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14

f=Hkqtksa dh le:irk

vius vkl ikl ns[kus ij vkidks dbZ ,slh oLrq,¡ feysaxh tks ,d gh vkdkj dh rks gSa ij
mudh eki vyx&vyx gSaA mnkgj.kkFkZ ,d isM+ ij yxs iÙks lk/kkj.kr;k ,d gh vkdkj
ijUrq fofHkUu ekiksa ds gksrs gSaA blh izdkj ,d gh usxsfVo ls fofHkUu lkbt ds cus QksVks ,d
gh vkdkj ds gksrs gSaA ,d fcfYMax dk NksVk ekMy rFkk fcfYMax ,d gh vkdkj ijUrq fofHkUu
eki ds gksrs gSaA og lc oLrq,¡ ftuds eki vyx&vyx gSa ijUrq ,d gh vkdkj dh
gSa& le:i oLrq,¡ dgykrh gSaA

vkb, vc ge ry esa cuh vkÑfr;ksa ds fo"k; esa ns[ksa ¼vkÑfr 14-1½%

(i) nks js[kk[k.M tks ,d gh yEckbZ ds gksa lok±xle rFkk le:i gksrs gSa ijUrq vyx yEckbZ
ds js[kk[k.M le:i gksrs gSa] lok±xle ughaA

vkÑfr 14.1 (i)

(ii) nks] ,d leku f=T;k okys o`Ùk lok±xle rFkk le:i gksrs gSa ijUrq fHkUu f=T;kvksa okys
o`Ùk le:i gksrs gSa] lok±xle ughaA

vkÑfr 14.1 (ii)

(iii) fHkUu fHkUu Hkqtkvksa ds nks leckgq f=Hkqt le:i gksrs gSa ijUrq lok±xle ughaA

vkÑfr 14.1 (iii)
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(iv) fHkUu fHkUu Hkqtkvksa ds nks oxZ lnSo le:i gksrs gSa ijUrq lok±xle ughaA

vkÑfr 14.1 (iv)

bl ikB esa ge ^^le:irk** dh ladYiuk ds fo"k; esa i<+saxs&fo'ks"kr;k f=Hkqtksa dh le:irk
rFkk muds izfrcU/kA ge muls lEcfU/kr dqN egRoiw.kZ ifj.kke Hkh i<+asxsA

 mís';

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

• le:i vkÑfr;k¡ igpku ldsa(

• lok±xle rFkk le:i vkÑfr;ksa esa vUrj dj ldsa(

• fl) dj ldsa fd ;fn ,d f=Hkqt dh ,d Hkqtk ds lekUrj js[kk [khaph tk, rks ;g
nwljh Hkqtkvksa dks ,d gh vuqikr esa foHkkftr djrh gS(

• f=Hkqtksa dh le:irk ds fofHkUu fu"d"kks± dks crk ldsa tSls AAA, SSS, SAS bR;kfn;

• le:irk ls lacaf/kr ikB~;Øe esa fyf[kr] rkjkfdar ifj.kkeksa dk lR;kiu rFkk iz;ksx dj
ldsa(

• cks/kk;u@ikbFkkxksjl izes; dks fl) dj ldsa(

• bu ifj.kkeksa dk le:i f=Hkqtksa ij vk/kkfjr iz'uksa dks iz;ksx }kjk lR;kfir djus ¼;k
gy djus½ esa iz;ksx dj ldsaA

 visf{kr iwoZ Kku

• leryh; vkÑfr;ksa tSls f=Hkqt] prqHkqZt] o`Ùk] vk;r] oxZ bR;kfn dk Kku

• f=Hkqtksa ds lok±xle gksus dh fofHkUu dlkSfV;k¡

• la[;kvkas dk oxZ rFkk oxZewy bR;kfn Kkr djuk

• vuqikr rFkk lekuqikr

• f=Hkqt ds vUr% rFkk ckg~; dks.kA
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 14-1 le:i leryh; vkÑfr;k¡

vkÑfr 14.2

vkÑfr 14.2 esa] nks iapHkqt gSa tks ,d gh vkdkj dh yxrh gSaA ge ns[krs gSa fd

∠A = ∠A′, ∠B = ∠B′, ∠C = ∠C′, ∠D = ∠D′ vk S j ∠E = ∠E′ rFk k

A'E'

EA

E'D'

DE

D'C'

CD

C'B'

BC

B'A'

AB ====  gSA ge dg ldrs gsa fd nks iapHkqt le:i gSaA vr%

ge dg ldrs gSa%

dksbZ Hkh nks cgqHkqt] ftuds laxr dks.k leku gksa rFkk laxr Hkqtk,¡
lekuqikrh gksa] le:i gksrh gSaA

vr% nks cgqHkqt le:i gksaxs ;fn og fuEufyf[kr nks izfrcU/k larq"V djrs gksa%

(i) laxr dks.k leku gksa

(ii) laxr Hkqtk,¡ lekuqikrh gksaA

buesa ls ;fn ,d Hkh izfrcU/k Bhd u mrjrk gks] rks cgqHkqt le:i ugha gksaxs tSlk fd vkÑfr
14-3 esa ,d oxZ rFkk ,d vk;r dks n'kkZ;k x;k gSA ;gk¡ buds laxr dks.k leku gSa ijUrq
laxr Hkqtk,¡ lekuqikrh ugha gSaA

vkÑfr 14.3

 14-2 vk/kkjHkwr lekuqikrh izes;

ge vc vk/kkjHkwr lekuqikrh izes; nsrs gSaA



fVIi.kh

ekWM~;wy–3
T;kfefr

xf.kr ek/;fed ikB~;Øe

xf.kr 382

;fn f=Hkqt dh ,d Hkqtk ds lekUrj ,d js[kk [khaph tk, tks vU; nks
Hkqtkvksa dks izfrPNsn djs] rks og vU; nks Hkqtkvksa dks ,d gh vuqikr eas
foHkkftr djrh gSA

vkÑfr 14.4 esa, DE || BC, mijksDr ifj.kke ds vuqlkj

EC

AE

DB

AD =

ge mijksDr ifj.kke dk lR;kiu vklkuh ls AD, DB, AE

rFkk EC dks eki dj dj ldrs gSaA ge ik;saxs fd

EC

AE

DB

AD =

ge mijksDr ifj.kke ds foykse dks fuEu izdkj ls dgrs gSa%

;fn ,d js[kk fdlh f=Hkqt dh fdUgha nks Hkqtkvksa dks ,d gh vuqikr esa ck¡Vs] rks
og js[kk ml f=Hkqt dh rhljh Hkqtk ds lekUrj gksrh gSA

vr% vkÑfr 14.4 esa] ;fn DE f=Hkqt ABC  dh Hkqtkvksa AB rFkk AC dks bl izdkj ckaVs fd

EC

AE

DB

AD = , rc DE || BC.

ge bl ifj.kke dks Hkh ∠ADE rFkk ∠ABC dks ekidj rFkk ;g ikdj fd

∠ADE = ∠ABC

dg ldrs gSa] D;kasfd ;g ,dkUrj dks.k gS] vr% DE rFkk BC lekUrj gSaA

vkb, vc ge dqN mnkgj.k ysa%

mnkgj.k 14.1: vkÑfr 14.5 esa, DE || BC gSA ;fn AD = 3 lseh, DB = 5 lseh rFkk
AE = 6 lseh gS] rks AC Kkr dhft,A

gy: DE || BC (fn;k gS). ekuk EC = x

∴
EC

AE

DB

AD =

∴
x

6

5

3 =

⇒ 3 x = 30

⇒ x = 10

∴ EC = 10 lseh

∴ AC = AE + EC = 16 lseh

vkÑfr 14.4

vkÑfr 14.5

3 lseh

5 lseh

6 lseh
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4-5 lseh4 lseh

5 lseh lseh

mnkgj.k 14.2: vkÑfr 14.6 esa, AD = 4 lseh, DB = 5 lseh, AE = 4.5 lseh rFkk

EC = 
8

5
5  lseh gSA D;k DE || BC gS? vius mÙkj ds dkj.k nhft,A

gy: gesa fn;k gS fd AD = 4 lseh rFkk DB = 5 lseh

∴
5

4

DB

AD =

blh izdkj, 5

4

45

8

2

9

8
45
4.5

EC

AE =×==

∴
EC

AE

DB

AD =

∴ vk/kkjHkwr lekuqikrh izes; ds foykse vuqlkj]

DE || BC

 ns[ksa vkius fdruk lh[kk 14-1

1. vkÑfr 14.7 (i) rFkk (ii) esa, PQ || BC, izR;sd ds fy, x dk eku Kkr dhft,A

          (i)               (ii)

vkÑfr 14.7

2. vkÑfr 14.8 esa Kkr dhft, fd DE || BC gS ;k ughaA vius mÙkj ds fy, dkj.k nhft,A

vkÑfr 14.8

vkÑfr 14.6

4-5 lseh
3 lseh

4 lseh

5-25 lseh
3-5 lseh

4 lseh

4-5 lseh

5-75 lseh

3 lseh

4-5 lseh
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 14-3 f=Hkqt ds ,d dks.k dk lef}Hkktd

vc ge ,d egRoiw.kZ ifj.kke uhps nsrs gSa

fdlh f=Hkqt ds ,d dks.k dk vkUrfjd lef}Hkktd lEeq[k Hkqtk dks nks
,sls js[kk[kaMksa esa foHkkftr djuk gS tks dks.k cukus okyh Hkqtkvksa ds
lekuqikrh gksrs gSaA

mijksDr ifj.kke ds vuqlkj ;fn AD f=Hkqt ABC ds
∠A dk vkUrfjd lef}Hkktd gS] rks

AC

AB

DC

BD =  (vkÑfr 14.9)

ge BD, DC, AB rFkk AC dks ekidj mijksDr ifj.kke
dk lR;kiu vklkuh ls dj ldrs gSa fd

AC

AB

DC

BD =

;fn ge ;g fØ;k nks vU; f=Hkqtksa ds lkFk djsa rks gesa ;gh ifj.kke izkIr gksxkA

vkb, ge mijksDr ifj.kke dks dqN mnkgj.k ysdj Li"V djsaA

mnkgj.k 14.3: f=Hkqt ABC dh Hkqtkvksa AB rFkk AC dh yEckb;k¡ Øe'k% 6 lseh rFkk
8 lseh gSaA ∠A dk lef}Hkktd AD, lEeq[k Hkqtkvksa BC dks fcUnq D ij feyrk gS rFkk
BD = 4.5 lseh gSA js[kk[k.M CD dh yEckbZ Kkr dhft,A

gy: mijksDr ifj.kke ds vuqlkj

AC

AB

DC

BD =

( Θ  D;kasfd AD, ∠A dk lef}Hkktd gS)

;k
8

6

x

4.5 =

⇒ 6x = 4.5 × 8

∴ x = 6

vr%] js[kk[k.M CD dh yEckbZ 6 lseh gSA

vkÑfr 14.9

vkÑfr 14.10

8 lseh6 lseh

4-5 lseh
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mnkgj.k 14.4: ,d f=Hkqt dh Hkqtk,¡ 28 lseh] 36 lseh rFkk 48 lseh gSaA lcls NksVh Hkqtk
ds lkeus ds dks.k dk lef)Hkktd ml Hkqtk dks ftu nks js[kk[k.Mksa esa foHkkftr djsxk]
mudh yEckb;k¡ Kkr dhft,A

gy: lcls NksVh Hkqtk 28 lseh yEch gS rFkk mlds lkeus ds dks.k A dks cukus okyh Hkqtk,¡
36 lseh rFkk 48 lseh yEckbZ dh gSaaA ekuk dks.k  A dk lef}Hkktd BC dks D ij dkVrk gSA
(vkÑfr 14.11).

4

3

48

36

DC

BD ==∴

DC
4

3
BD     3DC4BD   ==⇒ k ;

BC = BD + DC = 28 lseh

28DC
4

3
DC =+∴

16
7

4
28DC =⎟

⎠

⎞
⎜
⎝

⎛ ×=∴ lseh  lseh

∴ BD = 12 lseh vkSj DC = 16 lseh

 ns[ksa vkius fdruk lh[kk 14-2

1. vkÑfr 14.12 esa, AD dks.k ∠A dk lef}Hkktd gS tks BC dks D ij dkVrk gSA ;fn
AB = 4.5 lseh] BD = 3 lseh rFkk DC = 5 lseh gS] rks x Kkr dhft,A

vkÑfr 14.12

2. vkÑfr 14.13 esa, PS f=Hkqt PQR ds dks.k P dk vkUrfjd lef}Hkktd gSA dqN Hkqtkvksa
ds eki ;gk¡ fn;s x;s gSaA x dk eku Kkr dhft,A

vkÑfr 14.11

48 lseh

28 lseh

36 lseh

3 lseh 5 lseh

4-5 lseh
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vkÑfr 14.13

3. vkÑfr 14.14 esa, ΔPQR eas] RS, ∠R dk vkUrfjd lef}Hkktd gSA nh xbZ foekvksa ds
fy, QS dh yEckbZ p dks x, y, z ds :i esa O;Dr dhft,A

vkÑfr 14.14

 14-4 f=Hkqtksa dh le:irk

f=Hkqt ,d fo'ks"k izdkj dk cgqHkqt gSA vr% cgqHkqt dh le:irk okys izfrcU/k f=Hkqtksa ij
Hkh ykxw gksrs gSaA vr%

nks f=Hkqt le:i gksaxs ;fn

(i) muds laxr dks.k cjkcj gksa] rFkk

(ii) mudh laxr Hkqtk,¡ lekuqikrh gksa

vkÑfr 14.15

4 lseh
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ge dgrs gSa fd ΔABC vkSj ΔDEF le:i gSa rFkk ge bls bl izdkj n'kkZrs gSa

ΔABC ~ ΔDEF (vkÑfr 14.15)

;gk¡ izrhd ‘~’ ^^le:i gS** ds fy, gS

;fn ΔABC ~ ΔDEF, rks ifjHkk"kk ds vuqlkj

∠A = ∠D, ∠B = ∠E, ∠C = ∠F rFkk 
FD

CA

EF

BC

DE

AB == .

14.4.1 le:irk dk AAA ifj.kke

ge n'kkZ;saxs fd mijksDr nksuksa esa ls ,d Hkh izfrcU/k ;fn iwjk gks] rks nwljk Hkh vius vki gks
tkrk gSA vkb, fuEu iz;ksx djsa%

nks f=Hkqt ABC vkSj PQR cukb, ftuesa ∠P = ∠A, ∠Q = ∠B rFkk ∠R = ∠C gks tSlk fd
vkÑfr 14.16 esa n'kkZ;k x;k gSA

vkÑfr 14.16

ΔABC dh Hkqtkvksa AB, BC rFkk CA dks ekfi, rFkk ΔPQR dh Hkqtk,¡ PQ, QR rFkk RP

ekfi,A

vc RP

CA
    

QR

BC
  ,

PQ

AB
rFkk Kkr dhft,A

vki D;k ikrs gSa\ vki ns[ksaxs fd lc vuqikr leku gSa vkSj blfy, f=Hkqt le:i gSaA

vc vki vU; ,slh f=Hkqtksa ds lkFk ;g fØ;k dhft, ftuds laxr dks.k leku gksaA vki
muds lkFk Hkh ;gh ifj.kke ik;saxsA

vr% ge dg ldrs gSa fd

;fn nks f=Hkqtksa esa muds laxr dks.k leku gksa] rks f=Hkqt le:i gksrs gSaA

bls AAA le:irk ifj.kke dgrs gSaA
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14.4.2 le:irk ds fy, SSS ifj.kke

vkb, vc fuEu iz;ksx djsa%

f=Hkqt ABC cukb;s ftlesa AB = 3 lseh, BC = 4.5 lseh rFkk CA = 3.5 lseh [vkÑfr 14.17
(i)].

   (i)    (ii)

vkÑfr 14.17

vc ,d vkSj ΔPQR cukb;s tSlk fd vkÑfr 14.17(ii) esa n'kkZ;k x;k gS ftlesa
PQ = 6 lseh, QR = 9 lseh rFkk PR = 7 lseh gksA

vki ns[krs gSa fd PR

AC

QR

BC

PQ

AB ==

vFkkZr] nksuksa f=Hkqtksa dh laxr Hkqtk,¡ lekuqikrh gSaA

vc vki ΔABC rFkk ΔPQR ds ∠A, ∠B, ∠C rFkk ∠P, ∠Q, ∠R ekfi,A

vki ik,saxs fd ∠A = ∠P, ∠B = ∠Q rFkk ∠C = ∠R.

vU; nks f=Hkqtksa] ftudh laxr Hkqtk,¡ lekuqikrh gksa] dks ysdj bl fØ;k dks nksgjk;saA vki
ik;saxs fd muds laxr dks.k leku gksrs gSaA blfy, f=Hkqt le:i gSaA

vr% ge dg ldrs gSa fd

;fn nks f=Hkqtksa dh laxr Hkqtk,¡ lekuqikrh gksa] rks f=Hkqt le:i gksrs gSaA
bls le:irk dk SSS ifj.kke dgrs gSaA

14.4.3 le:irk dk SAS ifj.kke

vkb, ge fuEu iz;ksx djsaA

,d js[kk[kaM AB = 3 lseh ysdj A ij 600 dk dks.k cukb,A AC dks 4.5 lseh ds cjkcj
dkVdj BC dks feykb,A

7 lseh

9 lseh

6 lseh

3-5 lseh

4-5 lseh

3 lseh
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3 lseh 4-5 lseh

6 lseh 9 lseh

vkÑfr 14.18

vc js[kk[kaM PQ = 6 lseh ysdj P ij 60o dk dks.k cukb, rFkk PR = 9 lseh ds cjkcj
dkVdj QR dks feykb,A

∠B, ∠C, ∠Q rFkk ∠R dks ekfi,A ge ik;saxs fd ∠B = ∠Q rFkk ∠C = ∠R

vr% ΔABC ~ ΔPQR

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

;fn ,d f=Hkqt dk ,d dks.k nwljs f=Hkqt ds ,d dks.k ds cjkcj gks rFkk bu
nks dks.kksa dks cukus okyh Hkqtk,¡ lekuqikrh gSa] rks f=Hkqt le:i gksrs gSaA

bls ge SAS le:irk ifj.kke dgrs gSaA

vr% gekjs ikl f=Hkqtksa dh le:irk ds fuEu rhu egRoiw.kZ ifj.kke gSa%

(i) ;fn nks f=Hkqtksa eas] laxr dks.k leku gksa] rks f=Hkqt le:i gksrs gSaA

(ii) ;fn nks f=Hkqtksa dh laxr Hkqtk,¡ lekuqikrh gksa] rks f=Hkqt le:i gksrs gSaA

(iii);fn ,d f=Hkqt dk ,d dks.k nwljs f=Hkqt ds ,d dks.k ds cjkcj gks rFkk
mu dks.kksa dks cukus okyh Hkqtk,¡ lekuqikrh gksa] rks f=Hkqt le:i gksrs
gSaA

mnkgj.k 14.5: vkÑfr 14.19 esa] nks f=Hkqt ABC rFkk PQR fn;s x, gSa] ftuesa ∠A = ∠P

rFkk ∠B = ∠QA D;k ΔABC ~ ΔPQR gS?

vkÑfr 14.19



fVIi.kh

ekWM~;wy–3
T;kfefr

xf.kr ek/;fed ikB~;Øe

xf.kr 390

gy: gesa fn;k x;k gS fd

∠A = ∠P rFkk ∠B = ∠Q

ge ;g Hkh tkurs gSa fd

∠A + ∠B + ∠C = ∠P + ∠Q + ∠R = 180o

∴ ∠C = ∠R

vr% le:irk ds izFke ifj.kke AAA ds vuqlkj

ΔABC ~ ΔPQR

mnkgj.k 14.6: vkÑfr 14.20 esa] ΔABC ~ ΔPQR. ;fn AC = 4.8 lseh, AB = 4 lseh rFkk
PQ = 9 lseh gS] rks PR Kkr dhft,A

vkÑfr 14.20

gy: ;g fn;k x;k gS fd ΔABC ~ ΔPQR

PR

AC

PQ

AB =∴

ekuk PR = x lseh

x

4.8

9

4 =∴

⇒ 4 x = 9 × 4.8

⇒ x = 10.8

vFkkZr PR = 10.8 lseh

4 
l
se
h 4.8 l

seh

9 
l
seh
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 ns[ksa vkius fdruk lh[kk 14-3

x rFkk y ds eku Kkr dhft, ;fn ΔABC ~ ΔPQR

(i)

vkÑfr 14.21

(ii)

vkÑfr 14.22

(iii)

vkÑfr 14.23

 14-5 dqN vU; egRoiw.kZ ifj.kke

vkb, ledks.k f=Hkqt esa ledks.k okys 'kh"kZ ls lEeq[k Hkqtk ij yEc Mkyus ij tks nks f=Hkqt
curs gS mudh le:irk ds lEcU/k esa ,d vU; egRoiw.kZ ifj.kke i<+saA ml ifj.kke dks ge
vxys i`"B ij nsrs gSa rFkk mls lR;kfir djus dk iz;Ru djsaxsA

6 lseh

5-25 lseh

4 lseh

3 lseh

3-5 lseh

6 lseh

3 lseh

4 lseh
7 lseh
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;fn ,d ledks.k f=Hkqt ds ledks.k okys 'kh"kZ ls d.kZ ij yEc Mkyk tk,]
rks bl yEc ds nksuksa vksj cus gq, f=Hkqt fn, gq, f=Hkqt ds rFkk ijLij ,d
nwljs ds le:i gksrs gSaA

vkb, bls ge ,d fØ;kdyki }kjk lR;kfir djsaA

,d f=Hkqt ABC, ftlesa ∠A ledks.k gS] dh jpuk
dhft,A d.kZ ij fcUnq A ls yEc AD [khafp, tks
BC dks fcUnq D ij feyrk gSA

ekuk ∠DBA = α,

Θ ∠ADB = 90o,

∴ ∠BAD = 90o – α

D;ksafd ∠BAC = 90o rFkk ∠BAD = 90o – α

vr% ∠DAC = α

blh izdkj ∠DCA = 90o – α

∴ ΔADB rFkk ΔCDA le:i gSa D;ksafd buds lHkh laxr dks.k leku gSaA

blh izdkj ΔBAC ds dks.k B, A rFkk C Øe'k% α, 90o rFkk 90o – α gSaA

∴ ΔADB ~ ΔCDA ~ ΔCAB

,d vU; egRoiw.kZ ifj.kke le:i f=Hkqtksa dh Hkqtkvksa rFkk muds {ks=Qyksa ls lacaf/kr gSA

bldk dFku gS

nks le:i f=Hkqtksa ds {ks=Qyksa dk vuqikr mudh laxr Hkqtkvksa ds oxks±
ds vuqikr ds cjkcj gksrk gSA

vkb;s ge bl ifj.kke dks fuEu fØ;kdyki ls lR;kfir djsaA nks f=Hkqt ABC rFkk PQR

tks le:i gSa] [khafp,A le:irk ds dkj.k budh Hkqtk,¡ lekuqikrh gSaA ¼vkÑfr 14-25½

vkÑfr 14.25

vkÑfr 14.24

5 lseh

4-5 lseh
3 lseh

6 lseh
9 lseh

10 lseh
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AD ⊥ BC rFkk PS ⊥ QR [khafp,A

AD RkFkk PS dh yEckb;k¡ ekfi,A

xq.ku AD × BC rFkk PS × QR Kkr dhft,A

vki ik,axs fd AD × BC = 2 . {ks=Qy ΔABC

PS × QR = 2. {ks=Qy ΔPQR

2

2

QR

BC

QRPS

BCAD

 PQR

 ABC =
×
×=

Δ
Δ∴

 {ks«kQydk

 {ks«kQydk
...(i)

D;kasfd PR

AC

PQ

AB

QR

BC ==

2

2

2

2

2

2

PR

AC

PQ

AB

QR

BC

 PQR

 ABC ===
Δ
Δ∴

 {ks«kQydk

 {ks«kQydk

mijksDr fØ;k vU; le:i Hkqtkvksa ds ;qXeksa dks ysdj djus ij] fQj ;gh ifj.kke izkIr
gksxkA vkb, dqN mnkgj.k ysdj bls Li"V djsaA

mnkgj.k 14.7: nks le:i f=Hkqtksa ds {ks=Qykas esa vuqikr Kkr dhft, ;fn mudh laxr
Hkqtkvksa dk ,d ;qXe 2-5 lseh rFkk 5-0 lseh gSA

gy: ekuk f=Hkqt ABC rFk PQR gSaA

ekuk BC = 2.5 lseh rFkk QR = 5.0 lseh

( )
( )

( )
( ) 4

1

5.0

2.5

QR

BC

PQR

 ABC
2

2

2

2

===
Δ
Δ

 {ks«kQydk

 {ks«kQydk

 

mnkgj.k 14.8: ,d f=Hkqt ΔABC esa, PQ || BC rFkk PQ, AB rFkk AC dks Øe'k% P rFkk

Q ij dkVrk gSA ;fn 
3

2

BP

AP =  gks] rks ΔAPQ rFkk ΔABC ds {ks=Qyksa dk vuqikr Kkr

dhft,A

gy: vkÑfr 14.26 esa

PQ || BC

3

2

QC

AQ

BP

AP ==∴

vkÑfr 14.26
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2

3

AQ

QC

AP

BP ==∴

2

5

2

3
1

AQ

QC
1

AP

BP
1 =+=+=+∴

5

2

AC

AQ

AB

AP
       

2

5

AQ

AC

AP

AB
   ==⇒==⇒

∴  ΔAPQ ~ ΔABC

( )
( ) ( )ΔABC~ΔAPQ

25

4

5

2

AB

AP

AB

AP

 ΔABC

 ΔAPQ
22

2

2

Θ=⎟
⎠

⎞
⎜
⎝

⎛=⎟
⎠

⎞
⎜
⎝

⎛==∴
 {ks«kQydk

 {ks«kQydk

 ns[ksa vkius fdruk lh[kk 14-4

1. vkÑfr 14.27 esa, ABC ,d ledks.k f=Hkqt gS] ftlesa A = 90o rFkk C = 30oA n'kkZb,
fd ΔDAB ~ ΔDCA ~ ΔACB gSA

vkÑfr 14.27

2. mu nks le:i f=Hkqtksa ds {ks=Qyksa dk vuqikr Kkr dhft, ftudh laxr Hkqtk,¡ 3 lseh
rFkk 5 lseh yEch gSaA

3. vkÑfr 14.28 esa, ABC ,d f=Hkqt gSA ftlesa DE || BC gSA ;fn AB = 6 lseh rFkk
AD = 2 lseh gks] rks ΔADC rFkk leyac DBCE ds {ks=Qyksa esa vuqikr Kkr dhft,A

vkÑfr 14.28
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4. P, Q rFkk R Øe'k% ΔABC dh Hkqtkvksa AB, BC rFkk CA ds e/; fcUnq gSaA n'kkZb, fd
ΔPQR dk {ks=Qy ΔABC ds {ks=Qy dk ,d pkSFkkbZ gSA

5. ;fn nks le:i f=Hkqtksa ABC rFkk PQR ds rnuq#ih 'kh"kZ yEcksa esa 4 : 9 dk vuqikr gS]
rks ΔABC rFkk ΔPQR ds {ks=Qyksa dk vuqikr Kkr dhft,A

⎥
⎦

⎤
⎢
⎣

⎡ ===  djsaksx iz;dkladsr  
PR

CA

QR

BC

PS

AD

PQ

AB
:

6. ;fn nks le:i f=Hkqtksa ds {ks=Qyksa esa 16 : 25 dk vuqikr gS] rks f=Hkqtksa dh laxr Hkqtkvksa
esa vuqikr Kkr dhft,A

 14-6 ckS/kk;u@ikbFkkxksjl izes;

vc ge ,d egRoiw.kZ izes; dks le:i f=Hkqtksa dh ladYiuk dk iz;ksx djds fl) djsaxs] tks
ckS/kk;u@ikbFkkxksjl izes; ds uke ls fo[;kr gSA

izes;: ,d ledks.k f=Hkqt esa] d.kZ dk oxZ 'ks"k nks Hkqtkvksa ds oxks± ds
;ksxQy ds leku gksrk gSA

fn;k gS:  ,d ledks.k f=Hkqt ABC, ftlesa ∠B = 90o gSA

fl) djuk gS: AC2 = AB2 + BC2

jpuk: B ls BD ⊥ AC [khafp, (nsf[k, vkÑfr 14.29)

miifÙk: BD ⊥ AC

∴ ΔADB ~ ΔABC ...(i)

vkSj ΔBDC ~ ΔABC ...(ii)

(i), ls gesa feyrk gS 
AB

AD

AC

AB =

⇒ AB2 = AC . AD ...(X)

(ii) ls gesa feyrk gS 
BC

DC

AC

BC =

⇒ BC2 = AC . DC ...(Y)

(X) rFkk (Y), dk ;ksx djus ij

AB2 + BC2 = AC (AD + DC)

      = AC . AC = AC2

vkÑfr 14.29
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;g izes; izfl) xzhd xf.krK ikbFkkxksjl ds uke ls fo[;kr gSA bls ewyr% ,d Hkkjrh;
xf.krK ckS/kk;u us ikbFkkxksjl ls 200 o"kZ iwoZ yxHkx 800 bZ-iw- esa fn;k FkkA

14.6.1 ikbFkkxksjl izes; dk foykse

mijksDr izes; dk foykse uhps fn;k gS

,d f=Hkqt esa] ;fn ,d Hkqtk dk oxZ 'ks"k nks Hkqtkvksa ds oxks± ds ;ksx ds
cjkcj gks] rks igyh Hkqtk ds lkeus dk dks.k ledks.k gksrk gSA

;g ifj.kke fuEu fØ;k ls lR;kfir fd;k tk ldrk gSA

,d f=Hkqt ABC cukb;s ftldh Hkqtk,¡ 3 lseh] 4 lseh rFkk 5 lseh gSaA

vFkkZr, AB = 3 lseh, BC = 4 lseh

rFkk AC = 5 lseh (vkÑfr 14.30)

vki ns[k ldrs gSa fd AB2 + BC2 = (3)2 + (4)2

= 9 + 16 = 25

rFkk AC2 = (5)2 = 25

∴ AB2 + BC2 = AC2

vr% vkÑfr 14-30 esa f=Hkqt mijksDr
ifj.kke ds izfrcU/k dks iwjk djrk gSA

vc ∠ABC, dks ekfi;sA vki ik;saxs fd ∠ABC = 90o gSA blh izdkj vki 5 lseh] 12 lseh
rFkk 13 lseh] Hkqtk okys( rFkk 7 lseh] 24 lseh rFkk 25 lseh okys f=Hkqt cukdj nsf[k;s fd
Øe'k% 13 lseh rFkk 25 lseh okyh Hkqtkvksa ds lkeus ds dks.k 900 gSaA

mnkgj.k 14.9: fdlh ledks.k f=Hkqt esa ledks.k ds lkFk okyh Hkqtk,¡ 5 lseh rFkk 12 lseh
yEckbZ dh gSaA d.kZ dh yEckbZ Kkr dhft,A

gy: ekuk ABC ledks.k f=Hkqt gS ftlesa B ij ledks.k gSA

∴ AB = 5 lseh, BC = 12 lseh

vc, AC2 = BC2 + AB2

= (12)2 + (5)2

= 144 + 125

= 169

∴ AC = 13

vr% d.kZ dh yEckbZ 13 lseh gSA

vkÑfr 14.30

5 lseh

4 lseh

3 lseh
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mnkgj.k 14.10: fdlh vk;r ds fod.kZ dh yEckbZ Kkr dhft, ftldh Hkqtk,¡ 3 lseh rFkk
4 lseh gSaA

gy: vkÑfr 14.31 esa, ABCD ,d vk;r gSA fod.kZ
BD dks feykb;sA vc DCB ,d ledks.k f=Hkqt
gSA

∴ BD2 = BC2 + CD2

             = 42 + 32

       = 16 + 9 = 25

∴ BD  = 5

vr% vk;r ABCD ds fod.kZ dh yEckbZ 5 lseh gSA

mnkgj.k 14.11: fdlh leckgq f=Hkqt esa] lR;kfir dhft, fd fdlh Hkqtk ds oxZ dk rhu
xquk 'kh"kZ yEc ds oxZ ds pkj xqus ds cjkcj gksxkA

gy: 'kh"kZ yEc AD ⊥ BC

rFkk BD = CD (vkÑfr 14.32)

ekuk AB = BC = CA = 2a

rFkk BD = CD = a

ekuk AD = x

∴ x2 = (2a)2 – (a)2 = 3a2

3 × (Hkqtk)2 = 3. (2a)2 = 12 a2

4 × ('kh"kZ yEc)2 = 4. 3a2 = 12a2

vr% ifj.kke lgh gSA

mnkgj.k 14.12: ABC ,d ledks.k f=Hkqt gS ftlesa dks.k C = 90o gSA ;fn CD, 'kh"kZ C
ls AB ij Mkys x, yEc dh yEckbZ p gS vkSj BC = a, AC = b rFkk AB = c gks] rks n'kkZb;s fd

(i) pc = ab

(ii) 222 b

1

a

1

p

1 +=

gy: (i) CD ⊥ AB

∴ ΔABC ~ ΔACD

p

a

b

c
  =∴

vkÑfr 14.31

vkÑfr 14.32

vkÑfr 14.33

3 lseh

4 lseh
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⇒ pc = ab

  (ii) AB2 = AC2 + BC2

;k c2 = b2 + a2

22

2

ab
p

ab +=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

  ;k 2222

22

2 b

1

a

1

ba

ba

p

1 +=+=

 ns[ksa vkius fdruk lh[kk 14-5

1. fdlh f=Hkqt ABC dh Hkqtk,¡ uhps nh xbZ gSaA Kkr dhft, fd buesa ls dkSulk ledks.k
f=Hkqt gS% [AB = c, BC = a, CA = b]

(i) a = 4 lseh, b = 5 lseh, c = 3 lseh

(ii) a = 1.6 lseh, b = 3.8 lseh, c = 4 lseh

(iii) a = 9 lseh, b = 16 lseh, c = 18 lseh

(iv) a = 7 lseh, b = 24 lseh, c = 25 lseh

2. nks ck¡l] ftudh Å¡pkb;k¡ 6 eh rFkk 11 eh gSa] lery Hkwfe ij m/okZ/kj [kM+s gSaA ;fn
muds iknksa esa 12 eh dh nwjh gks] rks muds Åijh fljksa ds chp nwjh Kkr dhft,A

3. fdlh oxZ] ftldh Hkqtk 10 lseh gS] ds fod.kZ dh yEckbZ Kkr dhft,A

4. vkÑfr 14.34 esa, ∠C U;wudks.k gS rFkk AD ⊥ BC gSA n'kkZb, fd

AB2 = AC2 + BC2 – 2 BC. DC.

vkÑfr 14.34
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5. fdlh ledks.k f=Hkqt ABC, ftlesa ∠B = 90o gS] dh Hkqtkvksa AB rFkk AC ds Øe'k%
e/; fcUnq L rFkk M gSaA n'kkZb;s fd 4LC2 = AB2 + 4 BC2 gSA

6. ,d ΔABC, ftlesa ∠C=90o gS] dh Hkqtkvksa CA rFkk CB ij Øe'k% fcUnq P rFkk Q

fLFkr gSaA fl) dhft, fd AQ2 + BP2 = AB2 + PQ2  gSA

7. ΔPQR ,d lef}ckgq ledks.k f=Hkqt gS ftlesa ∠Q = 90o gSA fl) dhft, fd
PR2 = 2PQ2 gSA

8. ,d lh<+h nhokj ds lkFk bl rjg yxh gS fd og nhokj dh 4 eh dh Å¡pkbZ rd igq¡prh
gSA ;fn lh<+h dk ikn nhokj ls 3 eh dh nwjh ij gS rks lh<+h dh yEckbZ Kkr dhft,A

vkb, nksgjk,¡

• og oLrq,¡ ftuds vkdkj ,d tSls gksa ij eki fHkUu gksa] le:i oLrq,¡ dgykrh gSaA

• dksbZ nks cgqHkqt ftlds laxr dks.k leku rFkk laxr Hkqtk,¡ lekuqikrh gSa] le:i gksrh
gSaA

• ;fn fdlh f=Hkqt dh ,d Hkqtk ds lekUrj ,d js[kk [khaph tk,] rks ;g nwljh Hkqtkvksa
dks ,d gh vuqikr esa foHkkftr djrh gS rFkk bldk foykseA

• fdlh f=Hkqt ds ,d dks.k dk vkUrfjd lef}Hkktd] lEeq[k Hkqtk dks nks ,sls js[kk[k.Mksa
esa foHkkftr djrk gS] tks dks.k cukus okyh Hkqtkvksa ds lekuqikrh gksrs gSaA

• nks f=Hkqt le:i gksrs gSa ;fn

(a) muds laxr dks.k leku gksa

(b) mudh laxr Hkqtk,¡ lekuqikrh gksa

• le:irk dh dlkSfV;k¡

- AAA dlkSVh

- SSS dlkSVh

- SAS dlkSVh

• ;fn ,d ledks.k f=Hkqt ds ledks.k okys 'kh"kZ ls d.kZ ij yEc Mkyk tk,] rks bl yEc
ds nksuksa vksj cus f=Hkqt fn, gq, f=Hkqt ds rFkk ijLij ,d nwljs ds le:i gksrs gSaA

• nks le:i f=Hkqtksa ds {ks=Qyksa dk vuqikr mudh rnuq:ih Hkqtkvksa ds oxks± ds vuqikr
ds leku gksrk gSA
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• ,d ledks.k f=Hkqt ds d.kZ dk oxZ 'ks"k nks Hkqtkvksa ds oxks± ds ;ksx ds cjkcj gksrk gSA
¼ckS/kk;u@ikbFkkxksjl izes;½

• ;fn fdlh f=Hkqt esa fdlh Hkqtk dk oxZ 'ks"k nks Hkqtkvksa ds oxks± ds ;ksx ds cjkcj gksrk
gS rks igyh Hkqtk ds lkeus dk dks.k ledks.k gksrk gSA ¼ikbFkkxksjl izes; dk foykse½

 vkb, vH;kl djsa

1. nks cgqHkqtksa dh le:irk dh dlkSfV;k¡ fyf[k,A

2. nks f=Hkqtksa dh le:irk dh fofHkUu dlkSfV;k¡ fyf[k,A

3. fuEu esa fdl fdl esa Δ ABC rFkk Δ PQR le:i gSa\

(i) ∠A = 40o, ∠B = 60o, ∠C = 80o, ∠P = 40o, ∠Q = 60o rFkk ∠R = 80o

(ii) ∠A = 50o, ∠B = 70o, ∠C = 60o, ∠P = 50o, ∠Q = 60o rFkk ∠R = 70o

(iii) AB = 2.5 lseh, BC = 4.5 lseh, CA = 3.5 lseh

PQ = 5.0 lseh, QR = 9.0 lseh, RP = 7.0 lseh

(iv) AB = 3 lseh, BC = 7.5 lseh, CA = 5.0 lseh

PQ = 4.5 lseh, QR = 7.5 lseh, RP = 6.0 lseh

4. vkÑfr 14.35 esa, AD = 3 lseh, AE = 4.5 lseh, DB = 4.0 lseh gks] rks CE Kkr dhft,]
fn;k x;k gS fd DE || BC gSA

   vkÑfr 14.35 vkÑfr 14.36

5. vkÑfr 14.36 esa, DE || AC gSA vkÑfr esa nh xbZ foekvksa ls x dk eku Kkr dhft,A

6. vkÑfr 14.37 esa] ,d ΔABC gS] ftlesa AD = 5 lseh, DB = 3 lseh, AE = 2.50 lseh rFkk
EC = 1.5 lseh gSA D;k DE || BC gS? vius mÙkj ds fy, dkj.k fyf[k,A

3 lseh

2 lseh

3 lseh
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vkÑfr 14.37 vkÑfr 14.38

7. vkÑfr 14.38 esa]  ΔABC ds ∠A dk vkUrfjd lef}Hkktd AD gSA nh x;h foekvksa ls
x Kkr dhft,A

8. nks le:i f=Hkqtksa ABC rFkk DEF ds ifjeki Øe'k% 12 lseh rFkk 18 lseh gSaA ΔABC

vkSj ΔDEF ds {ks=Qyksa dk vuqikr Kkr dhft,A

9. nks le:i f=Hkqtksa ABC rFkk PQR ds 'kh"kZ yEc AD rFkk PS dh yEckbZ;k¡ 2.5 lseh rFkk
3.5 lseh gSaA ΔABC rFkk ΔPQR ds {ks=Qyksa dk vuqikr Kkr dhft,A

10. fuEu esa ls dkSu ls f=Hkqt ledks.k f=Hkqt gSa\

(i) AB = 5 lseh, BC = 12 lseh, CA = 13 lseh

(ii) AB = 8 lseh, BC = 6 lseh, CA = 10 lseh

(iii) AB = 10 lseh, BC = 5 lseh, CA = 6 lseh

(iv) AB = 25 lseh, BC = 24 lseh, CA = 13 lseh

(v) AB = a2 + b2, BC = 2ab, CA = a2 – b2

11. 2a Hkqtk okys ,d leckgq f=Hkqt dk {ks=Qy Kkr dhft,A

12. 12 eh rFkk 17 eh Å¡pkbZ ds nks ckal lery Hkwfe ij [kM+s gSa rFkk muds iknksa ds chp
dh nwjh 12 eh gSA muds f'k[kjksa ds chp dh nwjh Kkr dhft,A

13. vkÑfr 14.39 esa] n'kkZb;s fd

AB2 = AC2 + BC2 + 2 BC. CD

vkÑfr 14.39

2-5 lseh

1-5 lseh

3 lseh

5 lseh

3-75 lseh

2-5 lseh
3 lseh
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14. ,d lh<+h nhokj ds lkFk j[kus ij Hkwfe ls 8 eh dh ÅpkbZ rd igqaprh gSA ;fn nhokj
rFkk lh<+h ds ikn ds chp dh nwjh 6 eh gS] rks lh<+h dh yEckbZ Kkr dhft,A

15. ,d leckgq f=Hkqt esa n'kkZb, fd ,d Hkqtk ds oxZ dk rhu xquk mldh ekf/;dk ds oxZ
ds pkj xqus ds cjkcj gksrk gSA

 ns[ksa vkius D;k lh[kk ds mÙkj

14.1

1. (i) 6 lseh (ii) 6 lseh (iii) 10 lseh

2. (i) ugha (ii) gk¡ (iii) gk¡

14.2

1. 7.5 lseh 2. 4 lseh

3.
x

yz
 (x ≠ –1)

14.3

1. (i) x = 4.5, y = 3.5 (ii) x = 70, y = 50 (iii) x = 2 lseh, y = 7 lseh

14.4

2. 9 : 25 3. 1 : 8 5. 16 : 81 6. 4 : 5

14.5

1. (i) gk¡ (ii) ugha (iii) ugha (iv) gk¡

2. 13 eh 3. 10 2  lseh 8. 5 eh

 vkb, vH;kl djsa ds mÙkj

3. (i) rFkk (iii) 4. 6 lseh 5. 4.5 lseh 6. gk¡: 
EC

AE

DB

AD =

7. 4.5 lseh 8. 4 : 9 9. 25 : 49 10. (i), (ii), (iv) rFkk (v)

11. 3 a2 12. 13 eh 14. 10 eh
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