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16

,d o`Ùk eas dks.k rFkk pØh; prqHkqZt

vkius nks js[kkvksa ds chp ds dks.k dks vo'; gh ekik gksxkA vc ge ,d o`Ùk esa o`Ùk dh pki
rFkk thok }kjk cuk, x, dks.kksa rFkk pØh; prqHkqZt ds fo"k; esa v/;;u djsaxsA

 mís';

bl ikB ds v/;;u ds ckn vki leFkZ gks tk,axs fd%

• ;g lR;kfir dj ldsa fd fdlh pki }kjk o`Ùk ds dsUnz ij cuk;k x;k dks.k] ml pki
}kjk o`Ùk ds 'ks"k Hkkx ij cuk;s x, dks.k dk nks xquk gksrk gS(

• fl) dj ldsa fd ,d gh o`Ùk[kaM esa cus dks.k leku gksrs gSa(

• pØh; fcUnqvksa ds mnkgj.k ns ldsa(

• pØh; prqHkqZt dks ifjHkkf"kr dj ldsa(

• fl)dj ldsa fd pØh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 1800 gksrk gS(

• pØh; prqHkqZt ds xq.k/keks± dk iz;ksx dj ldsa(

• izes;ksa ¼tks fl) dh gSa½ ij vk/kkfjr iz'u gy dj ldsa vkSj lR;kfir xq.k/keks± ij
vk/kkfjr vU; la[;kRed leL;kvksa dks gy dj ldsa(

• vU; izes;ksa ds ifj.kkeksa dk iz;ksx] iz'uksa dks gy djus esa dj ldsaA

 visf{kr iwoZ Kku

• f=Hkqt ds dks.k

• o`Ùk dh pki] thok vkSj ifjf/k

• prqHkqZt vkSj blds izdkj
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 16-1 ,d o`Ùk esa dks.k

dsUnzh; dks.k% ,d pki ¼;k thok½ ds fljksa ls o`Ùk
dh f=T;kvksa }kjk o`Ùk ds dsUnz ij cuk;k x;k
dks.k dsUnzh; dks.k dgykrk gSA vFkkZr ,d pki
¼;k thok½ }kjk o`Ùk ds dsUnz ij cuk;k x;k dks.k
dsUnzh; dks.k dgykrk gSA

vkÑfr 16.1 esa, ∠POQ, pki PRQ }kjk cuk;k
x;k dsUnzh; dks.k gSA

,d pki dh yEckbZ] pki }kjk cuk, x, dsUnzh;
dks.k ls fudVrk ls lEcfU/kr gSA vkb, ge ,d
pki ds ^va'keki* ds dsUnzh; dks.k ds :i eas
ifjHkkf"kr djsaA

,d o`Ùk dh y?kq pki dk va'k eki] bl pki }kjk
cuk, x, laxr dsUnzh; dks.k ds cjkcj gksrk gSA

vkÑfr 16.2 esa, pki PQR dk va'k eki = xo

,d v)Zo`Ùk dk va'k eki 1800 gksrk gS rFkk ,d
nh?kZ pki dk va'k eki  ¼ 3600&laxr y?kq pki dk
va'keki½ gksrk gSA

,d pki dh yEckbZ rFkk bl ds va'k eki ds chp lEcU/k

pki dh yEckbZ = ifjf/k × o360
eki  va'k dkpki

;fn ,d pki PQR dk va'keki 40o gks rks bl

pki PQR dh yEckbZ = rr ππ
9

2

360

40
.2

o

o

=

vUrxZr dks.k: ,d pki ¼;k thok½ }kjk o`Ùk ds
'ks"k Hkkx ds fdlh fcUnq ij cuk;k x;k dks.k
vUrxZr dks.k dgykrk gSA

vkÑfr 16.3 esa, pki PQR }kjk o`Ùk ds 'ks"k Hkkx ds
fdlh fcUnq A ij cuk;k x;k dks.k ∠ PAQ vUrxZr
dks.k gSA ;g dks.k thok PQ }kjk fcUnq A ij
cuk;k x;k dks.k Hkh gSA

vkÑfr 16.1

vkÑfr  16.2

vkÑfr 16.3
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 16-2 dqN egRoiw.kZ xq.k/keZ

vkids fy, fØ;kdyki%

dsUnz O okyk ,d o`Ùk [khafp,A bl ij ,d pki PAQ ysdj o`Ùk ds 'ks"k Hkkx esa fcUnq B

yhft,A

dsUnzh; dks.k POQ rFkk òÙk ds 'ks"k Hkkx esa vUrxZr
dks.k PBQ ekfi,A ge ns[krs gSa fd

∠ POQ = 2 ∠ PBQ

bl dk;Z dks fHkUu fHkUu o`Ùk rFkk fHkUu fHkUu pki
ysdj nksgjkb,A ge ikrs gSa fd

,d pki }kjk o`Ùk ds dsUnz ij cuk;k
x;k dks.k] ml pki }kjk o`Ùk ds 'ks"k
Hkkx esa cuk;s x;s vUrxZr dks.k dk nqxquk
gksrk gSA

ekuk ,d o`Ùk dk dsUnz O gSA ,d v)Zo`Ùk PAQ

ysdj blds vUrxZr dks.k PBQ yhft,A

∴  2 ∠ PBQ = ∠ POQ

(D;ksafd ,d pki }kjk o`Ùk ds dsUnz ij cuk;k x;k
dks.k] bl pki }kjk o`Ùk ds 'ks"k Hkkx esa cuk, x,
vUrxZr dks.k dk nqxquk gksrk gSA)

ijUrq ∠ POQ = 180o

2 ∠ PBQ = 180o

∴  ∠ PBQ = 90o

vr% ge bl fu"d"kZ ij igqaprs gSa fd

,d v)Zo`Ùk esa cuk dks.k ledks.k gksrk gSA

izes;: ,d o`Ùk[k.M esa cus dks.k leku gksrs gSaA

fn;k gS:  O dsUnz okyk ,d òÙkA

thok PQ ¼;k pki PAQ ½ }kjk cuk, x, o`Ùk[k.M esa nks dks.k ∠ PRQ rFkk ∠ PSQ

fl) djuk gS:  ∠ PRQ = ∠ PSQ

jpuk:  OP vkSj OQ dks feykb,A

vkÑfr 16.4

vkÑfr  16.5
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miifÙk:  D;ksafd ,d pki }kjk o`Ùk ds dsUnz ij
cuk;k x;k dks.k ml pki }kjk o`Ùk ds 'ks"k Hkkx esa
cuk, x, vUrxZr dks.k dk nqxquk gksrk gS] blfy,

∠ POQ = 2 ∠ PRQ ...(i)

vkSj ∠ POQ = 2 ∠ PSQ ...(ii)

(i) vkSj (ii) ls]

2 ∠ PRQ = 2 ∠ PSQ

∴     ∠ PRQ =  ∠ PSQ

mijksDr ifj.kke dk foykse Hkh lR; gS ftldk
dFku fuEu gS

;fn nks fcUnqvksa dks feykus okyk js[kk[k.M] nks vU; fcUnqvksa] tks bl
js[kk[k.M ds ,d gh vksj gksa] ij leku dks.k cukrk gks] rks pkjkas fcUnq ,d
o`Ùk ij fLFkr gksaxsA

bl ifj.kke dks lR;kfir djus ds fy,] ,d js[kk[k.M AB (ekuk 5 lseh) [khafp,A AB ds ,d
vksj nks fcUnq C rFkk D Kkr dhft, ftlls ∠ ACB = ∠ ADB.

rhu vlajs[k fcUnqvksa A, C, B ls gksdj ,d o`Ùk [khafp,A vki D;k voyksdu djrs gks\

fcUnq D Hkh] fcUnqvksa A, C, B esa ls gksdj tkus okys o`Ùk ij fLFkr gS vFkkZr lHkh pkjksa fcUnq
A, B, C rFkk D pØh; gSaA

bl fØ;k dks ,d vU; js[kk[k.M ysdj dhft,A gj ckj vki ik,axs fd pkjksa fcUnq ,d gh
o`Ùk ij fLFkr gSaA

blls ifj.kke lR;kfir gks tkrk gSA

mijksDr ifj.kkeksa dh lgk;rk ls ge dqN iz'u gy djrs gSaA

mnkgj.k 16.1 : vkÑfr 16.7 esa, O o`Ùk dk dsUnz rFkk

∠ AOC = 1200 A ∠ ABC Kkr dhft,

gy: ;g Li"V gS fd ∠ x, pki APC }kjk cuk;k x;k
dsUnzh; dks.k gS rFkk ∠ ABC ,d vUrxZr dks.k gSA

∴ ∠ x = 2 ∠ ABC

ijUrq ∠ x = 360o – 1200 = 240o

∴ 2 ∠ ABC = 240o

;k ∠ ABC = 120o

vkÑfr 16.7

vkÑfr 16.6
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mnkgj.k 16.2 : vkÑfr 16.8 esa, O òÙk dk dsUnz
gS rFkk ∠ PAQ = 35oA ∠ OPQ Kkr dhft,A

gy:  ∠ POQ =2 ∠ PAQ = 70o    ...(i)

(dsUnz ij cuk dks.k o`Ùk ds 'ks"k Hkkx ij cus dks.k
dk nqxquk gksrk gS)

D;ksafd OP = OQ (,d gh o`Ùk dh f=T;k,¡)

∴ ∠ OPQ =  ∠ OQP ...(ii)

(leku Hkqtkvksa ds lkeus ds dks.k cjkcj gksrs gSa)

ijUrq ∠ OPQ + ∠ OQP + ∠ POQ  = 180o

∴ 2 ∠ OPQ = 180o–70o= 110o

;k ∠ OPQ = 55o

mnkgj.k 16.3 :  vkÑfr  16.9 eas, O o`Ùk dk dsUnz gS rFkk AD, ∠ BAC dks lef}Hkkftr
djrk gSA∠ BCD Kkr dhft,A

gy: Θ  BC ,d O;kl gS

∴ ∠ BAC =90o   (v)Zo`Ùk esa cuk dks.k ledks.k gksrk gS)

AD, ∠ BAC dks lef}Hkkftr djrk gSA

∴ ∠ BAD = 45o

ijUrq ∠ BCD = ∠ BAD (,d o`Ùk[k.M ds dks.k)

∴ ∠ BCD = 45o

mnkgj.k 16.4 : vkÑfr 16.10 esa, O o`Ùk dk dsUnz gS]

∠ POQ = 70o rFkk PS⊥OQA ∠ MQS Kkr dhft,A

gy:

2 ∠ PSQ = ∠ POQ = 70o

(o`Ùk ds dsUnz ij cuk dks.k o`Ùk ds 'ks"k Hkkx esa cus dks.k dk
nqxquk gksrk gS)

∴ ∠ PSQ = 35o

D;kasfd ∠ MSQ + ∠ SMQ + ∠ MQS = 180o (f=Hkqtksa ds dks.kksa dk ;ksx)

vkÑfr 16.8

vkÑfr 16.9

vkÑfr  16.10

B

O

D

CA
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∴ 35o + 90o + ∠ MQS = 180o

∴ ∠ MQS = 180o – 125o = 55o

 ns[ksa vkius fdruk lh[kk 16-1

1. vkÑfr 16.11 esa, O dsUnz ds o`Ùk dh ,d pki ADB gSA ;fn ∠ ACB = 35o gks] rks

∠ AOB Kkr dhft,A

vkÑfr 16.11

2. vkÑfr 16.12 esa, O dsUnz okys o`Ùk dk AOB ,d O;kl gSA
D;k ∠APB = ∠AQB = 90o gS\ dkj.k nhft,A

vkÑfr 16.12

3. vkÑfr 16.13 esa, O dsUnz okys o`Ùk dh PQR ,d pki gSA ;fn ∠ PTR = 350 gks] rks

∠ PSR Kkr dhft,A

vkÑfr 16.13



fVIi.kh

ekWM~;wy–3
T;kfefr

xf.kr ek/;fed ikB~;Øe

xf.kr 424

4. vkÑfr  16.14 esa, O o`Ùk dk dsUnz gS rFkk ∠ AOB = 600 A ∠ ADB Kkr dhft,A

vkÑfr 16.14

 16-3 ,d o`Ùkh; fcUnq

ifjHkk"kk: og fcUnq tks ,d o`Ùk ij fLFkr gSa] ,d
o`Ùkh; fcUnq dgykrs gSaA

vc ge og izfrcU/k Kkr djrs gSa ftuds vUrxZr
fcUnq ,d o`Ùkh; gksrs gSaA

;fn vki ,d fcUnq P ysa rks vki blesa ls gksdj
tkus okys ,d ugha ijUrq dbZ o`Ùk [khap ldrs gSa
tSlk fd vkÑfr 16-15 esa n'kkZ;k x;k gSA

vc vki dkxt ij nks fcUnq P rFkk Q ysaA vki bu
fcUnqvksa esa ls gksdj tkus okys] ftrus pkgsa] mrus
o`Ùk [khap ldrs gSa (vkÑfr 16.16).

vkÑfr 16.16

vkb, vc ge rhu ,sls fcUnq P, Q rFkk R ysa tks ,d js[kk ij ugha gSaA bl voLFkk esa vki
rhu vlajs[k fcUnqvksa ls gksdj tkus okyk dsoy ,d o`Ùk [khap ldrs gSaA (vkÑfr 16.17).

vkÑfr 16.15
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vkÑfr 16.17

vkb, vc ge ,sls pkj fcUnq P, Q, R, rFkk S  ysa tks ,d js[kk ij ugha gSaA vki ns[ksaxs fd
bu pkj vlajs[k fcUnqvksa ls gksdj tkus okyk o`Ùk [khapuk lnSo lEHko ugha gSA

vkÑfr 16.18 (a) rFkk (b) esa fcUnq ,d o`Ùkh; ugha gSa ijUrq vkÑfr16.18(c) esa fcUnq ,d
o`Ùkh; gSaA

vkÑfr 16.18

uksV% ;fn fcUnq P, Q rFkk R lajs[k gSa rks buesa ls gksdj tkus okyk o`Ùk [khap lduk lEHko
ugha gSA

vr% ge bl ifj.kke ij igqaprs gSa fd

1. fn, x, ,d ;k nks fcUnqvksa ls gksdj tkus okys vuUr o`Ùk [khaps tk
ldrs gSaA

2. rhu vlajs[k fcUnq lnk ,d o`Ùkh; gksrs gSa rFkk bu lHkh esa ls gksdj tkus
okyk dsoy ,d o`Ùk gksrk gSA

3. rhu lajs[k fcUnq ,d o`Ùkh; ugha gksrsA

4. pkj vlajs[k fcUnq ,d o`Ùkh; Hkh gks ldrs gSa vkSj ugha HkhA

16.3.1 pØh; prqHkqZt

,d prqHkqZt ,d pØh; prqHkqZt dgykrk gS ;fn blds pkjksa 'kh"kksa± ls gksdj ,d o`Ùk tkrk
gSA

(c)
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mnkgj.kkFkZ vkÑfr 16.19 esa] PQRS ,d pØh; prqHkZqt gSA

vkÑfr 16.19

izes;% ,d pØh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 1800 gksrk gSA

fn;k gS: ,d pØh; prqHkqZt ABCD

fl) djuk gS: ∠ BAD + ∠ BCD = ∠ ABC + ∠ ADC = 1800.

jpuk: AC vkSj DB dks feykb,A

miifÙk: ∠ ACB = ∠ ADB

vkSj ∠ BAC = ∠ BDC

[,d o`Ùk[k.M esa cus dks.k]

∴ ∠ ACB  + ∠ BAC = ∠ ADB + ∠ BDC = ∠ ADC

nksuksa vksj∠ ABC tksM+us ij

∠ ACB + ∠ BAC + ∠ ABC = ∠ ADC + ∠ ABC

ijUrq ∠ ACB + ∠ BAC + ∠ ABC = 180o [f=Hkqt ds dks.kksa dk ;ksx]

∴ ∠ ADC  + ∠ ABC = 180o

∴ ∠ BAD  + ∠ BCD = 360o – ( ∠ ADC + ∠ ABC) = 1800.

vr% ifj.kke fl) gqvkA

bl izes; dk foykse Hkh lR; gSA

;fn ,d prqHkqZt ds lEeq[k dks.k laiwjd gksa] rks prqHkqZt ,d pØh; prqHkqZt gksxkA

tkap:

,d prqHkqZt PQRS [khafp,A

prqHkqZt PQRS esa,

∠ P + ∠ R = 180o

vkSj ∠ S + ∠ Q = 180o

vkÑfr 16.20

vkÑfr 16.21
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fcUnqvksa P, Q vkSj R esa ls gksdj tkrk gqvk o`Ùk [khafp,A vki ik,¡xs fd ;g fcUnq S ls Hkh
gksdj tkrk gSA vr% prqHkqZt PQRS ,d pØh; prqHkZqt gSA

ge mijksDr ifj.kkeksa dh lgk;rk ls dqN mnkgj.k gy djrs gSaA

mnkgj.k 16.5 : ABCD ,d pØh; lekarj prqHkqZt
gSA n'kkZb, fd ;g ,d vk;r gSA

gy: ∠ A + ∠ C = 180o

(ABCD ,d pØh; prqHkqZt gS)

D;ksafd ∠ A = ∠ C

[lekarj prqHkqZt ds lEeq[k dks.k]

;k ∠ A + ∠ A = 180o

∴ 2 ∠ A = 180o

∴ ∠ A = 90o

vr% ABCD ,d vk;r gSA

mnkgj.k 16.6 :  ,d pØh; prqHkqZt dh lEeq[k Hkqtkvksa dk ,d ;qXe leku gSA fl) dhft,
fd blds fod.kZ Hkh leku gksaxsA

gy: ekuk ABCD ,d pØh; prqHkqZt gS ftlesa AB = CD.

⇒ pki AB = pki CD (laxr pki)

nksukas vksj pki AD tksM+us ij

pki AB + pki AD = pki CD + pki AD

∴ pki BAD = pki CDA

⇒ thok BD = thok CA

⇒ BD = CA

mnkgj.k 16.7 : vkÑfr 16.24 esa]  PQRS ,d
pØh; prqHkqZt gS ftlds fod.kZ A ij dkVrs gSaA
;fn ∠ SQR = 80o  rFkk ∠ QPR = 30o gksa] rks

∠ SRQ Kkr dhft,A

gy: fn;k gS ∠ SQR = 80o

vc         ∠ SQR = ∠ SPR  [,d o`Ùk[k.M ds dks.k]

vkÑfr 16.22

vkÑfr 16.23

vkÑfr 16.24
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∴  ∠ SPR = 80o

∴  ∠ SPQ = ∠ SPR  + ∠ RPQ

= 80o + 30o.

;k ∠ SPQ = 110o.

ijUrq ∠ SPQ + ∠ SRQ = 180o (pØh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 180o gksrk gSA)

∴ ∠ SRQ = 180o – ∠ SPQ

= 180o – 110o = 70o

mnkgj.k 16.8 : PQRS ,d pØh; prqHkqZt gS

;fn ∠ Q = ∠ R = 65o gks] rks ∠ P vkSj ∠ S Kkr dhft,A

gy: ∠ P + ∠ R = 180o

∴ ∠ P = 180o – ∠ R = 180o – 65o

∴  ∠ P = 115o

blh izdkj, ∠ Q + ∠ S = 180o

∴ ∠ S = 180o – ∠ Q =180o – 65o

∴  ∠ S  = 115o.

 ns[ksa vkius fdruk lh[kk 16-2

1. vkÑfr 16.26 esa, O dsUnz okys òÙk dh nks
thok,¡ AB vkSj CD leku gS aA ;fn

∠ AOB = 55o gks] rks ∠ COD Kkr dhft,A

2. vkÑfr 16.27 esa, PQRS ,d pØh; prqHkqZt gS rFkk Hkqtk PS dks fcUnq A rd c<+k;k x;k
gSA ;fn ∠ PQR = 80o gks] rks∠ ASR Kkr dhft,A

vkÑfr 16.27

vkÑfr  16.25

vkÑfr 16.26
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3. vkÑfr 16.28 esa, ABCD ,d pØh; prqHkqZt gS ftl ds fod.kZ ,d nwljs dks O ij
dkVrs gSaA ;fn ∠ ACB = 50o rFkk ∠ ABC = 110o gks] rks ∠ BDC Kkr dhft,A

vkÑfr 16.28

4. vkÑfr 16.29 esa, ABCD ,d prqHkqZt gSA ;fn ∠ A = ∠ BCE gS] rks D;k prqHkqZt ,d
pØh; prqHkqZt gS\ dkj.k nhft,A

vkÑfr 16.29

 vkb, nksgjk,¡

• ,d pki ¼;k thok½ }kjk o`Ùk ds dsUnz ij cuk;k x;k dks.k dsUnzh; dks.k dgykrk gSA
rFkk bl o`Ùk ds 'ks"k Hkkx ij cuk;k x;k dks.k vUrxZr dks.k dgykrk gSA

• ,d o`Ùk ij fLFkr fcUnq ,d o`Ùkh; fcUnq dgykrs gSaA

• ,d pki }kjk o`Ùk ds dsUnz ij cuk;k x;k dks.k] bl pki }kjk o`Ùk ds 'ks"k Hkkx ij cuk;s
x, dks.k dk nqxquk gksrk gSA

• v)Zo`Ùk esa cuk dks.k ledks.k gksrk gSA

• ,d o`Ùk[k.M esa cus dks.k leku gksrs gSaA

• ,d pØh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 180o gksrk gSA

• ;fn ,d prqHkqZt ds lEeq[k dks.k lEiwjd gksa] rks prqHkqZt pØh; gksxkA
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 vkb, vH;kl djsa

1. O dsUnz okys o`Ùk ds vUrxZr ,d oxZ PQRS [khapk x;k gSA izR;sd Hkqtk dsUnz O  ij
fdl eki dks dks.k cuk,xh?

2. vkÑfr 16.30 esa, C
1
 vkSj C

2
 nks o`Ùk gSa ftuds dssUnz O

1
 rFkk O

2
 gSa rFkk ;g ,d nwljs

dks fcUnqvksa A rFkk B ij dkVrs gSaA ;fn O
1
O

2
 , AB  dks M ij dkVrh gS] rks n'kkZb,

fd

(i) ΔO
1
AO

2
 ≅  ΔO

1
BO

2

(ii) AB dk e/; fcUnq M gSA

(iii) AB ⊥ O
1
O

2

vkÑfr 16.30

[(ladsr. (i) ls ∠ 1 = ∠ 2 gSA fQj fl) dhft, fd ΔAO
1
M ≅  ΔBO

1
M (Hkq dks Hkq

(SAS) fu;e }kjk)].

3. vkÑfr 16-31 esa] nks o`Ùk fcUnqvksa A rFkk B ij dkVrs gSaA  AC vkSj AD o`Ùkksa ds O;kl
gSaA fl) dhft, fd C, B vkSj D lajs[k gSaA

vkÑfr 16.31
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4. vkÑfr 16.32 esa, O dsUnz okys o`Ùk dh AB ,d thok gSA ;fn ∠ ACB = 40o gks] rks

∠ OAB Kkr dhft,A

vkÑfr 16.32

5. vkÑfr 16.33 esa, O o`Ùk dk dsUnz gS rFkk ∠ PQR = 115oA ∠ POR Kkr dhft,A

vkÑfr 16.33

6. vkÑfr 16.34 esa, O o`Ùk dk dsUnz gSA ∠ AOB = 80o rFkk ∠ PQB = 70oA∠ PBO Kkr
dhft,A

vkÑfr 16.34

 ns[ksa vkius fdruk lh[kk ds mÙkj

16.1

1. 70o 2. gk¡] v)Zo`Ùk esa dks.k ledks.k gksrk gSA

3. 35o 4. 30o



fVIi.kh

ekWM~;wy–3
T;kfefr

xf.kr ek/;fed ikB~;Øe

xf.kr 432

16.2

1. 55o 2. 80o 3. 20o 4. gk¡

 vkb, vH;kl djsa ds mÙkj

1. 90o 4. 50o 5. 130o 6. 70o
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