA (D; ksa\ )

bl h i zdkj]  E Hkh D osQ l ai krh gksuk pkfg, A

9.5 pØh;  prqHkqZt

, d prqHkqZt   ABCD  pØh;  dgykrk gS] ; fn bl osQ pkjksa
' kh"kZ , d òÙk i j  fLFkr gksrs gSa (nsf[ k,  vkòQfr 9-18)A bu
prqHkqZt ksa esa vki  , d fo' ks"k xq.k i k, ¡xsA vyx&vyx Hkqt kvksa
okys dbZ pØh;  prqHkqZt  [ khafp,  vkSj i zR; sd dk uke
ABCD j f[ k,  (bl dks fofHkUu f=kT; kvksa osQ dbZ òÙk [ khapdj
rFkk i zR; sd i j  pkj fcUnq ysdj fd; k t k l drk gS)A l Eeq[ k
dks.kksa dks ekfi ,  vkSj vki  v i us i sz{k.k vkxs nh xbZ l kj.kh
esa fyf[ k, %

v koQ̀fr   9.17

v koQ̀fr   9.18
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prqHkqZt  dh Øe l a[ ; k A B C D A +C B +D

1.
2.
3.
4.
5.
6.

bl  l kj .kh l s vki  D; k fu"d"kZ fudkyrs gSa\

; fn eki us esa dksbZ =kqfV u gqbZ gks] rks ; g fuEu dks l R; kfi r djrk gS%

i zes;  9.10 : pØh;  prqHkqZt  osQ l Eeq[ k dks.kksa osQ i zR; sd ; qXe dk ; ksx  180º gksrk gSA

okLro esa bl  i zes;  dk foykse] ft l dk dFku fuEu i zdkj l s gS] Hkh l R;  gS%

i zes;  9.11 : ; fn fdl h prqHkqZt  osQ l Eeq[ k dks.kksa osQ ,d ; qXe dk ; ksx  180º  gks] rks prqHkqZt
pØh;  gksrk gSA

bl  i zes;  dh l R; rk vki  i zes;  9-9 esa nh xbZ fof/  dh rjg l s t k¡p l drs gSaA

mnkgj . k 2 : vkòQfr 9-19 esa]  AB  òÙk dk , d O; kl  gS vkSj  CD  f=kT; k osQ cjkcj , d
t hok gSA AC vkSj  BD c<+k,  t kus i j  , d fcUnq E i j  feyrh gSaA fl ¼ dhft ,  fd
AEB = 60° gSA

gy  : OC, OD vkSj   BC dks feykb, A

f=kHkqt   ODC  , d l eckgq f=kHkqt  gSA (D; ksa\ )

v r%] COD = 60°

vc] CBD  =
1
2

 COD( i zes;  10-8)

bl l s i zkIr gksrk gS% CBD = 30°

i qu%] ACB = 90° (D; ksa\ )

bl fy, ] BCE = 180° – ACB = 90°

ft l l sCEB =90° – 30° = 60°, vFkkZr~ AEB = 60° i zkIr gksrk gSA

v koQ̀fr   9.19
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mnkgj . k 3 : vkoQ̀fr  9-20 esa]  ABCD , d pØh;
prqHkqZt  gS] ft l esa  AC vkSj   BD fod.kZ gSaA ; fn
 DBC = 55°  rFkk   BAC = 45° gks] rks  BCD
Kkr dhft , A

gy  : CAD = DBC = 55°   ( , d òÙk[ kaM osQ dks.k)
v r%]  DAB =  CAD +  BAC

= 55° + 45° = 100°

i jUrq]  DAB +  BCD = 180° (pØh;  prqHkqZt  osQ l Eeq[ k dks.k)

bl fy, ]  BCD = 180° – 100° = 80°

mnkgj . k 4 : nks òÙk nks fcUnqvksa  A  vkSj  B i j  i zfrPNsn
djrs gSaA  AD vkSj   AC nksuksa òÙkksa osQ O; kl  gSa (nsf[ k,
vkòQfr 9-21)A fl ¼ dhft ,  fd  B js[ kk[ kaM DC  i j
fLFkr gSaA

gy  : AB  dks feykb, A vc]
ABD = 90° (v/ ZòÙk dk dks.k)
ABC = 90° (v/ ZòÙk dk dks.k)

bl fy, ] ABD + ABC = 90° + 90° = 180°
vr%] DBC , d js[ kk gSA vFkkZr~  B js[ kk[ kaM DC i j  fLFkr gSA

mnkgj . k 5 : fl ¼ dhft ,  fd fdl h prqHkqZt  osQ var% dks.kksa osQ l ef}Hkkt dksaa l s cuk
prqHkqZt  ( ; fn l aHko gks)  pØh;  gksrk gSA

gy  : vkòQfr  9-22 esa]  ABCD  , d prqHkqZt  gS
ft l osQ var%dks.kksa  A, B, C  vkSj D  osQ Øe' k% dks.k
l ef}Hkkt d AH, BF, CF  vkSj   DH  , d prqHkqZt
EFGH  cukrs gSaA

vc] FEH = AEB = 180° – EAB – EBA (D; ksa\ )

           = 180° – 
1
2

 (A + B)

rFkk FGH = CGD = 180° – GCD – GDC (D; ksa\ )

v koQ̀fr   9.20

v koQ̀fr   9.21

v koQ̀fr   9.22
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                      = 180° – 
1
2

 (C + D)

vr%] FEH + FGH = 180° – 
1
2

 (A + B) + 180° – 
1
2

 (C + D)

 = 360° – 
1
2

 (A+ B +C +D) = 360° – 
1
2

 × 360°

 = 360° – 180° = 180°

bl fy, ] i zes;  9-11 l s prqHkqZt   EFGH  pØh;  gSA

i z' ukoyh9.3

1. vkòQfr 9-23 esa]  osQUnz  O okys , d òÙk i j rhu fcUnq A,B vkSj   C bl  i zdkj gSa fd
  BOC = 30°  rFkk AOB = 60° gSA ; fn pki   ABC  osQ vfrfjDr òÙk i j  D  , d fcUnq
gS] rks ADC  Kkr dhft , A

2. fdl h òÙk dh ,d t hok òÙk dh f=kT; k osQ cjkcj gSA t hok }kjk y?kq pki  osQ fdl h fcUnq
i j varfjr dks.k Kkr dhft ,  rFkk nh?kZ pki  osQ fdl h fcUnq i j Hkh varfjr dks.k Kkr
dhft , A

3. vkòQfr 9-24 esa]   PQR = 100° gS,  t gk¡  P, Q rFkk R,  osQUnz  O okys ,d òÙk i j fLFkr fcUnq
gSaA  OPR  Kkr dhft , A

v koQ̀fr 9.23 v koQ̀fr 9.24
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4. vkòQfr 9-25 esa] ABC = 69° vkSj ACB = 31°
gks] rks   BDC  Kkr dhft , A

5. vkòQfr 9-26 esa] ,d òÙk i j  A, B, C  vkSj  D pkj
fcUnq gSaA  AC vkSj  BD  , d fcUnq  E i j bl  i zdkj
i zfrPNsn djrs gSa fd   BEC = 130°   rFkk
ECD = 20° gSA  BAC  Kkr dhft , A

6. ABCD  , d pØh;  prqHkqZt  gS ft l osQ fod.kZ , d fcUnq  E  i j i zfrPNsn djrs gSaA ; fn
DBC = 70° vkSj BAC = 30° gks, rks BCD Kkr dhft , A i qu% ; fn  AB = BC gks,
rks ECD  Kkr dhft , A

7. ; fn ,d pØh;  prqHkqZt  osQ fod.kZ ml osQ ' kh"kks± l s t kus okys òÙk osQ O; kl  gksa] rks fl ¼
dhft ,  fd og , d vk; r gSA

8. ; fn ,d l eyac dh v l ekarj Hkqt k, ¡ cjkcj gksa] rks fl ¼ dhft ,  fd og pØh;  gSA

9. nks òÙk nks fcUnqvksa  B  vkSj  C i j i zfrPNsn djrs gSaA
B  l s t kus okys nks js[ kk[ kaM  ABD  vkSj  PBQ  òÙkksa
dks  A, D vkSj P, Q i j Øe' k% i zfrPNsn djrs gq,
[ khaps x,  gSa (nsf[ k,  vkòQfr 9-27)A fl ¼ dhft ,
fd   ACP =  QCD gSA

v koQ̀fr   9.25

v koQ̀fr   9.26

v koQ̀fr   9.27
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10. ; fn fdl h f=kHkqt  dh nks Hkqt kvksa dks O; kl  ekudj òÙk [ khaps t k, ¡] rks fl ¼ dhft ,  fd
bu òÙkksa dk i zfrPNsn fcUnq rhl jh Hkqt k i j fLFkr gSA

11. mHk; fu"B d.kZ AC  okys nks l edks.k f=kHkqt  ABC  vkSj  ADC  gSaA fl ¼ dhft ,  fd
 CAD =  CBD gSA

12. fl ¼ dhft ,  fd pØh;  l ekarj prqHkqZt  vk; r gksrk gSA

9.6 l kj ka' k

bl  vè; k;  eas] vki us fuEu fcUnqvksa dk vè; ; u fd; k gS%

1. , d òÙk fdl h ry osQ mu l Hkh fcUnqvksa dk l ewg gksrk gS] t ks ry osQ , d fLFkj fcUnq l s
l eku nwjh i j gksaA

2. , d òÙk dh ( ; k l ok±xl e òÙkksa dh)  cjkcj t hok, ¡ osQUnz ( ; k l axr osQUnzksa)  i j cjkcj dks.k
varfjr djrh gSaA

3. ; fn fdl h òÙk dh ( ; k l ok±xl e òÙkksa dh)  nks t hok, ¡ osQUnz i j ( ; k l axr osQUnzksa i j)  cjkcj
dks.k varfjr djsa] rks t hok, ¡ cjkcj gksrh gSaA

4. fdl h òÙk osQ osQUnz l s fdl h t hok i j Mkyk x; k yEc ml s l ef}Hkkft r djrk gSA

5. osQUnz l s gksdj t kus okyh vkSj fdl h t hok dks l ef}Hkkft r djus okyh js[ kk t hok i j yEc
gksrh gSA

6. , d òÙk dh ( ; k l ok±xl e òÙkksa dh)  cjkcj t hok, ¡ osQUnz l s ( ; k l axr osQUnzksa l s)  l eku nwjh
i j gksrh gSaA

7. , d òÙk osQ osQUnz (; k l ok±xl e òÙkksa osQ osQUnzksa)  l s l eku nwjh i j fLFkr t hok,a cjkcj gksrh gSaA

8. ; fn fdl h òÙk osQ nks pki  l ok±xl e gksa] rks mudh l axr t hok, ¡ cjkcj gksrh gSa vkSj foykser%
; fn fdl h òÙk dh nks t hok, ¡ cjkcj gksa] rks muosQ l axr pki  (y?kq] nh?kZ)  l ok±xl e gksrs gSaA

9. fdl h òÙk dh l ok±xl e pki  osQUnz i j cjkcj dks.k varfjr djrs gSaA

10. fdl h pki  }kjk osQUnz i j varfjr dks.k ml osQ }kjk òÙk osQ ' ks"k Hkkx osQ fdl h fcUnq i j varfjr
dks.k dk nqxquk gksrk gSA

11. , d òÙk[ kaM esa cus dks.k cjkcj gksrs gSaA

12. v/ ZòÙk dk dks.k l edks.k gksrk gSA
13. ; fn nks fcUnqvksa dks feykus okyk js[ kk[ kaM ml dks var£o"V djus okyh js[ kk osQ , d gh vksj

fLFkr nks vU;  fcUnqvksa i j l eku dks.k varfjr djs] rks pkjksa fcUnq , d òÙk i j fLFkr gksrs gSaA

14. pØh;  prqHkqZt  osQ l Eeq[ k dks.kksa osQ i zR; sd ; qXe dk ; ksx  1800  gksrk gSA

15. ; fn fdl h prqHkqZt  osQ l Eeq[ k dks.kksa osQ fdl h , d ; qXe dk ; ksx  1800  gks] rks prqHkqZt  pØh;
gksrk gSA
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v è; k; 10

ghjksu dk l w=k

10.1 f=kHkqt  dk {ks=ki Qy & ghj ksu osQ l w=k }kj k

ghjksu dk t Ue l aHkor% fel z esa vysDt asfMª; k uked LFkku i j gqvkA
mUgksaus vuqi zk; ksfxd xf.kr (applied mathematics) i j dk; Z fd; kA
mudk xf.krh;  vkSj HkkSfrdh;  fo"k; ksa i j dk; Z bruk v f/ d vkSj
fofHkUu i zdkj dk Fkk fd mUgsa bu {ks=kksa dk , d fo' odks.k l aca/ h
(encyclopedic) ys[ kd l e>k t krk FkkA mudk T; kferh;  dk; Z
eq[ ; r% esUl qjs' ku ( {ks=kfefr)  dh l eL; kvksa l s l acaf/ r FkkA ; g dk; Z
rhu i qLrdksa esa fy[ kk x; k gSA i qLrd 1 eas] oxks±] vk; rksa] f=kHkqt ksa]
l eyacksa] vusd i zdkj osQ fof' k"V prqHkqZt ksa] l e cgqHkqt ksa] òÙkksa osQ
{ks=ki Qyksa] csyuksa] ' kaoqQvksa] xksyksa] bR; kfn osQ i "̀Bh;  {ks=ki Qyksa dk o.kZu
gSA bl h i qLrd esa] ghjksu us f=kHkqt  dh rhuksa Hkqt kvksa osQ i nksa esa ml osQ
{ks=ki Qy dk i zfl ¼ ( ; k l qi fjfpr)  l w=k i zfri kfnr fd; k gSA

ghjksu osQ bl  l w=k dks ghjks dk l w=k (Hero’s formula) Hkh dgk t krk gSA bl s uhps fn; k
t k jgk gS%

f=kHkqt  dk {ks=ki Qy  = ( ) ( ) ( )s s a s b s c  

t gk¡  a, b vkSj  c f=kHkqt  dh Hkqt k, ¡ gSa rFkk

v koQ̀fr 10.1

ghjksu
(10 l kú; wúi wú&75 l kú; wúi wú)    
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s = f=kHkqt  dk v/ Zi fjeki  (semi-perimeter) = 2
a b c 

  gSA

; g l w=k ml  fLFkfr esa l gk; d gksrk gS] t c f=kHkqt  dh Å¡pkbZ l jyrk l s Kkr u gks
l drh gksA vkb,  Åi j  crk,  x,  f=kHkqt kdkj i koZQ ABC dk {ks=ki Qy Kkr djus osQ fy, ]
bl  l w=k dk i z; ksx djsa (nsf[ k,  vkòQfr 10-2)A

vkb,   a = 40 m, b = 24 m] c = 32 m  ysa rkfd gesa

 s = 
40 24 32

2
 

 m = 48 m

i zkIr gksxkA

vc] s – a = (48 – 40) m = 8 m]

 s – b = (48 – 24) m = 24 m]

vkSj s – c = (48 – 32) m = 16 m

gSaA

vr%] i koZQ ABC dk {ks=ki Qy  = ( ) ( ) ( )  s s a s b s c

= 2 248 8 24 16 m 384m   

ge ; g Hkh ns[ krs gSa fd  322 + 242 = 1024 + 576 = 1600 = 402  gSA vr%] bl  i koZQ dh
Hkqt k, ¡ , d l edks.k f=kHkqt  cukrh gSaA l cl s cM+h] vFkkZr~  BC, ft l dh yEckbZ 40 m gS] bl
f=kHkqt  dk d.kZ gS rFkk AB vkSj  AC osQ chp dk dks.k 90° gksxkA

bl fy, ] l w=k I l s ge t k¡p dj l drs gSa fd i koZQ dk {ks=ki Qy = 
1
2

 × 32 × 24 m2

= 384 m2

ge i krs gSa fd ; g {ks=ki Qy ogh gS t ks gesa ghjksu osQ l w=k l s i zkIr gqvk FkkA

vc vki  i gys p£pr fd,  x,  vU;  f=kHkqt ksa osQ {ks=ki Qyksa dks ghjksu osQ l w=k l s Kkr
djosQ t k¡p dhft ,  fd {ks=ki Qy i gys t Sl s gh i zkIr gksrs gSaA ; s f=kHkqt  gSa%

 (i) 10cm Hkqt k okyk l eckgq f=kHkqt

vkSj (ii) vl eku Hkqt k 8cm vkSj cjkcj Hkqt k, ¡ 5cm okyk l ef}ckgq f=kHkqt A

vki  ns[ ksaxs fd

v koQ̀fr 10.2
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(i) osQ fy, ]       s = 
10 10 10

2
 

 cm = 15 cm

bl fy, ] f=kHkqt  dk {ks=ki Qy  = 15(15 10)(15 10)(15 10)    cm2

= 2 215 5 5 5 cm 25 3 cm   

(ii)  osQ fy, ]      s = 
8 5 5 cm 9 cm

2
 



bl fy, ] f=kHkqt  dk {ks=ki Qy = 9(9 8) (9 5) (9 5)   cm2

= 2 29 1 4 4 cm 12 cm   

vkb,  vc oqQN mnkgj.k ysaA

mnkgj . k 1 : , d f=kHkqt  dk {ks=ki Qy Kkr dhft ,  ft l dh nks Hkqt k, ¡ 8 cm vkSj 11 cm gSa
vkSj ft l dk i fjeki  32 cm gS (nsf[ k,  vkòQfr 10-3)A

gy  : ; gk¡] i fjeki  = 32 cm, a = 8 cm vkSj b = 11 cm gSA

bl fy, ] rhl jh Hkqt k c = 32 cm – (8 + 11) cm = 13 cm

vc] 2s = 32  gSA bl fy,   s = 16 cm]

s – a = (16 – 8) cm = 8 cm]

s – b = (16 – 11) cm = 5 cm]

s – c = (16 – 13) cm = 3 cm

bl fy, ] f=kHkqt  dk {ks=ki Qy = ( ) ( ) ( )s s a s b s c  

= 2 216 8 5 3 cm 8 30 cm   

mnkgj . k 2 : , d f=kHkqt kdkj i koZQ  ABC  dh Hkqt k, ¡ 120 m] 80 m vkSj 50 m gSa (nsf[ k,
vkòQfr 10-4)A , d ekfyu / fu; k dks bl osQ pkjksa vksj , d ckM+ yxkuh gS vkSj bl osQ
vanj ?kkl  mxkuh gSA ml s fdrus {ks=ki Qy esa ?kkl  mxkuh gS\ , d vksj 3 m pkSM+s , d i QkVd
osQ fy,  LFkku NksM+rs gq,  bl osQ pkjksa vksj ` 20 i zfr ehVj dh nj l s dk¡Vsnkj ckM+ yxkus
dk O; ;  Hkh Kkr dhft , A

v koQ̀fr 10.3    
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gy  : i koZQ dk {ks=ki Qy Kkr djus osQ fy, ] gesa i zkIr gS%

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

vFkkZr~ s = 125 m

bl fy, ] s – a = (125 – 120) m = 5 m]

s – b = (125 – 80) m = 45 m]

s – c = (125 – 50) m = 75 m

vr%] ?kkl  mxkus osQ fy,  {ks=ki Qy = ( )( )( )s s a s b s c  

= 125 5 45 75   m2

= 2375 15 m

l kFk gh] i koZQ dk i fjeki   =  AB + BC + CA = 250 m

vr%] ckM+ yxkus osQ fy,  vko' ; d rkj dh yEckbZ = 250 m – 3 m ( i QkVd osQ fy, )

= 247 m
bl fy, ] ckM+ yxkus dk O; ;  = ` 20 × 247 = ` 4940

mnkgj . k 3 : , d f=kHkqt kdkj Hkw[ kaM(plot) dh Hkqt kvksa dk vuqi kr 3 % 5 % 7 gS vkSj
ml dk i fjeki  300 m gSA bl  Hkw[ kaM dk {ks=ki Qy Kkr dhft , A

gy  : eku yhft ,  Hkqt k, ¡(ehVjksa esa)  3x, 5x vkSj  7x gSa (nsf[ k,  vkòQfr 10-5)A

rc] ge t kurs gSa fd  3x + 5x + 7x = 300 ( f=kHkqt  dk i fjeki )

bl fy, ]  15x = 300  gS] ft l l s  x = 20  i zkIr gksrk gSA

bl fy, ] f=kHkqt  dh Hkqt k, ¡  3 × 20 m]  5 × 20 m vkSj   7 × 20 m gSaA

vFkkZr~ ; s Hkqt k, ¡ 60 m] 100 m vkSj  140 m gSaA

D; k vki  vc (ghjksu dk l w=k i z; ksx djosQ)  {ks=ki Qy Kkr dj l drs gSa\

vc]             s = 
60 100 140

2
 

 m = 150 m

bl fy, ] {ks=ki Qy = 150(150 60) (150 100) (150 140)   m2

v koQ̀fr   10.4
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ghjksu dk l w=k 59

= 150 90 50 10   m2

= 21500 3 cm

i z' ukoyh 10.1

1. , d ; krk; kr l aosQr cksMZ i j v̂kxs LowQy gS* fy[ kk gS vkSj ; g Hkqt k  ‘a’ okys , d l eckgq
f=kHkqt  osQ vkdkj dk gSA ghjksu osQ l w=k dk i z; ksx djosQ bl  cksMZ dk {ks=ki Qy Kkr dhft , A
; fn l aosQr cksMZ dk i fjeki  180 cm gS] rks bl dk {ks=ki Qy D; k gksxk\

2. fdl h ÝykbZvksoj (flyover) dh f=kHkqt kdkj nhokj dks foKki uksa osQ fy,  i z; ksx fd; k
t krk gSA nhokj dh Hkqt kvksa dh yackb; k¡ 122 m] 22 m vkSj 120 m gSa (nsf[ k,
vkòQfr 10-6)A bl  foKki u l s i zfr o"kZ `5000i zfr m2 dh i zkfIr gksrh gSA , d dEi uh
us , d nhokj dks foKki u nsus osQ fy,  3 eghus osQ fy,  fdjk,  i j fy; kA ml us dqy fdruk
fdjk; k fn; k\

v koQ̀fr 10.6

3. fdl h i koZQ esa , d fi Ql y i V~Vh (slide) cuh gqbZ gSA bl dh i k' ohZ;  nhokjksa (side walls)
esa l s , d nhokj i j fdl h jax l s i saV fd; k x; k gS vkSj ml  i j ¶i koZQ dks gjk&Hkjk vkSj
l ki Q jf[ k, ¸  fy[ kk gqvk gS (nsf[ k,  vkòQfr 10-7)A ; fn bl  nhokj dh foek, ¡ 15m]
11m vkSj 6m gSa] rks jax l s i saV gq,  Hkkx dk {ks=ki Qy Kkr dhft , A

v koQ̀fr 10.7

v koQ̀fr 10.5
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60 xf.kr

4. ml  f=kHkqt  dk {ks=ki Qy Kkr dhft ,  ft l dh nks Hkqt k, ¡ 18 cm vkSj 10 cm gSa rFkk ml dk
i fjeki  42cm gSA

5. , d f=kHkqt  dh Hkqt kvksa dk vuqi kr 12%17%25 gS vkSj ml dk i fjeki  540cm gSA bl
f=kHkqt  dk {ks=ki Qy Kkr dhft , A

6. , d l ef}ckgq f=kHkqt  dk i fjeki  30 cm gS vkSj ml dh cjkcj Hkqt k, ¡ 12cm yEckbZ dh
gSaaA bl  f=kHkqt  dk {ks=ki Qy Kkr dhft , A

10.2 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr c̄nq dk vè; ; u fd; k gS%

1. ; fn f=kHkqt  dh Hkqt k, ¡ a, b  vkSj   c  gksa] rks ghjksu osQ l w=k }kjk f=kHkqt  dk {ks=ki Qy

( ) ( ) ( )  s s a s b s c  gksrk gS t gk¡ s = 
2

 a b c
 gSA
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i "̀Bh;  {ks=ki Qy vkSj vk; ru 61

v è; k; 11

i "̀Bh;  {ks=ki Qy v kSj  v k; ru

11.1 , d  yac oÙ̀kh;  ' kaoqQ dk i "̀Bh;  {ks=ki Qy

vHkh rd ge l ok±xl e vkÑfr; ksa dks , d osQ Åi j , d j [ k dj Bksl  t fur dj jgs FksA
l a; ksx l s bu vkÑfr; ksa dks fi zTe ( prism) dgrs gSaA vc , d vU;  i zdkj osQ Bksl ksa dks
ns[ ksa t ks fi zTe ugha gSaA(bl  i zdkj osQ Bksl  fi jkfeM (pyramids) dgykrs gSaA)  vkb,  ns[ ksa
fd budks fdl  i zdkj t fur fd; k(cuk; k) t krk gSA

fØ; kdyki  % , d l edks.k f=kHkqt  ABC ft l dk dks.k B l edks.k gks] dkV yhft ,A nksuksa yac
Hkqt kvksa esa l s fdl h , d] eku yhft , AB, osQ vuqfn' k , d yach vkSj eksVh Mksjh fpi dk
nhft ,  [nsf[ k,  vkÑfr 11.1(a)]A Mksjh dks nksuksa gkFkksa l s f=kHkqt  osQ nksuksa vksj l s i dM+s gq, ]
f=kHkqt  dks Mksjh osQ vuqfn' k dbZ ckj ?kqekb,A vki  D; k ns[ krs gSa\ t c f=kHkqt  Mksjh osQ vuqfn' k
?kwe jgk gS] rks t ks og vkÑfr cuk jgk gS] D; k vki  ml s i gpkurs gSa [nsf[ k,  vkÑfr
11.1(b)]\  D; k vki dks bl  ckr dh ; kn fnykrh gS fd bl h vkdkj osQ ,d NksVs crZu
( i k=k) esa Hkjh vki us dHkh vkbl Øhe [ kkbZ Fkh [nsf[ k,  vkÑfr 11.1 (c) vkSj  (d)]\

v kÑfr 11.1
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62 xf.kr

; g vkÑfr , d yac òÙkh;  ' kaoqQ (right circular
cone) dgykrh gSA vkÑfr  11.1(c) esa fcUnq A bl
yEc òÙkh;  ' kaoqQ dk ' kh"kZ (vertex) dgykrk gS] AB
bl dh Å¡pkbZ dgykrh gS vkSj  BC vk/ kj dh f=kT; k
dgykrh gSA AC bl  ' kaoqQ dh fr; Zd Å¡pkbZ (slant
height) dgykrh gSA ; gk¡ B òÙkh;  vk/ kj dk oasQnz
(centre) gSA ' kaoqQ dh Å¡pkbZ] f=kT; k vkSj fr; Zd Å¡pkbZ
dks i zk; % Øe' k% h, r vkSj  l l s O; Dr fd; k t krk gSA
, d ckj i qu% ns[ ksa fd fdl  i zdkj osQ ' kaoqQ dks ge
yac òÙkh;  ' kaoqQ ugha dg l drs gSaA vki  vkÑfr
11.2 dks nsf[ k, A buesa t ks vki  ' kaoqQ ns[ k jgs gSa os yac òÙkh;  ' kaoqQ ugha gSaA (a) esa] ' kh"kZ
dks vk/ kj osQ oasQnz l s feykus okyh js[ kk vk/ kj i j  yac ugha gS vkSj (b) esa] vk/ kj òÙkh;
ugha gSA

t Sl k fd csyu dh fLFkfr esa Fkk] t c rd vU; Fkk u dgk t k, ] '̂ kaoqQ* l s gekjk rkRi ; Z
yac òÙkh;  '̂ kaoqQ* l s gh gksxkA

fØ; kdyki  % (i) , d l ki Q cus gq,  dkx”k osQ ' kaoqQ dks ml osQ ' kh"kZ l s t kus okyh fdl h
Hkqt k ; k fdukjs osQ vuqfn' k dkfV,  ft l esa dksbZ vfrO; kfi drk u gks rFkk [ kksy dj nsf[ k,
fd fdl  vkdkj osQ dkx”k l s ' kaoqQ dk i "̀B cuk FkkA ( ft l  Hkqt k ; k fdukjs osQ vuqfn' k
vki  ' kaoqQ dks dkVsaxs og ml dh fr; Zd Å¡pkbZ gksxh ft l s l l s O; Dr fd; k t krk gSA)  [ kksyk
gqvk dkx”k vki dks , d xksy osQd osQ Hkkx dh rjg fn[ kkbZ nsxkA

(ii) ; fn vki  mu Hkqt kvksa] ft uosQ fl jksa i j  A vkSj B vafdr gS] dks eksM+ dj feyk ysa]
rks vki  ns[ ksaxs fd vkÑfr 11-3 (c) dk ofØr Hkkx ' kaoqQ dk òÙkh;  vkèkkj cukrk gSA

 v kÑfr 11.3

v kÑfr 11.2
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i "̀Bh;  {ks=ki Qy vkSj vk; ru 63

(iii) ; fn vkÑfr 11.3 (c) esa fn,  dkx”k dks O l s t krh gqbZ js[ kkvksa }kjk l SdM+ksa NksVs&NksVs
VqdM+ksa esa foHkkft r dj fy; k t k, ] rks ; s dVs gq,  Hkkx yxHkx f=kHkqt  osQ vkdkjksa osQ
gSa vkSj buesa l s i zR; sd dh Å¡pkbZ ' kaoqQ dh fr; Zd Å¡pkbZ l osQ cjkcj gSA

(iv) vc i zR; sd f=kHkqt  dk {ks=ki Qy  =
1

2
 × i zR; sd f=kHkqt  dk vk/ kj  × l

vr%] i wjs dkx”k dk {ks=ki Qy
= l Hkh f=kHkqt ksa osQ {ks=ki Qyksa dk ; ksx

= 1 2 3
1 1 1
2 2 2

b l b l b l    =  1 2 3
1
2

l b b b  

=
1
2

 × l × [vkÑfr  11.3(c) dh i wjh ofØr i fj l hek dh yackbZ]

(pw¡fd b1 + b2 + b3 + . . . feydj bl  vkÑfr osQ ofØr Hkkx dks cukrs gSa)

i jUrq bl  ofØr Hkkx l s ' kaoqQ dk vk/ kj curk gSA
l kFk gh] bl  vk/ kj dh i fjf/  = 2r, t gk¡ r vk/ kj dh f=kT; k gSA

bl fy, ]   ' kaoqQ dk oØ i "̀Bh;  {ks=ki Qy  =
1
2

 × l × 2r = rl

t gk¡ r vk/ kj dh f=kT; k gS vkSj  l fr; Zd Å¡pkbZ gSaA

è; ku nhft ,  fd  l2 = r2 + h2 gksrk gS] ft l s ge vkÑfr 11.4 l s
ns[ k l drs gSa ( i kbFkkxksj l  i zes;  l s)A ; gk¡ h ' kaoqQ dh Å¡pkbZ gSA

vr%] l = 2 2r h  gksxkA

vc ; fn ' kaoqQ osQ vk/ kj dks can j[ kk t krk gS] rks <dus osQ fy,  r f=kT; k okys , d
òÙkkdkj dkxt  osQ VqdM+s dh vko' ; drk vkSj gksxhA bl dk {ks=ki Qy Li "Vr% r2 gSA

bl fy, ]   ' kaoqQ dk oqQy i "̀Bh;  {ks=ki Qy = rl + r2 = r(l + r)

mnkgj . k 1 % , d yac òÙkh;  ' kaoqQ dk oØ i "̀Bh;  {ks=ki Qy Kkr dhft , ] ft l dh fr; Zd
Å¡pkbZ 10 cm gS vkSj vk/ kj dh f=kT; k 7 cm gSA

gy % oØ i "̀Bh;  {ks=ki Qy  =  rl

=
22
7

 × 7 × 10 cm2

= 220 cm2

v kÑfr 11.4
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64 xf.kr

mnkgj . k 2 % , d ' kaoqQ dh Å¡pkbZ 16 cm gS vkSj vk/ kj dh f=kT; k 12 cm gSA bl  ' kaoqQ
dk oØ i "̀Bh;  {ks=ki Qy Kkr dhft , A ( = 3.14 dk i z; ksx dhft , )

gy  % ; gk¡] h = 16 cm vkSj  r = 12cm gSA

bl fy, ] l2 = h2 + r2 l s gesa i zkIr gksrk gS %

l = 2 216 12  cm = 20 cm

vr%] oØ i "̀Bh;  {ks=ki Qy = rl

= 3.14 × 12 × 20 cm2

= 753.6 cm2

l kFk gh] oqQy i "̀Bh;  {ks=ki Qy = rl + r2

= (753.6 + 3.14 × 12 × 12) cm2

= (753.6 + 452.16) cm2

= 1205.76 cm2

mnkgj . k 3 % , d HkqV~Vk oqQN&oqQN ' kaoqQ t Sl s vkdkj dk gS
(nsf[ k,  vkÑfr  11.5) ft l ds l cl s pkSM+s fl js dh f=kT; k
2-1cm gS vkSj bl dh yEckbZ (Å¡pkbZ)  20 cm gSA ; fn HkqV~Vs
osQ i zR; sd 1cm2 i "̀B i j  vkSl ru pkj nkusa gksa] rks Kkr dhft ,
fd i wjs HkqV~Vs i j  oqQy fdrus nkusa gksaxs\.

gy  % pw¡fd HkqV~Vs osQ nkusa ml osQ oØ i "̀B i j  gh gksrs gSa] bl fy,  gesa nkuksa dh l a[ ; k Kkr
djus osQ fy,  HkqV~Vs osQ oØ i "̀Bh;  {ks=ki Qy dks Kkr djuk gksxkA ; gk¡ gesa ' kaoqQ dh Å¡pkbZ
nh gSA bl fy, ] gesa i gys ' kaoqQ dh fr; Zd Å¡pkbZ Kkr djuh i M+sxhA

vc] l = 2 2r h  = 2 2(2.1) 20  cm

= 404.41  cm = 20.11 cm

vr%] HkqV~Vs dk oØ i "̀Bh;  {ks=ki Qy  = rl

v kÑfr 11.5
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i "̀Bh;  {ks=ki Qy vkSj vk; ru 65

=
22
7

 × 2.1 × 20.11 cm2 = 132.726 cm2 = 132.73 cm2 (yxHkx)

vr% 1cm2 {ks=ki Qy i j  nkuksa dh l a[ ; k = 4

bl fy, ] i wjs HkqV~Vs i j  oqQy nkuksa dh l a[ ; k = 132.73 × 4 = 530.92 = 531 (yxHkx)
vr%] bl  HkqV~Vs i j  yxHkx 531 nkusa gksaxsA

i z' ukoyh 11.1

t c rd vU; Fkk u dgk t k, ] = 22
7

 yhft , A

1. , d ' kaoqQ osQ vk/ kj dk O; kl  10-5 cm gS vkSj bl dh fr; Zd Å¡pkbZ 10 cm gSA bl dk
oØ i "̀Bh;  {ks=ki Qy Kkr dhft , A

2. , d ' kaoqQ dk oqQy i "̀Bh;  {ks=ki Qy Kkr dhft , ] ft l dh fr; Zd Å¡pkbZ 21 m gS vkSj
vk/ kj dk O; kl  24 m gSA

3. , d ' kaoqQ dk oØ i "̀Bh;  {ks=ki Qy 308 cm2 gS vkSj bl dh fr; Zd Å¡pkbZ 14 cm gSA Kkr
dhft ,  %

(i) vk/ kj dh f=kT; k(ii) ' kaoqQ dk oqQy i "̀Bh;  {ks=ki Qy

4. ' kaoqQ osQ vkdkj dk , d racw 10 m Å¡pk gS vkSj ml osQ vk/ kj dh f=kT; k 24 m gSA Kkr
dhft ,  %

(i) racw dh fr; Zd Å¡pkbZ

(ii) racw esa yxs osQuokl  (canvas) dh ykxr] ; fn 1 m2 osQuokl  dh ykxr 70 #i ,  gSA

5. 8 m Å¡pkbZ vkSj vk/ kj dh f=kT; k 6 m okys , d ' kaoqQ osQ vkdkj dk racw cukus esa
3 m pkSM+s frji ky dh fdruh yackbZ yxsxh\  ; g eku dj pfy,  fd bl dh fl ykbZ vkSj
dVkbZ esa 20 cm frj i ky v frfjDr yxsxkA (= 3.14 dk i z; ksx dhft , A)

6. ' kaoqQ osQ vk/ kj dh , d xqact  dh fr; Zd Å¡pkbZ vkSj vk/ kj O; kl  Øe' k% 25 m vkSj
14m gSaA bl dh oØ i "̀B i j ` 210 i zfr 100 m2 dh nj l s l i sQnh djkus dk O; ;
Kkr dhft , A

7. , d t ksdj dh Vksi h , d ' kaoqQ osQ vkdkj dh gS] ft l osQ vk/ kj dh f=kT; k 7 cm vkSj
Å¡pkbZ 24 cm gSA bl h i zdkj dh 10 Vksfi ; k¡ cukus ds fy,  vko' ; d xÙks dk {ks=ki Qy
Kkr dhft , A
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8. fdl h cl  LVki  dks i qjkus xÙks l s cus 50 [ kks[ kys ' kaoqQvksa }kjk l M+d l s vyx fd; k gqvk
gSA i zR; sd ' kaoqQ osQ vk/ kj dk O; kl  40 cm gS vkSj Å¡pkbZ 1 m gSA ; fn bu ' kaoqQvksa dh
ckgjh i "̀Bksa dks i saV djokuk gS vkSj i saV dh nj ` 12 i zfr m2 gS] rks budks i saV djkus esa
fdruh ykxr vk,xh\  (= 3.14 vkSj 1.04  = 1.02 dk i z; ksx dhft , A)

11.2 xksys dk i "̀Bh;  {ks=ki Qy

, d xksyk (sphere) D; k gksrk gS\  D; k ; g , d òÙk dh rjg gh gS\  D; k vki  , d dkxt
i j  òÙk [ khap l drs gSa\  gk¡] vki  [ khap l drs gSa] D; ksafd ; g , d can l ery vkÑfr gS
ft l dk i zR; sd fcanq , d fuf' pr fcanq ( ft l s òÙk dk oasQnz dgrs gSa)  l s , d fuf' pr nwjh
i j  jgrk gS( ft l s òÙk dh f=kT; k dgrs gSa)A vc ; fn vki  , d òÙkkdkj pdrh(disc) osQ
, d O; kl  osQ vuqfn' k , d Mksjh fpi dk nsa vkSj bl s oSl s gh ?kqek, ¡ t Sl s vki us fi Nys
vuqPNsn esa f=kHkqt  dks ?kqek; k Fkk] rks vki  , d u; k Bksl  ns[ ksaxs (nsf[ k,  vkÑfr 11-6)A
; g fdl  oLrq l s feyrk&t qyrk yxrk gS\  , d xasn\  gk¡] , sl k gh gSA; g , d xksyk
(sphere) dgykrk gSA

v kÑfr 11.6

D; k vki  vuqeku yxk l drs gSa fd ml  òÙk osQ oasQnz dk D; k gksrk gS ft l s vki us
?kqek; k gSA fu%l ansg] ; g xksys dk oasQnz Hkh gks t krk gSA bl  i zdkj] xksyk , d f=kfoeh;
vkÑfr (three dimensional figure) (Bksl  vkÑfr)  gS] t ks vkdk' k (Li sl )  (space) esa
fLFkr mu l Hkh fcanqvksa l s fey dj cuh gS t ks , d fuf' pr fcanq l s ( t ks xksys dk osQUnz
dgykrk gS)  l s , d v pj  ; k fuf' pr nwjh i j  gksrs gSa ( t ks xksys dh f=kT; k dgykrh gS)A

fVIi . kh % xksyk , d xsan dh i "̀B dh rjg gksrk gSA Bksl  xksyk ml  Bksl  osQ fy,  i z; ksx
gksrk gS ft l dk i "̀B , d xksyk gksA
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fØ; kdyki  % D; k vki  dHkh yV~Vw osQ l kFk [ ksys gSa ; k dHkh vki us fdl h O; fDr dks
yV~Vw osQ l kFk [ ksyrs ns[ kk gS\  vki  ; g t kurs gksaxs fd ml  i j  Mksjh fdl  i zdkj yi sVh
t krh gSA vc vkb,  , d jcj  dh xasn ysa vkSj ml osQ Åi j  , d dhy yxk nsaA dhy dh
l gk; rk ysrs gq, ] xsan i j  Mksjh yi sVuk i zkjEHk dj nhft , A t c vki  , sl k dj jgs gksa] rks
Mksjh dks Fkkes j[ kus osQ fy, ] chp&chp esa fi u yxkrs j fg,  vkSj Mksjh yi sVuk rc rd
t kjh j f[ k,  t c rd fd i wjh xsan i j  Mksjh u fyi V t k,  [nsf[ k,  vkÑfr  11.7(a)]A Mksjh
i j  i zkjfEHkd vkSj vafre fcanq vafdr dj yhft ,  vkSj / hjs&/ hjs xsan l s Mksjh dks gVk
yhft , A vc v i us f' k{kd l s xsan dk O; kl  eki us osQ fy,  l gk; rk nsus osQ fy,  dfg, A
bl l s vki dks xsan dh f=kT; k Kkr gks t k, xhA bl osQ ckn] dkxt  i j  xsan dh f=kT; k osQ cjkcj
pkj òÙk [ khap yhft , A vc t ks Mksjh vki us xsan i j  yi sVh Fkh ml h dks , d&, d djosQ
bu òÙkksa i j  j [ kdj òÙkksa dks Hkfj,  [nsf[ k,  vkÑfr  11.7(b)]A

v kÑfr 11.7

bu l cl s vki dks D; k i zkIr gksrk gS\

og Mksjh ft l us , d xksys osQ i "̀B dks i wjk&i wjk <d fn; k Fkk vc ml h xksys dh f=kT; k
okys pkj òÙkksa osQ {ks=kksa dks Hkj jgh gSA bl dk D; k vFkZ gqvk\  bl l s ; g l q>ko feyrk
gS fd f=kT; k r okys , d xksys dk i "̀Bh;  {ks=ki Qy

= f=kT; k r okys pkj òÙkksa dk {ks=ki Qy  = 4 × ( r2)

bl fy, ] xksys dk i "̀Bh;  {ks=ki Qy  = 4  r2

t gk¡ r xksys dh f=kT; k gSA

xksys osQ i "̀B i j  vki  fdrus i Qyd ns[ krs gSa\  osQoy , dA ; g oØh;  gSA
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vkb,  , d Bksl  xksyk ysa vkSj bl s chp l s bl osQ oasQnz l s t krs
gq,  , d ry }kjk nks Hkkxksa esa dkV ysaA xksys dk D; k gksrk gS\

; g nks cjkcj Hkkxksa esa foHkkft r gks x; k gS (nsf[ k,  vkÑfr  11.8)A
i zR; sd vk/ k Hkkx D; k dgykrk gS ; g , d v / Zxksyk
(hemisphere) dgykrk gS (D; ksafd hemi dk vFkZ vk/ k gSA)A

v/ Zxksys osQ i "̀B osQ ckjs esa vki  D; k dg l drs gSa\  bl osQ
fdrus i Qyd gSa\

nks!] buesa , d oØh;  gS vkSj , d l ery i Qyd gS (vk/ kj)A

vèkZxksys dk oØ i "̀Bh;  {ks=ki Qy xksys osQ i "̀Bh;  {ks=ki Qy dk vk/ k] vFkkZr~ 
1
2

 × 4r2  gSA

vr%] v / Zxksys dk oØ i "̀Bh;  {ks=ki Qy  = 2r2

t gk¡ r ml  xksys dh f=kT; k gS ft l dk v/ Zxksyk , d Hkkx gSA

vc nksuksa i Qydksa dks ysus i j ] bl dk oqQy i "̀Bh;  {ks=ki Qy = 2r2 + r2 gSA

vr%] v / Zxksys dk oqQy i "̀Bh;  {ks=ki Qy = 3r2

mnkgj . k 4 % 7cm f=kT; k okys , d xksys dk i "̀Bh;  {ks=ki Qy Kkr dhft , A

gy  % 7cm f=kT; k okys xksys dk i "̀Bh;  {ks=ki Qy

= 4r2 = 4 ×
22
7

 × 7 × 7 cm2 = 616 cm2

mnkgj . k 5 % f=kT; k 21cm okys , d v/ Zxksys osQ fy, ] Kkr dhft , %

(i) oØ i "̀Bh;  {ks=ki Qy (ii) oqQy i "̀Bh;  {ks=ki Qy

gy  % (i) f=kT; k 21cm okys v/ Zxksys dk oØ i "̀Bh;  {ks=ki Qy

= 2r2 = 2 ×
22
7

 × 21 × 21 cm2 = 2772 cm2

v kÑfr 11.8
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(ii) v/ Zxksys dk oqQy i "̀Bh;  {ks=ki Qy

= 3r2 = 3 ×
22
7

 × 21 × 21 cm2 = 4158 cm2

mnkgj . k 6 % l oZQl  dk , d eksVjl kbfdy l okj ft l  [ kks[ kys xksys osQ vanj v i us djrc
( [ ksy) fn[ kkrk gS ml dk O; kl  7m gSA eksVjl kbfdy l okj osQ i kl  ; s djrc fn[ kkus osQ
fy,  fdruk {ks=ki Qy mi yC/  gS\

gy  % xksys dk O; kl  = 7 m gSA bl fy,  f=kT; k 3-5m gqbZA vc] djrc fn[ kkus osQ fy, ]
eksVjl kbfdy l okj dks mi yC/  LFkku bl  xksys dk i "̀Bh;  {ks=ki Qy gSA

xksys dk i "̀Bh;  {ks=ki Qy = 4r2 = 4 ×
22
7

 × 3.5 × 3.5 m2 = 154 m2

mnkgj . k 7 % fdl h Hkou dk Åi jh Hkkx v/ Zxksykdkj gS vkSj bl  i j  i saV fd; k t kuk gS
(nsf[ k,  vkÑfr 11-9)A ; fn bl  v / Zxksys osQ vk/ kj dh i fjf/  17-6 m gS] rks `5 i zfr
100 cm2 dh nj l s bl s i saV djkus dk O; ;  Kkr dhft , A

gy  % pw¡fd osQoy xksykdkj i "̀B i j  gh i saV gksxk] bl fy,  gesa v/ Zxksys osQ oØ i "̀Bh;
{ks=ki Qy dks Kkr djus dh vko' ; drk gSA

vc] vk/ kj dh i fj f/  = 17.6 m gSA

bl fy, ] 2r = 17.6

vFkkZr~] r =
17.6 7
2 22




 m = 2.8 m

bl fy, ] Hkou dk oØ i "̀Bh;  {ks=ki Qy = 2r2

= 2 ×
22
7

 × 2.8 × 2.8 m2

= 49.28 m2

vc] 100cm2 i safVax dh ykxr = `5

bl fy, ] 1m2 i safVax dh ykxr = `500

vr%] 49-28m2 i safVax dh ykxr = `500 × 49.28 = `24640

v kÑfr  11.9
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i z' ukoyh 11.2

t c rd vU; Fkk u dgk t k, ] = 22
7

 yhft , A

1. fuEu f=kT; k okys xksys dk i "̀Bh;  {ks=ki Qy Kkr dhft ,  %
(i) 10.5 cm (ii) 5.6 cm (iii) 14 cm

2. fuEu O; kl  okys xksys dk i "̀Bh;  {ks=ki Qy Kkr dhft ,  %
(i) 14 cm (ii) 21 cm (iii) 3.5 m

3. 10 cm f=kT; k okys , d v/ Zxksys dk oqQy i "̀Bh;  {ks=ki Qy Kkr dhft ,A ( = 3.14 yhft , A)

4. , d xksykdkj xqCckjs esa gok Hkjus i j] ml dh f=kT; k 7 cm l s 14 cm gks t krh gSA bu nksuksa
fLFkfr; ksa esa] xqCckjs osQ i "̀Bh;  {ks=ki Qyksa dk vuqi kr Kkr dhft , A

5. i hry l s cus , d v / Zxksykdkj dVksjs dk vkarfjd O; kl  10.5 cm gSA `16 i zfr 100 cm2

dh nj l s bl osQ vkarfjd i "̀B i j dybZ djkus dk O; ;  Kkr dhft , A

6. ml  xksys dh f=kT; k Kkr dhft ,  ft l dk i "̀Bh;  {ks=ki Qy 154 cm2  gSA

7. pUnzek dk O; kl  i F̀oh osQ O; kl  dk yxHkx , d&pkSFkkbZ gSA bu nksuksa osQ i "̀Bh;  {ks=ki Qyksa
dk vuqi kr Kkr dhft , A

8. , d v / Zxksykdkj dVksjk 0.25 cm eksVh LVhy l s cuk gSA bl  dVksjs dh vkarfjd f=kT; k
5cm gSA dVksjs dk ckgjh oØ i "̀Bh;  {ks=ki Qy Kkr dhft , A

9. , d yac òÙkh;  csyu f=kT; k r okys , d xksys dks
i w.kZr; k ?ksjs gq,  gS(nsf[ k,  vkòQfr 11.10)A Kkr dhft ,%

(i) xksys dk i "̀Bh;  {ks=ki Qy

(ii) csyu dk oØ i "̀Bh;  {ks=ki Qy

(iii) Åi j  (i) vkSj  (ii) esa i zkIr {ks=ki Qyksa dk vuqi kr

11.3 yEc oÙ̀kh;  ' kaoqQ dk v k; ru

vkÑfr  11-11 esa] vki  ns[ krs gSa fd bl esa , d gh
vkèkkj f=kT; k okys vkSj , d gh Å¡pkbZ okys csyu
vkSj ' kaoqQ fn,  gq,  gSaA

v kÑfr 11.10

v kÑfr 11.11
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fØ; kdyki  % mi jksDr vkÑfr; ksa dh gh rjg] , d gh vk/ kj f=kT; k vkSj , d gh Å¡pkbZ
okyk , d [ kks[ kyk csyu vkSj , d [ kks[ kyk ' kaoqQ cukus dk i z; Ru dhft ,  (nsf[ k,  vkòQfr
11-11)A fi Qj ge , d i z; ksx }kjk ; g Kkr djsaxs fd , d ' kaoqQ dk vk; ru D; k gSA

vkb,  bl  i z; ksx dks i zkjEHk djsaA

' kaoqQ dks jsr l s , d ckj Åi j  rd Hkfj,  vkSj bl  jsr dks csyu esa Mky nhft , A ge
ns[ krs gSa fd bl l s csyu dk oqQN Hkkx Hkj x; k gS ¹nsf[ k,  vkòQfr 11.12 (a)ºA

fi Qj ge nqckjk ' kaoqQ dks jsr l s Hkj dj csyu esa jsr dks Mky nsrs gSaA ge ns[ krs gSa
fd csyu vHkh Hkh i wjk ugha Hkjk gS [nsf[ k,  vkòQfr 11.12(b)]A

vc ' kaoqQ dks rhl jh ckj jsr l s Hkj dj csyu esa Mkfy, A ge ns[ krs gSa fd csyu i wjk
jsr l s Hkj x; k gS [nsf[ k,  vkòQfr 11.12(c)]A

v kÑfr 11.12

bl  i z; ksx l s] ge fu"d"kZ fudky l drs gSa fd rhu ' kaoqQvksa dk vk; ru csyu
osQ vk; ru osQ cjkcj  gSA bl dk vFkZ gS fd ; fn ' kaoqQ vkSj  csyu dh vk/ kj  f=kT; k
, d gh gks vkSj  Å¡pkbZ Hkh , d gh gks] rks ' kaoqQ dk vk; ru csyu osQ vk; ru dk
, d&frgkbZ gksrk gSA

vr%] ' kaoqQ dk v k; ru = 
1
3
r2h

t gk¡ r vk/ kj f=kT; k gS vkSj  h ' kaoqQ dh Å¡pkbZ gSA
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mnkgj . k 8 % fdl h ' kaoqQ dh Å¡pkbZ vkSj fr; Zd Å¡pkbZ Øe' k% 21 cm vkSj 28 cm gSaA
bl dk vk; ru Kkr dhft , A

gy  % l2 = r2 + h2 l s gesa i zkIr gksrk gS %

r = 2 2 2 228 21 7 7cm cm   l h

vr%] ' kaoqQ dk vk; ru = 
1
3
r2h =

1
3

 ×
22 7 7 7 7 21
7
    cm3

= 7546 cm3

mnkgj . k 9 % eksfudk osQ i kl  osQuokl  dk , d VqdM+k gS ft l dk {ks=ki Qy 551 m2 gSA og
bl l s 7 m vk/ kj f=kT; k okyk , d ' kaoqQ dk vki ru dk racw cuokrh gSA ; g ekurs gq,
fd fl ykbZ vkSj dVkbZ esa yxHkx 1 m2 osQuokl  u"V gqvk gksxk] bl l s cuk,  t kus okys
' kaoqQ dk vk; ru Kkr dhft , A

gy  % osQuokl  dk {ks=ki Qy  = 551 m2 gS vkSj 1 m2 osQuokl  fl ykbZ] bR; kfn esa u"V gks
t krk gSA

vr%] racw osQ fy,  mi yC/  osQuokl  = (551 – 1) m2 = 550 m2

bl fy, ] racw dk i "̀Bh;  {ks=ki Qy = 550 m2

vc] racw osQ vk/ kj dh f=kT; k = 7 m

è; ku nhft ,  fd racw dh osQoy oØ i "̀B gh gksrh gS ( racw osQ i Q' kZ dks <dk ugha
t krk gS)A

vr%] racw dk oØ i "̀Bh;  {ks=ki Qy  = 550 m2

vFkkZr~] rl = 550

; k]
22
7

 × 7 × l = 550

; k] l =
550
22

m = 25 m

vc] l2 = r2 + h2

bl fy, ] h = 2 2l r  = 2 225 7 m 625 49 m 576 m   

= 24 m
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vr%] racw dk vk; ru = 2 31 1 22 7 7 24 m
3 3 7

r h      = 1232 m3

i z' ukoyh 11.3

t c rd vU; Fkk u dgk t k, ] = 22
7

 yhft , A

1. ml  yac òÙkh;  ' kaoqQ dk vk; ru Kkr dhft , ] ft l dh
(i) f=kT; k 6 cm vkSj Å¡pkbZ 7 cm gSA (ii) f=kT; k 3.5 cm vkSj Å¡pkbZ 12 cm gSA

2. ' kaoqQ osQ vkdkj osQ ml  crZu dh yhVjksa esa / kfjrk Kkr dhft ,  ft l dh
(i) f=kT; k 7 cm vkSj fr; Zd Å¡pkbZ 25 cm gSA

(ii) Å¡pkbZ 12 cm vkSj fr; Zd Å¡pkbZ 13 cm gSA

3. , d ' kaoqQ dh Å¡pkbZ 15 cm gSA ; fn bl dk vk; ru 1570 cm3  gS] rks bl osQ vk/ kj dh
f=kT; k Kkr dhft , A (= 3.14 i z; ksx dhft , A)

4. ; fn 9 cm Å¡pkbZ okys , d yac òÙkh;  ' kaoqQ dk vk; ru 48  cm3  gS] rks bl osQ vk/ kj
dk O; kl  Kkr dhft , A

5. Åi jh O; kl  3.5 m okys ' kaoqQ osQ vkdkj dk , d x<~<k 12 m xgjk gSA bl dh / kfjrk
fdyksyhVjksa esa fdruh gS\

6. , d yac òÙkh;  ' kaoqQ dk vk; ru 9856 cm3 gSA ; fn bl osQ vk/ kj dk O; kl  28 cm gS]
rks Kkr dhft ,  %
(i) ' kaoqQ dh Å¡pkbZ (ii) ' kaoqQ dh fr; Zd Å¡pkbZ
(iii) ' kaoqQ dk oØ i "̀Bh;  {ks=ki Qy

7. Hkqt kvksa 5 cm] 12 cm vkSj 13 cm okys , d l edks.k f=kHkqt  ABC dks Hkqt k 12 cm
osQ i fjr ?kqek; k t krk gSA bl  i zdkj i zkIr Bksl  dk vk; ru Kkr dhft , A

8. ; fn i z' u 7 osQ f=kHkqt  ABC dks ; fn Hkqt k 5 cm osQ i fjr ?kqek; k t k, ] rks bl  i zdkj i zkIr
Bksl  dk vk; ru Kkr dhft ,A i z' uksa 7 vkSj 8 esa i zkIr fd,  x,  nksuksa Bksl ksa osQ vk; ruksa dk
vuqi kr Hkh Kkr dhft , A

9. xsgw¡ dh , d <sjh 10-5 m O; kl  vkSj Å¡pkbZ 3 m okys , d ' kaoqQ osQ vkdkj dh gSA bl dk
vk; ru Kkr dhft , A bl  <sjh dks o"kkZ l s cpkus osQ fy,  osQuokl  l s <dk t kuk gSA ok¡fNr
osQuokl  dk {ks=ki Qy Kkr dhft , A
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11.4 xksys dk v k; ru

vkb,  vc ns[ ksa fd , d xksys dk vk; ru oSQl s eki k t k, A i gys fofHkUu f=kT; kvksa

okys nks ; k rhu xksys yhft , A fi Qj  , d crZu yhft , ] ft l osQ vanj  bu xksyksa dks

(osQoy , d ckj  esa , d)  j [ kk t k l osQA l kFk gh] , d cM+h uk¡n (trough) yhft ,

ft l esa bl  crZu dks j [ kk t k l osQA vc crZu dks i wjk Åi j  rd i kuh l s Hkfj ,  [nsf[ k,

vkoQ̀fr  11.13(a)]A

vc fy,  x,  xksyksa esa l s , d dks crZu esa l ko/ kuhi woZd Mkfy, A crZu esa l s oqQN

i kuh ckgj fudy dj ml  uk¡n esa t k, xk ft l esa og crZu j[ kk gqvk gS [nsf[ k,  vkòQfr

11.13(b)]A vc uk¡n esa vk,  bl  i kuh dks l ko/ kuhi woZd ,d uki us okys csyu ¹vFkkZr~

v' kkafdr csyukdkj fxykl  (graduated cylindrical jar)º esa Mkfy, A eku yhft ,  i kuh esa

Mqck,  x,  xksys dh f=kT; k r gS (vki  xksys dk O; kl  eki  dj ml dh f=kT; k Kkr dj l drs

gSa)A vc 
4
3  r3 dk eku fudkfy, A D; k vki  ; g i krs gSa fd ; g eku crZu l s ckgj fudys

i kuh osQ vk; ru osQ yxHkx cjkcj gS\

v kÑfr 11.13

, d ckj fi Qj bl h i zfØ; k dks , d vU;  eki  dk xksyk ysdj nksgjkb, A bl  xksys dh

f=kT; k R Kkr djosQ 34 R
3
  dk eku fudkfy, A , d ckj fi Qj ; g eku crZu l s ckgj fudys

i kuh osQ vk; ru osQ yxHkx cjkcj gSA ; g gesa D; k crkrk gS\  ge t kurs gSa fd xksys dk
vk; ru ml osQ }kjk gVk,  x,  i kuh osQ vk; ru osQ cjkcj gSA bl  i z; ksx dks ckj&ckj djus

i j ] ge i zkIr djrs gSa fd , d xksys dk vk; ru xksys dh f=kT; k osQ ?ku dk 
4
3
  xquk gSA

bl l s gesa fuEu l q>ko i zkIr gksrk gS %
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xksys dk v k; ru = 34
3

r

t gk¡ r xksys dh f=kT; k gSA
mPprj d{kkvksa esa bl s fl ¼ Hkh fd; k t k l drk gSA i jUrq bl  l e;  rks ge bl s l R;

eku ysrs gSaA.

vc v/ Zxksys osQ vk; ru osQ ckjs esa vki  D; k vuqeku yxk l drs gSa\  gk¡] ; g

34 1
3 2
 r dk  = 

2
3 r3 gSA

v r%] v / Zxksys dk v k; ru ¾ 32
3

r

t gk¡ r v/ Zxksys dh f=kT; k gSA

vkb,  bu l w=kksa dk i z; ksx n' kkZus osQ fy,  oqQN mnkgj.k ysaA

mnkgj . k 10 % 11.2 cm f=kT; k okys xksys dk vk; ru Kkr dhft , A

gy  % ok¡fNr vk; ru =
4
3 r3

=
4 22 11.2 11.2 11.2
3 7
     cm3 = 5887.32 cm3

mnkgj . k 11 % , d ' kkWV&i V~V (shot-putt) 4-9 cm f=kT; k okyk , d / krq dk xksyk gSA ; fn
bl  / krq dk ?kuRo (density) 7-8 xzke i zfr cm3 gS] rks ' kkWV&i V~V dk nzO; eku Kkr dhft , A
gy  % pw¡fd ' kkWV&i V~V (shot-putt) / krq dk , d Bksl  xksyk gS rFkk nzO; eku vk; ru vkSj
?kuRo osQ xq.kui Qy osQ cjkcj gksrk gS] bl fy,  i gys gesa ' kkWV&i V~V dk vk; ru Kkr djuk
pkfg, A

vc] xksys dk vk; ru = 34
3

r

= 34 22 4.9 4.9 4.9 cm
3 7
   

= 493 cm3 (yxHkx)
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76 xf.kr

l kFk gh] 1 cm3 / krq dk nzO; eku = 7.8 xzke

vr%] ' kkWV&i V~V dk nzO; eku = 7.8 × 493 xzke

= 3845.44 xzke = 3.85 fdyksxzke (yxHkx)

mnkgj . k 12 % , d v/ Zxksykdkj dVksjs dh f=kT; k 3.5 cm gSA bl osQ vanj Hkjs t k l dus
okys i kuh dk vk; ru Kkr dhft , A

gy  % dVksjs esa Hkjs t k l dus okys i kuh dk vk; ru

= 32
3

r

=
2 22 3.5 3.5 3.5
3 7
     cm3 = 89.8 cm3

i z' ukoyh 11.4

t c vU; Fkk u dgk t k, ] = 
22
7  yhft , A

1. ml  xksys dk vk; ru Kkr dhft ,  ft l dh f=kT; k fuEu gS %
(i) 7 cm (ii) 0.63 m

2. ml  Bksl  xksykdkj xsan }kjk gVk,  x,  ( foLFkkfi r)  i kuh dk vk; ru Kkr dhft , ] ft l dk
O; kl  fuEu gS %
(i) 28 cm (ii) 0.21 m

3. / krq dh , d xsan dk O; kl  4-2 cm gSA ; fn bl  / krq dk ?kuRo 8-9 xzke i zfr cm3 gS]
rks bl  xsan dk nzO; eku Kkr dhft , A

4. panzek dk O; kl  i F̀oh osQ O; kl  dk yxHkx ,d&pkSFkkbZ gSA panzek dk vk; ru i F̀oh osQ
vk; ru dh dkSu&l h fHkUu gS\

5. O; kl  10-5 cm okys , d v / Zxksykdkj dVksjs esa fdrus yhVj nw/  vk l drk gS\

6. , d v / Zxksykdkj Vadh 1cm eksVh , d yksgs dh pknj (sheet) l s cuh gSA ; fn bl dh
vkarfjd f=kT; k 1m gS] rks bl  Vadh osQ cukus esa yxs yksgs dk vk; ru Kkr dhft , A

7. ml  xksys dk vk; ru Kkr dhft ,  ft l dk i "̀Bh;  {ks=ki Qy 154 cm2 gSA
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i "̀Bh;  {ks=ki Qy vkSj vk; ru 77

8. fdl h Hkou dk xqacn ,d v/ Zxksys osQ vkdkj dk gSA vanj l s] bl esa l i sQnh djkus esa
`498-96 O; ;  gq,A ; fn l i sQnh djkus dh nj `2 i zfr oxZ ehVj gS] rks Kkr dhft , %

(i) xqacn dk vkarfjd oØ i "̀Bh;  {ks=ki Qy (ii) xqacn osQ vanj dh gok dk vk; ru

9. yksgs osQ l Ùkkbl  Bksl  xksyksa dks fi ?kykdj] ft uesa l s i zR; sd dh f=kT; k r gS vkSj i "̀Bh;
{ks=ki Qy S gS] ,d cM+k xksyk cuk; k t krk gS ft l dk i "̀Bh;  {ks=ki Qy S gSA Kkr dhft , %

(i) u,  xksys dh f=kT; k r  (ii)  S vkSj  Sdk vuqi kr

10. nokbZ dk , d oSQi l wy (capsule) 3-5 mm O; kl  dk , d xksyk (xksyh) gSA bl  oSQi l wy
dks Hkjus osQ fy,  fdruh nokbZ (mm3 esa)  dh vko' ; drk gksxh\

11.5 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr fcanqvksa dk vè; ; u fd; k gS%
1. ' kaoqQ dk oØ i "̀Bh;  {ks=ki Qy  = rl

2. ' kaoqQ dk oqQy i "̀Bh;  {ks=ki Qy = rl + r2, v FkkZr~r (l + r)

3. xksys dk i "̀Bh;  {ks=ki Qy = 4  r2

4. v / Zxksys dk oØ i "̀Bh;  {ks=ki Qy  = 2r2

5. v / Zxksys dk oqQy i "̀Bh;  {ks=ki Qy = 3r2

6. ' kaoqQ dk v k; ru = 
1
3
r2h

7. xksys dk v k; ru = 34
3

r

8. v / Zxksys dk v k; ru = 32
3

r

[; gk¡ v{kjksa l, b, h, a, r, bR; kfn dk i z; ksx] v i us l anHkZ osQ vuql kj] l kekU;  vFkks± esa i z; ksx
fd; k x; k gSA]
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78 xf.kr

v è; k; 12

l kaf[ ; dh

12.1 v kadM+ksa dk v kys[ kh;  fu#i . k

l kjf.k; ksa l s vkadM+ksa dk fu: i .k djus osQ ckjs esa ge ppkZ dj pqosQ gSaA vkb,  vc ge
vkadM+ksa osQ vU;  fu: i .k] vFkkZr~ vkys[ kh;  fu: i .k (graphical representation) dh vksj
v i uk è; ku osaQfnzr djsaA bl  l aca/  esa , d dgkor ; g jgh gS fd , d fp=k gt kj ' kCn
l s Hkh mÙke gksrk gSA i zk; % vyx&vyx enksa dh rqyukvksa dks vkys[ kksa (graphs) dh
l gk; rk l s vPNh rjg l s n' kkZ; k t krk gSA rc okLrfod vkadM+ksa dh rqyuk esa bl  fu: i .k
dks l e>uk vf/ d l jy gks t krk gSA bl  vuqPNsn esa] ge fuEufyf[ kr vkys[ kh;  fu: i .kksa
dk vè; ; u djsaxsA

(A) naM vkys[ k (Bar Graph)
(B) , dl eku pkSM+kbZ vkSj i fjorhZ pkSM+kb; ksa okys vk; rfp=k (Histograms)
(C) ckjackjrk cgqHkqt  (Frequency Polygons)

(A) naM v kys[ k

fi Nyh d{kkvksa esa] vki  naM vkys[ k dk vè; ; u dj  pqosQ gSa vkSj  mUgsa cuk Hkh
pqosQ gSaA ; gk¡ ge oqQN v f/ d vkSi pkfjd ǹf"Vdks.k l s bu i j  ppkZ djsaxsA vki dks
; kn gksxk fd naM vkys[ k vkadM+ksa dk , d fp=kh;  fu: i .k gksrk gS ft l esa i zk; % , d
v{k (eku yhft ,  x-v{k)  i j  , d pj  dks i zdV djus okys , d l eku pkSM+kbZ ds
naM [ khaps t krs gSa ft uosQ chp esa cjkcj&cjkcj  nwfj ; k¡ NksM+h t krh gSaA pj  osQ eku
nwl js v {k (eku yhft ,  y-v{k)  i j  fn[ kk,  t krs gSa vkSj  naMksa dh Å¡pkb; k¡ pj  osQ
ekuksa i j  fuHkZj  dj rh gSaA

mnkgj . k 1 : uoha d{kk osQ 40 fo| k£Fk; ksa l s muosQ t Ue dk eghuk crkus osQ fy,  dgk
x; kA bl  i zdkj i zkIr vkadM+ksa l s fuEufyf[ kr vkys[ k cuk; k x; k%
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l kaf[ ; dh 79

Åi j fn,  x,  vkys[ k dks ns[ kdj fuEufyf[ kr i z' uksa osQ mÙkj nhft , %
(i) uoacj osQ eghus esa fdrus fo| k£Fk; ksa dk t Ue gqvk\
(ii) fdl  eghus esa l cl s vf/ d fo| k£Fk; ksa dk t Ue gqvk\
gy  : è; ku nhft ,  fd ; gk¡ pj t̂ Ue fnu dk eghuk* gS vkSj pj dk eku t̂ Ue ysus okys
fo| k£Fk; ksa dh l a[ ; k* gSA

(i) uoacj osQ eghus esa 4 fo| k£Fk; ksa dk t Ue gqvkA
(ii) vxLr osQ eghus esa l cl s vf/ d fo| k£Fk; ksa dk t Ue gqvkA
vkb,  vc ge fuEufyf[ kr mnkgj.k ysdj budk i qufoZyksdu djsa fd , d naM vkys[ k
fdl  i zdkj cuk; k t krk gSA

mnkgj . k 2 : , d i fjokj us ft l dh ekfl d vk;  ` 20000  gS] fofHkUu enksa osQ varxZr gj
eghus gksus okys [ kpZ dh ; kst uk cukbZ Fkh%

l kj . kh12.1

en [ kpZ
( gt kj  #i ; ksa esa)

xzkWl jh ( i jpwu dk l keku) 4
fdjk; k 5
cPpksa dh f' k{kk 5
nokb; k¡ 2
b±/ u 2
euksjat u 1
fofo/ 1

Åi j fn,  x,  vkadM+ksa dk , d naM vkys[ k cukb, A

1
2
3
4
5
6
7

O

fo
|k

£F
k;

ksa 
d

h 
l
a[;

k

t Ue osQ eghus

Ja
n.

Fe
b.

M
ar

.

A
pr

.
M

ay Ju
n.

Ju
ly

A
ug

.

Se
p.

O
ct

.
N

ov
.

D
ec

.

v koQ̀fr 12.1
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80 xf.kr

gy  : ge bu vkadM+ksa dk naM vkys[ k fuEufyf[ kr pj.kksa esa cukrs gSaA è; ku nhft ,  fd
nwl js LraHk esa fn; k x; k ek=kd (unit) ĝt kj  #i ; ksa esa* gSA vr%] xzkWl jh ( i jpwu dk l keku)
osQ l keus fy[ kk vad 4 dk vFkZ ` 4000 gSA

1. dksbZ Hkh i Sekuk (scale) ysdj ge {kSfrt  v{k i j  enksa (pj)  dks fu: fi r djrs gSa]
D; ksafd ; gk¡ naM dh pkSM+kbZ dk dksbZ egRo ugha gksrkA i jUrq Li "Vrk osQ fy,  ge l Hkh
naM l eku pkSM+kbZ osQ ysrs gSa vkSj muosQ chp l eku nwjh cuk,  j [ krs gSaA eku yhft ,
, d en dks , d l saVhehVj l s fu: fi r fd; k x; k gSA

2. ge [ kpZ (ewY; )  dks ÅèokZ/ j v{k i j  fu: fi r djrs gSaA D; ksafd vf/ dre [ kpZ
` 5000 gS] bl fy,  ge i Sekuk 1 ek=kd = ` 1000 ys l drs gSaA

3. vi us i gys en vFkkZr~ xzkWl jh dks fu: fi r djus osQ fy, ] ge 1 ek=kd dh pkSM+kbZ
4 ek=kd dh Å¡pkbZ okyk , d vk; rkdkj naM cukrs gSaA

4. bl h i zdkj] nks Øekxr naMksa osQ chp 1 ek=kd dk [ kkyh LFkku NksM+dj vU;  enksa dks
fu: fi r fd; k t krk gS (nsf[ k; s vkÑfr 12-2)A

v koQ̀fr   12.2

; gk¡ vki  , d ǹf"V esa gh vkadM+ksa osQ l ki s{k vfHky{k.kksa dks l jyrk l s ns[ k l drs gSaA
mnkgj.k osQ fy, ] vki  ; g l jyrk l s ns[ k l drs gSa fd xzkWl jh i j  fd; k x; k [ kpZ nokb; ksa
i j  fd,  x,  [ kpZ dk nks xquk gSA vr%] oqQN vFkks± esa l kj.kh : i  dh v i s{kk ; g vkadM+ksa
dk , d mÙke fu: i .k gSA
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l kaf[ ; dh 81

fØ; kdyki  1 : vi uh d{kk osQ fo| k£Fk; ksa dks pkj l ewgksa esa ck¡V nhft , A i zR; sd l ewg dks
fuEu i zdkj osQ vkadM+ksa esa l s , d i zdkj osQ vkadM+ksa dks l axzg djus dk dke ns nhft , A

(i) vi uh d{kk osQ 20 fo| k£Fk; ksa dh yackbZA
(ii) vi uh d{kk esa fdl h , d eghus osQ i zR; sd fnu vuqi fLFkr jgs fo| k£Fk; kas dh l a[ ; kA
(iii) vki osQ d{kk fe=kksa osQ i fjokjksa osQ l nL; ksa dh l a[ ; kA
(iv) vki osQ fo| ky;  esa ; k ml osQ vkl &i kl  osQ 15 i kS/ ksa dh yackb; k¡A

bu pkj l ewgksa }kjk i zkIr vkadM+ksa dks mi ; qDr naM vkys[ kksa l s fu: fi r dhft , A
vkb,  vc ge ns[ ksa fd fdl  i zdkj l arr oxZ varjkyksa dh ckjackjrk caVu l kj.kh dks

vkys[ kh;  : i  esa fu: fi r fd; k t krk gSA
(B) v k; r fp=k
; g l arr oxZ varjkyksa osQ fy,  i z; qDr naM vkys[ k dh Hkk¡fr fu: i .k dk , d : i  gSA
mnkgj.k osQ fy, ] ckjackjrk caVu l kj.kh 12-2 yhft , ] ft l esa , d d{kk osQ 36 fo| k£Fk; ksa
osQ Hkkj fn,  x,  gSa%

l kj . kh 12.2

Hkkj  ( kg esa) fo| k£Fk; ksa dh l a[ ; k

30.5 - 35.5 9
35.5 - 40.5 6
40.5 - 45.5 15
45.5 - 50.5 3
50.5 - 55.5 1
55.5 - 60.5 2
oqQy ; ksx 36

vkb,  ge Åi j fn,  x,  vkadM+ksa dks vkys[ kh;  : i  esa bl  i zdkj fu: fi r djsa%

(i) ge , d mi ; qDr i Sekuk ysdj Hkkj dks {kSfrt  v{k i j  fu: fi r djsaA ge i Sekuk
1 l saVhehVj = 5 kg ys l drs gSaA l kFk gh] D; ksafd i gyk oxZ varjky 30-5 l s i zkjaHk
gks jgk gS u fd ' kwU;  l s] bl fy,  , d fuoqaQp (kink) dk fpÉ cukdj ; k v{k esa , d
foPNsn fn[ kk dj] bl s ge vkys[ k i j n' kkZ l drs gSaA

(ii) ge , d mi ; qDr i Sekus ds vuql kj fo| k£Fk; ksa dh l a[ ; k (ckjackjrk)  dks ÅèokZ/ j v{k
i j  fu: fi r djrs gSaA l kFk gh] D; ksafd vf/ dre ckjackjrk 15 gS] bl fy,  gesa , d
, sl s i Sekus dk p; u djuk gksrk gS ft l l s fd ml esa ; g vf/ dre ckjackjrk vk l osQA
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82 xf.kr

(iii) vc ge oxZ varjky osQ vuql kj l eku pkSM+kbZ vkSj l axr oxZ varjkyksa dh ckjackjrkvksa
dks yackb; k¡ ekudj vk; r ( ; k vk; rkdkj naM) cukrs gSaaA mnkgj.k osQ fy, ] oxZ
varjky 30-5&35-5 dk vk; r 1 l saVhehVj dh pkSM+kbZ vkSj 4-5 l saVhehVj dh yackbZ
okyk vk; r gksxkA

(iv) bl  i zdkj gesa t ks vkys[ k i zkIr gksrk gS] ml s vkòQfr 12-3 esa fn[ kk; k x; k gSA

v koQ̀fr   12.3

è; ku nhft ,  fd D; ksafd Øekxr vk; rksa osQ chp dksbZ fjDr LFkku ugha gS] bl fy,
i fj .kkeh vkys[ k , d Bksl  vkÑfr osQ l eku fn[ kkbZ i M+sxkA bl  vkys[ k dks vk; rfp=k
(histogram) dgk t krk gS] t ks fd l arr oxks± okys oxhZòQr ckjackjrk caVu dk , d
vkys[ kh;  fu: i .k gksrk gSA l kFk gh] naM vkys[ k osQ foi jhr] bl dh jpuk esa naM dh
pkSM+kbZ dh , d egRoi w.kZ Hkwfedk gksrh gSA

okLro esa] ; gk¡ [ kM+s fd,  x,  vk; rksa osQ {ks=ki Qy l axr ckjackjrkvksa osQ l ekuqi krh gksrs
gSaA fi Qj Hkh] D; ksafd l Hkh vk; rksa dh pkSM+kbZ; k¡ l eku gSa] bl fy,  vk; rksa dh yackb; k¡ ckjackjrkvksa
osQ l ekuqi krh gksrh gSaA ; gh dkj.k gS fd ge yackb; k¡ Åi j (iii) osQ vuql kj gh ysrs gSaA

vc] ge i hNs fn[ kkbZ xbZ fLFkfr l s vyx , d fLFkfr ysrs gSaA
mnkgj .k 3: , d vè; kfi dk nks l sD' kuksa osQ fo| k£Fk; ksa osQ i zn' kZuksa dk fo' ys"k.k 100 vad dh
xf.kr dh i jh{kk ysdj djuk pkgrh gSA muosQ i zn' kZuksa dks ns[ kus i j og ; g i krh gS fd osQoy
oqQN gh fo| k£Fk; ksa osQ i zkIrkad 20 l s de gS vkSj oqQN fo| k£Fk; ksa osQ i zkIrkad 70 ; k ml l s

2
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l kaf[ ; dh 83

vf/ d gSaA vr%] ml us fo| k£Fk; ksa dks 0 - 20, 20 - 30, . . ., 60 - 70, 70 - 100 t Sl s fofHkUu eki
okys varjkyksa esa oxhZòQr djus dk fu.kZ;  fy; kA rc ml us fuEufyf[ kr l kj.kh cukbZA

l kj . kh 12.3

v ad fo| k£Fk; ksa dh l a[ ; k
  0 - 20 7
20 - 30 10
30 - 40 10
40 - 50 20
50 - 60 20
60 - 70 15

     70 - vkSj ml l s vf/ d 8
oqQy ; ksx 90

fdl h fo| kFkhZ us bl  l kj.kh dk , d vk; rfp=k cuk; k] ft l s vkòQfr 12-4 esa fn[ kk; k x; k gSA

v koQ̀fr   12.4

bl  vkys[ kh;  fu: i .k dh t k¡p l ko/ kuh l s dhft ,A D; k vki  l e>rs gSa fd ; g vkys[ k
vkadM+ksa dk l gh&l gh fu: i .k djrk gS\ bl dk mÙkj gS% ughaA ; g vkys[ k vkadM+ksa dk , d
xyr fp=k i zLrqr dj jgk gSA t Sl k fd ge i gys crk pqosQ gSa vk; rksa osQ {ks=ki Qy vk; rfp=k dh
ckjackjrkvksa osQ l ekuqi krh gksrs gSaA i gys bl  i zdkj osQ i z' u gekjs l keus ugha mBs Fks] D; ksafd l Hkh
vk; rksa dh pkSM+kb; k¡ l eku FkhaA i jUrq] D; ksafd ; gk¡ vk; rksa dh pkSM+kb; k¡ cny jgh gSa] bl fy,
Åi j fn; k x; k vk; rfp=k vkadM+ksa dk , d l gh&l gh fp=k i zLrqr ugha djrkA mnkgj.k osQ fy, ]
; gk¡ varjky 60&70 dh rqyuk esa varjky 70&100 dh ckjackjrk vfèkd gSA

2
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12
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84 xf.kr

vr%] vk; rksa dh yackb; ksa esa oqQN i fjorZu (modifications) djus dh vko' ; drk
gksrh gS] ft l l s fd {ks=ki Qy i qu% ckjackjrkvksa osQ l ekuqi krh gks t k, A

bl osQ fy,  fuEufyf[ kr pj.k ykxw djus gksrs gSa%
1. U; wure oxZ pkSM+kbZ okyk , d oxZ varjky yhft , A Åi j  osQ mnkgj.k esa] U; wure

oxZ pkSM+kbZ 10 gSA
2. rc vk; rksa dh yackb; ksa esa bl  i zdkj i fjorZu dhft ,  ft l l s fd og oxZ pkSM+kbZ

10 osQ l ekuqi krh gks t k, A
mnkgj.k osQ fy, ] t c oxZ pkSM+kbZ 20 gksrh gS] rc vk; r dh yackbZ 7 gksrh gSA vr%

t c oxZ pkSM+kbZ 10 gks] rks vk; r dh yackbZ  
7 10
20

  = 3.5  gksxhA

bl  i zfØ; k dks ykxw djrs jgus i j ] gesa fuEufyf[ kr l kj .kh i zkIr gksrh gS%

l kj . kh 12.4

v ad ckj ackj r k oxZ dh pkSM+kbZ v k; r  dh yackbZ

0 - 20 7 20
7 10
20

  = 3.5

20 - 30 10 10
10 10
10

  = 10

30 - 40 10 10
10 10
10

  = 10

40 - 50 20 10
20 10
10

  = 20

50 - 60 20 10
20 10
10

  = 20

60 - 70 15 10
15 10
10

  = 15

70 -100 8 30   
8 10
30

  = 2.67
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l kaf[ ; dh 85

D; ksafd geus i zR; sd fLFkfr esa 10 vadksa osQ varjky i j ; s yackb; k¡ i fjdfyr dh gSa]
bl fy,  vki  ; g ns[ k l drs gSa fd ge bu yackb; ksa dks î zfr 10 vad varjky i j
fo| k£Fk; ksa osQ l ekuqi krh eku* l drs gSaA

i fjorhZ pkSM+kbZ okyk l gh vk; rfp=k vkòQfr 12-5 esa fn[ kk; k x; k gSA

(C) ckj ackj r k cgqHkqt

ek=kkRed vkadM+ksa (quantitative data) vkSj mudh ckjackjrkvksa dks fu: fi r djus dh , d
vU;  fof/  Hkh gSA og gS , d cgqHkqt  (polygon)A cgqHkqt  dk vFkZ l e>us osQ fy, ] vkb,
ge vkòQfr 12-3 esa fu: fi r vk; rfp=k ysaA vkb,  ge bl  vk; rfp=k ds l axr vk; rksa
dh Åi jh Hkqt kvksa osQ eè; &fcanqvksa dks js[ kk[ kaMksa l s t ksM+ nsaA vkb,  ge bu eè; &fcanqvksa
dks B, C, D, E, F vkSj  G l s i zdV djsaA t c bu eè; &fcanqvksa dks ge js[ kk[ kaMksa l s t ksM+ nsrs

v koQ̀fr 12.5    
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86 xf.kr

gSa] rks gesa vkòQfr BCDEFG (nsf[ k,  vkòQfr 12-6) i zkIr gksrh gSA cgqHkqt  dks i wjk djus
osQ fy,  ; gk¡ ge ; g eku ysrs gSa fd 30-5&35-5 osQ i gys vkSj 55-5&60-5 osQ ckn ' kwU;
ckjackjrk okys , d , d oxZ varjky gSa vkSj buosQ eè; &fcanq Øe' k%  A  vkSj H gSaA
vkòQfr 12-3 esa n' kkZ,  x,  vkadM+ksa dk l axr ckjackjrk cgqHkqt  ABCDEFGH (frequency
polygon) gSA bl s geus vkòQfr 12-6 esa n' kkZ; k gSA

v koQ̀fr 12.6

; | fi  U; wure oxZ osQ i gys vkSj mPpre oxZ osQ ckn dksbZ oxZ ugha gS] fi Qj Hkh ' kwU;
ckjackjrk okys nks oxZ varjkyksa dks c<+k nsus l s ckjackjrk cgqHkqt  dk {ks=ki Qy ogh jgrk gS]
t ks vk; rfp=k dk {ks=ki Qy gSA D; k vki  crk l drs gSa fd D; ksa ckajckjrk cgqHkqt  dk
{ks=ki Qy ogh jgrk gS t ks fd vk; rfp=k dk {ks=ki Qy gS\  (l aosQr  % l ok±xl e f=kHkqt ksa okys
xq.kksa dk i z; ksx dhft , A)
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vc i z' u ; g mBrk gS fd t c i zFke oxZ varjky osQ i gys dksbZ oxZ varjky ugha
gksrk] rc cgqHkqt  dks ge oSQl s i wjk djsaxs\  vkb,  ge , sl h gh , d fLFkfr ysa vkSj ns[ ksa fd
fdl  i zdkj ge ckjackjrk cgqHkqt  cukrs gSaA

mnkgj . k 4 : , d i jh{kk esa , d d{kk osQ 51 fo| k£Fk; ksa }kjk 100 esa l s i zkIr fd,  vad
l kj.kh 12-5 esa fn,  x,  gSa%

l kj . kh12.5

v ad fo| k£Fk; ksa dh l a[ ; k

0 - 10 5
10 - 20 10
20 - 30 4
30 - 40 6
40 - 50 7
50 - 60 3
60 - 70 2
70 - 80 2
80 - 90 3
90 - 100 9
oqQy ; ksx 51

bl  ckjackjrk caVu l kj.kh osQ l axr ckjackjrk cgqHkqt  cukb, A

gy  : vkb,  i gys ge bu vkadM+ksa l s , d vk; rfp=k cuk, ¡ vkSj vk; rksa dh Åi jh Hkqt kvksa
osQ eè; &fcUnqvksa dks Øe' k%  B, C, D, E, F, G, H, I, J, K  l s i zdV djsaA ; gk¡ i gyk oxZ
0–10 gSA vr% 0&10 l s Bhd i gys dk oxZ Kkr djus osQ fy, ] ge {kSfrt  v{k dks
½.kkRed fn' kk esa c<+krs gSa vkSj dkYi fud oxZ varjky (&10)&0 dk eè; &fcanq Kkr djrs
gSaA i zFke var fcanq (end point), vFkkZr~  B  dks {kSfrt  v{k dh ½.kkRed fn' kk esa ' kwU;
ckjackjrk okys bl  eè; &fcanq l s feyk fn; k t krk gSA og fcanq t gk¡ ; g js[ kk[ kaM ÅèokZ/ j v{k
l s feyrk gS] ml s  A  l s i zdV djrs gSaA eku yhft ,  fn,  gq,  vkadM+ksa osQ vafre oxZ osQ Bhd
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ckn okys oxZ dk eè; &fcanq  L gSA rc  OABCDEFGHIJKL  ok¡fNr ckjackjrk cgqHkqt  gS]
ft l s vkòQfr 12-7 esa fn[ kk; k x; k gSA

2

4

6

8

10

12

O

fo
|
k£F

k;
ksa 

d
h 

la
[;

k

i zkIrkad
10 20 30 40 50 60 70 80 90 100-10

B

A

C

D

E
F

G
H

J
I

K

L

v koQ̀fr 12.7

vk; rfp=k cuk,  fcuk gh ckjackjrk cgqHkqt ksa dks Lora=k : i  l s Hkh cuk; k t k l drk

gSA bl osQ fy,  gesa vkadM+ksa esa i z; qDr oxZ var jkyksa osQ eè; &fcUnqvksa dh vko' ; drk

gksrh gSA oxZ var jkyksa osQ bu eè; &fcanqvksa dks oxZ&fpÉ (class-marks) dgk

t krk gSA

fdl h oxZ varjky dk oxZ&fpÉ Kkr djus osQ fy, ] ge ml  oxZ varjky dh mi fj

l hek (upper limit) vkSj fuEu l hek (lower limit) dk ; ksx Kkr djrs gSa vkSj bl  ; ksx dks

2 l s Hkkx ns nsrs gSaA bl  rjg]

oxZ&fpÉ = +
2

mi fj  l hek fuEu l hek

vkb,  vc ge , d mnkgj.k ysaA
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mnkgj . k 5 : , d uxj esa fuokZg [ kpZ l wpdkad (cost of living index) dk vè; ; u djus
osQ fy,  fuEufyf[ kr l kIrkfgd i zs{k.k fd,  x,  %

l kj . kh 12.6

fuokZg [ kpZ l wpdkad l Irkgksa dh l a[ ; k

140 - 150 5
150 - 160 10
160 - 170 20
170 - 180 9
180 - 190 6
190 - 200 2

oqQy ; ksx 52

Åi j fn,  x,  vkadM+ksa dk , d ckjackjrk cgqHkqt  (vk; rfp=k cuk,  fcuk)  [ khap, A

gy  : D; ksafd vk; rfp=k cuk,  fcuk ge , d ckjackjrk cgqHkqt  [ khapuk pkgrs gSa] bl fy,  vkb,
ge Åi j fn,  gq,  oxZ varjkyksa] vFkkZr~  140 - 150, 150 - 160,....  osQ oxZ&fpÉ Kkr djsaA

oxZ varjky 140 - 150  dh mi fj  l hek = 150 vkSj fuEu l hek  = 140 gSA

vr%] oxZ&fpÉ = 
150 + 140

2
 = 

290
2

 = 145

bl h i zdkj] ge vU;  oxZ varjkyksa osQ oxZ&fpÉ Kkr dj l drs gSaA bl  i zdkj i zkIr ubZ
l kj.kh uhps fn[ kkbZ xbZ gS%

l kj . kh12.7

oxZ oxZ&fpÉ ckj ackj r k

140 - 150 145 5
150 - 160 155 10
160 - 170 165 20
170 - 180 175 9
180 - 190 185 6
190 - 200 195 2

oqQy ; ksx 52
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vc {kSfrt  v{k i j  oxZ&gpÉ vkysf[ kr djosQ] ÅèokZ/ j v{k i j ckjackjrk, ¡ vkysf[ kr
djosQ vkSj fi Qj fcUnqvksa B(145, 5), C(155, 10), D(165, 20), E(175, 9), F(185, 6) vkSj
G(195, 2) dks vkysf[ kr djosQ vkSj mUgsa js[ kk[ kaMksa l s feykdj ge ckjackjrk cgqHkqt  [ khap
l drs gSaA gesa ' kwU;  ckjackjrk ds l kFk oxZ 130&140 ( t ks fuEure oxZ 140–150 ds Bhd
i gys gS)  ds oxZ fpÉ ds l axr fcanq A(135, 0) dks vkSj  G(195, 2) osQ rqjUr ckn esa vkus
okys fcanq H(205, 0) dks vkysf[ kr djuk Hkwyuk ugha pkfg, A bl fy,  i fj .kkeh ckjackjrk
cgqHkqt   ABCDEFGH  gksxk (nsf[ k,  vkòQfr 12-8)A

v koQ̀fr 12.8

ckjackjrk cgqHkqt  dk i z; ksx rc fd; k t krk gS t cfd vkadM+sa l arr vkSj cgqr
vf/ d gksrs gSaA ; g l eku i zòQfr osQ nks vyx&vyx vkadM+ksa dh rqyuk djus esa] vFkkZr~
, d gh d{kk osQ nks vyx&vyx l sD' kuksa osQ i zn' kZuksa dh rqyuk djus esa vf/ d mi ; ksxh
gksrk gSA

i z' ukoyh 12.1
1. , d l axBu us i wjs fo' o esa 15&44 (o"kks± esa)  dh vk; q okyh efgykvksa esa chekjh vkSj

eR̀; q osQ dkj.kksa dk i rk yxkus osQ fy,  fd,  x,  l osZ{k.k l s fuEufyf[ kr vkadM+s
( % esa) i zkIr fd, %
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Ø- l a- dkj . k efgyk eR̀; q nj  (%)

1. t uu LokLF;  voLFkk 31.8

2. raf=kdk euksfodkjh voLFkk 25.4

3. {kfr 12.4

4. ân;  okfgdk voLFkk 4.3

5. ' ol u voLFkk 4.1

6. vU;  dkj.k 22.0

(i) Åi j nh xbZ l wpukvksa dks vkys[ kh;  : i  esa fu: fi r dhft , A

(ii) dkSu&l h voLFkk i wjs fo' o dh efgykvksa osQ [ kjkc LokLF;  vkSj èR; q dk cM+k
dkj.k gS\

(iii) v i uh vè; kfi dk dh l gk; rk l s , sl s nks dkj.kksa dk i rk yxkus dk i z; kl  dhft ,
ft uoQh Åi j  (ii) esa eq[ ;  Hkwfedk jgh gksA

2. Hkkjrh;  l ekt  osQ fofHkUu {ks=kksa esa i zfr gt kj yM+dksa i j yM+fd; ksa dh ( fudVre nl  rd
dh)  l a[ ; k osQ vkadM+s uhps fn,  x,  gSa%

{ks=k i zfr  gt kj  yM+dksa i j  yM+fd ; ksa dh l a[ ; k

vuql wfpr t kfr 940

vuql wfpr t ut kfr 970

xSj vuql wfpr t kfr@t ut kfr 920

fi NM+s ft ys 950

xSj fi NM+s ft ys 920

xzkeh.k 930

' kgjh 910

(i) Åi j nh xbZ l wpukvksa dks , d naM vkys[ k }kjk fu: fi r dhft , A

(ii) d{kk esa ppkZ djosQ] crkb,  fd vki  bl  vkys[ k l s dkSu&dkSu l s fu"d"kZ fudky
l drs gSaA
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3. , d jkT;  osQ fo/ ku l Hkk osQ pquko esa fofHkUu jkt uSfrd i k£V; ksa }kjk t hrh xbZ l hVksa osQ
i fj.kke uhps fn,  x,  gSa%

j kt uSfrd  i kVhZ A B C D E F

t hrh xbZ l hVsa 75 55 37 29 10 37

(i) ernku osQ i fj.kkeksa dks fu: fi r djus okyk , d naM vkys[ k [ khafp, A

(ii) fdl  jkt uSfrd i kVhZ us v f/ dre l hVsa t hrh gSa\

4. , d i kS/ s dh 40 i fÙk; ksa dh yackb; k¡ ,d feyhehVj rd ' kq¼ eki h xbZ gSa vkSj i zkIr vkadM+ksa
dks fuEufyf[ kr l kj.kh esa fu: fi r fd; k x; k gS%

yackbZ ( feyhehVj  esa) i fÙk; ksa dh l a[ ; k

118 - 126 3
127 - 135 5
136 - 144 9
145 - 153 12
154 - 162 5
163 - 171 4
172 - 180 2

(i) fn,  gq,  vkadM+ksa dks fu: fi r djus okyk , d vk; rfp=k [ khafp, A

(ii) D; k bUgha vkadM+ksa dks fu: fi r djus okyk dksbZ vU;  mi ; qDr vkys[ k gS\

(iii) D; k ; g l gh fu"d"kZ gS fd 153 feyhehVj yEckbZ okyh i fÙk; ksa dh l a[ ; k l cl s
v f/ d gS\  D; ksa\

5. uhps dh l kj.kh esa 400 fu; kWu ySEi ksa osQ t hou dky fn,  x,  gSa%

t hou dky ( ?kaVksa esa) ySEi ksa dh l a[ ; k

300 - 400 14
400 - 500 56
500 - 600 60
600 - 700 86
700 - 800 74
800 - 900 62
900 - 1000 48
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(i) , d vk; rfp=k dh l gk; rk l s nh gqbZ l wpukvksa dks fu: fi r dhft , A

(ii) fdrus ySEi ksa osQ t hou dky 700 ?kaVksa l s v f/ d gSa\

6. uhps dh nks l kjf.k; ksa esa i zkIr fd,  x,  vadksa osQ vuql kj nks l sD' kuksa osQ fo| k£Fk; ksa dk caVu
fn; k x; k gS%

                     l sD' ku  A                                                    l sD' ku  B

v ad ckjackj r k v ad ckjackj r k

  0 - 10 3   0 - 10 5
10 - 20 9 10 - 20 19
20 - 30 17 20 - 30 15
30 - 40 12 30 - 40 10
40 - 50 9 40 - 50 1

nks ckjackjrk cgqHkqt ksa dh l gk; rk l s ,d gh vkys[ k i j nksuksa l sD' kuksa osQ fo| k£Fk; ksa osQ i zkIrkad
fu: fi r dhft ,A nksuksa cgqHkqt ksa dk vè; ; u djosQ nksuksa l sD' kuksa osQ fu"i knuksa dh rqyuk dhft ,A

7. , d fØosQV eSp esa nks Vheksa  A  vkSj  B  }kjk i zFke 60 xsanksa es cuk,  x,  ju uhps fn,  x,  gSa%

xsnksa dh l a[ ; k Vhe A Vhe B

1 - 6 2 5
7 - 12 1 6
13 - 18 8 2
19 - 24 9 10
25 - 30 4 5
31 - 36 5 6
37 - 42 6 3
43 - 48 10 4
49 - 54 6 8
55 - 60 2 10

ckjackjrk cgqHkqt ksa dh l gk; rk l s , d gh vkys[ k i j nksuksa Vheksa osQ vkadM+s fu: fi r dhft , A

( l aosQr  % i gys oxZ varjkyksa dks l arr cukb, )
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8. , d i koZQ esa [ ksy jgs fofHkUu vk; q oxks± osQ cPpksa dh l a[ ; k dk , d ; kǹfPNd l osZ{k.k
(random survey) djus i j fuEufyf[ kr vkadM+s i zkIr gq, %

v k; q ( o"kks± esa) cPpksa dh l a[ ; k

1 - 2 5
2 - 3 3
3 - 5 6
5 - 7 12
7 - 10 9
10 - 15 10
15 - 17 4

Åi j fn,  vkadM+ksa dks fu: fi r djus okyk , d vk; rfp=k [ khafp, A

9. , d LFkkuh;  Vsyhi Qksu funsZf' kdk l s 100 oqQyuke (surname) ; ǹPN; k fy,  x,  vkSj mul sa
vaxzst h o.kZekyk osQ v{kjksa dh l a[ ; k dk fuEu ckjackjrk caVu i zkIr fd; k x; k%

o. kZekyk osQ v {kj ksa dh l a[ ; k oqQyukeksa dh l a[ ; k

1 -4 6
4 -6 30
6 -8 44
8 -12 16

12 -20 4

(i) nh gqbZ l wpukvksa dks fu: fi r djus okyk , d vk; rfp=k [ khafp, A

(ii) og oxZ varjky crkb,  ft l esa v f/ dre l a[ ; k esa oqQyuke gSaA

12.2 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr fcanq dk vè; ; u fd; k gS%

1. fdl  i zdkj vkadM+ksa dks vkys[ kksa] vk; rfp=kksa rFkk ckjackjrk cgqHkqt ksa }kjk vkys[ kh;  : i  esa i zLrqr
fd; k t k l drk gSA
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i fj f' k"V 2

xf. krh;  fun' kZu dk i fj p;

A2.1 Hkwfedk

vki  i zkjafHkd d{kkvksa l s gh] v i us okLrfod t xr l s t qM+h l eL; k, ¡ gy djrs vk,  gSaA mnkgj.k
osQ fy, ] vki us l k/ kj.k C; kt  osQ i z' u l acaf/ r l w=k dk i z; ksx djosQ gy fd,  gSaA ; g l w=k
( ; k l ehdj.k)  C; kt  vkSj bl l s l acaf/ r vU;  rhu jkf' k; ksa vFkkZr~ ewy/ u] C; kt &nj vkSj vof/
osQ chp dk , d l aca/  gSA ; g l w=k xf. krh;  i zfr : i  ; k fun' kZ (mathematical model) dk
, d mnkgj.k gSA xf. krh;  fun' kZ ( i zfr : i )  , d xf.krh;  l aca/  gksrk gS t ks okLrfod t hou l s
t qM+h fdl h fLFkfr dh O; k[ ; k djrk gSA

xf.krh;  fun' kks± dk i z; ksx okLrfod t hou l s t qM+h vusd fLFkfr; ksa dk gy Kkr djus esa fd; k
t krk gS] t Sl s

 mi xzg NksM+ukA
 ekul wu osQ vkus dh i zkxqfDr djukA
 okguksa l s gksus okys i znw"k.k dks fu; af=kr djukA
 cM+s ' kgjksa esa VªSfi Qd t ke dks de djukA

bl  vè; k;  esa] ge vki dks xf.krh;  fun' kZ cukus osQ i zØe l s] ft l s xf. krh;  i zfr : i . k ; k
xf. krh;  fun' kZu (mathematical modelling) dgk t krk gS] i fjfpr djk, ¡xsA xf.krh;  fun' kZu
esa ge okLrfod t hou l s t qM+h , d l eL; k ysrs gSa vkSj bl s , d rqY;  xf.krh;  l eL; k osQ : i  esa
fy[ krs gSaA fi Qj ge xf.krh;  l eL; k dk gy djrs gSa vkSj bl osQ gy dk fuoZpu (dh O; k[ ; k)
okLrfod t hou l s t qM+h l eL; k osQ i nksa esa djrs gSaA bl osQ ckn] ge ns[ krs gSa fd ; g gy okLrfod
t hou l s t qM+h l eL; k osQ l anHkZ esa] fdl  l hek rd ekU;  gSA vr%] xf.krh;  fun' kZu esa ykxw gksus
okys pj.k gksrs gSa% l w=k.k (formulation), gy (solution), fuoZpu (O; k[ ; k)  (interpretation)
vkSj ekU; dj.k (validation)A
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96 xf.kr

l cl s i gys ge ml  i zØe dks ysaxs ft l dk i z; ksx vki  vuqPNsn A2.2 esa ' kCn&l eL; kvksa dks
gy djus esa djsaxsA ; gk¡ ge oqQN ' kCn&l eL; kvksa i j ppkZ djsaxs t ks vki osQ }kjk fi Nyh d{kkvksa esa
gy dh xbZ l eL; kvksa osQ l eku gSaA ckn esa pydj vki  ; g ns[ ksaxs fd ft u pj.kksa dk i z; ksx vki us
' kCn&l eL; kvksa dks gy djus esa fd; k gS] muesa l s oqQN pj.kksa dk i z; ksx xf.krh;  fun' kZu esa Hkh fd; k
t krk gSA

vxys vuqPNsn vFkkZr~ A2.3 esa ge oqQN l jy fun' kks± (models) i j ppkZ djsaxsA

vuqPNsn A 2.4 esa ge fun' kZu osQ l exz i zØe (overall process) ml osQ ykHk vkSj ml dh oqQN
l hekvksa i j ppkZ djsaxsA

A2.2 ' kCn l eL; kv ksa dk i qufoZyksdu

bl  vuqPNsn esa] ge oqQN ' kCn&l eL; kvksa i j ppkZ djsaxs t ks mu l eL; kvksa osQ l eku gSa ft Ugsa vki
fi Nyh d{kkvksa esa gy dj pqosQ gSaA vkb,  ge l cl s i gys vuqØekuqi krh fopj.k l s l acaf/ r , d
l eL; k ysaA

mnkgj . k 1 : eSaus v i uh dkj l s 432 km dh nwjh r;  dh vkSj bl esa 48 yhVj i sVªksy yxkA eq>s
v i uh dkj l s ml  LFkku rd t kuk gS t ks 180 km nwj gSA bl osQ fy,  eq>s fdrus i sVªksy dh
vko' ; drk gksxh\

gy  : ; gk¡ ge bl  l eL; k dks gy djus esa i z; qDr pj.kksa dk mYys[ k djsaxsA

pj . k 1 : l w=k. k : ge t kurs gSa fd ge ft ruh v f/ d nwjh r;  djsaxs mrus gh v f/ d i sVªksy dh
vko' ; drk gksrh gS] vFkkZr~ i sVªksy dh ek=kk r;  dh xbZ nwjh osQ vuqØekuqi krh gksxhA

432 km dh nwjh r;  djus osQ fy,  vko' ; d i sVªksy dh ek=kk = 48 yhVj

180 km dh nwjh r;  djus osQ fy,  vko' ; d i sVªksy dh ek=kk = ?

xf. krh;  o. kZu : eku yhft ,
x = esjs }kjk r;  dh t kus okyh nwjh
y = esjs fy,  vko' ; d i sVªksy dh ek=kk

y , x  osQ vuqØekuqi krh gSA
vr%] y = kx, t gk¡  k  , d vpj gSA
eSa] 48 yhVj i sVªksy esa 432 km dh nwjh r;  dj l drk gw¡A
vr%] y = 48, x = 432

bl fy, ] k =
48 1

432 9
y
x
 
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D; ksafd y = kx gS,

bl fy, y =
1
9

x (1)

l ehdj.k ( ; k l w=k)  (1)  vko' ; d i sVªksy dh ek=kk vkSj r;  dh xbZ nwjh osQ chp dk l aca/
crkrh gSA

pj . k 2 : gy  : gesa 180 km dh nwjh r;  djus osQ fy,  vko' ; d i sVªksy dh ek=kk Kkr djuh
gSA vr% gesa  y  dk eku Kkr djuk gS] t cfd  x = 180 gSA l ehdj.k (1) esa x = 180 j[ kus i j] gesa
; g i zkIr gksrk gS%

y =
180 20

9


pj . k 3 : fuoZpu ( O; k[ ; k)  : D; ksafd  y = 20 gS,  bl fy,  180 km dh nwjh r;  djus osQ fy,
gesa 20 yhVj i sVªksy dh vko' ; drk gksxhA

D; k ; g ckr vki dh l e> esa vkbZ gS ; k ugha fd l Hkh fLFkfr; ksa esa l w=k (1)  dks ykxw ugha
fd; k t k l drk\  mnkgj.k osQ fy, ] eku yhft ,  fd 432 km okyk ekxZ i gkM+ksa esa gksdj gS vkSj
180 km okyk ekxZ l ery eSnku esa gSA i gkM+h ekxZ l s rks dkj esa i sVªksy dh [ ki r dqN rst  nj l s
gksxh] i jUrq 180 km okys ekxZ l s dkj esa i sVªksy dh [ ki r bl  nj l s ugha gksxh] v fi rq / heh nj
l s gksxhA vr% ; g l w=k rHkh ykxw gksrk gS t cfd os l Hkh fLFkfr; k¡ t ks ml  nj dks i zHkkfor djrh
gSa ft l l s nksuksa ; k=kkvksa esa i sVªksy dh [ ki r nj l eku gksA ; k] ; fn fLFkfr; ksa esa varj gks] rks dkj osQ
fy,  vko' ; d i sVªksy dh ek=kk i j bl  varj dk i zHkko cgqr de gksxkA osQoy , sl h fLFkfr esa gh
i sVªksy dh [ ki r r;  dh xbZ nwjh osQ vuqØekuqi krh gksxhA l eL; k gy djrs l e; ] ge bl s eku dj
pyrs gSa] vFkkZr~ bl s ge i fjdYi fyr dj ysrs gSaA

mnkgj . k 2 : eku yhft ,  l q/ hj us  8% dh l k/ kj.k ok£"kd C; kt  nj l s ` 15000 fuos' k fd,  gSaA
fuos' k l s ml s t ks / ujkf' k feyrh gS ml l s og , d ok̄' kx e' khu] ft l dh dher ` 19000 gS]
[ kjhnuk pkgrk gSA crkb,  fd og fdruh vof/  osQ fy,  ` 15000 fuos' k djs ft l l s fd ok̄' kx
e' khu [ kjhnus osQ fy,  ml s i ; kZIr / ujkf' k i zkIr gks t k, \

gy  : pj . k 1 : l eL; k dk l w=k. k : ; gk¡ gesa ewy/ u vkSj C; kt &nj Kkr gSA C; kt  og / ujkf' k gS
t ks fd ok̄' kx e' khu [ kjhnus osQ fy,  vko' ; d ` 15000 l s v frfjDr / ujkf' k gSA gesa o"kks± dh
l a[ ; k Kkr djuh gSA

xf. krh;  o. kZu : l k/ kj.k C; kt  dk l w=k  I = 
P
100

nr
  gS]

t gk¡ P = ewy/ u
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n = o"kks± dh l a[ ; k

r % = C; kt &nj

I = v£t r C; kt

; gk¡ ewy/ u = `15000

l q/ hj }kjk ok̄' kx e' khu [ kjhnus osQ fy,  vko' ; d / u = `19000

vr%] v£t r fd; k t kus okyk C; kt  = `19000 – 15000
= `4000

o"kks± dh og l a[ ; k ft l esa `15000 dh jkf' k t ek dh xbZ gS = n

8%  dh nj i j n  o"kks± esa `15000 i j C; kt  = I

rc] I =
15000 × × 8

100
n

vr%] I = 1200 n (1)

mi jksDr l s o"kks± dh l a[ ; k vkSj C; kt  osQ chp dk l aca/  i zkIr gks t krk gS] t cfd 8%  dh ok£"kd
nj i j `15000 fuos' k fd,  x,  gksaA

gesa og vof/  Kkr djuk gS ft l esa v£t r C; kt   ̀ 4000 gSA l ehdj.k (1)  esa I = 4000  j[ kus
i j] gesa ; g i zkIr gksrk gS%

4000 = 1200 n (2)

pj . k 2 : l eL; k dk gy  : l ehdj.k (2)  dk gy djus i j] gesa ; g i zkIr gksrk gS%

n =
4000 13
1200 3



pj . k 3 : fuoZpu : D; ksafd  n = 
13
3

  vkSj , d o"kZ dk frgkbZ 4 eghus gksrs gSa] bl fy,  3 o"kZ vkSj

4 eghus ckn l q/ hj ok̄' kx e' khu [ kjhn l drk gSA

D; k vki  mu i fjdYi ukvksa dk vuqeku yxk l drs gSa] ft Ugsa vki dks Åi j osQ mnkgj.k esa djuk
gS\  ge ; gk¡ ; g eku ysrs gSa fd ml  vof/  esa Hkh C; kt &nj ogh cuh jgsxh ft l esa ge C; kt

i fjdfyr djrs gSa] vU; Fkk l w=k  I = 
P
100

nr
 ykxw ugha gksxkA geus ; g Hkh eku fy; k gS fd ml  l e;

rd ok̄' kx e' khu dh dher esa dksbZ òf¼ ugha gksrh] t c rd fd l q/ hj vko' ; d / ujkf' k , df=kr
ugha dj ysrkA
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xf.krh;  fun' kZu dk i fjp; 99

mnkgj . k 3 : , d eksVj&cksV , d unh esa ÅèoZi zokg (upstream) t kdj] unh osQ fdukjs cl s nks uxjksa
osQ chp dh nwjh N% ?kaVs esa r;  djrh gSA ; gh nwjh og vuqi zokg (downstream) i k¡p ?kaVs esa r;
djrh gSA ; fn / kjk dh pky 2 km/h gks] rks ' kkar t y esa cksV dh pky Kkr dhft , A

gy  : pj . k 1 : l w=k. k : gesa unh dh / kjk dh pky vkSj nks LFkkuksa osQ chp dh nwjh r;  djus dk
l e;  Kkr gSA gesa ' kkar t y esa cksV dh pky Kkr djuh gSA

xf. krh;  o. kZu : eku yhft ,  cksV dh pky   x km/h  gS] fy; k x; k l e;   t ?kaVk gS vkSj r;  dh
nwjh y km/h  gSA rc]

y = t x (1)

gSA eku yhft ,  nks LFkkuksa osQ chp dh nwjh  d km gSA

ÅèoZi zokg t kus esa cksV dh okLrfod pky  =  cksV dh pky  – / kjk dh pky]

D; ksafd cksV unh osQ i zokg osQ fo#¼ t k jgh gSA

vr% ÅèoZi zokg esa] cksV dh pky  = (x – 2) km/h

; fn ; g ÅèoZi zokg nks uxjksa osQ chp dh nwjh r;  djus esa 6 ?kaVs ysrh gks] rks l ehdj.k (1)  l s
gesa ; g i zkIr gksrk gS%

d = 6(x – 2) (2)
vuqi zokg t krs l e;  cksV dh pky esa unh dh pky t ksM+uh gksrh gSA

vr% vuqi zokg esa] cksV dh pky = (x + 2) km/h

vuqi zokg bl h nwjh dks r;  djus esa cksV 5 ?kaVk ysrh gSA

vr%] d = 5(x + 2) (3)

(2)  vkSj (3)  l s] gesa ; g i zkIr gksrk gS%

5(x + 2) = 6(x –2 ) (4)
pj . k 2 : gy Kkr  d juk

l ehdj.k (4)  dks x esa gy djus i j] gesa  x = 22  i zkIr gksrk gSA

pj . k 3 : fuoZpu

D; ksafd  x = 22 gS, bl fy,  ' kkar t y esa eksVj&cksV dh pky 22 km/h gksxhA

Åi j osQ mnkgj.k esa] ge t kurs gSa fd gj t xg unh dh pky l eku ugha gksrhA fdukjs osQ fudV
; g / hjs i zokfgr gksrh gS vkSj chp / kjk esa rst  i zokfgr gksrh gSA cksV fdukjs l s pyuk i zkjaHk djrh
gS vkSj unh dh chp / kjk dh vksj t krh gSA t c ; g xarO;  LFkku osQ fudV vk t krh gS] rks bl dh
pky fdukjs ds fudV vkrs gq,  de gksrh t krh gSA vr% chp / kjk esa cksV dh pky vkSj fdukjs
i j cksV dh pky esa FkksM+k varj gksrk gSA D; ksafd ; g fdukjs osQ fudV cgqr de l e;  rd jgrh
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gS] bl fy,  unh dh pky dk ; g varj osQoy FkksM+h vof/  osQ fy,  gh i zHkkfor djrk gSA vr% unh
dh pky esa ge bl  varj dh mi s{kk dj l drs gSaA cksV dh pky esa gq,  FkksM+s i fjorZu dh Hkh ge
mi s{kk dj l drs gSaA l kFk gh] unh dh pky osQ vfrfjDr i kuh ( t y)  vkSj cksV dh l rg osQ chp
dk ?k"kZ.k Hkh cksV dh okLrfod pky dks i zHkkfor djsxkA ; gk¡ Hkh ge ; g eku ysrs gSa fd ; g i zHkko
cgqr de gSA

vr% ; gk¡ ge ; g eku ysrs gSa fd%
1. unh dh pky vkSj cksV dh pky i wjs l e;  vpj cuh jgrh gSA
2. cksV vkSj i kuh osQ chp dk ?k"kZ.k vkSj ok; q osQ dkj.k gks jgk ?k"kZ.k mi s{k.kh;  gSA
Åi j dh xbZ i fjdYi ukvksa osQ vk/ kj i j] geus ' kkar t y esa cksV dh pky Kkr dh gSA
t Sl k fd Åi j nh xbZ ' kCn&l eL; kvksa eas geus ns[ kk gS fd , d ' kCn&l eL; k dk gy djus esa

rhu pj.k ykxw gksrs gSaA ; s pj.k fuEufyf[ kr gSa%
1. l w=k. k : ge l eL; k dk fo' ys"k.k djrs gSa vkSj ns[ krs gSa fd l eL; k osQ gy esa dkSu&dkSu

l s dkjdkssa dk v f/ d i zHkko gSA ; s l ql axr  dkjd  (relevant factors) dgykrs gSaA gekjs
i gys mnkgj.k esa] l ql axr dkjd r;  dh xbZ nwjh vkSj [ ki r fd; k x; k i sVªksy gSA geus ekxZ
dh voLFkk] pykus dh pky t Sl s vU;  dkjdksa dh mi s{kk dj yh gSA vU; Fkk l eL; k bruh
dfBu gks t k, xh fd bl s gy djuk v f/ d dfBu gks t k, xkA ft u dkjdksa dh ge mi s{kk
dj nsrs gSa] mUgsa v l axr  dkjd  (irrelevant factors) dgk t krk gSA

rc ge , d ; k v f/ d xf.krh;  l ehdj.kksa osQ : i  esa l eL; k dh xf.krh; r% O; k[ ; k
djrs gSaA

2. gy  : oqQN mi ; qDr fof/ ; ksa dh l gk; rk l s pj.k 1 esa i zkIr xf.krh;  l ehdj.kksa dks gy
djosQ] ge l eL; k dk gy Kkr djrs gSaA

3. fuoZpu : ge ns[ krs gSa fd pj.k 2 esa i zkIr gy dk vFkZ ewy ' kCn&l eL; k osQ l anHkZ esa
D; k gSA

; gk¡ vki osQ fy,  oqQN i z' u fn,  t k jgs gSaA bu i z' uksa osQ fy,  Åi j crk,  x,  rhu pj.kksa dks
ykxw djosQ ' kCn&l eL; kvksa dks gy djus esa ft u pj.kksa dk i z; ksx fd; k t krk gS] mUgsa vki us l e>k
gS ; k ughaA bl dh t k¡p vki  dj l drs gSaA

i z' ukoyhA 2.1

uhps nh xbZ i zR; sd l eL; k esa Li "V : i  l s crkb,  fd Åi j fn,  x,  pj.kksa 1] 2 vkSj 3 dks ykxw
djus esa l ql axr vkSj v l axr dkSu&dkSu l s dkjd gSaA

1. eku yhft ,  , d oaQi uh dks oqQN l e;  osQ fy,  , d oaQI; wVj dh vko' ; drk gSA oaQi uh
; k rks ` 2000 i zfr ekg dh nj l s oaQI; wVj fdjk,  i j ys l drh gS ; k ` 25000 esa , d
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xf.krh;  fun' kZu dk i fjp; 101

oaQI; wVj [ kjhn l drh gSA ; fn oaQi uh dks yach vof/  rd oaQI; wVj dk i z; ksx djuk gS] rks
oaQi uh dks bruk fdjk; k nsuk i M+sxk fd bl l s l Lrk rks ; g gksxk fd og oaQI; wVj [ kjhn ysA
bl osQ foi jhr] ; fn oaQi uh dks FkksM+s l e; ] vFkkZr~ osQoy , d eghus osQ fy,  gh oaQI; wVj
dk i z; ksx djuk gS] rks , sl h fLFkfr esa fdjk,  i j oaQI; wVj ysuk v f/ d l Lrk i M+sxkA mu
eghuksa dh l a[ ; k crkb,  ft l osQ ckn oaQI; wVj dks [ kjhnuk v f/ d l Lrk i M+sxkA

2. eku yhft ,  , d dkj LFkku A  l s pyuk i zkjaHk djrh gS vkSj og , d vU;  LFkku  B dh vksj
40 km/h dh pky l s t krh gSA ml h l e;  , d vU;  dkj LFkku B l s pyuk i zkjaHk djrh
gS vkSj og  A  dh vksj 30 km/h dh pky l s t krh gSA ; fn  A  vkSj B  osQ chp dh nwjh
100 km gS] rks crkb,  fd fdrus l e;  ckn , d dkj nwl jh dkj l s feysxhA

3. i F̀oh l s panzek yxHkx 384000 km dh nwjh i j gS vkSj i F̀oh osQ i zfr i fjØek djus dk
i Fk yxHkx òÙkh;  gSA ; g ekudj fd panzek i F̀oh dh i fjØek 24 ?kaVs esa i wjk djrk gS]
crkb,  fd fdl  pky l s panzek i F̀oh dh i fjØek djsxkA ( = 3.14 yhft ,  )

4. , d i fjokj mu eghuksa esa] ft uesa og okVj ghVj dk i z; ksx ugha djrk] fct yh osQ fy,
vkSl ru ` 1000 Hkqxrku djrk gSA ft u eghuksa esa og okVj ghVj dk i z; ksx djrk gS] mu
eghuksa esa fct yh dk vkSl r fcy ` 1240 vkrk gSA okVj ghVj dk i z; ksx djus dh ykxr
` 8 i zfr ?kaVk gSA , d fnu esa okVj ghVj dk i z; ksx ft rus vkSl r ?kaVksa osQ fy,  fd; k t krk
gS ml s Kkr dhft , A

A2.3 oqQN xf. krh;  fun' kZ

vHkh rd vi uh ppkZ esa geus dksbZ ubZ ckr ugha dgh gSA bl  vuqPNsn esa] ge i gys crk,  x,  pj.kksa
esa , d vkSj pj.k c<+k nsaxsA bl  pj.k dks ekU; d j . k (validation) dgk t krk gSA ekU; dj.k dk
vFkZ D; k gS\  vkb,  ge ns[ ksa fd bl dk vFkZ D; k gSA okLrfod t hou l s t qM+h fLFkfr esa] ge ml
fun' kZ dks Lohdkj ugha dj l drs ft l l s i zkIr mÙkj okLrfodrk l s esy ugha [ kkrk gksA okLrfodrk
osQ fo#¼ mÙkj dh t k¡p djus vkSj ; fn vko' ; d gks rks] xf.krh;  o.kZu esa vki fjorZu djus osQ bl
i zØe dks ekU; dj.k dgk t krk gSA

; g fun' kZu dk , d v fr egRoi w.kZ pj.k gSA bl  vuqPNsn esa] ge vki dks bl  pj.k l s i fjfpr
djk, ¡xsA

bl  l anHkZ esa vkb,  i gys ge , d mnkgj.k ysa] t gk¡ gesa ekU; dj.k osQ ckn v i us fun' kZ dk
vki fjorZu (modification) djus dh vko' ; drk ugha gksrhA

mnkgj . k 4 :  eku yhft ,  vki osQ i kl  6 ehVj yack vkSj 5 ehVj pkSM+k , d dejk gSA vki  bl
dejs osQ i Q' kZ i j 30 cm dh Hkqt k okyh oxkZdkj ekst kbd Vkbyksa dks yxokuk pkgrs gSaA bl osQ fy,
fdruh Vkbyksa dh vko' ; drk gksxh\  , d xf.krh;  fun' kZ cukdj bl s gy dhft , A
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102 xf.kr

gy  : l w=k. k : bl  l eL; k dks gy djus osQ fy, ] gesa dejs dk {ks=ki Qy vkSj , d Vkby dk
{ks=ki Qy ysuk gksrk gSA Vkby dh , d Hkqt k dh yackbZ 0-3 ehVj gSA D; ksafd dejs dh yackbZ

6 ehVj gS] bl fy,  dejs dh yackbZ ds vuqfn' k , d i afDr esa 
6

0.3
 = 20  Vkbysa yxkbZ t k l drh

gaS (nsf[ k,  vkoQ̀fr A2.1)A

v koQ̀fr  A 2.1

D; ksafd dejs dh pkSM+kbZ 5 ehVj gS] vkSj  
5

0.3
 = 16.67 gS]  vr%] , d LraHk esa ge 16 Vkbysa

yxk l drs gSaA D; ksafd   16 × 0.3 = 4.8 gS,  bl fy,  pkSM+kbZ ds vuqfn' k 5 – 4.8 = 0.2  ehVj LFkku
i j Vkbysa ugha yxh gksaxhA bl  Hkkx esa ( [ kkyh LFkku esa)  l kbt  osQ vuql kj Vkbyksa dks dkVdj yxkuk
gksxkA Vkby l s fcuk <osQ i Q' kZ dh pkSM+kbZ 0-2 ehVj gS] t ks Vkby dh yackbZ 0.3 m  osQ vkèks l s
v f/ d gSA vr%] ge , d Vkby dks nks cjkcj&cjkcj vk/ s Hkkxksa esa ugha ck¡V l drs vkSj ' ks"k Hkkx
dks <dus osQ fy,  nksuksa vk/ s Hkkxksa dk i z; ksx ugha dj l drsA

xf. krh;  o. kZu:

vko' ; d Vkbyksa dh oqQy l a[ ; k = (yackbZ ds vuqfn' k Vkbyksa dh l a[ ; k × pkSM+kbZ esa Vkbyksa dh
l a[ ; k)  + fcuk <osQ gq,  {ks=k i j Vkbyksa dh l a[ ; k (1)

gy  : t Sl k fd ge Åi j dg pqosQ gSa fd yackbZ osQ vuqfn' k Vkbyksa dh l a[ ; k 20 gS vkSj pkSM+kbZ
ds vuqfn' k Vkbyksa dh l a[ ; k 16 gSA vafre i afDr osQ fy, ] gesa 20 vkSj Vkbyksa dh vko' ; drk gksxhA
bu ekuksa dks (1)  eas i zfrLFkkfi r djus i j] gesa ; g i zkIr gksrk gS%

(20  16) + 20 = 320 + 20 = 340

fuoZpu : i Q' kZ i j yxkus osQ fy,  340 Vkbyksa dh vko' ; drk gksxhA

Area covered by
full tiles

4.8 m

i wjh&i wjh Vkbyksa }kjk
<dk x; k {ks=k
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ekU; d j . k : O; kogkfjd t hou eas vki dk feL=kh vki l s oqQN vkSj Vkby ekax l drk gS] D; ksafd l kbt
osQ vuql kj dkVrs l e;  Vkbysa VwV&i wQV xbZ FkhaA vki dk feL=kh bl  dke esa fdruk oqQ' ky gS ml
i j gh Vkbyksa dh l a[ ; k fuHkZj djsxhA i jUrq] bl osQ fy,  l ehdj.k (1)  dk vki fjorZu djus dh
vko' ; drk ugha gSA bl l s gesa , d LFkwy vuqeku (rough estimate) fey t krk gS fd fdruh Vkbyksa
dh vko' ; drk gksxhA vr%] ; gk¡ ge #d l drs gSaA

vkb,  vc ge , d vU;  fLFkfr ysaA

mnkgj . k 5 : o"kZ 2000 esa l a; qDr jk"Vª osQ 191 l nL;  ns' kksa us , d ?kks"k.kk i j gLrk{kj fd, A v i uh
?kks"k.kk esa ; s l Hkh ns' k] o"kZ 2015 rd oqQN fodkl  y{;  i zkIr djus i j l ger FksA bu y{; ksa dks
feysfu; e fodkl  y{;  dgk t krk gSA buesa l s , d y{;  ȳx l ekurk dks c<+kuk gSA ; g y{;  i zkIr
dj fy; k x; k gS fd ugha] bl dk , d l wpd i zkFkfed] ekè; fed vkSj rr̀h; d (tertiary) f' k{kk
esa yM+fd; ksa vkSj yM+dksa dk vuqi kr gSA Hkkjr esa] t ks fd ?kks"k.kk i j gLrk{kj djus okyk , d l nL;
ns' k gS] bl  vuqi kr esa òf¼ gqbZ gSA mu yM+fd; ksa osQ i zfr' kr vkadM+s] ft Ugksaus fo| ky;  esa i zos' k fy; k
gS] l kj.kh A 2.1 esa fn,  x,  gSaA

l kj . kh A 2.1

o"kZ ukekadu
( % esa)

1991-92 41.9
1992-93 42.6
1993-94 42.7
1994-95 42.9
1995-96 43.1
1996-97 43.2
1997-98 43.5
1998-99 43.5
1999-2000 43.6*
2000-01 43.7*
2001-02 44.1*

l zksr  : ' kSf{kd vkadM+s] osc i st ] f' k{kk foHkkx Hkkjr l jdkj

* crkrk gS fd vkadM+s vuafre gSA
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bu vkadM+ksa dk i z; ksx djosQ] xf.krh;  : i  esa og nj crkb,  ft l  vuqi kr i j i zkFkfed fo| ky; ksa
esa HkrhZ dh xbZ yM+fd; ksa dh l a[ ; k c<+ jgh gSA ml  o"kZ dk Hkh vuqeku yxkb,  t cfd HkrhZ dh
xbZ yM+fd; ksa dh l a[ ; k 50%  rd i gq¡p t k, xhA

gy  : vkb,  i gys ge bl  l eL; k dks , d xf.krh;  l eL; k esa cny nsaA

pj . k 1 : l w=k. k : l kj.kh A2.1 esa o"kZ 1991&92] 1992&93 vkfn osQ ukekadu fn,  x,  gSaA D; ksafd
fo| kFkhZ ' kSf{kd o"kZ osQ i zkjaHk esa i zos' k ysrs gSa] bl fy,  ge o"kks± dks 1991] 1992 vkfn ys l drs
gSaA vkb,  ge ; g eku ysa fd i zkFkfed fo| ky; ksa esa i zos' k ysus okyh yM+fd; ksa osQ i zfr' kr esa ml h
nj l s òf¼ gksrh jgrh gS t Sl k fd l kj.kh A2.1 esa fn; k x; k gSA vr% fof' k"V o"kZ dk egRo ugha
gS] vfi rq o"kks± dh l a[ ; k dk egRo gS (bl h i zdkj dh fLFkfr rc Fkh t cfd 8% dh nj l s rhu
o"kks± osQ fy,  ` 15000  dk l k/ kj.k C; kt  Kkr fd; k FkkA ; gk¡ bl  ckr dk dksbZ egRo ugha gS fd
rhu o"kZ dh vof/  1999 l s 2003 gS ; k 2001 l s 2004 gS (egRoi w.kZ gS o"kks± esa C; kt  nj dk
gksuk)A ; gk¡ Hkh] ge ; g ns[ kasxs fd 1991 osQ ckn ukekadu esa fdl  i zdkj òf¼ gqbZ gSA , sl k ge 1992
osQ ckn chr x,  o"kks± dh l a[ ; k vkSj l axr ukekadu dh rqyuk }kjk djsaxsA vkb,  ge 1991 dks 0ok¡
o"kZ eku ysa vkSj 1992 osQ fy,  1 fy[ ksa] D; ksafd 1991 osQ ckn 1992 rd 1 o"kZ fudy x; k gSA
bl h i zdkj] 1993 osQ fy,  2] 1994 osQ fy,  3 vkfn fy[ ksaxsA vr%] vc l kj.kh A2.1] l kj.kh A
2.2 osQ l eku fn[ kkbZ i M+sxhA

l kj . kh A2.2

o"kZ
ukekadu
( % esa)

0 41.9
1 42.6
2 42.7
3 42.9
4 43.1
5 43.2
6 43.5
7 43.5
8 43.6
9 43.7
10 44.1
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ukekadu esa gqbZ òf¼ uhps l kj.kh esa nh xbZ gS%

l kj . kh A2.3

o"kZ ukekadu of̀¼
(% esa)

0 41.9 0
1 42.6 0.7
2 42.7 0.1
3 42.9 0.2
4 43.1 0.2
5 43.2 0.1
6 43.5 0.3
7 43.5 0
8 43.6 0.1
9 43.7 0.1
10 44.1 0.4

1991 l s 1992 rd dh , d o"kZ dh vof/  esa ukekadu 41.9%  l s c<+dj  42.6% rd gks
x; kA vFkkZr~ ukekadu esa  0.7%  dh òf¼ gqbZ gSA nwl js o"kZ osQ var esa] bl esa  0.1% dh òf¼ gqbZ gS
vFkkZr~ ; g 42.6% l s c<+dj   42.7%  gks x; k gSA Åi j dh l kj.kh l s] ge o"kks± dh l a[ ; k vkSj i zfr' kr
esa dksbZ fuf' pr l aca/  i zkIr ugha dj l drsA i jUrq òf¼ v i fjorhZ cuh jgrh gSA osQoy i gys o"kZ
eas vkSj nl osa o"kZ esa v f/ d òf¼ gqbZ gSA bu ekuksa dk ekè;  ; g gS%

0.7 0.1 0.2 0.2 0.1 0.3 0 0.1 0.1 0.4
10

        
 = 0.22

vkb,  ge ; g eku ysa fd ukekadu esa vi fjorhZ : i  l s (steadily) 0-22 i zfr' kr dh nj l s
òf¼ gks jgh gSA
xf. krh;  o. kZu : geus ; g eku fy; k gS fd ukekadu esa  0.22%  i zfr o"kZ dh nj l s v i fjorhZ : i
l s òf¼ gks jgh gSA
vr%] i gys o"kZ esa ukekadu i zfr' kr  (EP) = 41.9 + 0.22
nwl js o"kZ esa] EP = 41.9 + 0.22 + 0.22 = 41.9 + 2 × 0.22
rhl js o"kZ esa] EP = 41.9 + 0.22 + 0.22 + 0.22 = 41.9 + 3 × 0.22
vr%]  nosa o"kZ esa ukekadu i zfr' kr  = 41.9 + 0.22n, t gk¡  n > 1 gSA (1)
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vc] gesas o"kks± dh og l a[ ; k Hkh Kkr djuh gS ft l esa ukekadu  50% i gq¡p t k, xkA vr% gesa
fuEufyf[ kr l ehdj.k l s n  dk eku Kkr djuk gS%

50 = 41.9 + 0.22n (2)
pj . k 2 : gy  :  n  osQ fy,  (2)  dks gy djus i j] gesa ; g i zkIr gksrk gS%

n =
50 – 41.9 8.1 36.8

0.22 0.22
 

pj . k 3 : fuoZpu : D; kasfd o"kks± dh l a[ ; k , d i w.kk±dh;  eku gS] bl fy,  ge vxyk mPp i w.kk±d
37 ysaxsA vr%] 1991 + 37 = 2028  esa ukekadu i zfr' kr 50% gks t k, xkA

' kCn&l eL; k dks rks i zk; % ge ; gha rd gy djrs gSaA ysfdu] pw¡fd ge okLrfod t hou l s
t qM+h fLFkfr i j vè; ; u dj jgs gSa] bl fy,  gesa ; g ns[ kuk gksxk fd fdl  l hek rd ; g eku
okLrfod fLFkfr l s esy [ kkrk gSA

pj . k 4 : ekU; d j . k : vkb,  ge ; g ns[ ksa fd l w=k (2)  okLrfodrk l s esy [ kkrk gS fd ughaA vkb,
ge l w=k (2)  dk i z; ksx djosQ Kkr o"kks± osQ eku Kkr djsa vkSj varj Kkr djosQ] Kkr ekuksa osQ l kFk
budh rqyuk djsaA l kj.kh A2.4 esa ; s eku fn,  x,  gSaA

l kj . kh A2.4

o"kZ ukekadu ( 2)  }kj k fn,  x,  eku v ar j
(% esa) (% essa) (% esa)

0 41.9 41.90 0
1 42.6 42.12 0.48
2 42.7 42.34 0.36
3 42.9 42.56 0.34
4 43.1 42.78 0.32
5 43.2 43.00 0.20
6 43.5 43.22 0.28
7 43.5 43.44 0.06
8 43.6 43.66 –0.06
9 43.7 43.88 –0.18
10 44.1 44.10 0.00

t Sl k fd vki  ns[ k l drs gSa fd l w=k (2)  }kjk fn,  x,  oqQN eku okLrfod eku l s yxHkx
0.3% l s 0.5% rd de gSaA bl l s yxHkx 3 l s 5 o"kks± dk varj vk l drk gS] D; ksafd okLro esa
i zfr o"kZ òf¼  1%  l s 2% rd gSA bruk varj Lohdk; Z gks l drk gS vkSj ge ; gha #d l drs gSaA
bl  fLFkfr esa] gekjk xf.krh;  fun' kZ (2)  gSA
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eku yhft ,  fd ; g =kqfV dki Qh cM+h gS vkSj gesa bl  fun' kZ esa l q/ kj ykuk gSA rc gesa

pj.k 1 i j i qu% ykSVdj t kuk gksxk] i qu% l w=k.k djuk gksxk vkSj l ehdj.k (1)  dks cnyuk gksxkA

vkb,  ge bl s djsaaA

pj . k 1 : i qu%l w=k. k : ge ; gk¡ Hkh ; g eku ysaxs fd ukekdau i zfr' kr osQ ekuksa esa v i fjorhZ : i  l s
0.22% dh òf¼ gks jgh gSA i jUrq ; gk¡ vc ge =kqfV dks de djus osQ fy,  , d l a' kqf¼ xq.kd

(correction factor) dk i z; ksx djsaxsA bl osQ fy,  ge l Hkh =kqfV; ksa dk ekè;  Kkr djrs gSaA ekè;

; g gS%

0.48 0.36 0.34 0.32 0.2 0.28 0.06 – 0.06 – 0.18 0
10

      
 = 0.18

ge =kqfV; ksa dk ekè;  ysrs gSa vkSj bl  eku l s v i us =kqfV dks l a' kq¼ djrs gSaA

l a' kksf/ r  xf. krh;  o. kZu : vkb,  vc ge (1) esa fn,  x,  ukekadu i zfr' kr osQ fy,  v i us l w=k esa

=kqfV; ksa dk ekè;  t ksM+ nsaA vr%] gekjk l a' kksf/ r l w=k ; g gks t k, xk%

nosa o"kZ esa i zfr' kr ukekadu = 41.9 + 0.22n + 0.18 = 42.08 + 0.22n, t gk¡ n > 1 (3)

ge v i us l ehdj.k (2)  esa Hkh mi ; qDr: i  l s vki fjorZu djsaxsA n esa gekjk u; k l ehdj.k ; g

gksxk%

50 = 42.08 + 0.22n  (4)

pj . k 2 : i fj o£r r  gy  : n  osQ fy,  l ehdj.k (4)  dks gy djus i j] gesa ; g i zkIr gksrk gS%

n =
50 – 42.08 7.92 36

0.22 0.22
 

pj . k 3 : fuoZpu : D; ksafd  n = 36 gS,  bl fy,  o"kZ 1991 + 36 = 2027  esa i zkFkfed fo| ky; ksa esa

yM+fd; ksa dk ukekadu 50% rd i gq¡p t k, xkA

pj . k 4 : ekU; d j . k : vkb,  ge i qu% l w=k (4)  dh l gk; rk l s i zkIr ekuksa dh rqyuk okLrfod
ekuksa l s djsaA l kj.kh A 2.5 esa ekuksa dh ; g rqyuk nh xbZ gSA
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l kj . khA2.5

o"kZ ukekadu (2) }kj k ekuksa osQ ( 4)  }kj k ekuksa osQ
(% esa) fn,  x, chp dk fn,  x, chp dk

eku v ar j eku v ar j

0 41.9 41.90 0 41.9 0
1 42.6 42.12 0.48 42.3 0.3
2 42.7 42.34 0.36 42.52 0.18
3 42.9 42.56 0.34 42.74 0.16
4 43.1 42.78 0.32 42.96 0.14
5 43.2 43.00 0.2 43.18 0.02
6 43.5 43.22 0.28 43.4 0.1
7 43.5 43.44 0.06 43.62 – 0.12
8 43.6 43.66 – 0.06 43.84 – 0.24
9 43.7 43.88 – 0.18 44.06 – 0.36
10 44.1 44.10 0 44.28 – 0.18

t Sl k fd vki  ns[ k l drs gSa fd (2) l s i zkIr ekuksa dh rqyuk esa (4)  l s i zkIr vusd eku
okLrfod eku osQ vf/ d fudV gSaA bl  fLFkfr esa =kqfV; ksa dk ekè;  0 gSA

ge v i us i zØe dks ; gha jksd nsaxsA vr%] l ehdj.k (4)  gekjk xf.krh;  o.kZu gS t ks fd o"kks±
vkSj oqQy ukekadu esa yM+fd; ksa osQ i zfr' kr ukekadu osQ chp dk xf.krh;  l aca/  LFkkfi r djrk gSA
geus , d xf.krh;  fun' kZ dk fuekZ.k fd; k gS] t ks òf¼ dh O; k[ ; k djrk gSA

og i zØe] ft l dk geus Åi j  dh fLFkfr  esa v uql j . k fd ; k gS] ml s xf. krh;  fun' kZu
(mathematical modelling) dgk t krk gSA

geus mi yC/  xf.krh;  l k/ uksa l s , d xf.krh;  fun' kZ dk fuekZ.k djus dk i z; kl  fd; k gSA
mi yC/  vkadM+ksa l s i zkxqfDr; k¡ djus osQ mÙke xf.krh;  l k/ u Hkh mi yC/  gSaA i jUrq os bl  i kB~; Øe
osQ vè; ; u {ks=k l s ckgj gSaA bl  fun' kZ dks cukus dk gekjk mís' ;  vki dks fun' kZu i zØe l s i fjfpr
djkuk gS] u fd bl  pj.k i j i fj ' kq¼ i zkxqfDr; k¡ (accurate predictions) djukA

vki  vHkh rd dh xbZ ppkZ dks fdruk l e> i k,  gSa bl osQ fy,  ge pkgsaxs fd vki  okLrfod
t hou l s t qM+h oqQN fLFkfr; ksa dk fun' kZu djsaA ; gk¡ vki osQ fy,  , d i z' ukoyh nh t k jgh gSA
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i z' ukoyhA2.2

1. vksyafi d [ ksyksa esa t cl s 400 ehVj dh nkSM+ ' kq:  gqbZ gS rc l s Lo.kZ i nd i kus okyksa dk l e;
uhps dh l kj.kh esa fn; k x; k gSA o"kks± vkSj l e; ksa l s l acaf/ r , d xf.krh;  fun' kZ cukb, A bl dk
i z; ksx vxys vksyafi d esa yxus okys l e;  dk vkdyu djus esa dhft , %

l kj . kh A  2.6

o"kZ l e;  ( l soaQMksa esa)

1964 52.01

1968 52.03

1972 51.08

1976 49.28

1980 48.88

1984 48.83

1988 48.65

1992 48.83

1996 48.25

2000 49.11

2004 49.41

A2.4 fun' kZu i zØe] bl osQ ykHk v kSj  bl dh l hek, ¡

vkb,  vc ge xf.krh;  fun' kZu osQ mu i gyqvksa i j fopkj djrs gq, ] ft Ugsa geus i zLrqr mnkgj.kksa esa

fn[ kk; k gS] v i uh ppkZ ; gha l ekIr djsaA fi Nys vuqPNsnksa dh i "̀BHkwfe l s] vc ge bl  fLFkfr esa

vk x,  gSa fd ge fun' kZu esa i z; qDr gksus okys pj.kksa dk , d l af{kIr i fjǹ' ;  ns l osaQA

pj . k 1 : l w=k. k : vuqPNsn A 2.2 osQ mnkgj.k 1 osQ l w=k.k pj.k vkSj A 2.3 esa p£pr fun' kZ
osQ l w=k.k pj.k osQ chp osQ varj dh vksj vki us vo' ;  è; ku fn; k gksxkA mnkgj.k 1 esa l Hkh l wpuk, ¡
rqjar mi ; ksxh : i  esa gSaA i jUrq A 2.3 esa fn,  x,  fun' kZ esa , sl k ugha gSA l kFk gh] , d xf.krh;  o.kZu
i zkIr djus esa oqQN l e;  Hkh yxk FkkA geus v i us i gys l w=k dh t k¡p dh gS] ft l esa i k; k fd ; g
mruk mÙke ugha gS] ft ruk fd nwl jk FkkA O; ki d : i  esa] ; g i zk; % l R;  gksrk gSA vFkkZr~ ml  fLFkfr
esa t cfd ge okLrfod t hou l s t qM+h fLFkfr; ksa dk fun' kZu djus dk i z; kl  dj jgs gksrs gSa] bl esa
i zk; % i gys fun' kZ dks l a' kksf/ r djus dh vko' ; drk gksrh gSA t c ge okLrfod t hou l s t qM+h
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l eL; k gy dj jgs gksrs gSa] rks l w=k.k djus esa dki Qh l e;  yx l drk gSA mnkgj.k osQ fy, ] U; wVu

osQ rhu xfr&fu; e] t ks fd xfr osQ xf.krh;  o.kZu gSa] osQ dFku l jyrk l s fn,  t k l drs gSaA i jUrq

bu fu; eksa rd i gq¡pus osQ fy,  ml s dki Qh ek=kk esa vkadM+ksa dk vè; ; u djuk i M+k Fkk vkSj mu dk; ks±

dh vksj è; ku nsuk i M+k Fkk t ks fd ml osQ i woZ osQ oSKkfudksa us fd,  FksA

l w=k.k esa fuEufyf[ kr rhu pj.k ykxw djus gksrs gSa%

(i) l eL; k dk dFku : i zk; % l eL; k dk dFku LFkwy : i  l s fn; k t krk gSA mnkgj.k osQ fy, ]

gekjk LFkwy y{;  rks ; g l qfuf' pr djuk gS fd yM+dksa vkSj yM+fd; ksa osQ ukekadu cjkcj

gSaA bl dk vFkZ ; g gks l drk gS fd fo| ky;  t kus okys vk; q osQ yM+dksa dh oqQy l a[ ; k

dk  50%  vkSj fo| ky;  t kus okyh vk; q dh yM+fd; ksa dh oqQy l a[ ; k dk 50% ukekafdr

gksuh pkfg, A ,d vU;  fof/  ; g gS fd ; g l qfuf' pr fd; k t k;  fd fo| ky;  t kus okys

cPpksa esa l s 50% yM+fd; k¡ gSaA geus v i uh l eL; k esa nwl js ǹf"Vdks.k dks v i uk; k gSA

(ii) l ql axr  dkjdksa dks i gpkuuk : i gys ; g fu.kZ;  yhft ,  fd gekjh l eL; k esa dkSu&dkSu

l h jkf' k; k¡ vkSj l aca/  egRoi w.kZ gSa vkSj dkSu&dkSu egRoi w.kZ ugha gSa] ft udh mi s{kk dh t k

l drh gSA mnkgj.k osQ fy, ] i zkFkfed fo| ky; ksa esa ukekadu l aca/ h gekjh l eL; k esa fi Nys

o"kZ esa ukekafdr yM+fd; ksa dk i zfr' kr bl  o"kZ ukekafdr yM+fd; ksa dh l a[ ; k dks i zHkkfor

dj l drk gSA , sl k bl fy,  gS fd fo| ky;  esa t Sl s&t Sl s vkSj yM+fd; k¡ ukekafdr gksrh t krh

gSa oSl s&oSl s muosQ ekrk&fi rk vuqHko djus yxsaxs fd os v i uh yM+fd; ksa dks Hkh fo| ky;

esa HkrhZ djk,aA i jUrq] geus bl  dkjd dh mi s{kk dj nh gS] D; ksafd , d fuf' pr i zfr' kr

l s v f/ d ukekadu gks t kus osQ ckn gh ; g egRoi w.kZ gks l drk gSA l kFk gh] bl  dkjd

dks c<+k nsus osQ ckn fun' kZ vkSj v f/ d t fVy gks l drk gSA

(iii) xf. krh;  o. kZu : vkb,  vc ge ; g eku ysa fd gesa ; g Li "V gks x; k gS fd l eL; k D; k

gS vkSj bl dk dkSu&l k i gyw vU;  i gyqvksa l s vf/ d l ql axr gSA rc gesa , d l ehdj.k]

, d vkys[ k ; k vU;  mi ; qDr xf.krh;  o.kZu osQ : i  esa fufgr i gyqvksa osQ chp dk l aca/

Kkr djuk gksrk gSA ; fn ; g , d l ehdj.k gS] rks gekjs xf.krh;  l ehdj.k esa i zR; sd

egRoi w.kZ i gyw dks , d pj l s fu: fi r djuk pkfg, A

pj . k 2 : gy Kkr  d juk : xf.krh;  l w=k.k l s gy i zkIr ugha gksrkA gesa l eL; k osQ bl  xf.krh;  rqY;

dks gy djuk gksrk gSA ; gh og LFky gS t gk¡ gekjk xf.krh;  Kku mi ; ksxh fl ¼ gksrk gSA
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pj . k 3 : gy dk fuoZpu : xf.krh;  gy fun' kZ osQ pjksa osQ oqQN eku gksrs gSaA gesa okLrfod t hou

l s t qM+h l eL; k dks i qu% ysuk gksxk vkSj ; g ns[ kuk gksxk fd l eL; k esa bu ekuksa dk D; k vFkZ gSA

pj . k 4 : gy dk ekU; d j . k : t Sl k fd geus A 2.3 esa ; g ns[ kk fd gy Kkr djus osQ ckn] gesa

; g ns[ kuk gksxk fd gy okLrfodrk l s esy [ kkrk gS fd ughaA ; fn ; g esy [ kkrk gS] rks xf.krh;

fun' kZ Lohdk; Z gksrk gSA ; fn xf.krh;  gy esy ugha [ kkrk] rks gesa l w=k.k pj.k i j i qu% vk t k, ¡ vkSj

ge v i us fun' kZ esa l q/ kj ykus dk i z; kl  djsaA

i zØe osQ bl  pj.k esa ' kCn&l eL; kvksa dks gy djus vkSj xf.krh;  fun' kZu osQ chp , d cM+k

varj gksrk gSA fun' kZu esa ; g , d v fr egRoi w.kZ pj.k gS t ks fd ' kCn&l eL; kvksa esa ugha gksrk gSA

gk¡] ; g l aHko gS fd okLrfod t hou l s t qM+h fLFkfr; ksa esa gesa v i us mÙkj dk ekU; dj.k djus dh

vko' ; drk ugha gksrh D; ksafd l eL; k l jy gS vkSj gesa l h/ s l gh gy i zkIr gks t krk gSA vuqPNsn

A2.3  esa fy,  x,  fun' kZ esa , sl k gh FkkA

geus ml  Øe dk l af{kIr fooj.k fn; k gS ft l esa uhps nh xbZ vkòQfr A 2.2 esa xf.krh;  fun' kZu

osQ pj.k ykxw fd,  x,  gSaA ekU; dj.k pj.k l s l w=k.k pj.k dh vksj t kus dks fcanqfdr  rhj l s fn[ kk; k

x; k gSA , sl k bl fy,  fd; k x; k gS fd gks l drk gS bl  pj.k dks i qu% ykxw djuk vko' ; d u Hkh

gksA

v koQ̀fr  A 2.2

vc] D; ksafd vki us xf.krh;  fun' kZu l s l acaf/ r pj.kksa dk vè; ; u dj fy; k gS] bl fy,  vkb,

ge bl osQ oqQN i gyqvksa i j ppkZ dj ysaA
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xf.krh;  fun' kZu dk mís' ;  okLrfod t xr l s t qM+h l eL; k osQ ckjs esa] ml s xf.krh;  l eL; k

esa : i karfjr djosQ oqQN mi ; ksxh l wpuk, ¡ i zkIr djuk gSA ; g fo' ks"k : i  l s rc mi ; ksxh gksrk gS t cfd

l h/ s i zs{k.k djosQ ; k i z; ksx djus t Sl s vU;  l k/ uksa l s l wpuk i zkIr djuk ; k rks l aHko u gks ; k cgqr

[ kphZyk gksA

vki dks ; g t kudj Hkh vk' p; Z gks l drk gS fd gesa xf.krh;  fun' kZu dk i z; ksx D; ksa djuk

pkfg, \  vkb,  ge fun' kZu osQ ykHk i j oqQN ppkZ djsaA eku yhft ,  ge rkt egy i j eFkqjk fj i Qkbujh

osQ fol t Zu osQ l a{kkjd i zHkko i j vè; ; u djuk pkgrs gSaA ge rkt egy i j l h/ s i z; ksx ugha djuk

pkgsaxs] D; ksafd , sl k djuk l qjf{kr ugha gksxkA okLro esa] ge bl  l aca/  esa rkt egy dk , d NksVk

ekWMy ys l drs gSaA i jUrq bl osQ fy,  gesa fof' k"V l qfo/ kvksa dh vko' ; drk gks l drh gS] t ksfd

dki Qh [ kphZyh gks l drh gSA ; gh og LFky gS t gk¡ xf.krh;  fun' kZu dki Qh mi ; ksxh fl ¼ gks l drk

gSA

eku yhft ,  ge ; g Kkr djuk pkgrs gSa fd 5 l ky ckn fdrus i zkFkfed fo| ky; ksa dh

vko' ; drk gksxhA rc ge , d xf.krh;  fun' kZ dk i z; ksx djosQ] ; g l eL; k gy dj l drs gSaA bl h

i zdkj] osQoy fun' kZu djosQ oSKkfudksa us vusd i fj?kVukvksa dh O; k[ ; k dh gSA

vuqPNsn A2.4 esa vki us ; g ns[ kk gS fd mÙke fof/ ; ksa dks ykxw djosQ nwl js mnkgj.k esa ge

mÙkj esa l q/ kj ykus dk i z; kl  dj l drs FksA ysfdu ge ogha #d x, ] D; ksafd gekjs i kl  dksbZ xf.krh;

l k/ u mi yC/  ugha gSA , sl h fLFkfr okLrfod t hou esa Hkh gks l drh gSA i zk; % gesa l fUudV mÙkjksa

l s gh l arq"V gks t kuk i M+rk gS] D; ksafd xf.krh;  l k/ u mi yC/  ugha gksrs gSaA mnkgj.k osQ fy, ] ekSl e

osQ fun' kZu esa i z; qDr fun' kZ l ehdj.k brus t fVy gksrs gSa fd ; Fkk fLFkfr gy Kkr djus osQ xf.krh;

l k/ u mi yC/  ugha gSaA

vki  vk' p; Z dj l drs gSa fd fdl  l hek rd gesa v i us fun' kZ esa l q/ kj ykuk pkfg, A bl esa

l q/ kj ykus osQ fy, ] i zk; % gesa vU;  dkjdkssa dks Hkh è; ku esa j[ kus dh vko' ; drk gksrh gSA t c ge

, sl k djrs gSa] rc ge v i us xf.krh;  l ehdj.kksa esa vkSj pj c<+k nsrs gSaA rc gesa , d v fr t fVy

fun' kZ i zkIr gks l drk gS] ft l dk i z; ksx djuk dfBu gksxkA fun' kZ bruk l jy gksuk pkfg,  fd ml dk

i z; ksx fd; k t k l osQA , d mÙke fun' kZ nks dkjdksa dks l arqfyr djrk gS%
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1. i fj ' kq¼rk (accuracy), vFkkZr~ ; g okLrfodrk l s fdruk fudV gSA

2. i z; ksx dh l jyrk

mnkgj.k osQ fy, ] U; wVu osQ xfr osQ fu; e dki Qh l jy] i jUrq brus ' kfDr' kkyh gSa fd bl l s

vusd HkkSfrd fLFkfr; ksa dk fun' kZu fd; k t k l drk gSA

vr%] D; k xf.krh;  fun' kZu l Hkh l eL; kvksa dk mÙkj gS] fcYoqQy ugha! bl dh v i uh l hek, ¡ gSaA

vr% ; g ckr gesa v i us efLr"d esa j[ kuk pkfg,  fd fun' kZ okLrfod t hou l s t qM+h l eL; k

dk osQoy , d l jyhdj.k gS vkSj ; s nksuksa l eku ugha gksrsA ; g cgqr oqQN ml  varj ds l eku gS

t ks fdl h ns' k ds HkkSfrd y{k.kksa dks n' kkZus okys ekufp=k vkSj Lo; a ml  ns' k esa gksrk gSA bl  ekufp=k

l s ge l eqnz ry l s , d LFkku dh Å¡pkbZ rks Kkr dj l drs gSa i jUrq ge ; gk¡ osQ yksxksa osQ vfHky{k.kksa

osQ ckjs esa oqQN Kkr ugha dj l drsA vr% gesa fun' kZ dk i z; ksx osQoy mís' ;  dks è; ku esa j[ kdj

djuk pkfg,  vkSj ; g Hkh è; ku j[ kuk gksrk gS fd bl dk fuekZ.k djrs l e;  geus fdu&fdu dkjdksa

dh mi s{kk dj nh gSA gesa fun' kZ dk i z; ksx osQoy ykxw gksus okyh l hekvksa osQ vanj gh djuh pkfg, A

vkxs dh d{kkvksa esa ge bl  i gyw i j oqQN foLrkj l s ppkZ djsaxsA

i z' ukoyh A 2.3

1. vki oQh i kB~;  i qLrd esa nh xbZ ' kCn&l eL; kvksa dks gy djus esa vkSj xf.krh;  fun' kZu osQ

i zØe esa D; k varj gS\

2. eku yhft ,  vki  pkSjkgs i j [ kM+s okguksa osQ i zrh{kk&dky dks de&l s&de djuk pkgrs gSaA

fuEufyf[ kr dkjdksa esa dkSu&l s dkjd egRoi w.kZ gSa vkSj dkSu&l s dkjd egRoi w.kZ ugha gSa\

(i) i sVªksy dh dherA

(ii) og nj ft l l s pkj vyx&vyx l M+dksa l s vkus okys okgu pkSjkgs i j i gq¡prs gSaA

(iii) l kbfdy vkSj fjD' kk vkfn t Sl h / heh xfr l s pyus okys okguksa vkSj dkj rFkk eksVj

l kbfdy t Sl h rst  xfr l s pyus okys okguksa dk vuqi krA
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A 2.5 l kj ka' k

bl  i fjf' k"V esa] vki us fuEufyf[ kr fcUnqvksa dk vè; ; u fd; k gS%

1. ' kCn&l eL; kvksa dks gy djus esa i z; qDr pj.kksa dk i qufoZyksdu djukA

2. oqQN xf.krh;  fun' kks± dk fuekZ.k djukA

3. xf.krh;  fun' kZu esa i z; qDr uhps ckWDl  esa fn,  x,  pj.kksa i j ppkZ%

1. l w=k.k%

(i) l eL; k dk dFku fy[ kuk

(ii) l ql axr dkjdksa dks i gpkuuk

(iii) xf.krh;  o.kZu

2. gy Kkr  d juk

3. okLr fod  t xr  l s t qM+h l eL; k osQ l anHkZ esa gy dk fuoZpu

4. ; g ns[ kuk fd  fd l  l hek rd  fun' kZ v è; ; u dh t k j gh

l eL; k dk , d  mÙke fu: i . k gSA

4. xf.krh;  fun' kZu dk mís' ; ] ykHk vkSj l hek, ¡A    
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mÙkj@l aosQr

i z' ukoyh 7.1

1. ; s cjkcj gS

6.  BAC =  DAE

i z' ukoyh 7.2

6.  BCD = BCA +  DCA =  B +  D

7. i zR; sd 45° dk gSA

i z' ukoyh 7.3

3. (ii), (i) l s  ABM =  PQN

i z' ukoyh 8.1

3. (i)  DAC vkSj  BCA l s ; g fn[ kkb,  fd  DAC =  BCA vkSj  ACD =  CAB, vkfnA

(ii) i zes;  8.4 dh l gk; rk l s ; g fn[ kkb,  fd   BAC =  BCA.

i z' ukoyh 8.2

2. fn[ kkb,  fd PQRS , d l ekarj prqHkqZt  gSA ; g Hkh fn[ kkb,  fd  PQ || AC vkSj PS || BD gSA bl fy,

 P = 90° gSA

5. AECF , d l ekarj prqHkqZt  gSA v r% AF || CE vkfnA

i z' ukoyh 9.1

1. l ok±xl e òÙkksa dh t hok, ¡ ysdj Bhd&Bhd i zes;  10.1 dh Hkkafr fl ¼ dhft , A

2. SAS l ok±xl e&vfHkxg̀hr dh l gk; rk l s fn,  x,  nks f=kHkqt ksa dh l ok±xl erk n' kkZb, A
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i z' ukoyh 9.2

1. 6 cm_ i gys ; g fn[ kkb,  fd osQUæksa dks feykus okyh js[ kk NksVs òÙk dh f=kT; k i j yac gS vkSj rc

; g fn[ kkb,  fd mHk; fu"B t hok NksVs òÙk dk O; kl  gSA

2. ; fn , d òÙk ft l dk osQUæ O gS dh nks l eku t hok, ¡ AB rFkk CD fcUnq E i j  i zfrPNsn djrh gSa]

OM  AB vkSj OM  CD [ khafp,  vkSj OE dks feykb, A fn[ kkb,  fd l edks.k  OME vkSj

 ONE l ok±xl e gSA

3. mnkgj.k 2 dh Hkk¡fr gy dhft , A

4. OM  AD [ khafp, A

5. js' kek] l yek vkSj eanhi  dks Øe' k% fcUnq R, S vkSj  M  }kjk

n' kkZb, A  ekuk KR = x m (vkÑfr nsf[ k, )

 ORS dk {ks=ki Qy = 
1
2

 × x × 5

l kFk gh]  ORS dk {ks=ki Qy = 
1
2

 RS × OL = 
1
2

 × 6 × 4

x dk eku Kkr dhft , A bl  i zdkj vki  RM dk eku   Hkh Kkr

dj l drs gSaA

6. l eckgq f=kHkqt  osQ xq.k rFkk i kbFkkxksjl  i zes;  dk i z; ksx dhft , A

i z' ukoyh 9.3

1. 45°

2. 150°, 30°

3. 10°

4. 80° 5. 110°

6.  BCD = 80° vkSj  ECD = 50°

M

S

6 mL
K

O

R
5 m
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8. CD i j  yac AM vkSj BN Mkfy,  (AB || CD vkSj AB < CD). fn[ kkb,  fd   AMD   BNC gSA

bl l s  C =  D i zkIr gksrk gS] vr%  A +  C = 180°.

i z' ukoyh 10.1

1. 2 23
, 900,3cm

4
a

2. ` 1650000

3. 220 2 m

4. 221 11cm

5. 9000 cm2

6. 29 15 cm

i z' ukoyh 11.1

1. 165 cm2

2. 1244.57 m2

3. (i) 7 cm (ii) 462 cm2

4. (i) 26 m (ii) ̀ 137280

5. 63 m

6. `1155

7. 5500 cm2

8. ` 384.34 (yxHkx)

i z' ukoyh 11.2

1. (i) 1386 cm2 (ii) 394.24 cm2 (iii) 2464 cm2

2. (i) 616 cm2 (ii) 1386 cm2 (iii) 38.5 m2

3. 942 cm2
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4. 1 : 4

5. `27.72

6. 3.5 cm

7. 1 : 16

8. 173.25 cm2

9. (i) 4r2 (ii) 4r2 (iii) 1 : 1

i z' ukoyh 11.3

1. (i) 264 cm3 (ii) 154 cm3

2. (i) 1.232 l (ii) 11
35

l

3. 10 cm

4. 8 cm

5. 38.5 kl

6. (i) 48 cm (ii) 50 cm (iii) 2200 cm2

7. 100 cm3

8. 240 cm3; 5 : 12

9. 28.875 m3, 99.825 m2

i z' ukoyh 11.4

1. (i) 1437 
1
3  cm3 (ii) 1.05 m3 (yxHkx)

2. (i) 11498 
2
3  cm3 (ii) 0.004851 m3 3. 345.39 g (yxHkx) 4.

1
64

5. 0.303L (yxHkx) 6. 0.06348 m3 (yxHkx)

7.
2

179
3

cm3 8. (i) 249.48 m2 (ii) 523.9 m3 (yxHkx) 9. (i) 3r (ii) 1 : 9

10. 22.46 mm3 (yxHkx)
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i z' ukoyh 12.1
1. (ii) i qu#Ri knh LokLF;  voLFkk

3. (ii) i kVhZA

4. (ii) gk¡ ckjackjrk cgqHkqt (iii) ugha

5. (ii) 184

8. v k; q (o"kks± esa) ckj ackj r k pkSM+kbZ v k; r  dh yackbZ

1 - 2 5 1
5 1 5
1
 

2 - 3 3 1
3 1 3
1
 

3 - 5 6 2
6 1 3
2
 

5 - 7 12 2
12 1 6
2
 

7 - 10 9 3
9 1 3
3
 

10 - 15 10 5
10 1 2
5
 

15 - 17 4 2
4 1 2
2
 

vc bu yackbZ; ksa l s vki  vk; r fp=k [ khap l drs gSaA
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9. (i) v {kj ksa dh l a[ ; k ckj ackj r k v ar j ky  dh v k; r  dh

pkSM+kbZ yackbZ

1 - 4 6 3
6 2 4
3
 

4 - 6 30 2
30 2 30
2
 

6 - 8 44 2
44 2 44
2

 

8 - 12 16 4
16 2 8
4
 

12 - 20 4 8
4 2 1
8
 

vc] vk; r fp=k [ khafp, A

(ii) 6 - 8
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i z' ukoyh A2.1

1. pj . k 1: l w=k. k :

i zkl afxd dkjd gS daI; wVj dks fdjk,  i j ysus dh vof/  vkSj gesa nh xbZ nks ykxrA ge ; g eku

ysrs gSa fd daI; wVj dks [ kjhnus ; k fdjk,  i j ysus i j ykxr esa dksbZ l kFkZd i fjorZu ugha gksrkA

vr% ge fdl h Hkh i fjorZu dks v i zkl afxd eku ysrs gSaA ge ; g Hkh eku ysrs gSa fd l Hkh czkaM

osQ daI; wVj vkSj i hf<+; k¡ l eku gSa vFkkZr~ ; s varj Hkh v i zkl afxd gSaA

x efguksa osQ fy,  daI; wVj dks fdjk,  i j ysus i j #- 2000 x  dk [ kpZ vkrk gSA ; fn ; g jkf' k daI; wVj

dh dher l s v f/ d gS] rks daI; wVj [ kjhnuk gh mÙke gksxkA v r% l ehdj.k ; g gksrk gSA

2000 x = 25000 (1)

pj . k 2 : gy  : (1) gy djus i j , x = 
25000
2000

 = 12.5

pj . k 3 : fuoZpu : D; ksafd 12.5 eghus ckn daI; wVj dks fdjk,  i j ysus i j ykxr v f/ d vkrh gSA

vr% daI; wVj [ kjhnuk gh l Lrk rc i M+sxk] t cfd bl dk i z; ksx vki  12 eghus l s v f/ d vof/

osQ fy,  djuk pkgrs gSaA

2. pj . k 1 : l w=k. k : ge ; gk¡ ; g eku ysxsa fd dkj vpj pky l s py jgh gSA vr% pky esa gq,

fdl h Hkh i fjorZu dks v l axr ekuk t k, xkA ; fn dkjsa x ?kaVs osQ ckn feyrh gSa] rks i gyh dkj A

l s 40x fd-eh- dh nwjh r;  djsxh vkSj nwl jh dkj 30x fd-eh- dh nwjh r;  djsxhA v r% ; g A l s

(100 – 30x) fd-eh- dh nwjh r;  djsxhA vr% l ehdj.k gksxk 40x = 100 – 30x, vFkkZr~ 70x = 100.

pj . k 2 : gy  : l ehdj.k gy djus i j  x = 
100
70

 i zkIr gksrk gSA
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4. l w=k. k : ; g dYi uk dj yh xbZ gS fd fcy esa varj gksus dk dkj.k osQoy okVj ghVj dk i z; ksx

gSA

eku yhft ,  okVj ghVj osQ bLrseky gksus dk vkSl r l e;  = x ?kaVk

okVj ghVj osQ bLrseky osQ dkj.k i zfr efgus varj  = `1240 – `1000 = `240

, d ?kaVs osQ fy,  okVj ghVj dk bLrseky dh ykxr  = `8

So, the cost of using the water heater for 30 days = 8 × 30 × x

vr% 30 fnuksa rd okVj ghVj dk bLrseky djus dh ykxr = fcy esa varj

bl fy, ] 240x = 240

gy  : bl  l ehdj.k l s gesa x = 1 i zkIr gksrk gSA

fuoZpu : D; kasfd  x = 1, bl fy,  vkSl ru i zfr fnu 1 ?kaVs rd okVj ghVj dk i z; ksx fd; k t krk gSA

i z' ukoyh A2.2

1. ; gk¡ ge fdl h fo' ks"k gy i j ppkZ ugha djsaxsA vki  ; gk¡ fi Nys mnkgj.k esa i z; qDr fof/  dk ; k

fdl h vU;  mi ; qDr fof/  dk i z; ksx dj l drs gSaA

pj . k 3 : fuoZpu : 100
70

 yxHkx 1.4 ?kaVk gS v r% dkjsa 1.4 ?kaVs ckn feysaxhA

3. pj . k 1 : l w=k. k : d{kk esa i F̀oh dh i fjØek dj jgs pkan dh pky ; g gS

d{kk dh ycakbZ

fy; k x; k l e;

pj . k 2 : gy  : D; ksafd d{kk yxHkx òÙkh;  gS] bl fy,  yackbZ 2 ×  × 384000 km = 2411520 km

, d d{kk dks i wjk djus esa paæek 24 ?kaVs ysrk gSA

vr% pky = 
2411520

24
 = 100480 km/h

pj . k 3 : fuoZpu : pky 100480 km/h gSA
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i z' ukoyh A2.3

1. ge ; g i gys crk pqosQ gSa fd okLrfod t hou l s t qM+h fLFkfr; ksa esa l w=k.k Hkkx C; kSjsokj gks l drk

gSA ge ' kCn l eL; kvksa esa mÙkj dks O; Dr ugha djrsA bl osQ v frfjDr bl  ' kCn l eL; k dk , d

l gh mÙkj gksrk gSA vko' ; d ugha gS fd ; g okLrfod t hou l s t qM+h fLFkfr; k¡ gh gksaA

2. egRoi w.kZ dkjd (ii) vkSj (iii)A ; gk¡ (i) , d egRoi w.kZ dkjd ugha gS] ; | fi  bl dh csph xbZ okguksa

dh l a[ ; k dks i zHkkfor Hkh dj l drk gSA
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NOTE
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