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vè;k; 11

jpuk,¡

11.1 Hkwfedk

fiNys vè;k;ksa esa vkÑfr;k¡] tks fdlh izes; dks fl¼ djus ;k iz'uksa dks gy djus esa
vko';d Fkha] os ;FkkFkZ ugha FkhaA os osQoy vkidks fLFkfr dk vuqHko djus rFkk lgh roZQ
nsus dh lgk;rk osQ fy, [khaph xb± FkhaA rFkkfi] dHkh&dHkh 'kq¼ vkÑfr dh vko';drk
gksrh gSA mnkgj.k osQ fy,] fdlh cuus okys Hkou dk ekufp=k cukuk] vkStkjksa vkSj e'khuksa
osQ fofHkUu Hkkxksa dk [kkdk cukuk] lM+d dk ekufp=k cukuk vkfnA bu vkÑfr;ksa dks
cukus osQ fy, oqQN vk/kjHkwr T;kferh; midj.kksa dh vko';drk gksrh gSA vkiosQ ikl
T;ksesVªh ckDl vo'; gksxk] ftlesa fuEu midj.k gksrs gSa %

(i) va'kkfdr iVjh (ruler)] ftlosQ ,d vksj lsaVhehVj rFkk feyhehVj fpfUgr gksrs
gSa rFkk nwljh vksj bap vkSj mlosQ Hkkx fpfUgr gksrs gSaA

(ii) lsV&LDok;j dk ,d ;qXe ftlesa ,d osQ dks.k 90º] 60º] rFkk 30º rFkk nwljs
osQ dks.k 90º] 45º rFkk 45º gksrs gSaA

(iii) fMokbMj] ftldh nksuksa Hkqtkvksa esa nks uqdhys fljs gksrs gSaA bu Hkqtkvksa dks
lek;ksftr fd;k tk ldrk gSA

(iv) ijdkj] ftlesa isafly yxkus dk fo/ku gksrk gSA

(v) pk¡nk

lkekU;r% ,d T;kferh; vkÑfr] tSls fd f=kHkqt] o`Ùk] prqHkZqt] cgqHkqt vkfn ftuesa
ekisa nh gksa dks cukus esa bu lHkh midj.kksa dh vko';drk gksrh gS] ijUrq T;kferh; jpuk
T;kferh; vkÑfr cukus dh og izfØ;k gS ftlesa osQoy nks midj.k& ,d va'kkadughu
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iVjh (ungraduated) vkSj ,d ijdkj dk iz;ksx gksrk gSA mu jpukvksa esa ftuesa eki Hkh
fn, gksa] vki va'kkfdr iVjh vkSj pk¡ns dk Hkh iz;ksx dj ldrs gSaA bl vè;k; esa] oqQN
vk/kjHkwr jpuk,¡ crkbZ tk,¡xhA budk iz;ksx djosQ oqQN fo'ks"k f=kHkqtksa dh jpuk dh
tk,xhA

11.2 vk/kjHkwr jpuk,¡

d{kk VI esa] vkius vè;;u fd;k gS fd fdl izdkj ,d o`Ùk] ,d js[kk[kaM dk yac
lef}Hkktd] 30º] 45º] 60º] 90º vkSj 120º osQ dks.kksa rFkk ,d fn, x, dks.k osQ
lef}Hkktd dh jpuk dh tkrh gSA ijUrq bu jpukvksa osQ fy, mfpr dkj.k ugha crk,
x, FksA bl vuqPNsn esa] vki buesa ls oqQN dh jpuk,¡] dkj.k crkrs gq, fd D;ksa ;s
jpuk,¡ izkekf.kd gSa] djsaxsA

jpuk 11.1 : ,d fn, gq, dks.k osQ lef}Hkktd dh jpuk djukA

,d dks.k ABC fn;k gSA ge blosQ lef}Hkktd dh jpuk djuk pkgrs gSaA

jpuk osQ pj.k :
1. B dks osQUnz ekudj rFkk dksbZ f=kT;k ysdj ,d pki yxkb, tks fdj.k BA vkSj BC

dks Øe'k%] eku yhft,] E vkSj D ij izfrPNsn djrk gS [nsf[k, vkÑfr 11.1(i)]A

2. iqu% D vkSj E dks osQUnz ekudj rFkk  
1

2
 DE ls cM+h f=kT;k ysdj pki yxkb,] tks

(eku yhft,) ,d nwljs dks F ij izfrPNsn djrs gSaA

3. fdj.k BF [khafp, [nsf[k, vkÑfr 11.1(ii)]A
;gh fdj.k BF, dks.k ABC dk vHkh"V lef}Hkktd gSA

vkÑfr 11.1

vkb, ge ns[ksa fd bl fof/ ls dks.k lef}Hkktd fdl izdkj izkIr gqvk gSA
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DF vkSj EF dks feykb,A vc f=kHkqtksa BEF rFkk BDF esa]

BE = BD (,d gh pki dh f=kT;k,¡ )

EF = DF (leku f=kT;k okys pki)

BF = BF (mHk;fu"B)

vr%] ∆BEF ≅ ∆BDF (SSS fu;e)

blls izkIr gksrk gS % ∠EBF = ∠ DBF (CPCT)

jpuk 11.2 : ,d fn, x, js[kk[kaM osQ yEc lef}Hkktd (yEck/Zd) dh jpuk djuk A

,d js[kk[kaM AB fn;k gSA ge blosQ yEc lef}Hkktd dh jpuk djuk pkgrs gSaA

jpuk osQ pj.k :

1. A vkSj B dks osQUnz ekudj rFkk 
1

2
 AB ls vfèkd

f=kT;k ysdj js[kk[kaM AB osQ nksuksa vksj (,d
nwljs dks izfrPNsn djrs gq,)A pki yxkb,

2. eku yhft, fd ;s pki ,d nwljs dks P vkSj
Q ij izfrPNsn djrs gS aA PQ dks feykb,
(nsf[k, vkÑfr 11.2)A

3. eku yhft, PQ, AB dks fcUnq M ij izfrPNsn
djrh gSA

rc js[kk PMQ, AB dk vHkh"V yEc lef}Hkktd gSA

vkb, ge ns[ksa fd ;g fof/ fdl izdkj AB dk yEc lef}Hkktd nsrh gSA

A vkSj B dks P vkSj Q ls feykb, ftlls AP, AQ, BP rFkk  BQ  izkIr gksrs gSaA

f=kHkqtksa PAQ rFkk PBQ esa]

AP = BP (leku f=kT;k okys pki)

AQ = BQ (leku f=kT;k okys pki)

PQ = PQ (mHk;fu"B)

vr%] ∆ PAQ ≅ ∆ PBQ (SSS fu;e)

blfy,] ∠ APM = ∠ BPM (CPCT)

vkÑfr 11.2
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vc f=kHkqtksa PMA rFkk PMB esa,

AP = BP (igys dh rjg)

PM = PM (mHk;fu"B)

∠ APM = ∠ BPM (Åij fl¼ fd;k tk pqdk gS)

vr%] ∆ PMA ≅ ∆ PMB (SAS fu;e)

blfy,] AM = BM vkSj ∠ PMA = ∠ PMB (CPCT fu;e)

D;ksafd ∠ PMA + ∠ PMB = 180° (jSf[kd ;qXe vfHkx`ghr)

ge ikrs gSa%
∠ PMA = ∠ PMB = 90°

vr% PM, vFkkZr~ PMQ, js[kk[kaM AB dk yEc lef}Hkktd gSA

jpuk 11.3 : ,d nh xbZ fdj.k osQ izkjafHkd fcUnq ij 60º osQ dks.k dh jpuk djukA

vkb, ge izkjafHkd fcUnq  A okyh fdj.k AB ysa [nsf[k, vkÑfr 11.3(i) ]A ge ,d fdj.k
AC dh jpuk djuk pkgrs gSa] ftlls fd ∠ CAB = 60° gksA bloQks djus dh ,d fof/
uhps nh gSA

jpuk osQ pj.k :

1. A dks osQUnz ekudj vkSj dksbZ f=kT;k ysdj ,d o`Ùk
dk pki [khafp,] tks AB dks eku yhft, ,d fcUnq
D ij izfrPNsn djrk gSA

2. D dks osQUnz ekudj vkSj mlh f=kT;k] tks igys yh
xbZ Fkh] ls ,d pki [khafp,] tks pj.k 1 esa [khapsa
x, pki dks fcUnq E ij izfrPNsn djrk gSA

3. E ls tkus okyh fdj.k AC [khafp, ¹nsf[k, vkÑfr
11.3 (ii)ºA

rc ∠ CAB gh 60° dk vHkh"V dks.k gSA

vc vkb, ns[ksa fd ;g fof/ oSQls 60° dk dks.k nsrh gSA

DE dks feykb,A

vkÑfr 11.3
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rc] AE = AD = DE (jpuk ls)

vr%] ∆ EAD ,d leckgq f=kHkqt gS vkSj  ∠ EAD, tks fd ∠ CAB osQ cjkcj gS] 60°

dk gSA

iz'ukoyh 11.1

1. ,d nh gqbZ fdj.k osQ izkjafHkd fcUnq ij 900 osQ dks.k dh jpuk dhft, vkSj dkj.k lfgr jpuk
dh iqf"V dhft,A

2. ,d nh gqbZ fdj.k osQ izkjafHkd fcUnq ij 450 osQ dks.k dh jpuk dhft, vkSj  dkj.k lfgr
jpuk dh iqf"V dhft,A

3. fuEu ekiksa osQ dks.kksa dh jpuk dhft, %

(i) 30° (ii) 22 
1

2

°
(iii) 15°

4. fuEu dks.kksa dh jpuk dhft, vkSj pk¡ns }kjk ekidj iqf"V dhft, %

(i) 75° (ii) 105° (iii) 135°

5. ,d leckgq f=kHkqt dh jpuk dhft,] tc bldh Hkqtk nh gks rFkk dkj.k lfgr jpuk dhft,A

11.3 f=kHkqtksa dh oqQN jpuk,¡

vHkh rd oqQN vk/kjHkwr jpukvksa ij fopkj fd;k x;k gSA fiNyh d{kkvksa esa dh xbZ

jpukvksa vkSj mi;ZqDr of.kZr jpukvksa dk iz;ksx dj] vc oqQN f=kHkqtksa dh jpuk,¡ dh

tk,¡xhA vè;k; 7 ls Lej.k dhft, fd SAS, SSS, ASA rFkk RHS nks f=kHkqtksa dh

lok±xlerk osQ fu;e gSaA vr% ,d f=kHkqt vf}rh; gksrk gS] ;fn (i) nks Hkqtk,¡ vkSj chp

dk dks.k fn, gksa] (ii) rhuksa Hkqtk,¡ nh gksa] (iii) nks dks.k vkSj chp dh Hkqtk nh gks rFkk

(iv) ledks.k f=kHkqt esa d.kZ vkSj ,d Hkqtk nh gksA vkius d{kk VII esa bu f=kHkqtksa dh jpuk

djuk lh[kk gSA vkb,] vc ge f=kHkqtksa dh oqQN vkSj jpukvksa ij fopkj djsaA vkius è;ku

fn;k gksxk fd fdlh f=kHkqt dh jpuk osQ fy,] de ls de mlosQ rhu Hkkx fn, gksus

pkfg,A ijUrq rhu Hkkxksa osQ lHkh lap; (combinations) blosQ fy, i;kZIr ugha gSaA

mnkgj.k osQ fy,] ;fn nks Hkqtk,¡ rFkk ,d dks.k (chp dk dks.k ugha) fn, gksaA rks
vf}rh; :i ls f=kHkqt dh jpuk lnSo laHko ugha gSA
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jpuk 11.4 : fn, gq, vk/kj] ,d vk/kj dks.k rFkk vU; nks Hkqtkvksa osQ ;ksx ls f=kHkqt

dh jpuk djukA

,d f=kHkqt ABC esa vk/kj BC, ,d vk/kj dks.k ekuk ∠B rFkk vU; nks Hkqtkvksa dk ;ksx
AB + AC fn;k gSA vkidks f=kHkqt ABC dh jpuk djuh gSA

jpuk osQ pj.k :

1. vk/kj BC [khafp, vkSj fcUnq B ij fn, x, dks.k
osQ cjkcj ∠XBC cukb,A

2. fdj.k BX ls AB + AC osQ cjkcj js[kk[kaM
BD dkfV,A

3. DC dks feykb, rFkk ∠BDC osQ cjkcj dks.k
DCY cukb,A

4. eku yhft, CY, BX dks A ij izfrPNsfnr djrh
gS (nsf[k, vkÑfr 11.4)A

rc] ABC vHkh"V f=kHkqt gSA

vkb, ns[ksa fd vkius vHkh"V f=kHkqt dSls izkIr fd;kA

fn, x, ekiu vuqlkj] vk/kj BC rFkk ∠B cuk, x,
gSaA iqu% f=kHkqt ACD esa]

∠ACD = ∠ ADC (jpuk ls)

vr% AC = AD gksxk, vkSj fiQj

AB = BD – AD = BD – AC

vFkkZr~ AB + AC = BD

oSdfYid fof/ :

mi;ZqDr nks pj.kksa dh iqujko`fÙk dhft,A iqu% CD dk
lef}Hkktd PQ [khafp, tks BD dks fcUnq A ij izfrPNsn
djrk gS (nsf[k, vkÑfr 11.5)A AC dks feykb,A rc]
ABC vHkh"V f=kHkqt gSA è;ku nhft, fd A, CD osQ
yac lef}Hkktd ij fLFkr gS] vr% AD = AC gSA

vkÑfr 11.4

vkÑfr 11.5
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fVIi.kh : f=kHkqt dh jpuk laHko ugha gksxh ;fn ;ksx AB +  AC ≤ BC gksA

jpuk 11.5 : ,d f=kHkqt dh jpuk djuk ftldk vk/kj] ,d vk/kj dks.k rFkk vU; nks

Hkqtkvksa dk vUrj fn;k gksA

vk/kj BC, ,d dks.k] ekuk ∠B, rFkk vU; nks Hkqtkvksa dk vUrj (AB – AC) ;k (AC – AB)

fn;k gSA vkidks f=kHkqt ABC dh jpuk djuh gSA Li"Vr% fuEu nks fLFkfr;k¡ gSa%

fLFkfr (i) : eku yhft, AB > AC gS] vFkkZr~ AB – AC fn;k gSA

jpuk osQ pj.k :

1. vk/kj BC [khafp, vkSj fcUnq B ij fn, x, dks.k
osQ cjkcj ,d dks.k] eku yhft, dks.k XBC,

cukb,A

2. fdj.k BX ls AB – AC osQ cjkcj js[kk[kaM BD

dkfV,A

3. DC dks feykb, vkSj DC dk yEc lef}Hkktd
PQ [khafp,A

4. ekuk fd og BX dks fcUnq A ij izfrPNsn djrk gSA
AC dks feykb, (nsf[k, vkÑfr 11.6)A

rc] ABC vHkh"V f=kHkqt gSA

vkb, vc ge ns[ksa fd fdl izdkj vkius vHkh"V f=kHkqt izkIr fd;k gSA

fn, x, ekiu osQ vuqlkj vk/kj BC vkSj ∠B cuk, x, gSaA fcUnq A, DC osQ yac
lef}Hkktd ij fLFkr gSA

vr%, AD = AC

blfy,] BD = AB – AD = AB – AC

fLFkfr (ii) : eku yhft, AB < AC gS] vFkkZr~  AC – AB fn;k gqvk gSA

vkÑfr 11.6
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jpuk osQ pj.k :

1. ogh tSlk fLFkfr (i) esaA

2. foijhr fn'kk esa c<+h gqbZ js[kk BX ls AC – AB osQ
cjkcj ,d js[kk[kaM BD dkfV,A

3. DC dks feykb, rFkk DC dk yEc lef}Hkktd PQ

[khafp,A

4. eku yhft, fd PQ, BX dks A ij izfrPNsn djrh
gSA AC dks feykb, (nsf[k, vkÑfr 11.7)A

rc] ABC vHkh"V f=kHkqt gSA

vki jpuk dh iqf"V fLFkfr (i) dh rjg gh dj ldrs gSaA

jpuk 11.6 : ,d f=kHkqt dh jpuk dhft, ftldk ifjeki rFkk nksuksa vk/kj dks.k fn, gksaA

vk/kj osQ dks.k ∠ B rFkk ∠ C vkSj (BC + CA + AB) fn, gSaA vkidks f=kHkqt ABC dh
jpuk djuh gSA

jpuk osQ pj.k :

1. BC + CA + AB osQ cjkcj ,d js[kk[kaM XY, [khafp,A

2. ∠LXY dks.k B osQ cjkcj rFkk ∠MYX  dks.k C osQ cjkcj cukb,A

3. ∠ LXY rFkk ∠ MYX dks lef}Hkkftr dhft,A ekuk ;s lef}Hkktd ,d fcUnq A  ij
izfrPNsn djrs gSa [nsf[k, vkÑfr 11.8(i)]A

vkÑfr 11.8 (i)

vkÑfr 11.7
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4. AX dk yac lef}Hkktd PQ rFkk AY dk yac lef}Hkktd RS [khafp,A

5. eku yhft, fd PQ, XY dks fcanq B ij rFkk RS, XY dks fcanq C ij izfrPNsn djrk gSA
AB vkSj AC dks feykb, [nsf[k, vkÑfr 11.8(ii)]A

vkÑfr 11.8 (ii)

rc ABC vHkh"V f=kHkqt gSA jpuk osQ leFkZu osQ fy,] vki ikrs gSa fd B, AX osQ yac
lef}Hkktd ij fLFkr gSA

vr%] XB = AB gSA blh izdkj] CY = AC gSA

blls izkIr gksrk gS% BC + CA + AB = BC + XB + CY = XY

iqu% ∠BAX = ∠AXB (D;ksafd ∆ AXB esa] AB = XB)

rFkk ∠ABC = ∠BAX + ∠AXB = 2 ∠AXB = ∠LXY

blh izdkj] ∠ACB = ∠MYX] tSlk pkfg, FkkA

mnkgj.k 1 : ,d f=kHkqt ABC dh jpuk dhft, ftlesa ∠B = 60°, ∠ C = 45° vkSj
AB + BC + CA = 11 cm gSA

jpuk osQ pj.k :

1. ,d js[kk[kaM PQ = 11 cm gS ( = AB + BC + CA) [khafp,A

2. P ij 60° dk dks.k rFkk Q ij 45° dk dks.k cukb,A
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vkÑfr 11.9

3. bu dks.kksa dks lef}Hkkftr dhft,A eku yhft, fd ;s lef}Hkktd ,d fcUnq A ij
izfrPNsn djrs gSaA

4. AP dk yac lef}Hkktd DE [khafp, tks PQ dks fcanq B ij izfrPNsn djrk gS vkSj AQ

dk yac lef}Hkktd [khafp, tks PQ dks fcanq C ij izfrPNsn djrk gSA

5. AB dks vkSj AC dks feykb, (nsf[k, vkÑfr 11.9)A

rc] ABC vHkh"V f=kHkqt gSA

iz'ukoyh 11.2

1. ,d f=kHkqt ABC dh jpuk dhft,] ftlesa BC = 7 cm, ∠B = 75° vkSj AB + AC = 13 cm

gksA

2. ,d f=kHkqt ABC dh jpuk dhft,] ftlesa BC = 8 cm, ∠B = 45° vkSj AB – AC =  3.5 cm

gksA

3. ,d f=kHkqt PQR dh jpuk dhft,] ftlesa QR = 6 cm, ∠Q = 60° vkSj PR – PQ = 2 cm gksA

4. ,d f=kHkqt XYZ dh jpuk dhft,] ftlesa ∠Y = 30°, ∠Z = 90° vkSj XY + YZ + ZX

= 11 cm gksA

5. ,d ledks.k f=kHkqt dh jpuk dhft,] ftldk vk/kj 12 cm vkSj d.kZ rFkk vU; Hkqtk
dk ;ksx 18 cm gSA
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11.4 lkjka'k

bl vè;k; esa] vkius iVjh vkSj ijdkj dh lgk;rk ls fuEu jpuk,¡ dh gSa%
1. ,d fn, gq, dks.k dks lef}Hkkftr djukA

2. ,d fn, gq, js[kk[kaM dk yac lef}Hkktd [khapukA

3. 60° bR;kfn osQ dks.k cukukA

4. ,d f=kHkqt dh jpuk djuk] ftlesa vk/kj] ,d vk/kj dks.k rFkk vU; nks Hkqtkvksa dk ;ksx fn;k
gksA

5. ,d f=kHkqt dh jpuk djuk] ftlesa vk/kj] ,d vk/kj dks.k rFkk vU; nks Hkqtkvksa dk vUrj
fn;k gksA

6. ,d f=kHkqt dh jpuk djuk] ftldk ifjeki ,oa nks vk/kj dks.k fn, gksaA
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