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vè;k; 9

òÙk

9.1 thok }kjk ,d fcUnq ij varfjr dks.k

,d js[kk[kaM PQ rFkk ,d fcUnq  R,  tks js[kk  PQ ij fLFkr u gks] yhft,A  PR rFkk QR

dks feykb, (nsf[k, vko`Qfr 9-1)A rc dks.k PRQ, js[kk[kaM PQ }kjk fcUnq R ij varfjr
dks.k dgykrk gSA vko`Qfr 9-2 esa dks.k  POQ, PRQ rFkk PSQ D;k dgykrs gSa\ ∠ POQ

thok PQ }kjk osQUnz O ij varfjr dks.k gS] ∠ PRQ rFkk ∠ PSQ Øe'k%  PQ }kjk nh?kZ pki
PQ rFkk y?kq pki PQ ij fLFkr fcUnqvksa R vkSj S ij varfjr dks.k gSaA

vko`Qfr 9.1           vko`Qfr 9.2

vkb, ge thok dh eki rFkk mlosQ }kjk osQUnz ij varfjr dks.k esa laca/ dh tk¡p
djsaA vki ,d o`Ùk esa fofHkUu thok,¡ [khapdj rFkk muosQ }kjk osQUnz ij varfjr dks.kksa dks
cukdj ns[k ldrs gSa fd thok ;fn cM+h gksxh] rks mlosQ }kjk osQUnz ij varfjr dks.k Hkh
cM+k gksxkA D;k gksxk ;fn vki nks cjkcj thok,¡ ysaxs\ D;k osQUnz ij varfjr dks.k leku
gksaxs ;k ugha\
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,d o`Ùk dh nks ;k vf/d cjkcj thok,¡ [khafp,
rFkk osQUnz ij muosQ }kjk varfjr dks.kksa dks ekfi,
(nsf[k, vko`Qfr 9-3)A vki ik,¡xs fd muosQ }kjk osQUnz
ij varfjr dks.k cjkcj gSaA vkb, bl rF; dh ge
miifÙk nsaA

izes; 9.1 : o`Ùk dh cjkcj thok,¡ osQUnz ij cjkcj dks.k
varfjr djrh gSaA

miifÙk : vkidks ,d o`Ùk] ftldk osQUnz O gS] dh
nks cjkcj thok,¡  AB  vkSj  CD  nh gqbZ gSa
(nsf[k, vko`Qfr 9-4) rFkk vki fl¼ djuk pkgrs
gSa fd ∠ AOB = ∠ COD gSA

f=kHkqtksa AOB rFkk COD esa]
OA = OC (,d o`Ùk dh f=kT;k,¡)
OB = OD (,d o`Ùk dh f=kT;k,¡)
AB = CD (fn;k gS)

vr%] ∆ AOB ≅ ∆ COD (SSS fu;e)

bl izdkj] ge ikrs gSa fd ∠ AOB = ∠ COD (lok±xle f=kHkqtksa osQ laxr Hkkx)

fVIi.kh : lqfo/k osQ fy, ^lok±xle f=kHkqtksa osQ laxr Hkkx* osQ LFkku ij la{ksi esa
CPCT  dk iz;ksx fd;k tk,xk] D;ksafd tSlk fd vki ns[ksaxs fd bldk ge cgq/k iz;ksx
djrs gSaA

vc ;fn ,d o`Ùk dh nks thok,¡ osQUnz ij cjkcj dks.k varfjr djsa] rks mu thokvkssa
osQ ckjs esa vki D;k dg ldrs gSa\ D;k os cjkcj gSa vFkok ugha\ vkb, ge bldh fuEu
fØ;kdyki }kjk tk¡p djsaA

,d vDl dkx”k (tracing paper) yhft, vkSj bl
ij ,d o`Ùk [khafp,A bls o`Ùk osQ vuqfn'k dkVdj ,d
pdrh (disc) izkIr dhft,A blosQ osQUnz O ij ,d
dks.k  AOB cukb,] tgk¡ A, B o`Ùk ij fLFkr fcUnq gSaA
dsUæ ij] ,d nwljk dks.k POQ dks.k AOB osQ cjkcj
cukb,A pdrh dks bu dks.kksa osQ fljksa dks feykus okyh
thokvksa osQ vuqfn'k dkVsa (nsf[k, vko`Qfr 9-5)A vki

vko`Qfr 9.3

vko`Qfr 9.4

vko`Qfr  9.5
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nks o`Ùk[kaM  ACB rFkk PRQ  izkIr djsaxsA ;fn vki ,d dks nwljs osQ Åij j[ksaxs] rks vki
D;k vuqHko djsaxs\ os ,d nwljs dks iw.kZr;k <d ysaxs] vFkkZr~ os lok±xle gksaxsA blfy,
AB  = PQ gSA

;|fi vkius bls ,d fo'ks"k n'kk esa gh ns[kk gS] bls vki vU; leku dks.kksa osQ fy,
nksgjkb,A fuEu izes; osQ dkj.k lHkh thok,¡ cjkcj gksaxh%

izes; 9.2 : ;fn ,d o`Ùk dh thokvksa }kjk osQUnz ij varfjr dks.k cjkcj gksa] rks os thok,¡
cjkcj gksrh gSaA

mi;qZDr izes;] izes; 9-1 dk foykse gSA è;ku nhft, fd vko`Qfr 9-4 esa ;fn vki
∠ AOB = ∠ COD ysa] rks

           ∆ AOB ≅ ∆ COD (D;ksa\)

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

iz'ukoyh 9.1

1. ;kn dhft, fd nks o`Ùk lok±xle gksrs gSa] ;fn mudh f=kT;k,¡ cjkcj gksaA fl¼ dhft, fd
lok±xle o`Ùkksa dh cjkcj thok,¡ muosQ osQUnzksa ij cjkcj dks.k varfjr djrh gSaA

2. fl¼ dhft, fd ;fn lok±xle o`Ùkksa dh thok,¡ muosQ osQUnzksa ij cjkcj dks.k varfjr djsa]
rks thok,¡ cjkcj gksrh gSaA

9.2 osQUnz ls thok ij yEc

fØ;kdyki : ,d vDl dkxt ij ,d o`Ùk [khafp,A
ekuk bldk osQUnz  O  gSA ,d thok  AB [khafp,A dkxt
dks  O ls tkus okyh ,d js[kk osQ vuqfn'k bl izdkj
eksfM+, fd thok dk ,d Hkkx nwljs Hkkx ij iM+sA eku
yhft, fd eksM+ dk fu'kku  AB  dks  M ij dkVrk gSA rc
∠ OMA = ∠ OMB = 90°  vFkok  OM,  AB ij yEc gS
(nsf[k, vko`Qfr 9-6)A D;k fcUnq  B, A  osQ laikrh
gksrk gS\

gk¡] ;g gksxkA blfy,  MA = MB gSA vko`Qfr 9.6
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OA vkSj OB dks feykdj rFkk ledks.k f=kHkqtksa  OMA vkSj OMB dks lok±xle fl¼
dj bldh miifÙk Lo;a nhft,A ;g mnkgj.k fuEu ifj.kke dk fo'ks"k n`"Vkar gS%

izes; 9.3 : ,d o`Ùk osQ osQUnz ls ,d thok ij Mkyk x;k yEc thok dks lef}Hkkftr
djrk gSA

bl izes; dk foykse D;k gS\ bldks fy[kus osQ fy,] loZizFke gesa Li"V gksuk gS fd
izes; 9-3 esa D;k fn;k x;k gS vkSj D;k fl¼ djuk gSA fn;k gS fd osQUnz ls thok ij
yac [khapk x;k gS vkSj fl¼ djuk gS fd og thok dks lef}Hkkftr djrk gSA vr% foykse
esa ifjdYiuk gS ^;fn ,d osQUnz ls tkus okyh js[kk o`Ùk dh ,d thok dks lef}Hkkftr
djs* vkSj fl¼ djuk gS ^js[kk thok ij yEc gS*A bl izdkj] foykse gS %

izes; 9.4 : ,d o`Ùk osQ osQUnz ls ,d thok dks lef}Hkkftr djus osQ fy, [khaph xbZ js[kk
thok ij yac gksrh gSA

D;k ;g lR; gS\ bldks oqQN fLFkfr;ksa esa iz;Ru djosQ nsf[k,A vki ns[ksaxs fd ;g bu lHkh
fLFkfr;ksa esa lR; gSA fuEu vH;kl djosQ nsf[k, fd D;k ;g dFku O;kid :i esa lR;
gSA ge blosQ oqQN dFku nsaxs vkSj vki buosQ dkj.k nhft,A

eku yhft, fd ,d o`Ùk] ftldk osQUnz O gS] dh
AB ,d thok gS vkSj O dks AB osQ eè;&fcUnq  M ls
feyk;k x;k gSA vkidks fl¼ djuk gS fd  OM ⊥ AB

gSA OA vkSj OB dks feykb, (nsf[k, vko`Qfr 9-7)A
f=kHkqtksa OAM rFkk  OBM esa]

OA = OB (D;ksa\)

AM = BM (D;ksa\)

OM = OM (mHk;fu"B)

vr%] ∆OAM ≅ ∆OBM (D;ksa\)

blls izkIr gksrk gS% ∠OMA = ∠OMB = 90°    (D;ksa\)

9.3 leku thok,¡ vkSj mudh osQUnz ls nwfj;k¡

eku yhft,  AB  ,d js[kk gS vkSj  P  dksbZ fcUnq gSA D;ksafd ,d js[kk ij vla[; fcUnq
gksrs gSa] blfy, ;fn vki bu lHkh dks P ls feyk,¡ rks vkidks vla[; js[kk[kaM PL

1
, PL

2
,

PM, PL
3
, PL

4
, vkfn feysaxsA bueaas ls dkSu lh fcUnq P ls AB  dh nwjh gS\ vki FkksM+k

vko`Qfr  9.7
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lkspdj bldk mÙkj izkIr dj ldrs gSaA bu js[kk[kaMksa] esa
ls P  ls  AB ij yEc js[kk[kaM vFkkZr~ vko`Qfr 9-8 esa  PM

lcls NksVk gksxkA xf.kr esa bl lcls NksVh yEckbZ  PM  dks
P  ls  AB dh nwjh osQ :i esa ifjHkkf"kr djrs gSaA vr%]
vki dg ldrs gSa fd %

,d fcUnq ls ,d js[kk ij yEc dh yEckbZ js[kk dh
fcUnq ls nwjh gksrh gSA

è;ku nhft, fd ;fn fcUnq js[kk ij fLFkr gS] rks js[kk dh blls nwjh 'kwU; gSA

,d o`Ùk esa vla[; thok,¡ gks ldrh gSaA vki ,d o`Ùk esa thok,¡ [khapdj tk¡p dj
ldrs gSa fd yach thok] NksVh thok dh rqyuk esa osQUnz osQ fudV gksrh gSA bldh vki
fofHkUu yEckbZ dh dbZ thok,¡ dh [khapdj rFkk mudh osQUnz ls nwfj;k¡ ekidj tk¡p dj
ldrs gSaA O;kl] tks o`Ùk dh lcls cM+h thok gS] dh osQUnz ls D;k nwjh gS\ D;ksafd osQUnz
bl ij fLFkr gS] vr% bldh nwjh 'kwU; gSA D;k vki lksprs gSa fd thok dh yEckbZ vkSj
mldh osQUnz ls nwjh esa dksbZ laca/ gS\ vkb, ns[ksa fd D;k ,slk gSA

vko`Qfr  9.9

fØ;kdyki : fdlh f=kT;k dk vDl dkxt ij ,d o`Ùk [khafp,A bldh nks cjkcj thok,¡
AB  rFkk CD  [khafp, rFkk bu ij osQUnz  O  ls yEc  OM  rFkk  ON  Hkh cukb,A vko`Qfr
dks bl izdkj eksfM+, fd  D, B  ij rFkk  C, A  ij iM+s [nsf[k, vko`Qfr 9-9 (i)]A vki ik,¡xs
fd  O  eksM+ osQ fu'kku  ij iM+rk gS vkSj N, M  ij iM+rk gSA vr%]  OM = ON gSA bl
fØ;kdyki dks osQUnzks a O rFkk O′  osQ lok±xle o`Ùk [khapdj vkSj vyx&vyx
cjkcj thok,¡  AB  rFkk  CD  ysdj nksgjk,¡A mu ij yEc  OM rFkk O′N [khafp,
[nsf[k, vko`Qfr 9.9(ii)]A buesa ls ,d o`Ùkkdkj pdrh dks dkVdj nwljs o`Ùk ij bl izdkj

vko`Qfr  9.8
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j[ksa fd  AB, CD  dks iw.kZ :i ls <d ysA rc vki ik,¡xs fd  O,  O′  ij iM+rk gS rFkk
M, N ij iM+rk gSA bl izdkj] vkius fuEu dks lR;kfir fd;k gS%

izes; 9.5 : ,d o`Ùk dh (;k lok±xle o`Ùkksa dh) cjkcj thok,¡ osQUnz ls (;k osQUnzksa ls)
leku nwjh ij gksrh gSA

vc ;g ns[kk tk, fd D;k bldk foykse lR; gS vFkok ughaA blosQ fy, osQUnz  O okyk
,d òÙk [khafp,A osQUnz O  ls 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 thok,¡  PQ  vkSj  RS  [khafp,
tks OL vkSj OM ij yEc gksa [nsf[k, vkòQfr 9.10(ii)]A  PQ vkSj RS  dh yEckb;k¡
ekfi,A D;k ;s vleku gSa\ ugha] nksuksa cjkcj gSaA fØ;kdyki dks vkSj vf/d leku
js[kk[kaMksa rFkk mu ij yEc thok,¡ [khapdj nksgjkb,A bl izdkj] izes; 9-5 dk foykse

vko`Qfr  9.10

lR;kfir gks tkrk gS] ftldk dFku uhps fn;k x;k gS%

izes; 9.6 : ,d o`Ùk osQ osQUnz ls lenwjLFk thok,¡ yEckbZ esa leku gksrh gSaA

vc ge mi;qZDr ifj.kkeksa ij vk/kfjr ,d mnkgj.k ysrs gSaA

mnkgj.k 1 : ;fn ,d o`Ùk dh nks izfrPNsnh thok,¡
izfrPNsn fcUnq ls tkus okys O;kl ls leku dks.k cuk,¡]
rks fl¼ dhft, fd os thok,¡ cjkcj gSaA

gy : fn;k gS fd ,d o`Ùk] ftldk osQUnz  O  gS] dh nks
thok,¡  AB vkSj CD fcUnq  E  ij izfrPNsn djrh gSaA
E  ls tku s okyk  PQ  ,d ,slk O;kl gS fd
∠ AEQ = ∠ DEQ  gS (nsf[k, vko`Qfr 9-11)A vko`Qfr 9.11
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vkidks fl¼ djuk gS fd  AB = CD gSA thokvksa  AB  vkSj  CD ij 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=kHkqtksa  OLE  rFkk  OME  esa]

∠ LEO = ∠ MEO (fn;k gS)

∠ LOE = ∠ MOE (Åij fl¼ fd;k gS)

EO = EO (mHk;fu"B)

vr%] ∆ OLE ≅ ∆ OME (D;ksa\)

blls izkIr gksrk gS% OL = OM (CPCT)

blfy,] AB = CD (D;ksa\)

iz'ukoyh 9.2

1. 5 cm rFkk 3 cm f=kT;k okys nks o`Ùk nks fcUnqvksa ij izfrPNsn djrs gSa rFkk muosQ osQUnzksa
osQ chp dh nwjh 4 cm gSA mHk;fu"B thok dh yEckbZ Kkr dhft,A

2. ;fn ,d o`Ùk dh nks leku thok,¡ o`Ùk osQ vUnj izfrPNsn djsa] rks fl¼ dhft, fd ,d
thok osQ [kaM nwljh thok osQ laxr [kaMksa osQ cjkcj gSaA

3. ;fn ,d o`Ùk dh nks leku thok,¡ o`Ùk osQ vUnj izfrPNsn djsa] rks fl¼ dhft, fd
izfrPNsn fcUnq dks osQUnz ls feykus okyh js[kk thokvksa ls cjkcj dks.k cukrh gSA

4. ;fn ,d js[kk nks laosQUnzh o`Ùkksa (,d gh osQUnz okys
o`Ùk) dks] ftudk osQUnz  O  gS]  A, B, C vkSj
D  ij izfrPNsn djs] rks fl¼ dhft,  AB = CD  gS
(nsf[k, vko`Qfr 9-12)A

5. ,d ikoZQ esa cus 5 m f=kT;k okys o`Ùk ij [kM+h
rhu yM+fd;k¡ js'kek] lyek ,oa eunhi [ksy jgh
gSaA js'kek ,d xsan dks lyek osQ ikl] lyek
eunhi osQ ikl rFkk eunhi js'kek osQ ikl
isaQdrh gSA ;fn js'kek rFkk lyek osQ chp vkSj
lyek rFkk eunhi osQ chp dh izR;sd nwjh 6 m

gks] rks js'kek vkSj eunhi osQ chp dh nwjh D;k gS\
vko`Qfr  9.12
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6.  20 m f=kT;k dk ,d xksy ikoZQ (o`Ùkkdkj) ,d dkyksuh esa fLFkr gSA rhu yM+osQ
vaoqQj] lSÕ;n rFkk MsfoM bldh ifjlhek ij cjkcj nwjh ij cSBs gSa vkSj izR;sd osQ
gkFk esa ,d f[kykSuk VsyhiQksu vkil esa ckr djus osQ fy, gSA izR;sd iQksu dh Mksjh
dh yEckbZ Kkr dhft,A

9.4 ,d o`Ùk osQ pki }kjk varfjr dks.k

vkius ns[kk gS fd ,d thok osQ var fcUnq (O;kl osQ vfrfjDr) o`Ùk dks nks pkiksa esa ,d
(nh?kZ rFkk nwljk y?kq) foHkkftr djrs gSaA ;fn vki cjkcj thok,¡ ysa] rks vki mu pkiksa
dh ekiksa osQ ckjs esa D;k dg ldrs gSa\ D;k ,d thok }kjk cuk pki nwljh thok osQ }kjk
cus pki ds cjkcj gS\ okLro esa] ;s cjkcj yEckbZ ls Hkh oqQN vf/d gSA ;g bl vFkZ
esa] fd ;fn ,d pki dks nwljs pki osQ Åij j[kk tk,] rks fcuk ,saBs ;k eksM+s os ,d nwljs
dks iw.kZr;k <d ysaxsA

bl rF; dks vki thok  CD  osQ laxr pki dks o`Ùk
ls CD osQ vuqfn'k dkVdj rFkk mls cjkcj thok  AB

osQ laxr pki ij j[kdj lR;kfir dj ldrs gSaA vki
ik,¡xs fd pki  CD, pki  AB dks iw.kZ:i ls <d ysrk gS
(nsf[k, vko`Qfr 9-13)A ;g n'kkZrk gS fd cjkcj
thok,¡ lok±xle pki cukrh gSa rFkk foykser% lok±xle
pki o`Ùk dh cjkcj thok,¡ cukrs gSaA bldk fuEu izdkj
ls dFku ns ldrs gSa%

;fn fdlh o`Ùk dh nks thok,¡ cjkcj gksa] rks muosQ
laxr pki lok±xle gksrs gSa rFkk foykser% ;fn nks pki
lok±xle gksa] rks muosQ laxr thok,¡ cjkcj gksrh gSaA

pki }kjk osQUnz ij varfjr dks.k Hkh laxr thok
}kjk osQUnz ij varfjr dks.k ls bl vFkZ esa ifjHkkf"kr
fd;k tkrk gS fd y?kq pki dks.k dks varfjr djrk gS
vkSj nh?kZ pki laxr izfrorhZ dks.k varfjr djrk gSA
vr% vko`Qfr 9-14 esa] y?kq pki  PQ  }kjk  O  ij
varfjr dks.k POQ gS rFkk nh?kZ pki  PQ  }kjk  O  ij
varfjr laxr izfrorhZ dks.k  POQ  gSA vko`Qfr  9.14

vko`Qfr  9.13
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mijksDr xq.k ,oa izes; 9-1 osQ lanHkZ esa fuEu ifj.kke lR; gS %

fdlh òÙk osQ lok±xle pki (;k cjkcj pki) osQUnz ij cjkcj dks.k varfjr djrs gSaA

vr%] fdlh o`Ùk dh thok }kjk osQUnz ij varfjr dks.k laxr (y?kq) pki }kjk osQUnz
ij varfjr dks.k osQ cjkcj gksrk gSA fuEu izes; ,d pki }kjk osQUnz ij varfjr dks.k rFkk
o`Ùk osQ fdlh fcUnq ij varfjr dks.k esa laca/ nsrh gSA

izes; 9.7 : ,d pki }kjk osQUnz ij varfjr dks.k o`Ùk osQ 'ks"k Hkkx osQ fdlh fcUnq ij
varfjr dks.k dk nqxquk gksrk gSA

miifÙk : ,d o`Ùk dk pki  PQ  fn;k gS] tks osQUnz  O  ij ∠POQ  rFkk o`Ùk osQ 'ks"k
Hkkx osQ ,d fcUnq A ij  ∠ PAQ  varfjr djrk gSA gesa fl¼ djuk gS fd
∠POQ = 2 ∠ PAQ gSA

vko`Qfr  9.15

vko`Qfr 9-15 esa nh xbZ rhu fofHkUu fLFkfr;ksa ij fopkj dhft,A

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

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

lHkh fLFkfr;ksa esa]

∠ BOQ = ∠ OAQ + ∠ AQO

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

lkFk gh ∆ OAQ  esa]

OA = OQ (,d o`Ùk dh f=kT;k,¡)

vr%] ∠ OAQ = ∠ AQO (izes; 7-2)
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blls izkIr gksrk gS% ∠ BOQ = 2 ∠ OAQ (1)

blh izdkj] ∠ BOP = 2 ∠ OAP (2)

(1) vkSj (2) ls] ∠ BOP + ∠ BOQ = 2(∠ OAP + ∠ OAQ)

vFkkZr~] ∠ POQ = 2 ∠ PAQ (3)

fLFkfr (iii) osQ fy,] tgk¡  PQ  nh?kZ pki gS] (3) osQ LFkku ij

izfrorhZ dks.k POQ = 2 ∠ PAQ  gksxkA

fVIi.kh : eku yhft, fd mi;qZDr vko`Qfr;ksa esa
ge  P  vkSj  Q dks feykdj thok  PQ  cukrs gSaA
rc] ∠ PAQ  dks o`Ùk[kaM  PAQP  esa cuk dks.k
Hkh dgrs gSaA

izes; 9-7 esa o`Ùk osQ 'ks"k Hkkx ij dksbZ
Hkh fcUnq  A gks ldrk gSA blfy, ;fn vki o`Ùk
osQ 'ks"k Hkkx ij ,d vkSj fcUnq C  ysa
(nsf[k, vko`Qfr 9-16)] rks vki ik,¡xs%

∠ POQ = 2 ∠ PCQ = 2 ∠ PAQ

vr%] ∠ PCQ = ∠ PAQ

;g fuEu dks fl¼ djrk gS %

izes; 9.8 : ,d gh o`Ùk[kaM osQ dks.k cjkcj gksrs gSaA

vkb, vc izes; 9-8 dh fLFkfr  (ii)  dh vyx ls foospuk djsaA ;gk¡  ∠PAQ  ml o`Ùk[kaM

esa ,d dks.k gS tks v/Zo`Ùk gSA lkFk gh]  ∠ PAQ = 
1

2
 ∠ POQ = 

1

2  × 180° = 90° gSA ;fn

vki dksbZ vkSj fcUnq  C  v/Zo`Ùk ij ysa] rks Hkh vki ikrs gSa fd

∠ PCQ = 90°

bl izdkj] vki o`Ùk dk ,d vkSj xq.k ikrs gSa tks fuEu gS%

v/Zo`Ùk dk dks.k ledks.k gksrk gSA

izes; 9-8 dk foykse Hkh lR; gS] ftldk bl izdkj dFku fn;k tk ldrk gS%

vko`Qfr  9.16
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izes; 9.9 : ;fn nks fcUnqvksa dks feykus okyk js[kk[kaM] mldks var£o"V djus okyh js[kk
osQ ,d gh vksj fLFkr nks vU; fcUnqvksa ij leku dks.k varfjr djs] rks pkjksa fcUnq ,d
o`Ùk ij fLFkr gksrs gSa (vFkkZr~ os pØh; gksrs gSa )A

vki bl dFku dh lR;rk fuEu izdkj ls ns[k ldrs gSa %

vko`Qfr 9-17 esa  AB  ,d js[kk[kaM gS] tks nks fcUnqvksa  C  vkSj D ij leku dks.k varfjr
djrk gSA vFkkZr~

∠ ACB =  ∠ ADB

;g n'kkZus osQ fy, fd fcUnq  A, B, C vkSj D ,d o`Ùk ij
fLFkr gSa] fcUnqvksa  A, C vkSj B ls tkus okyk ,d o`Ùk
[khafp,A eku yhft, fd og D ls gksdj ugha tkrk gSA
rc] og  AD (vFkok c<+h gqbZ  AD) dks ,d fcUnq  E
(vFkok E′) ij dkVsxkA

;fn fcUnq  A, C, E vkSj  B  ,d o`Ùk ij fLFkr gSa] rks

∠ ACB = ∠ AEB (D;ksa\)

ijUrq fn;k gS fd ∠ ACB = ∠ ADB

vr%] ∠ AEB = ∠ ADB

;g rc rd laHko ugha gS tc rd  E, D osQ laikrh u gksA (D;ksa\)

blh izdkj]  E′ Hkh D osQ laikrh gksuk pkfg,A

9.5 pØh; prqHkqZt

,d prqHkqZt  ABCD  pØh; dgykrk gS] ;fn blosQ pkjksa
'kh"kZ ,d o`Ùk ij fLFkr gksrs gSa (nsf[k, vko`Qfr 9-18)A bu
prqHkqZtksa esa vki ,d fo'ks"k xq.k ik,¡xsA vyx&vyx Hkqtkvksa
okys dbZ pØh; prqHkqZt [khafp, vkSj izR;sd dk uke
ABCD jf[k, (bldks fofHkUu f=kT;kvksa osQ dbZ o`Ùk [khapdj
rFkk izR;sd ij pkj fcUnq ysdj fd;k tk ldrk gS)A lEeq[k
dks.kksa dks ekfi, vkSj vki vius isz{k.k vkxs nh xbZ lkj.kh
esa fyf[k, %

vko`Qfr  9.17

vko`Qfr  9.18
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prqHkqZt dh Øe la[;k ∠ A ∠ B ∠ C ∠ D ∠ A +∠ C ∠ B +∠ D

1.

2.

3.

4.

5.

6.

bl lkj.kh ls vki D;k fu"d"kZ fudkyrs gSa\

;fn ekius esa dksbZ =kqfV u gqbZ gks] rks ;g fuEu dks lR;kfir djrk gS%

izes; 9.10 : pØh; prqHkqZt osQ lEeq[k dks.kksa osQ izR;sd ;qXe dk ;ksx  180º gksrk gSA

okLro esa bl izes; dk foykse] ftldk dFku fuEu izdkj ls gS] Hkh lR; gS%

izes; 9.11 : ;fn fdlh prqHkqZt osQ lEeq[k dks.kksa osQ ,d ;qXe dk ;ksx  180º  gks] rks prqHkqZt
pØh; gksrk gSA

bl izes; dh lR;rk vki izes; 9-9 esa nh xbZ fof/ dh rjg ls tk¡p ldrs gSaA

mnkgj.k 2 : vko`Qfr 9-19 esa]  AB  o`Ùk dk ,d O;kl gS vkSj CD  f=kT;k osQ cjkcj ,d
thok gSA AC vkSj BD c<+k, tkus ij ,d fcUnq E ij feyrh gSaA fl¼ dhft, fd
∠ AEB = 60° gSA

gy : OC, OD vkSj  BC dks feykb,A

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

vr%] ∠ COD = 60°

vc] ∠ CBD  =
1

2
 ∠ COD(izes; 10-8)

blls izkIr gksrk gS% ∠ CBD = 30°

iqu%] ∠ ACB = 90° (D;ksa\)

blfy,] ∠ BCE = 180° – ∠ ACB = 90°

ftlls ∠ CEB =90° – 30° = 60°, vFkkZr~ ∠ AEB = 60° izkIr gksrk gSA

vko`Qfr  9.19
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mnkgj.k 3 : vko`Qfr 9-20 esa]  ABCD ,d pØh;
prqHkqZt gS] ftlesa  AC vkSj  BD fod.kZ gSaA ;fn
∠ DBC = 55°  rFkk  ∠ BAC = 45° gks] rks ∠ BCD

Kkr dhft,A

gy : ∠ CAD = ∠ DBC = 55°   (,d o`Ùk[kaM osQ dks.k)
vr%] ∠ DAB = ∠ CAD + ∠ BAC

= 55° + 45° = 100°

ijUrq] ∠ DAB + ∠ BCD = 180° (pØh; prqHkqZt osQ lEeq[k dks.k)

blfy,] ∠ BCD = 180° – 100° = 80°

mnkgj.k 4 : nks o`Ùk nks fcUnqvksa  A  vkSj  B ij izfrPNsn
djrs gSaA  AD vkSj  AC nksuksa o`Ùkksa osQ O;kl gSa (nsf[k,
vko`Qfr 9-21)A fl¼ dhft, fd B js[kk[kaM DC  ij
fLFkr gSaA

gy : AB  dks feykb,A vc]
∠ ABD = 90° (v/Zo`Ùk dk dks.k)
∠ ABC = 90° (v/Zo`Ùk dk dks.k)

blfy,] ∠ ABD + ∠ ABC = 90° + 90° = 180°

vr%] DBC ,d js[kk gSA vFkkZr~  B js[kk[kaM DC ij fLFkr gSA

mnkgj.k 5 : fl¼ dhft, fd fdlh prqHkqZt osQ var% dks.kksa osQ lef}Hkktdksaa ls cuk
prqHkqZt (;fn laHko gks) pØh; gksrk gSA

gy : vko`Qfr  9-22 esa]  ABCD  ,d prqHkqZt gS
ftlosQ var%dks.kksa  A, B, C  vkSj D  osQ Øe'k% dks.k
lef}Hkktd 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\)

vko`Qfr  9.20

vko`Qfr  9.21

vko`Qfr  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°

blfy,] izes; 9-11 ls prqHkqZt  EFGH  pØh; gSA

iz'ukoyh 9.3

1. vko`Qfr 9-23 esa]  osQUnz  O okys ,d o`Ùk ij rhu fcUnq A,B vkSj  C bl izdkj gSa fd
 ∠ BOC = 30°  rFkk ∠ AOB = 60° gSA ;fn pki  ABC  osQ vfrfjDr o`Ùk ij  D  ,d fcUnq
gS] rks ∠ADC  Kkr dhft,A

2. fdlh o`Ùk dh ,d thok o`Ùk dh f=kT;k osQ cjkcj gSA thok }kjk y?kq pki osQ fdlh fcUnq
ij varfjr dks.k Kkr dhft, rFkk nh?kZ pki osQ fdlh fcUnq ij Hkh varfjr dks.k Kkr
dhft,A

3. vkòQfr 9-24 esa]  ∠ PQR = 100° gS,  tgk¡  P, Q rFkk R,  osQUnz  O okys ,d òÙk ij fLFkr fcUnq
gSaA  ∠ OPR  Kkr dhft,A

vko`Qfr 9.23 vko`Qfr 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 o`Ùk ij  A, B, C  vkSj  D pkj
fcUnq gSaA  AC vkSj  BD  ,d fcUnq  E ij bl izdkj
izfrPNsn djrs gSa fd  ∠ BEC = 130°   rFkk
∠ ECD = 20° gSA  ∠ BAC  Kkr dhft,A

6. ABCD  ,d pØh; prqHkqZt gS ftlosQ fod.kZ ,d fcUnq  E  ij izfrPNsn djrs gSaA ;fn
∠ DBC = 70° vkSj ∠ BAC = 30° gks, rks ∠ BCD Kkr dhft,A iqu% ;fn  AB = BC gks,
rks  ∠ ECD  Kkr dhft,A

7. ;fn ,d pØh; prqHkqZt osQ fod.kZ mlosQ 'kh"kks± ls tkus okys o`Ùk osQ O;kl gksa] rks fl¼
dhft, fd og ,d vk;r gSA

8. ;fn ,d leyac dh vlekarj Hkqtk,¡ cjkcj gksa] rks fl¼ dhft, fd og pØh; gSA

9. nks o`Ùk nks fcUnqvksa  B  vkSj  C ij izfrPNsn djrs gSaA
B  ls tkus okys nks js[kk[kaM  ABD  vkSj  PBQ  o`Ùkksa
dks  A, D vkSj P, Q ij Øe'k% izfrPNsn djrs gq,
[khaps x, gSa (nsf[k, vko`Qfr 9-27)A fl¼ dhft,
fd ∠ ACP = ∠ QCD gSA

vko`Qfr  9.25

vko`Qfr  9.26

vko`Qfr  9.27
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10. ;fn fdlh f=kHkqt dh nks Hkqtkvksa dks O;kl ekudj o`Ùk [khaps tk,¡] rks fl¼ dhft, fd
bu o`Ùkksa dk izfrPNsn fcUnq rhljh Hkqtk ij fLFkr gSA

11. mHk;fu"B d.kZ AC  okys nks ledks.k f=kHkqt ABC  vkSj  ADC  gSaA fl¼ dhft, fd
∠ CAD = ∠ CBD gSA

12. fl¼ dhft, fd pØh; lekarj prqHkqZt vk;r gksrk gSA

9.6 lkjka'k

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

1. ,d o`Ùk fdlh ry osQ mu lHkh fcUnqvksa dk lewg gksrk gS] tks ry osQ ,d fLFkj fcUnq ls
leku nwjh ij gksaA

2. ,d o`Ùk dh (;k lok±xle o`Ùkksa dh) cjkcj thok,¡ osQUnz (;k laxr osQUnzksa) ij cjkcj dks.k
varfjr djrh gSaA

3. ;fn fdlh o`Ùk dh (;k lok±xle o`Ùkksa dh) nks thok,¡ osQUnz ij (;k laxr osQUnzksa ij) cjkcj
dks.k varfjr djsa] rks thok,¡ cjkcj gksrh gSaA

4. fdlh o`Ùk osQ osQUnz ls fdlh thok ij Mkyk x;k yEc mls lef}Hkkftr djrk gSA
5. osQUnz ls gksdj tkus okyh vkSj fdlh thok dks lef}Hkkftr djus okyh js[kk thok ij yEc

gksrh gSA
6. ,d o`Ùk dh (;k lok±xle o`Ùkksa dh) cjkcj thok,¡ osQUnz ls (;k laxr osQUnzksa ls) leku nwjh

ij gksrh gSaA
7. ,d òÙk osQ osQUnz (;k lok±xle òÙkksa osQ osQUnzksa) ls leku nwjh ij fLFkr thok,a cjkcj gksrh gSaA
8. ;fn fdlh o`Ùk osQ nks pki lok±xle gksa] rks mudh laxr thok,¡ cjkcj gksrh gSa vkSj foykser%

;fn fdlh o`Ùk dh nks thok,¡ cjkcj gksa] rks muosQ laxr pki (y?kq] nh?kZ) lok±xle gksrs gSaA
9. fdlh o`Ùk dh lok±xle pki osQUnz ij cjkcj dks.k varfjr djrs gSaA
10. fdlh pki }kjk osQUnz ij varfjr dks.k mlosQ }kjk o`Ùk osQ 'ks"k Hkkx osQ fdlh fcUnq ij varfjr

dks.k dk nqxquk gksrk gSA
11. ,d o`Ùk[kaM esa cus dks.k cjkcj gksrs gSaA
12. v/Zo`Ùk dk dks.k ledks.k gksrk gSA
13. ;fn nks fcUnqvksa dks feykus okyk js[kk[kaM mldks var£o"V djus okyh js[kk osQ ,d gh vksj

fLFkr nks vU; fcUnqvksa ij leku dks.k varfjr djs] rks pkjksa fcUnq ,d o`Ùk ij fLFkr gksrs gSaA
14. pØh; prqHkqZt osQ lEeq[k dks.kksa osQ izR;sd ;qXe dk ;ksx  1800  gksrk gSA
15. ;fn fdlh prqHkqZt osQ lEeq[k dks.kksa osQ fdlh ,d ;qXe dk ;ksx  1800  gks] rks prqHkqZt pØh;

gksrk gSA
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