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11

f=Hkqtksa dh lok±xlerk

vkius ns[kk gksxk fd fofHkUu o`{kksa dh ifÙk;ksa dh vkÑfr;ka fHkUu&fHkUu gksrh gSa] ijUrq ,d
gh o`{k dh ifÙk;ksa dh vkÑfr leku gh gksrh gS] ;|fi vkdkj esa NksVh cM+h gksrh gSaA
T;kferh; vkÑfr;ka] tks eki rFkk vkdkj] nksuksa esa leku gksrh gSa] lok±xle vkÑfr;ka
dgykrh gSaA bl xq.k dks lok±xlerk dgrs gSaA

bl ikB esa vki nks f=Hkqtksa dh lok±xlerk rFkk mudh Hkqtkvksa vkSj dks.kksa ds
laca/k ds ckjs esa foLrkj ls v/;;u djsaxsA

 mís';

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

• tkap dj ldsa vkSj crk ldsa fd nks vkÑfr;ka lok±xle gSa ;k ugha(

• nks f=Hkqtksa ds lok±xle gksus dh dlkSfV;k¡ crk ldsa vkSj mUgsa leL;kvksa ds gy esa iz;ksx
dj ldsa(

• fl) dj ldsa fd fdlh f=Hkqt esa leku Hkqtkvksa ds lEeq[k dks.k Hkh leku gksrs gSa(

• fl) dj ldsa fd fdlh f=Hkqt ds leku dks.kksa dh lEeq[k Hkqtk,¡ Hkh leku gksrh gSa(

• fl) dj ldsa fd fdlh f=Hkqt esa ;fn nks Hkqtk,¡ vleku gSa] rks cM+h Hkqtk dk lEeq[k
dks.k] NksVh Hkqtk ds lEeq[k dks.k ls cM+k gksxk(

• fdlh f=Hkqt esa Hkqtkvksa dk vlerk,¡ crk ldsa o mudh tkap dj ldsa(

• mijksDr ifj.kkeksa ij vk/kkfjr leL;k,a gy dj ldsaA

 visf{kr iwoZ Kku

• ry esa T;kferh; vkÑfr;ksa dh igpku
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• dks.kksa vkSj js[kkvksa dh lekurk

• dks.kksa ds izdkj

• f=Hkqt ds dks.kksa ds ;ksx dk xq.k/keZ

• dkxt eksM+us vkSj dkVus dh izfØ;k

 11-1 lok±xlerk dh vo/kkj.kk

vius nSfud thou esa vki vusd oLrq,¡ o vkÑfr;k¡ ns[krs gSaA ;s oLrq,¡ o vkÑfr;k¡ mudh
eki o vkdkj ds vk/kkj ij fuEu oxks± esa lewfgr dh tk ldrh gSaA

(i) os oLrq,¡ tks eki o vkdkj nksuksa n`f"V;ks ls fHkUu gSa tSls vkÑfr 11.1 esa fn[kk;k x;k
gSA

vkÑfr 11.1

(ii) os oLrq,¡ tks vkdkj esa rks nwljs ds leku gSa ijUrq eki esa fHkUu gSa] tSls vkÑfr 11.2

esa fn[kk;k x;k gSA

vkÑfr 11.2

(iii) ,d #i;s ds nks flDds

vkÑfr 11.3
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(iv) iksLV dkMZ ij nks Mkd fVdVsa

vkÑfr 11.4

(v) ,d gh uSxsfVo ls cuk, x, nks ,d eki okys QksVks

vkÑfr 11.5

vc ge mu vkÑfr;kas ij ppkZ djsaxs tks vkdkj o vkÑfr;ksa esa leku gksaA

nks vkÑfr;ka] tks vkdkj rFkk eki esa ,d nwljs ls leku gksrh gSa]
lok±xle vkÑfr;k¡ dgykrh gSa vkSj mudk ;g xq.k lok±xlerk dgykrk
gSA

11.1.1. vkids fy, fØ;kdyki

dkxt dh ,d 'khV ysdj chp ls eksfM+,A bl rjg cuh nksuksa rgksa ds chp dkcZu isij
jf[k,A Åij okys dkxt ij fdlh iÙkh ;k Qwy ;k fdlh vU; oLrq] tks vkidks ilUn gS
dk fp= cukb,A bl fp= dh dkcZu izfr uhps ds dkxt ij Hkh cu tk,xhA

tks fp= vkius cuk;k rFkk mldh dkcZu izfr] nksuksa gh leku vkdkj o eki okyh gSaaA vFkkZr
;s nksuksa lok±xle vkÑfr;k¡ gSaA nksuksa ia[k feykdj cSBh frryh dk fujh{k.k dhft,A izrhr
gksxk fd tSls ,d gh ia[k gSA

11.1.2 nks vkÑfr;ksa dh lok±xlerk ds fy, dlkSfV;k¡

nks lok±xle vkÑfr;kas esa tc ,d vkÑfr nwljs ds Åij j[kh tkrh gS rc os ,d nwljs dks
iwjk iwjk <d ysrh gSa vkSj ,d :i gks tkrh gSaA nwljs 'kCnksa esa ,d lok±xle vkÑfr ds lHkh
Hkkx nwljh vkÑfr ds laxr Hkkxksa ds cjkcj gkssrs gSaA mnkgj.k ds fy,%
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(1) nks js[kk[kaM lok±xle gksrs gSa ;fn mudh yackb;k¡ cjkcj gksaA

vkÑfr 11.6

(2) nks oxZ lok±xle gksrs gSa ;fn mudh Hkqtk,¡ cjkcj gksaA

vkÑfr 11.7

(3) nks o`Ùk lok±xle gksrs gSa ;fn mudh f=T;k,¡ leku gksa vFkkZr mudh ifjf/k;ka leku
gksaA

vkÑfr 11.8

 11-2 f=Hkqtksa eas lok±xlerk

T;kfefr esa f=Hkqt] lcls de js[kk[kaMksa ls cuh jSf[kd vkÑfr gSA vr% T;kfefr ds vusd
egRoiw.kZ ifj.kkeksa dks fl) djus esa f=Hkqtksa dh lok±xlerk cgqr mi;ksxh o vko';d gks
tkrh gSA vr% bldk foLrkj ls v/;;u vfuok;Z gSA

nks f=Hkqtksa esa ;fn ,d f=Hkqt dh lHkh Hkqtk,¡ rFkk lHkh dks.k] nwljs f=Hkqt
dh lHkh laxr Hkqtkvksa rFkk laxr dks.kksa ds cjkcj gksa] rks os lok±xle gksrs gSaA

mnkgj.k ds fy,] nks f=Hkqtksa PQR rFkk XYZ (vkÑfr 11.9) eas

vkÑfr 11.9

A B C D
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A

B C

PQ = XY, PR = XZ, QR = YZ

∠P = ∠X, ∠Q = ∠Y rFkk ∠R = ∠Z

vr%] ge dg ldrs gSa fd Δ PQR rFkk Δ XYZ lok±xle gSa rFkk budks

Δ PQR ≅ Δ XYZ fy[krs gSa

nks f=Hkqtksa esa lok±xlerk dk laca/k lnSo ,d laxrrk ds lkFk vFkok rnuq:i Hkkxksa dks
/;ku eas j[krs gq, fy[kk tkrk gSA

;gk¡ Δ PQR  ≅ Δ XYZ gSa]

ftlds vFkZ gSa] P laxr gS X ds Q laxr gS Y ds rFkk R laxr gS Z dsA

bl laxrrk dks ge bl izdkj Hkh fy[k ldrs gaSa%

Δ QRP  ≅Δ YZX

blds Hkh oSls gh vFkZ gksaxs] Q laxr gS Y ds] R laxr gS Z ds rFkk P laxr gS X dsA blds
;g Hkh vFkZ gksrs gSa fd laxr Hkkx cjkcj gSa] tSls

QR = YZ, RP = ZX, QP = YX,  ∠Q = ∠Y, ∠R = ∠Z

rFkk ∠P = ∠X

;g lok±xlerk bl izdkj Hkh fy[kh tk ldrh gS%

Δ RPQ  ≅ Δ ZXY

ysfdu Δ PQR ≅ Δ YZX, }kjk ughaA

rFkk Δ PQR ≅ Δ ZXY, }kjk Hkh ughaA

 11-3 nks f=Hkqtksa dh lok±xlerk ds fy, dlkSfV;k¡

geus ns[kk fd ;g fl) djus ds fy, fd nks f=Hkqt lok±xle gSa vFkok ugha] ges tkuuk
gksrk gS fd ,d f=Hkqt ds lHkh N% vo;o nwljs f=Hkqt ds lHkh laxr N% vo;oksa ds leku
gSaaA vc ge lh[ksaxs fd rhu laxr vo;oksa ds leku gksus ij Hkh nks f=Hkqt lok±xle gks ldrs
gSaa

vkÑfr 11-10 esa fn[kk;s x;s ΔABC ij fopkj dhft,A

vkÑfr 11.10
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,d vU; f=Hkqt PQR dh jpuk dhft, ftldh Hkqtk QR = BC, ∠Q = ∠B rFkk PQ = AB

gSaA (nsf[k, vkÑfr 11.11)

vkÑfr 11.11

vc ;fn ge f=Hkqt ABC dks dkVdj vFkok Vsªflax dkxt ij bldk izfr:i ysdj f=Hkqt
PQR ij j[krs gSa] rc ns[krs gSa fd og Δ PQR  dks iwjk iwjk <d ysrk gSA vr% ge dg ldrs
gSa fd nksuksa f=Hkqt lok±xle gSaA

vFkok ge 'ks"k vo;oksa dks eki dj Hkh iqf"V dj ldrs gSa fd

AC = PR, ∠A = ∠P rFkk ∠C = ∠R

ftlls fl) gks tkrk gS fd Δ PQR ≅ Δ ABC gSA

;gk¡ /;ku nhft, fd Δ ABC ds lok±xle Δ PQR dh jpuk djus esa ge nks Hkqtkvksa ds ;qXe
PQ = AB, QR = BC rFkk muds chp cus dks.k ∠Q = ∠B gh iz;ksx esa yk, gSaA

bldk vFkZ gqvk fd bu rhu laxr ;qXeksa ds cjkcj gksus ij Hkh nks f=Hkqt lok±xle cu tkrs
gSaA bl izdkj gesa izkIr gksrk gS%

dlkSVh 1 : ;fn ,d f=Hkqt dh dksbZ nks Hkqtk,¡ vkSj muds chp dk dks.k
nwljs f=Hkqt dh nks laxr Hkqtkvksa o muds chp ds dks.k ds cjkcj gksa] rks
os nksuksa f=Hkqt lok±xle gksrs gSaaA

bl dlkSVh dks laf{kIr esa SAS (Hkq dks Hkq) fy[krs gSaa

vc vkÑfr 11-12 esa fn[kk, x;s Δ ABC ij /;ku nhft,A

vkÑfr 11.12

P

Q R



ekWM~;wy–3
T;kfefr

fVIi.kh

f=Hkqtksa dh lok±xlerk

 311xf.kr

ge fQj ,d vU; Δ PQR dh jpuk djrs gSa ftlesa QR = BC,  ∠Q = ∠B rFkk ∠R = ∠C

gS] tSlk fd vkÑfr 11.13 esa fn[kk;k x;k gSA

vkÑfr 11.13

vkPNknu fof/k }kjk vFkok 'ks"k vo;oksa dks ekius ij ge ns[krs gSa fd ∠P = ∠A, PQ = AB

rFkk PR = AC, vFkkZr ge dg ldrs gSa fd Δ PQR ≅ Δ ABC; ftlls irk pyrk gS fd
rhu laxr vo;oksa ¼nks dks.k rFkk vUrxZr Hkqtk½ ds cjkcj gksus ij nks f=Hkqt lok±xle gks
tkrs gSaA

ge ;g Hkh tkurs gSa fd f=Hkqt ds rhuksa dks.kksa dk ;ksx 1800 gksrk gSA vr% ,d f=Hkqt ds
nks dks.k nwljs f=Hkqt ds nks laxr dks.kksa ds cjkdj gksus ij rhljs dks.k Hkh cjkcj gh gksaxsA
vr% nks dks.kksa ds lkFk vUrxZr Hkqtk u ysdj dksbZ Hkh laxr Hkqtkvksa dk ;qXe Hkh fy;k tk
ldrk gSA bl izdkj gesa izkIr gksrk gS&

dlkSVh 2 : ;fn fdlh f=Hkqt ds dksbZ nks dks.k vkSj ,d Hkqtk nwljs f=Hkqt
ds nks laxr dks.k vkSj ,d laxr Hkqtk ds cjkcj gksa rks os f=Hkqt lok±xle
gksrs gSaaA

bl dlkSVh dks ge laf{kIr esa dks Hkq dks (ASA)  vFkok dks dks Hkq (AAS)  fy[krs gSaA

11.3.1 fØ;kdyki

nks f=Hkqtksa dh lok±xlerk ds fy, ,d vkSj dlkSVh Kkr djus ds fy, ge fQj ,d f=Hkqt
ABC ysrs gSa (nsf[k, vkÑfr 11.14)

vkÑfr 11.14

vc vki rhu iryh NM+s ysa ftudh yackb;k¡ f=Hkqt ABC dh Hkqtkvksa AB, BC rFkk CA ds



fVIi.kh

ekWM~;wy–3
T;kfefr

xf.kr ek/;fed ikB~;Øe

xf.kr 312

Q

P

R

Q′

P′

R′

cjkcj gksaA mUgsa fdlh Hkh Øe esa Δ ABC ds ikl j[kdj feykb, vkSj  Δ PQR rFkk
Δ P′Q′R′ dh jpuk dhft, (vkÑfr 11.15)

vkÑfr 11.15

laxr dks.kksa dks ekius ij ge ns[krs gSa fd ∠P = ∠P′ = ∠A, ∠Q = ∠Q′ = ∠B rFkk
∠R = ∠R′ = ∠C gS] ftlls LFkkfir gksrk gS fd

Δ PQR  ≅  Δ P′Q′R′ ≅ Δ ABC

bldk vFkZ gqvk fd rhuksa laxr Hkqtkvksa ds cjkcj gksus ij Hkh nks f=Hkqt lok±xle gksrs gSaA
bl izdkj gesa izkIr gksrk gS%

dlkSVh 3 : ;fn ,d f=Hkqt dh rhuksa Hkqtk,¡ nwljs f=Hkqt dh rhuksa laxr
Hkqtkvksa ds cjkcj gksa] rks os f=Hkqt lok±xle gksrs gSaA

bl dlkSVh dks laf{kIr esa Hkq Hkq Hkq (SSS)  fy[krs gSaA

blh izdkj ge ,d vkSj dlkSVh izkIr dj ldrs gSa] tks dsoy ledks.k f=Hkqtksa ij gh ykxw
gksrk gSA

dlkSVh 4 : ;fn fdlh ledks.k f=Hkqt dh ,d Hkqtk vkSj d.kZ nwljs
ledks.k f=Hkqt dh laxr Hkqtk rFkk d.kZ ds cjkcj gksa] rks os f=Hkqt
lok±xle gksrs gSaA

;g dlkSVh laf{kIr esa d.kZ Hkqtk vFkok RHS (Right Angle Hypotenuse Side) fy[kh tkrh
gSA

bu dlkSfV;ksa ds vuqlkj] dsoy rhu laxr vo;oksa dh tkudkjh ls] ge nks f=Hkqtksa dks
lok±xle fl) dj ldrs gSa( rFkk f=Hkqtksa ds lok±xle gksus dh fLFkfr esa 'ks"k rhu laxr
vo;oksa ds cjkcj gksus dk irk py tkrk gSA

mnkgj.k 11.1 : uhps nh gqbZ dlkSfV;ksa esa fdl dlkSVh esa] nks f=Hkqt lok±xle ugha gksaxs\

(a) lHkh laxr Hkqtk,¡ cjkcj gksaA

(b) lHkh laxr dks.k cjkcj gksaA
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(c) nks laxr Hkqtk,a rFkk muds chp cus dks.k cjkcj gksaA

(d) lHkh laxr dks.k rFkk ,d laxr Hkqtk cjkcj gksA

gy. (b)

mnkgj.k 11.2 : nks jSf[kd vkÑfr;ka lok±xle gksrh gSa] ;fn mudh@muds

(a) lHkh laxr Hkqtk,¡ cjkcj gksaA

(b) lHkh laxr dks.k cjkcj gksaA

(c) {ks=Qy cjkcj gksaA

(d) lHkh laxr Hkqtk,¡ rFkk ,d laxr dks.k cjkcj gksaA

gy. (d)

mnkgj.k 11.3 : vkÑfr 11.16 esa] PX rFkk QY js[kk[kaM PQ ij yac gSa rFkk PX = QY gSA
n'kkZb, fd AX = AY gSA

vkÑfr 11.16

gy:

Δ PAX rFkk Δ QAY es,

∠XPA = ∠YQA (izR;sd = 90o)

∠PAX = ∠QAY ('kh"kkZfHkeq[k dks.k)

rFkk PX = QY ¼fn;k gS½

∴ Δ PAX ≅ Δ QAY (dks dks Hkq)

∴ AX = AY
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mnkgj.k 11.4 : vkÑfr 11.17 esa] Δ ABC ,d ledks.k f=Hkqt gS ftlesa ∠B = 900 rFkk D
Hkqtk AC dk e/; fcUnq gSA

fl) dhft, fd BD = 
2

1
 AC.

vkÑfr 11.17

gy : BD dks E rd c<+kb, ftlls fd BD = DE ¼vkÑfr 11-18½ gSA CE dks feykb,A

vkÑfr 11.18

f=Hkqt Δ ADB rFkk f=Hkqt Δ CDE,

AD = CD (D e/; fcanq AC dk)

DB = DE (jpuk ls)

rFkk ∠ADB = ∠CDE ('kh"kkZfHkeq[k dks.k)

∴ Δ ADB ≅ Δ CDE ¼Hkq dks Hkq½ (i)

∴ AB = EC ¼lok±xle f=Hkqtksa ds laxr vo;o½

Also ∠DAB = ∠DCE ¼lok±xle f=Hkqtksa ds laxr vo;o½

ijUrq ;g ,d ,dkarj dks.kksa dk ;qXe gS

∴   AB || EC

∴    ∠ABC + ∠ECB = 180o (var% dks.k)

∴  ∠900 + ∠ECB = 180o

∴ ∠ECB = 180ο − 90ο = 90ο
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vc Δ ABC rFkk Δ ECB esa,

AB = EC (Åij (i) ls)

BC = BC (mHk;fu"B Hkqtk)

rFkk ∠ABC = ∠ECB (izR;sd = 900)

∴ Δ ABC  ≅ Δ ECB ¼Hkq dks Hkq½

∴ AC = EB

ijUrq BD =  
2

1
EB

∴ BD =  
2

1
AC

 ns[ksa vkius fdruk lh[kk 11-1

1. Δ ABC esa] (vkÑfr 11.19), ;fn ∠B = ∠C rFkk AD ⊥ BC gS, rc fuEufyf[kr
dlkSfV;ksa esa] dksu lh dlkSVh ls Δ ABD ≅ Δ ACD gS\

vkÑfr 11.19

(A) d.kZ Hkqtk (RHS) (B) dks Hkq dks (ASA)

(C) Hkq dks Hkq (SAS) (D) Hkq Hkq Hkq (SSS)

2. vkÑfr 11.20 esa] Δ ABC ≅ Δ PQR gSA bl lok±xlerk dks fuEu esa ls fdl vkSj izdkj
ls Hkh fy[kk tk ldrk gS\

vkÑfr 11.20
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(A)  Δ BAC ≅ Δ RPQ (B) Δ BAC ≅ Δ QPR

(C) Δ BAC ≅ Δ RQP (D) Δ BAC ≅ Δ PRQ

3. nks f=Hkqtksa ds lok±xle gksus ds fy,] nks laxr dks.kksa ds leku gksus ds vfrfjä de
ls de fdu vkSj laxr vo;oksa dk leku gksuk vko';d gS\

(A) dksbZ laxr Hkqtk ugha (B) de ls de ,d laxr Hkqtk

(C) de ls de nks laxr Hkqtk,¡ (D) rhuksa laxr Hkqtk,¡

4. nks f=Hkqt lok±xle gksrs gSa] ;fn

(A) rhuksa laxr dks.k leku gksaA

(B) ,d f=Hkqt ds nks dks.k vkSj ,d Hkqtk nwljs f=Hkqt ds nks dks.k vkSj ,d Hkqtk ds
leku gksA

(C) ,d f=Hkqt ds nks dks.k vkSj ,d Hkqtk nwljs f=Hkqt ds nks laxr dks.k vkSj ,d
laxr Hkqtk ds leku gksaA

(D) ,d f=Hkqt ds ,d dks.k vkSj nks Hkqtk,¡ nwljs f=Hkqt ds ,d dks.k vkSj nks Hkqtkvksa
ds cjkcj gksaA

5. vkÑfr  11.21 esa, ∠B = ∠C  rFkk ΑB  = AC gSA fl) dhft, fd Δ ABE ≅ Δ ACD

gSA vr% n'kkZb, fd CD = BE gSA

vkÑfr 11.21

6. vkÑfr 11.22 esa, AB||CD, ;fn O js[kk[k.M BC dk e/; fcanq gS rks n'kkZb, fd ;g
AD dk Hkh e/; fcanq gSA

vkÑfr  11.22
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10 lseh

10 lseh
5 lseh

8 lseh

5 lseh8 lseh

vkÑfr  11.25

7. Δ ABC esa] (vkÑfr 11.23), AD ⊥ BC, BE ⊥ AC rFkk AD = BE gSA fl) dhft, fd
AE = BD gSA

vkÑfr 11.23

8. vkÑfr 11.24 dks ns[kdj n'kkZb, fd fn, x, f=Hkqt lok±xle gSa rFkk muesa laxr
dks.k ds ;qXe fu/kkZfjr dhft,A

vkÑfr 11.24

 11-4 ,d f=Hkqt esa leku Hkqtkvksa ds lEeq[k dks.k rFkk bldk
 foykse

nks f=Hkqtksa dh lok±xlerk dh dlkSfV;ksa dk vuqiz;ksx dj] vc ge dqN egRoiw.kZ izes; fl)
djsaxsA

izes;: ,d f=Hkqt eas leku Hkqtkvksa ds lEeq[k dks.k Hkh leku gksrs gSaA

fn;k gS: ,d f=Hkqt ABC ftlesa AB = AC.

fl) djuk gS:  ∠B  = ∠C.

jpuk:  ∠B AC dk lef}Hkktd [khafp, tks BC dks D ij feyrk gSA

miifÙk:  Δ ABD rFkk Δ ACD esa,

AB = AC (fn;k gS)
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      ∠BAD = ∠CAD (jpuk ls)

rFkk AD = AD (mHk;fu"B)

 Δ ABD  ≅ Δ ACD (Hkq dks Hkq)

vr% ∠B = ∠C (lok±xle Hkqtkvksa ds laxr vo;o)

bl izes; dk foykse Hkh lR; gSA bls Hkh ge izes; ds :i esa fl) djrs gSaaA

11.4.1 izes;%

,d f=Hkqt esa leku dks.kksa dh lEeq[k Hkqtk,¡ Hkh leku gksrh gSaaA

fn;k gS:  ,d f=Hkqt ABC ftlesa ∠B = ∠C gSA

fl) djuk gS:  AB = AC

jpuk:  ∠BAC dk lef}Hkktd [khafp, tks BC dks D ij feyrk gSA

miifÙk:  Δ ABD rFkk Δ ACD es,

 ∠B = ∠C (fn;k gS)

       ∠BAD = ∠CAD (jpuk ls)

rFkk             AD = AD (mHk;fu"V)

∴     Δ ABD  ≅ Δ ACD (dks dks Hkq)

vr%           AB = AC (lok±xle Hkqtkvks ds laxr voo;)

vr% izes; fl) gqbZA

mnkgj.k 11.5 :  fl) dhft, fd fdlh leckgq
f=Hkqt ds rhuksa dks.k leku gksrs gSaaA

gy:

fn;k gS:  ,d leckgq Δ ABC

fl) djuk gS:  ∠A  = ∠B = ∠C

miifÙk: AB = AC (fn;k gS)

∴ ∠C = ∠B (leku Hkqtkvksa ds lEeq[k dks.k) ...(i)

rFkk AC = BC (fn;k gS)

∴ ∠B = ∠A ¼leku Hkqtkvksa ds lEeq[k dks.k½ ...(ii)

vkÑfr  11.26

vkÑfr 11.27
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(i) vkSj (ii) ls,

∠A  = ∠B = ∠C

;gh fl) djuk FkkA

mnkgj.k 11.6 :  ABC ,d lef}ckgq f=Hkqt gS] ftlesa AB = AC gS ¼vkÑfr 11-28½A ;fn
BD ⊥ AC rFkk CE  ⊥  AB gks] rks fl) dhft, fd BD = CE gSA

gy: ΔBDC rFkk ΔCEB esa

∠BDC = ∠CEB (izR;sd = 90o)

∠DCB = ∠EBC (leku Hkqtkvksa ds lEeq[k dks.k)

rFkk BC = CB (fn;k gS)

∴  Δ BDC  ≅ Δ CEB (dks Hkq dks)

vr% BD = CE

bl ifj.kke dks fuEu :i ls Hkh fy[k ldrs gSaA

fdlh lef}ckgq f=Hkqt ds leku Hkqtkvksa ij lEeq[k 'kh"kks± ls [khaps x,
yac leku gksrs gSaA

bl ifj.kke dk foLrkj leckgq f=Hkqt ds fy, Hkh fuEu izdkj ls fd;k tk ldrk gSA

fdlh leckgq f=Hkqt esa rhukas 'kh"kZyEc leku gksrs gSaA

mnkgj.k 11.7 :  Δ ABC esa (vkÑfr 11.29), D rFkk E Hkqtkvksa AC rFkk AB ds e/; fcUnq
gSaA ;fn AB = AC gks] rks fl) dhft, fd BD = CE gSA

gy: BE = 
2

1
 AB

rFkk CD = 
2

1
AC

∴ BE = CD ...(i)

Δ BEC rFkk Δ CDB esa,

BE = CD [(i) ls]

BC = CB (mHk;fu"B)

rFkk     ∠ΕBC = ∠DCB ( Θ  AB = AC)

∴   Δ BEC  ≅ Δ CDB

vr%,  CE = BD (lok±xle f=Hkqtksa ds laxr vo;o)

vkÑfr 11.28

vkÑfr  11.29
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mnkgj.k 11.8 :  Δ ABC esa] (vkÑfr 11.30) AB = AC

rFkk ∠DAC = 124o gSA f=Hkqt ds dks.k Kkr dhft,A

gy%       ∠BAC = 180o – 124o = 56o

∠B = ∠C (leku Hkqtkvksa ds lEeq[k dks.k )

rFkk ∠B + ∠C = 124o

∠B = ∠C =  0
0

62
2

124 =

vr%] f=Hkqt ds dks.k gSa% 56o, 62o rFkk 62oA

 ns[ksa vkius fdruk lh[kk 11-2

1. vkÑfr 11.31 esa, ;fn PQ = PR rFkk SQ = SR gks] rc fl) dhft, fd
∠PQS = ∠PRS gSA

vkÑfr 11.31

2. ΔABC esa] ;fn 'kh"kZyac AD vk/kkj BC dks lef}Hkkftr djrk gS] rks fl) dhft, fd
f=Hkqt ABC ,d lef}ckgq f=Hkqt gS (vkÑfr 11.32)A

vkÑfr 11.32

3. vkÑfr 11-33 esa] ;fn js[kk l lef}ckgq f=Hkqt ABC ds vk/kkj BC ds lekarj gks] rks
f=Hkqt ds dks.k Kkr dhft,A

vkÑfr 11.30
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vkÑfr 11.33

4. ΔABC ,d lef}ckgq f=Hkqt gS] ftlesa AB = AC gS ¼vkÑfr 11-34½A Hkqtk BA dks fcanq
D rd c<+k;k x;k gS ftlls AB = AD gSA fl) dhft, fd ∠ΒCD ,d ledks.k gSA

vkÑfr 11.34

5. vkÑfr 11.35 esa] fcanq D, ΔABC ds vk/kkj BC dk e/; fcanq gS rFkk 'kh"kZ yac DF rFkk
DE leku gSaA fl) dhft, fd ΔABC ,d lef}ckgq f=Hkqt gSA

vkÑfr 11.35

6. vkÑfr 11.36 esa] PQ = PR rFkk QS o RT Øe'k% ∠Q rFkk ∠R ds dks.k lef}Hkktd
gSaA fl) dhft, fd QS = RT gSA

vkÑfr 11.36
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7. ,d gh vk/kkj QR ij cuk, x, ΔPQR rFkk ΔSQR nks lef}ckgq f=Hkqt gSaa
¼vkÑfr 11-37½A fl) dhft, fd ∠PQS = ∠PRS gSA

vkÑfr 11.37

8. f=Hkqt ΔABC esa, AB = AC (vkÑfr 11.38)A f=Hkqt ds var% Hkkx esa P ,d ,slk fcanq
gS fd ∠ΑΒP = ∠ΑCP gSA fl) dhft, fd AP, ∠BAC dk lef}Hkktd gSA

vkÑfr 11.38

 11-5 f=Hkqt esa vlerk,¡

ge fdlh f=Hkqt dh Hkqtkvksa vkSj dks.kksa esa laca/k lh[k pqds gSa tc os leku gksaA vc ge
lh[ksaxs fd f=Hkqt dh Hkqtkvksa vkSj dks.kksa esa D;k laca/k gksrk gS tc os vleku gksaA

vkÑfr 11.39

vkÑfr 11.39 esa, f=Hkqt ABC dh Hkqtk AB dh yackbZ] Hkqtk AC dh yackbZ ls vf/kd gSA ∠Β
rFkk ∠C] dks ekidj nsf[k,A vki ik,axs ;s nksuksa dks.k cjkcj ugha gSa rFkk dks.k C, dks.k
B ls cM+k gSA vki fdlh Hkh f=Hkqt ds lkFk ;g izfØ;k nksgjk,¡A lnSo ;gh ns[kasxs fd cM+h

7 lseh 4 lseh
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Hkqtk ds lkeus dk dks.k NksVh Hkqtk ds lkeus ds dks.k ls cM+k gSA bl xq.k dks ge izes; ds
:i esa Hkh fl) dj ldrs gSaA

11.5.1 izes;

;fn fdlh f=Hkqt dh nks Hkqtk,a vleku gksa] rks cM+h Hkqtk ds lkeus dk dks.k]
NksVh Hkqtk ds lkeus ds dks.k ls cM+k gksrk gSA

fn;k gS: ,d f=Hkqt ABC ftlesa AB > AC gSA

fl) djuk gS% ∠ΑCB > ∠ΑΒC

jpuk% Hkqtk AB ij fcanq D bl izdkj vafd r dhft, fd

AD = AC gks rFkk DC dks feykb,A

miifÙk: ΔACD eas,

AD = AC

∴ ∠ΑCD = ∠ADC  (leku Hkqtkvksa ds lEeq[k dks.k) (i)

ijUrq ∠ADC > ∠ABC  (f+=Hkqt dk ckg~;dks.k lEeq[k var% dks.k ls cM+k gksrk gSA) (ii)

iqu% ∠ACB > ∠ACD  (D fcUnq ∠ACB ds varHkkx gSa) (iii)

∴ ∠ACB > ∠ABC   [(i), (ii) rFkk (iii) ls]

bl izes; ds foykse ds ckjs esa ge D;k dg ldrs gSa\ vkb, ns[ksaA

ΔABC esa, (vkÑfr 11.41), ;fn ge ∠C rFkk ∠B dh
rqyuk djsa rks ns[krs gSa fd ∠C cM+k gS ∠B lsA vc bu
dks.kksa dh lEeq[k Hkqtk,¡ AB rFkk AC dh eki dh rqyuk
djrs gSaA ge ns[krs gSa fd Hkqtk AB cM+h gS Hkqtk AC lsA

vc ∠C rFkk ∠A dh rqyuk djrs gSa] vkSj ns[krs gSa
∠C > ∠A A Hkqtk AB rFkk Hkqtk BC eki dj ns[kus ij
ikrs gSa fd AB > BC gSA ftlls irk pyrk gS fd cM+s dks.k
ds lkeus dh Hkqtk NksVs dks.k ds lkeus dh Hkqtk ls cM+h gSA

∠A rFkk ∠B ,oa Hkqtk BC rFkk Hkqtk AC dh rqyuk djus ij Hkh ge ns[krs gSa fd ∠A > ∠B

rFkk BC > AC, vFkkZr cM+s dks.k dh lEeq[k Hkqtk cM+h gSA

fdlh Hkh izdkj dk f=Hkqt] vFkkZr ledks.k f=Hkqt vFkok vf/kd dks.k f=Hkqt ysdj Hkh bl
xq.k dh tk¡p dh tk ldrh gSA

f=Hkqt dh Hkqtkvksa vkSj dks.kksa dks ekius ij lnSo ns[ksaxs fd mi;qä ifj.kke lnSo lR; gSa
ftls ge f=Hkqt ds xq.k/keZ ds :i esa fy[k ldrs gSaA

vkÑfr  11.40

vkÑfr  11.41
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fdlh f=Hkqt esa cM+s dks.k dh lEeq[k Hkqtk] NksVs dks.k dh lEeq[k Hkqtk
ls cM+h gksrh gSaA

/;ku nhft, fd ;fn fdlh f=Hkqt esa ,d ledks.k vFkok vf/kdks.k gS rks ml dks.k ds lkeus
dh Hkqtk gh lcls cM+h gksxhA

vki f=Hkqt ds rhuksa dks.kksa ds chp ,d laca/k ds ckjs esa lh[k pqds gSa fd mudk ;ksx lnSo
180o gksrk gSA vc ge fdlh f=Hkqt dh rhuksa Hkqtkvksa ds chp laca/k dk v/;;u djsaxsA dksbZ
f=Hkqt ABC cukb, ¼vkÑfr 11-42½A

vkÑfr 11.42

bldh rhu Hkqtk,¡ AB, BC rFkk CA ekidj fofHkUu ;qXeksa eas nks Hkqtkvksa ds ;ksx dh rhljh
Hkqtk ls rqyuk dhft,A vki ns[ksaxs fd%

(i) AB + BC > CA

(ii) BC + CA > AB rFkk

(iii) CA + AB > BC

vr%] ge fu"d"kZ fudkyrs gSa fd

,d f=Hkqt esa fdUgha nks Hkqtkvksa dk ;ksx rhljh Hkqtk ls vf/kd gksrk gSA

fØ;kdyki% ydM+h ds fdlh cksMZ vFkok fdlh vU; i`"B ij rhu dhysa P, Q rFkk R

Bksfd,A

vkÑfr 11.43

/kkxs dk ,d VqdM+k QR nwjh ds cjkcj rFkk nwljk VqdM+k QP + PR ds cjkcj yhft,A /kkxs
ds nksuksa VqdM+ksa dh rqyuk dhft,A vki ns[ksaxs fd QP + PR > QR gS] ftlls mijksDr xq.k
/keZ dh iqf"V gksrh gSA
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mnkgj.k 11.9 : fuEufyf[kr pkj voLFkkvksa esa ls fdl voLFkk esa nh xbZ ekiksa ls ,d f=Hkqt
dh jpuk lEHko gS\

(a) 5 lseh, 8 lseh rFkk 3 lseh

(b) 14 lseh, 6 lseh rFkk 7 lseh

(c) 3.5 lseh, 2.5 lseh rFkk 5.2 lseh

(d) 20 lseh, 25 lseh rFkk 48 lseh

gy: (a) esa] 5 + 3 >/  8, (b) esa] 6 + 7 >/  14

(c) esa] 3.5 + 2.5 > 5.2, 3.5 + 5.2 > 2.5 rFkk 2.5 + 5.2 > 3.5 rFkk

(d) esa] 20 + 25 >/  48.

mÙkj: (c)

mnkgj.k 11.10 : vkÑfr 11.44 esa]  ΔABC dh AD ,d ekf/;dk gSA fl) dhft, fd
AB + AC > 2AD gSA

     vkÑfr 11.44 vkÑfr 11.45

gy: AD dks E rc bl izdkj c<+kb, fd AD = DE rFkk C dks E ls feykb,A

ΔABD rFkk ΔECD esa

BD = CD

      ∠ADB = ∠EDC

rFkk            AD = ED

∴      ΔABC ≅ ΔECD

∴           AB = EC

vc ΔACE esa,

EC + AC > AE

or AB + AC > 2AD (∴  AD = ED ls AE = 2AD gS)
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 ns[ksa vkius fdruk lh[kk 11-3

1. PQRS ,d prqHkqZt gS ftlds fod.kZ PR rFkk QS ,d nwljs dks O ij izfrPNsn djrs
gSaA fl) dhft, fd PQ + QR + RS + SP > PR + QS gSA

2. ,d f=Hkqt ABC esa, AB = 5.7 lseh, BC = 6.2 lseh rFkk CA = 4.8 lseh gSA f=Hkqt ds
lcls cM+s rFkk lcls NksVs dks.k dk uke fyf[k,A

3. vkÑfr 11.46 esa, ;fn ∠CBD > ∠BCE gks] rks fl) dhft, fd AB > AC gSA

vkÑfr 11.46

4. vkÑfr 11.47 esa, ΔABC ds vk/kkj BC ij dksbZ fcanq D gSA ;fn AB > AC gks] rks fl)
dhft, fd AB > AD gSA

vkÑfr 11.47

5. fl) dhft, fd fdlh f=Hkqt dh rhuksa Hkqtkvksa dk ;ksx mldh rhuk ekf/;dkvksa ds
;ksx ls vf/kd gksrk gSA ¼mnkgj.k 11-10 dk iz;ksx djsa½

6. vkÑfr 11.48 esa, ;fn AB = AD gks] rks fl) dhft, fd BC > CD gSA

[ladsr: ∠ADB = ∠ABD]

vkÑfr 11.48
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7. vkÑfr 11.49 esa, AB lekarj gS CD dsA ;fn ∠A > ∠B gks] rks fl) dhft, BC > AD gSA

vkÑfr 11.49

 vkb, nksgjk,¡

• vkÑfr;ka tks vkdkj rFkk eki eas leku gksrh gSa] lok±xle vkÑfr;ka¡ dgykrh gSaA

• lok±xle vkÑfr;ksa dks tc ,d nwljs ds Åij j[krs gSa rc os ,d nwljs dks iw.kZ;rk <d
ysrh gSaA ,d vkÑfr ds lHkh vko;o nwljh vkÑfr ds lHkh laxr vo;oksa ds cjkcj gksrs
gSaA

• nks f=Hkqtksa dks lok±xle fl) djus ds fy, gesa dsoy rhu laxr vo;oksa dh vko';drk
gksrh gSA ;s vo;o dlkSfV;ksa ds vuqlkj gksus pkfg,aA

(i) Hkq dks Hkq (SAS) (ii) dks Hkq dks ;k dks dks Hkq (ASA or AAS)

(iii) Hkq Hkq Hkq (SSS) (iv) d.kZ Hkqtk (RHS)

• f=Hkqt dh leku Hkqtkvksa ds lEeq[k dks.k Hkh leku gksrs gSaA

• f=Hkqt ds leku dks.kksa dh lEeq[k Hkqtk,¡ Hkh leku gksrh gSaA

• ;fn fdlh f=Hkqt dh nks Hkqtk,¡ vleku gSa rks cM+h Hkqtk ds lkeus okyk dks.k NksVh Hkqtk
ds lkeus okys dks.k ls cM+k gksrk gSA

• fdlh f=Hkqt esa cM+s dks.k ds lkeus dh Hkqtk NksVs dks.k ds lkeus dh Hkqtk ls cM+h gksrh
gSA

• fdlh f=Hkqt esa fdUgha nks Hkqtkvksa dk ;ksx rhljh Hkqtk ls cM+k gksrk gSA

 vkb, vH;kl djsa

1. nks js[kk[kaM AB rFkk CD ,d nwljs dks fcanq O ij lef}Hkkftr djrs gSaA fl) dhft,
fd CA = BD (vkÑfr 11.50) gSA
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vkÑfr 11.50

2. ;fn ΔABC esa ekf/;dk AD, vk/kkj BC ij yac gks] rks fl) dhft, fd f=Hkqt ABC

,d lef}ckgq f=Hkqt gSA

3. vkÑfr 11.51 esa] ΔABC rFkk ΔCDE esa] BC = CE rFkk AB = DE gSaA ;fn ∠B = 60o,

∠ACB = 30o rFkk ∠D = 90o gks] rks fl) dhft, fd nksuksa f=Hkqt lok±xle gSaA

vkÑfr 11.51

4. vkÑfr 11.52 esa] ΔABC dh nks Hkqtk,a AB rFkk BC rFkk 'kh"kZyac AD, ΔPQR dh nks
Hkqtkvksa PQ rFkk QR rFkk 'kh"kZyac PS ds Øe'k% cjkcj gSA fl) dhft, fd
ΔABC ≅ ΔPQR gSA

vkÑfr 11.52

5. ,d ledks.k f=Hkqt esa ,d U;wudks.k 30o dk gSA fl) dhft, fd mldk d.kZ] 30o

dks.k ds lkeus dh Hkqtk dk nqxquk gSA
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6. nks js[kk[kaM AB rFkk CD ,d nwljs dks AB ds e/;fcanq O ij izfrPNsn djrs gSaaA ;fn
AC lekarj DB gks] rks fl) dhft, fd O Hkqtk CD dk Hkh e/; fcanq gSA

7. vkÑfr 11.53 esa, prqHkqZt ABCD dh lcls cM+h Hkqtk AB rFkk lcls NksVh Hkqtk DC gSA
fl) dhft, fd

∠C > ∠A rFkk ∠D> ∠B gSA [ladsr: AC rFkk BD dks feykb,]

vkÑfr 11.53

8. ,d lef}ckgq f=Hkqt ABC eas] AB = AC rFkk AD mldk 'kh"kZ yac gSA fl) dhft,
fd BD = DC gS ¼vkÑfr 11-54½A

vkÑfr 11.54

9. fl) dhft, fd fdlh lef}ckgq f=Hkqt dh leku Hkqtkvksa dks lef}Hkkftr djus okyh
ekf/;dk,a Hkh leku gksrh gSA ¼vkÑfr 11-55½ [ladsr: fl) dhft, ΔDBC ≅ ΔECB]

vkÑfr 11.55
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 ns[ksa vkius fdruk lh[kk ds mÙkj

11.1

1. (A) 2. (B)

3. (B) 4. (C)

8. ∠P = ∠C ∠Q = ∠A rFkk ∠R = ∠B.

11.2

3. ∠B = ∠C = 65o, ∠A = 50o

11.3

2. lcls cM+k dks.k A rFkk lcls NksVk dks.k B gSA


