
ekWM~;wy–3
T;kfefr

fVIi.kh

Nsnd] Li'kZ js[kk,¡ rFkk mudh fo'ks"krk,¡

 433xf.kr

ifg;k

lM+d

est dk
Åijh ry

flDdk yq<+dk;k tkrk gS

17

Nsnd] Li'kZ js[kk,¡ rFkk mudh fo"ks’krk,¡

,d pyrh gqbZ lkbfdy dks nsf[k,A vki ns[ksaxsa fd fdlh Hkh {k.k lkbfdy dk dsoy dqN
gh Hkkx lM+d dks Li'kZ djrk gSA ;g dguk vf/kd Bhd gksxk fd fdlh Hkh {k.k lkbfdy
ds ifg, dk dsoy ,d gh fcanq lM+d dks Li'kZ djrk gSA

;fn vki ,d xksy flDds dks [kM+k djds est vFkok Q'kZ ds ry ij yq<+dkrs gSa] rks vki
ns[krs gSa fd fdlh Hkh {k.k flDds ds xksykdkj Hkkx dk dsoy ,d gh fcanq est+ vFkok Q'kZ
ds ry dks Li'kZ djrk gSA

(i) (ii)

(iii)

vkÑfr  17.1

mijksDr fLFkfr;ksa ls vki D;k ns[krs gSa\

FotballQqVckWy
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;fn vki lkbfdy ds ifg, dks vFkok flDds dks ,d o`Ùk eku ysa] rFkk Li'kZ djrh i`’B
¼lM+d vFkok est½dks ,d js[kk eku ysa] rks mijksDr mnkgj.k crkrs gSa fd ,d o`Ùk ,d js[kk
dks ,d fcanq ij Li'kZ djrk gSA bl ikB esa] ge ,d js[kk rFkk òÙk ds laHkkfor laidZ ds fo’k;
esa i<s+axsA

mís';

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

• ,d o`Ùk dh Nsnd rFkk Li'kZ js[kk dh ifjHkk’kk ns ldas(

• ,d Nsnd rFkk Li'kZ js[kk ds chp varj crk ldsa(

• fl) dj ldsa fd ,d o`Ùk ds fdlh ckg~; fcanq ls o`r ij [khaph xbZ nks Li'kZ js[kkvksa
dh yackb;k¡ leku gksrh gSa(

• ikB~;dze esa fn, x,] Nsnd rFkk Li'kZ js[kkvksa ls lEcfU/kr vrkjkafdr ifj.kkeksa dks
iz;ksxksa }kjk lR;kfir dj ldsaA

 visf{kr iwoZKku

• dks.kksa rFkk js[kk[k.Mksa dh eki

• nh xbZ f=T;kvksa ds o`Ùk [khapuk

• nh xbZ js[kkvksa ds lekarj rFkk yEcor js[kk,a [khpuk

• js[kkvksa] dks.kksa] lokZaxlerk rFkk o`Ùkksa ds iwoZ i<+s x, egRoiw.kZ ifj.kke

• ikbFkkxksjl izes;

 17-1 Nsnd rFkk Li'kZ js[kk,¡ & ,d ifjp;

igys ds ikBksa esa] vkius js[kkvksa rFkk o`Ùkksa ds ckjs esa i<+k gSA ;kn dhft, fd o`Ùk] ry ds
,d fcanq dk fcanqiFk gS tks bl izdkj pyrk gS fd ry ds fdlh fLFkj fcanq ls mldh nwjh
lnk leku jgrh gSA mlh fLFkj fcanq dks o`Ùk dk dsanz rFkk fLFkj nwjh dks o`Ùk dh f=T;k dgrs
gSaA vki ;g Hkh tkurs gSa fd ,d js[kk vuUr fcanqvksa dk laxzg gS] tks fd fdlh fcanq ds nksuks
vksj vuUr rd QSys gksrs gS( tcfd ,d js[kk[k.M] ,d js[kk dk og Hkkx gS tks nks fcanqvksa
ds chp lhfer gks tkrk gSA
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(i) (ii)        (iii)

vkd`fr 17.2

vc vki ml izdj.k dks yhft, tgk¡ o`Ùk rFkk js[kk ,d gh ry esa fLFkr gSa] tSlk fd vkd`fr
17.2. esa fn[kk;k x;k gSA bldh rhu fLFkfr;ka gks ldrh gSaA

vki ns[k ldrs gSa fd vkd`fr 17.2(i) esa] js[kk  XY dsanz O okys òÙk dks izfrPNsn ugha djrhA
vFkkZr~ ge dg ldrs gSa fd o`Ùk rFkk js[kk XY esa dksbZ Hkh fcanq lkoZ ¼vFkok mHk;fu"B½ ugaha
gSA vkd`fr 17.2 (ii) esa] js[kk XY  o`Ùk dks nks fHkUu fcanqvksa ij izfrPNsn djrh gS rFkk vkd`fr
17.2 (iii)esa] js[kk XY] o`Ùk dks dsoy ,d gh fcanq ij izfrPNsn djrh gS rFkk dgk tkrk gS fd
js[kk o`Ùk dks fcanq P ij Li”kZ djrh gSA

vr%] ge dg ldrs gSa fd ,d js[kk vkSj o`Ùk ds izfrPNsnu esa rhu lEHkkouk,a gksrh gaS%

(i) js[kk] o`Ùk dks izfrPNsn ugha djrh] vFkkZr~ js[kk o`Ùk ds ckg~; Hkkx esa gSA

(ii) js[kk] o`Ùk dks nks fofHkUu fcanqvksa ij izfrPNsn djrh gSA bl fLFkfr esa js[kk dk dqN Hkkx
o`Ùk ds vUr% Hkkx esa] nks fcanq o`Ùk ij rFkk js[kk dk “ks’k Hkkx o`Ùk ds ckg~; {ks= ¼Hkkx½
esa fLFkr gSA

(iii) js[kk o`Ùk dks dsoy ,d fcanq ij Li'kZ djrh gSA

Li'kZ js[kk

,d js[kk tks o`Ùk dks dsoy ,d gh fcanq ij Li'kZ djrh gS] Li'kZ js[kk dgykrh gS rFkk
og fcanq] tgk¡ js[kk o`Ùk dks Li'kZ djrh gS] Li'kZ fcanq dgykrk gSA

vr% vkd`fr 17.2 (iii) esa, XY o`Ùk dh ,d Li'kZ js[kk gS rFkk P Li'kZ fcanq gSA

Nsnd

,d js[kk tks o`Ùk dks nks fHkUu fcanqvksa ij dkVrh gS] Nsnd js[kk dgykrh gSA ¼izk;% mls
Nsnd gh dgk tkrk gS½

vkd̀fr 17.2 (ii) esa,  XY o`Ùk dh ,d Nsnd js[kk gS vkSj A rFkk B js[kk XY rFkk o`Ùk] ftldk
dsanz O gS] ds izfrPNsn fcanq gSaA
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 17-2 Li'kZ js[kk] lhekar :i esa

ekuk XY, dsanz O okys o`r dh Nsnd js[kk gS] tks
o`Ùk dks fcanqvksa A rFkk B ij dkVrh gSA ekuk ,d
fcanq A, tks o`Ùk ij fLFkr gS rFkk Nsnd js[kk XY

dk Hkkx gS] fLFkj dj fn;k x;k gS rFkk Nsnd bl
fcanq A ds fxnZ ?kwerh gqbZ òÙk dks B′, B′′, B′′′, B′′′′
bR;kfn ij dkVrh gS] tSlk fd vkd`fr 17.3 esa
fn[kk;k x;k gS] rFkk vUr esa og XAY gks tkrh gS]
tc og o`Ùk dh A ij Li”kZ js[kk cu tkrh gSA

vr% ge dg ldrs gSa fd

,d Li'kZ js[kk] Nsnd js[kk dk lhekUr
:i gSa tcfd nksuksa izfrPNsn fcUnq laikrh
gks tkrs gSaA

 17-3 Li'kZ fcanq ls gksdj tkrh gqbZ Li'kZ js[kk rFkk f=T;k

ekuk XY ,d o`Ùk] ftldk dsanz O gS] dh fcanq P ij Li'kZ js[kk gSA OP dks feyk,¡A Li'kZ js[kk
XY ij fcanq Q, R, S rFkk T ysa rFkk OQ, OR, OS rFkk OT dks feyk,¡A

D;ksafd fcanq Q, R, S rFkk T o`Ùk ds ckg~; fcanq gSa rFkk P o`Ùk ij fLFkr gS]

∴ OP dh yackbZ OQ, OR, OS rFkk OT esa ls izR;sd ls de gSA

T;fefr ds iwoZ Kku ls ge tkurs gSa]  fd

“fdlh fcanq ls] tks ,d js[kk ij fLFkr ugha gS] ,d
js[kk ij [khaps x, lHkh js[kk[k.Mksa es ls yEc
js[kk[k.M lcls NksVk gksrk gSA”

D;ksafd O ls js[kk XY rd [khaps x, js[kk[akMksa eas
OP lcls NksVk gS] blfy, OP ⊥ XY gSA

vr% ge dg ldrs gSa fd

o`Ùk dh ,d Li'kZ js[kk] Li'kZ fcanq ls gksdj tkrh gqbZ o`Ùk dh f=T;k ij yEc
gksrh gSA

mijksDr ifj.kke ∠OPX rFkk ∠OPY dks ekidj] rFkk ;g ns[k dj fd izR;sd 90o

dk  gS] }kjk Hkh lR;kfir fd;k tk ldrk gSA

vkd`fr  17.3

vkd`fr 17.4
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 17-4 o`Ùk ds ckg~; fcanq ls o`Ùk dh Li'kZ js[kk,¡

dsanz O okys o`Ùk ds ckg~; {ks= esa ,d fcanq P yhft,A
P ls gksdj tkrh gqbZ dqN js[kk,a [khafp,A mues ls dqN
PT, PA, PB, PC, PD rFkk PT′ gSa] tks vkd`fr 17-5 esa
fn[kkbZ xbZ gSaA

buesa ls fdruh js[kk,¡ o`Ùk dks Li'kZ djrh gSa\ dsoy
nksA

bl fØ;kdyki dks ,d vU; fcanq rFkk vU; o`Ùk
ysdj nksgjka,A vki iqu% ogh ifjek.k ik,¡xsA

vr% ge dg ldrs gSa fd

fdlh ckg~; fcanq ls] o`Ùk ij dsoy nks
Li'kZ js[kk,a [khaph tk ldrh gSaA

;fn fcanq P o`Ùk ij fLFkr gks] rks D;k fQj Hkh o`Ùk ij nks Li'kZ js[kk,¡ [khaph tk ldrh gSaA
vki ns[k ldrs gSa fd rc dsoy ,d Li'kZ js[kk [khaph tk ldrh gSA ml fLFkfr esa tc P
o`r ds vUr% {ks= esa gS] ge D;k dg ldrs gSa\ bl fLFkfr esa] P ls [khaph xbZ izR;sd js[kk o`Ùk
dks nks fcUnqvksa ij dkVsxhA vr% o`Ùk ds vUr% fcanq ls o`r ij dksbZ Hkh Li'kZ js[kk ugha [khaph
tk ldrhA

(A) vc vki PT rFkk PT′ dh yackb;ka ekisaA vki ik;saxs fd

PT = PT′ ....(i)

(B) fn;k gS % ,d o`Ùk ftldk dsanz O gSA  PT rFkk PT′ ,d ckg~; fcanq P ls o`Ùk ij [khaph
xbZ Li'kZ js[kk,¡ gSaA

fl) djuk gS : PT = PT′

jpuk : OP, OT rFkk OT′ dks feykb, (vkd̀fr 17.6)

miifRr : f=Hkqtksa OPT rFkk OPT′ esa]

∠ OTP = ∠ OT′P (izR;sd ledks.k gS)

OT = OT′ ¼f=T;k,¡½

OP = OP (mHk;fu"B)

ΔOPT ≅ ΔOPT′ (RHS)

∴ PT = PT′

o`r ds fdlh ckg~; fcanq ls o`r ij [khaph xbZ nksuksa Li'kZ js[kkvksa dh
yackb;k¡ leku gksrh gSaA

vkd`fr 17.5

vkd`fr 17.6
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vkd`fr 17.6 ls, ∠ OPT = ∠ OPT′ (D;ksafd ΔOPT ≅ ΔOPT′)

vr%]

o`r ds fdlh ckg~; fcanq ls o`Ùk ij [khaph xbZ Li'kZ js[kk,¡ ml js[kk] tks
ckg~; fcanq dks dsanz ls feykrh gS] ij leku dks.k cukrh gSaA

vkb, dqN mnkgj.k ysdj Li"V djsa %

mnkgj.k 17.1: vkd`fr 17.7 esa, OP = 5 lseh gS rFkk o`Ùk dh f=T;k 3 lseh gSA fcanq P ls o`Ùk
ij [khaph xbZ Li'kZ js[kk PT dh yackbZ Kkr dhft,A

gy: ∠OTP = 90o gSA ekuk PT = x gSA

ledks.k f=Hkqt OTP esa,

OP2 = OT2 + PT2

;k 52 = 32 + x2

;k x2 = 25 – 9 = 16

∴ x = 4

vr% Li'kZ js[kk PT dh yackbZ 4 lseh gSA

mnkgj.k 17.2: vkd`fr 17.8 esa, fcanq P ls o`Ùk ij Li'kZ js[kk,a PT rFkk PT′ [khaph xbZ gSaA
;fn o`Ùk dh f=T;k 7 lseh gS rFkk o`Ùk ds dsanz ls P dh nwjh 25 lseh gS rks PT rFkk PT′ dh
yackb;k¡ Kkr dhft,A

gy: ;gk¡ OP = 25 lseh rFkk OT = 7 lsseh gSA

ge ;g Hkh tkurs gSa fd

∠OTP = 90o  gSA

∴ PT2 = OP2 – OT2

       = 625 – 49 = 576 = (24)2

∴ PT = 24 lseh

ge ;g Hkh tkurs gSa fd

PT = PT′

∴ PT′ = 24 lseh

mnkgj.k 17.3: vkÑfr 17.9 esa,  A, B rFkk C ,d o`Ùk] ftldk dsanz O gS] ds ckg~; fcanq gSaA
Li'kZ js[kkvksa AP, BQ rFkk CR dh yackb;k¡ Øe'k% 3 lseh, 4 lseh rFkk 3.5 lseh gSaA ΔABC

dk ifjeki Kkr dhft,A

vkd`fr 17.7

vkd`fr 17.8
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gy: eg tkurs gSa fd o`Ùk ds fdlh ckg~; fcanq ls o`Ùk ij [khaph xbZ Li'kZ js[kkvksa dh yackb;k¡
leku gksrh gSaA

∴ AP = AR

BP = BQ,

CQ = CR

∴ AP = AR = 3 lseh

BP = BQ = 4 lseh

rFkk CR = CQ = 3.5 lseh

AB = AP + PB;

      = (3 + 4) lseh = 7 lseh

BC = BQ + QC;

      = (4 + 3.5) lseh = 7.5 lseh

CA = AR + CR

      = (3 + 3.5) lseh

∴       = 6.5 lseh

∴ ΔABC dk ifjeki = (7 + 7.5 + 6.5) lseh = 21 lseh

mnkgj.k 17.4: vkÑfr 17.10 esa, ∠AOB = 50o gSA ∠ABO rFkk ∠OBT Kkr dhft,A

gy: ge tkurs gSa fd OA ⊥ XY gSA

⇒ ∠OAB = 90o

∴ ∠ABO = 180o – (∠OAB + ∠AOB)

= 180o – (90o + 50o) = 40o

ge tkurs gSa fd ∠ABO = ∠OBT

⇒ ∠OBT = 40o

∴ ∠ABO = ∠OBT = 40o

 ns[ksa vkius fdruk lh[kk 17-1

1. fjDr LFkkuksa dks Hkfj, %

(i) ,d Li'kZ js[kk] Li'kZ fcanq ls gksdj tkrh gqbZ f=T;k ij __________ gksrh gSA

(ii) fdlh ckg~; fcanq ls o`Ùk ij [khaph xbZ Li'kZ js[kkvksa dh yackb;k¡ __________ gksrh
gSaA

vkd`fr  17.9

vkd`fr 17.10

B
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(iii) ,d Li'kZ js[kk Nsnd dk lhekar :i gS tc nksuksa ______ ,d gks tkrs gSaA

(iv) fdlh ckg~; fcanq ls o`Ùk ij ________ Li'kZ js[kka, [khph tk ldrh gSaA

(v) o`Ùk ds vUr% fcanq ls o`r ij ,d Hkh Li'kZ js[kk ______ [khaph tk ldrh gSA

2.  vkd`fr 17.11 esa, ∠POY = 40o gSA ∠OYP rFkk ∠OYT Kkr dhft,A

3. vkd`fr 17.12 esa, ΔPQR dk vUr% o`Ùk [khapk x;k gSA ;fn PX = 2.5 lseh, RZ = 3.5

lseh rFkk ΔPQR dk ifjeki 18 lseh gS, rks QY dh yackbZ Kkr dhft,A

vkd`fr 17.11 vkd`fr 17.12

4. ,d iz;ksx }kjk fn[kkb, fd o`r ds fdlh ckg~; fcanq ls o`Ùk ij [khaph xbZ Li'kZ js[kkvksa
dh yackb;k¡ leku gksrh gSaA

 17-5 o`Ùk ds vanj rFkk ckgj izfrPNsnh thok,¡

blls igys ikB esa vkius thokvksa ij dbZ ifj.kkeksa ds fo"k;
esa i<+k gSA vc ge ,sls dqN ifj.kkeksa dk lR;kiu djsaxs tks
,slh nks thokvksa ds fo"k; esa gSa] tks o`Ùk ds vUnj vFkok
c<+kus ij o`Ùk ds ckgj izfrPNsn djrh gSaA

vkb, fuEu fØ;kdyki djsa %

fdlh f=T;k dk dsanz O okyk ,d o`Ùk [khafp,A

AB rFkk CD nks ,slh thok,¡ [khfp, tks ,d nwljs dks o`r
ds vUnj P fcanq ij dkVrh gSaA

js[kk[k.Mksa PD, PC, PA rFkk PB dh yackb;k¡ ekfi,A xq.kuQy
PA × PB rFkk PC × PD Kkr  dhft,A vki ik,axs  fd ;s
xq.kuQy leku gSaA dksbZ vU; òÙk [khap dj] bl fØ;kdyki
dks nksgjkb,A vki fQj Hkh ik,axs fd

PA × PB = PC × PD gSA

 vkd`fr 17.13
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vkb, vc ,slh nks thok,¡ yas tks c<+kus ij o`Ùk ds ckgj dkVrh gksaA fdlh Hkh f=T;k dk ,d
o`r [khafp, ftldk dsanz O gksA ,slh nks thok,¡  AB rFkk DC [khafp, tks c<+kus ij o`Ùk ds
ckgj fcanq P ij dkVrh gSaA js[kk[k.Mksa PA, PB, PC rFkk PD dks ekisaA igys dh rjg PA ×

PB rFkk PC × PD Kkr djsaA

vki ns[ksaxs fd xq.kuQy PA × PB] xq.kuQy PC ×

PD ds leku vkrk gSA

vFkkZr~

PA × PB = PC × PD

blh fØ;kdyki dks nks vU; o`rksa ds lkFk] ftudh
thok,a o`Ùk ds ckgj dkVrh gksa] nksgjk,¡A

vki fQj ik;saxs fd

PA × PB = PC × PD

vr% ge dg ldrs gSa fd

;fn o`r dh nks thok,¡ AB rFkk CD ,d nwljs dks fcanq P ij ¼o`Ùk ds vUnj ;k
ckgj½ dkVrh gSa] rks PA × PB = PC × PD gksrk gSA

 17-6 o`Ùk ds izfrPNsnh Nsnd rFkk Li'kZ js[kk,¡

;g ns[kus ds fy, fd ,d Nsnd rFkk Li'kZ js[kk tks
vkil esa o`Ùk ds ckgj dkVrh gSa] esa dksbZ lEcU/k gS ;k
ugha] vkb, ge fuEu fØ;kdyki djsaA

fdlh f=T;k dk O dsanz okyk ,d o`Ùk [khafp,A fdlh
ckg~; fcanq P ls ,d Nsnd PAB rFkk Li'kZ js[kk PT

[khafp,A

js[kk[k.Mksa PA, PB rFkk PT dh yackb;k¡ ekisaA

xq.kuQy PA × PB rFkk PT × PT vFkkZr~ PT2 Kkr djsaA
vki ns[ksaxs fd

PA × PB = PT2

blh fØ;kdyki dks vki nks vU; o`Ùkksa ds lkFk nksgjk,¡A vkidks fQj Hkh ogh ifj.kke
feysxkA

vkd`fr 17.14

vkd`fr 17.15
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vr%] ge dg ldrs gSa fd

;fn PAB ,d o`r dk Nsnd gS tks o``Ùk dks fcnqvksa A rFkk B ij dkVrk gS]
rFkk PT o`Ùk ds fcanq T ij Li'kZ js[kk gS] rks PA × PB = PT2 gksrk gSA

vkb, dqN mnkgj.k ysdj bUgs Li"V djsa%

mnkgj.k 17.5: vkd̀fr 17.16 esa, AB rFkk CD òr dh
nks thok,a gSa] tks fcanq P ij o`Ùk ds vUnj dkVrh gSa A
;fn PA = 3 lseh, PB = 2 lseh rFkk PC = 1.5 lseh gS,
rks PD dh yackbZ Kkr dhft,A

gy: fn;k gS fd  PA = 3 lseh, PB = 2 lseh rFkk
PC = 1.5 lsehA

ekuk PD = x

ge tkurs gSa fd PA × PB = PC × PD

⇒ 3 × 2 = (1.5) × x

⇒ 4
1.5

23
x =×=

∴ js[kk[k.M PD = 4 lseh gSA

mnkgj.k 17.6: vkd̀fr 17.17 esa, PAB ,d Nsnd gS] tks o`Ùk ds dsanz O ls gksdj tkrk gS
rFkk PT o`Ùk dh Li'kZ js[kk gSA ;fn PT = 8 lseh rFkk OP = 10 lseh gS] rks PA × PB = PT2

dk iz;ksx djds o`Ùk dh f=T;k Kkr dhft,A

gy: ekuk x o`Ùk dh f=T;k gSA

fn;k gS fd OP = 10 lseh

∴ PA = PO – OA = (10 – x) lseh

rFkk PB = OP + OB = (10 + x) lseh

PT = 8 rFkk

ge tkurs gSa fd PA × PB = PT2

∴ (10 – x) (10 + x) = 82

;k  100 – x2 = 64

;k x2 = 36 ;k x = 6

vFkkZr~ o`Ùk dh f=T;k 6 lseh gSA

vkd`fr 17.17

vkd`fr 17.16
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mnkgj.k 17.7: vkd̀fr 17.18 esa] thok,¡  BA rFkk DC o`Ùk ds ckgj ,d fcanq P ij ,d nwljs
dks dkVrh gSaA ;fn PA = 4 lseh, PB = 10 lseh rFkk CD = 3 lseh gS] rks PC dh yackbZ Kkr
dhft,A

gy: fn;k x;k gS fd PA = 4 lseh, PB = 10 lseh rFkk CD = 3 lseh

ekuk PC =x lseh gSA rc]

ge tkurs gSa fd PA × PB = PC × PD

;k 4 × 10 = (x + 3) x

;k x2 + 3x – 40 = 0

(x + 8) (x – 5) = 0

⇒ x = 5 ;k x = – 8

∴ PC = 5 lseh ¼&8 laHko ugha gS½

 ns[ksa vkius fdruk lh[kk 17-2

1. vkd`fr 17.19 esa, ;fn PA = 3 lseh, PB = 6 lseh rFkk PD = 4 lseh gS rks PC dh yackbZ
Kkr dhft,A

2. vkd`fr 17.19 esa] ;fn PA = 4 lseh, PB = (x + 3) lseh] PD = 3 lseh rFkk PC = ( x + 5)

lseh gS] rks x dk eku Kkr dhft,A

3. vkd`fr 17.20 esa] ;fn PA = 4 lseh, PB = 10 lseh] rFkk PC = 5 lseh gS rks PD Kkr
dhft,A

vkd`fr 17.19    vkd`fr 17.20 vkd`fr 17.21

4. vkd`fr 17.20 esa] ;fn PC = 4 lseh, PD = (x + 5) lseh] PB = (x + 2) lseh rFkk
PA = 5 lseh gS] rks x dk eku Kkr dhft,A

vkd`fr 17.18
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5. vkd`fr 17.21 esa, PT = 72  lseh] rFkk OP = 8 lseh gS rks o`Ùk dh f=T;k Kkr dhft,]

tcfd O o`r dk dsanz gSA

 17-7 ,d Li'kZ js[kk rFkk thok }kjk cuk, x, dks.k

ekuk ,d o`Ùk dk dsanz O gS rFkk XY bl o`r ds fcanq P ij Li'kZ js[kk gSA fcanq P ls o`Ùk dh
thok PQ [khafp,] tSlk vkd`fr 17.22 esa fn[kk;k x;k gSA nh?kZ pki PRQ ij fcanq R yhft,
rFkk y?kq pki PSQ ij fcanq S yhft,A

nh?kZ pki PRQ }kjk cuk;k x;k o`Ùk[k.M ∠QPY dk ,dkarj o`Ùk[k.M dgykrk gS rFkk y?kq
pki PSQ }kjk cuk;k x;k o`Ùk[k.M ∠QPX dk ,dkarj o`Ùk[k.M dgykrk gSA

vkb, ns[ksa fd D;k ,dkarj o`Ùk[k.M esa cus dks.kksa rFkk
thok vkSj Li'kZ js[kk ds chp cus dks.kksa esa dqN
lEcU/k gSA

QR rFkk PR dks feyk,¡A

∠PRQ rFkk ∠QPY dks ekfi, (vkd̀fr 17.22 nsf[k,)A

vkidks D;k feyrk gS\ vki ns[ksaxs fd ∠PRQ =

∠QPY gSA

blh fØ;kdyki dks vki vU; o`Ùk ds lkFk] tks fHkUu f=T;k dk gks] nksgjk,¡A vki fQj ik;saxs
fd ∠QPY = ∠PRQ

vc vki ∠QPX rFkk ∠QSP ekfi,A vki fQj ik;saxs fd ∠QPX = ∠QSP gSA

vr% ge dg ldrs gSa fd

fdlh thok }kjk nh xbZ Li'kZ js[kk ds lkFk Li'kZ fcanq ij cuk;k x;k dks.k
ml thok }kjk ,dkUrj o`Ùk[k.M esa cuk, x, dks.k ds leku gksrk gSA

bl ifj.kke dks vf/kdrj “,dkUrj o`r[k.Mksa esa cus dks.k” ds uke ls tkuk tkrk gSA

vkb, vc bl ifj.kke ds foykse dks tkap djsaA

O dsanz okyk ,d o`Ùk [khafp,] rFkk bldh thok PQ

[khafp, rFkk eku ysrs gSa fd ;g ,dkUrj o`Ùk[k.M esa
∠PRQ cukrh gS] tSlk fd vkd`fr 17.23 esa fn[kk;k
x;k gSA

P ij ∠QPY = ∠QRP cuk,¡A js[kk[k.M PY dks nksuksa
vksj bl izdkj c<+kb, fd js[kk XY cu tk,A OP dks
feyk dj ∠OPY ekfi,A

vkd`fr 17.22

vkd`fr 17.23
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vki D;k ns[krs gSa\ vki ik;saxs fd ∠OPY = 90o gS] tks ;g fn[kkrk gS fd XY òÙk dh Li'kZ
js[kk gSA

bl fØ;kdyki dks vU; fofHkUu o`Ùk ysdj nksgjk,¡A vki fQj Hkh ogh ifj.kke ik;saxsA

vr%] ge dg ldrs gSa fd

;fn o`Ùk dh thok ds ,d fljs ls gksrh gqbZ js[kk vkSj thok ds chp dk
dks.k ,dkUrj o`Ùk[k.M esa thok }kjk cuk, x, vUr% dks.k ds leku gks]
rks og js[kk o`Ùk dh Li'kZ js[kk gksrh gSA

vkb, dqN mnkgj.k ysdj bls Li"V djsa :

mnkgj.k 17.8: vkd`fr  17.24 esa, XY  dsanz O okys
o`Ùk dh Li'kZ js[kk gSA ;fn AOB o`r dk ,d O;kl gS
rFkk ∠PAB = 40o gS] rks ∠APX rFkk ∠BPY Kkr
dhft,A

gy: ,dkUrj o`Ùk[k.M ifj.kke ds }kjk]

∠BPY = ∠BAP

∴ ∠BPY = 40o ¼∴ ∠BAP = 40o fn;k gS½

vkSj ∠APB = 90o ¼v/kZo`Ùk esa cuk dks.k½

rFkk ∠BPY + ∠APB + ∠APX = 180o

∴ ∠APX = 180o – (∠BPY + ∠APB)

= 180o – (40o + 90o) = 50o

mnkgj.k 17.9: vkd̀fr 17.25 esa,  ABC ,d lef}ckgq
f=Hkqt gS] ftlesa AB = AC gS rFkk  XY f=Hkqt ds
ifjo`Ùk ds fcanq A ij Li'kZ js[kk gSA fn[kkb, fd XY

vk/kkj BC ds lekarj gSA

gy: ΔABC esa]   AB = AC

∴ ∠1 = ∠2

vkSj] XY o`Ùk ds fcanq A ij Li'kZ js[kk gSA

∴ ∠3 = ∠2 (,dkUrj o`Ùk[k.M esa cuk dks.k)

∴ ∠1 = ∠3

ijUrq ;s ,dkUrj dks.k gSaA

∴ XY || BC

vkd`fr 17.24

vkd`fr 17.25



fVIi.kh

ekWM~;wy–3
T;kfefr

xf.kr ek/;fed ikB~;Øe

xf.kr 446

 ns[ksa vkius fdruk lh[kk 17-3

1. vkd`fr dh lgk;rk ls og dks.k fn[kkb, tks o`Ùk dh ,d thok ,dkUrj o`Ùk[k.M esa
cukrh gSA

2. vkd`fr 17.26 esa] XY dsanz O okys o`Ùk dh Li'kZ js[kk gSA ;fn ∠OQP = 40o gS] rks a

rFkk  b ds eku Kkr dhft,A

   vkd`fr 17.26 vkd`fr 17.27

3. vkd`fr 17.27 esa] PT o`Ùk ds ,d ckg~; fcanq P ls o`Ùk ij Li'kZ js[kk gSA o`Ùk dh thok
AB c<+kus ij TP dks P ij feykrh gSA TA rFkk TB dks feyk;k x;k gS rFkk TM dks.k
ATB dk lef}Hkktd gSA

;fn ∠PAT = 40o rFkk ∠ATB = 60o gS] rks n'kkZb, fd PM = PT  gSA

 vkb, nksgjk,¡

• ,d js[kk tks o`Ùk dks nks fcanqvksa ij dkVs] o`Ùk dk Nsnd dgykrh gSA

• ,d js[kk tks o`Ùk dks ,d gh fcanq ij Li'kZ djs] o`Ùk dh Li'kZ js[kk dgykrh gSA

• Li'kZ js[kk Nsnd dk lhekUr :i gS] tc nksuks izfrPNsn fcanq ,d gks tkrs gSaA

• Li'kZ js[kk Li'kZ fcanq ls gksdj tkrh gqbZ f=T;k ij yEc gksrh gSA

• fdlh ckg~; fcanq ls o`Ùk ij nks Li'kZ js[kk,¡ [khaph tk ldrh gSa] tks leku yEckbZ dh
gksrh gSaA

• ;fn òÙk dh nks thok,a AB rFkk CD fcanq P ij ¼òÙk ds vUnj ;k ckgj½ izfrPNsn djsa] rks

PA × PB = PC × PD gksrk gSA

• ;fn PAB o`Ùk dk ,d Nsnd gS tks o`Ùk dks fcanq A rFkk B ij dkVrk gS rFkk PT o`Ùk ds
fcanq T ij Li'kZ js[kk gS] rks PA × PB = PT2 gksrk gSA
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• fdlh thok }kjk nh xbZ Li'kZ js[kk ds lkFk Li'kZ fcanq ij cuk;k x;k dks.k] ml thok
}kjk ,dkUrj o`Ùk[k.M es cuk, x, dks.k ds cjkcj gksrk gSA

• ;fn o`r dh thok ds ,d fljs ls gksrh gqbZ ,d js[kk vkSj thok ds chp dk dks.k
,dkUrj o`Ùk[k.M esa thok }kjk cuk, x, dks.k ds cjkcj gks] rks og js[kk o`Ùk dh Li'kZ
js[kk gksrh gSA

 vkb, vH;kl djsa

1. ,d vkd`fr dh lgk;rk ls o`Ùk ds Nsnd rFkk o`Ùk dh Li'kZ js[kk esa varj n'kkZb,A

2. fØ;kdyki }kjk n'kkZb, fd Li'kZ js[kk o`Ùk ds
Li'kZ fcanq ls gksdj tkrh gqbZ f=T;k ij yEc
gksrh gSA

3. vkd`fr 17.28 esa] ;fn AC = BC rFkk AB o`Ùk
dk O;kl gS] rks ∠x, ∠y rFkk ∠z Kkr dhft,A

4. ;fn vkd`fr 17.29 esa] OT = 7 lseh rFkk OP =

25 lseh gS] rks PT dh yackbZ Kkr dhft,A ;fn
o`Ùk ij PT′ ,d vU; Li'kZ js[kk gS] rks PT′ rFkk
∠POT′ Hkh Kkr dhft,A

5. vkd`fr 17.30 esa] f=Hkqt ABC dk ifjeki 27

lseh gSA ;fn PA = 4 lseh rFkk QB = 5 lseh gS]
rks QC dh yackbZ Kkr dhft,A

6. vkd`fr 17.30 esa] ;fn ∠BAC = 70o gS] rks
∠BOC Kkr dhft,A

[ladsr: ∠OBC + ∠OCB = 
2

1
 (∠ABC +

∠ACB)]

vkd`fr 17.30

vkd`fr 17.29

vkd`fr 17.28
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7. vkd`fr 17.31 esa] AB rFkk CD o`Ùk dh nks thok,¡
gSa] tks o`Ùk ds vUnj fcanq P ij dkVrh gSaA ;fn
PA = (x + 3) lseh] PB = (x – 3) lseh, PD = 3

lseh rFkk PC = 
3

1
5  lseh gks] rks x dk eku Kkr

dhft,A

8. vkd`fr 17.32 esa] O dsanz okys o`Ùk dh thok,a BA

rFkk DC c<+kus ij o`r ds ckgj fLFkr fcanq P ij
dkVrh gSaA ;fn PA = 4 lseh] PB = 9 lseh]
PC = x lseh rFkk PD = 4x lseh gS] rks x dk eku
Kkr dhft,A

9. vkd`fr 17.33 esa] PAB o`r dh Nsnd rFkk  PT o`Ùk
dh Li'kZ js[kk gS] tks o`Ùk ds ckg~; fcanq P ls [khaph
xbZ gSA

;fn PT = x lseh, PA = 4 lseh rFkk AB = 5 lseh
gS] rks x dk eku Kkr dhft,A

10. ;fn vkd`fr 17.34 esa] O o`Ùk dk dsanz gS rFkk
∠PBQ = 40o gS] rks fuEu Kkr dhft,%

(i) ∠QPY

(ii) ∠POQ

(iii) ∠OPQ

 ns[ks vkius fdruk lh[kk ds mRrj

17.1

1. (i) yEc (ii) leku (iii) laikrh

(iv) nks (v) ugha

2. 50o, 50o

vkd`fr 17.33

vkd`fr 17.32

vkd`fr 17.34

vkd`fr 17.31
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3. 3 lseh

17.2

1. 4.3 lseh 2. 3 lseh 3. 8 lseh

4. 10 lseh 4. 6 lseh

17.3

2. ∠a = ∠b = 50o

 vkb, vH;kl djsa ds mÙkj

1. ∠x = ∠y = ∠z = 45o

4. PT = 24 lseh; PT’ = 24 lseh, ∠POT’ = 60o

5. QC = 4.5 lseh 6. ∠BOC = 125o

7. x = 5 8. x = 3

9. x = 6

10. (i) 40o (ii) 80o (iii) 50o


