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19

funsZ'kkad T;kfefr

,d cM+s uD'ks ij fdlh xk¡o vFkok lM+d dh [kkst ,d dfBu dk;Z gS ftlds fy,
vR;f/kd [kkst dh vko';drk iM+rh gS ijUrq uD'ks dks dqN NksVs rFkk fu;af=r oxks± esa
ck¡Vdj bls vklku fd;k tk ldrk gSA izR;sd oxZ dks ,d v{kj rFkk ,d la[;k vFkok nks
la[;k ;qXeksa }kjk igpkuk tk ldrk gSA blesa ls ,d v{kj@la[;k uD'ks dh Å/okZ/kj ck¡V
¼tks LraHk n'kkZrh gS½ rFkk nwljh {kSfrt ck¡V ¼tks iafDr;ka n'kkZrh gS½ dks lwfpr djrk gSA

vkÑfr 19.1
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mijksDr vkÑfr 19.l (i),  esa geus uD'ks ij Nk;kafdr oxZ dks ladsr ¼dksM½ (B,2) ;k (4, 2)

[vkÑfr 19.1 (ii))] }kjk n'kkZ;k x;k gSA ladsr esa iz;ksx la[;kf}d dks ge Øfer ;qXe
(ordered pair) dgrs gSaA ;fn gesa fdlh uxj ds ladsr ¼dksM½ dk irk gS rks ge uD'ks esa
ml Nk;kafdr oxZ ds vUrxZr mldh yxHkx fLFkfr fu/kkZfjr dj ldrs gSa ijUrq okLrfod
fLFkfr dk irk gesa fQj Hkh ugha yxrkA fdlh ry esa ,d fcUnq dh okLrfod fLFkfr dks
fu/kkZfjr djus ds rjhds dks ,d Ýkalhlh xf.krK rFkk n'kZu'kkL=h jsus MsdkZV ¼1596&1650½
us fn;kA

blesa fdlh fcUnq dh fLFkfr dks ry esa nks la[;kvksa] ftUgsa ml fcUnq ds dkrhZ; funsZ'kkad
(Cartesian co-ordinates) dgrs gSa] }kjk n'kkZ;k tkrk gSA

bl ikB esa ge ,d fcUnq ds dkrhZ; funsZ'kkad ds fo"k; esa i<+saxs] ry esa fLFkr nks fcUnqvksa ds
chp nwjh Kkr djus] nks fcUnqvksa dks tksM+us okys js[kk[k.M dks fdlh fn;s x;s vUr% vuqikr
esa ckaVus okys fcUnq ds funsZ'kkad Kkr djus rFkk ,d f=Hkqt] ftlds 'kh"kZ fn;s x;s gksa] ds
dsUnzd (centroid) ds funsZ'kkad Kkr djus ds fy, lw=ksa ds fo"k; esa i<+saxsA

 mís';

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

• ,d ry esa fofHkUu fcUnqvksa dh fLFkfr fu/kkZfjr dj ldsa(

• nks fn;s x, funsZ'kkadksa okys fcUnqvksa ds chp dh nwjh Kkr dj ldsa(

• ml fcUnq ds funsZ'kkad Kkr dj ldsa tks nks fn;s x, fcUnqvksa ls cus js[kk[k.M dks ,d
fn;s x, vuqikr esa var%foHkkftr djsa(

• nks fcUnqvkas dks feykus okys js[kk[kaM dk e/; fcUnq Kkr dj ldsa(

• fdlh f=Hkqt] ftlds 'kh"kks± ds funsZ'kkad fn;s gksa] ds dsUnzd ds funsZ'kkad Kkr dj ldsa(

• mijksDr ladYiukvksa ij vk/kkfjr iz'u gy dj ldsaA

 visf{kr iwoZ Kku

• la[;k js[kk ds fo"k; esa Kku

• la[;kvksa ij ewyHkwr lafØ;k,¡

• ,d ledks.k f=Hkqt ds xq.k/keks± dk Kku
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 19-1 funsZ'kkad rU=

;kn dhft, vkius ikB 5 esa nks pjksa okys jSf[kd lehdj.kksa ds vkys[k [khapus ds fo"k; esa i<+k
FkkA

ry esa ,d fcUnq dh fLFkfr fuf'pr gksrh gS] tks nks yEcor v{kksa ls nwfj;ksa ds lkis{k gksrh
gS & bu v{kksa dks ge js[kkvkas XOX′ rFkk YOY′ ls n'kkZrs gSa rFkk ;g ,d nwljs ij yEc
gksrh gSa rFkk vkil esa O ij izfrPNsn djrh gSaA (vkÑfr 19.2)

vkÑfr 19.2

{kSfrt la[;k js[kk XOX′ dks ge x-v{k rFkk Å/okZ/kj js[kk YOY′ dks ge y-v{k dgrs gSaA
fcUnq O tgk¡ nksuksa la[;k js[kk,¡ dkVrh gSa] dks ewy fcUnq dgrs gSaA nksuksa v{kksa dks feykdj
ge bls vk;rkdkj funsZ'kkad ra= dgrs gSaA

fcUnq O ls x-v{k ds nk;sa Hkkx (OX) dks x-v{k dh /kukRed fn'kk rFkk ck;ha vksj dks
_.kkRed fn'kk dgrs gSaA

bl izdkj x-v{k ds Åij dh vksj ds Hkkx vFkkZr OY dh vksj dks /ku fn'kk rFkk x-v{k ds
uhps ds Hkkx OY′ dks y-v{k dh _.k fn'kk dgrs gSaA

 19-2 ,d fcUnq ds funsZ'kkad

,d fcUnq dh nks yEcor v{kksa ls nwjh] ftUgsa ml fcUnq ds funsZ'kkad dgrs gSa] ml fcUnq dh
ry e s a  f LF k fr fu/ k k Z f jr djrh g S A i fji kVh }kj k i z F ke l a[;k dk s
x-funsZ'kkad ¼Hkqt½ dgrs gSa rFkk nwljh la[;k dks y-funsZ'kkad ¼dksfV½ dgrs gSaA x-funsZ'kkad
fcUnq dh y-v{k ls nwjh n'kkZrk gS tcfd y-funsZ'kkad fcUnq dh x-v{k ls nwjh n'kkZrk gSA
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vkÑfr 19.3

mijksDr vkÑfr 19.3 esa fcUnqvksa A vkSj B ds funsZ'kkad Øe'k% (3, 2) vkSj (–2, –4) gSaA

vki dg ldrs gSa fd fcUnq A(3, 2) dh y-v{k ls nwjh 3 ,dd gS rFkk x-v{k ls nwjh 2 ,dd

gSA ifjikVh }kjk fcUnq ds funsZ'kkadksa dks Øfer ;qXe vFkkZr (x funsZ'kkad] y funsZ'kkad) }kjk

iznf'kZr djrs gSaA fcUnq A(3, 2) ls Li"V gS fd mldk x-funsZ'kkad 3 rFkk y-funsZ'kkad 2 gSA

blh izdkj fcUnq B(–2, –4) dk x-funsZ'kkad –2 rFkk y-funZs'kkad –4 gSA

lkekU;r% ,d fcUnq P(x, y) ds funsZ'kkad ls gekjk vfHkizk; gS fd fcUnq P dh

y-v{k ls nwjh x ,dd rFkk x-v{k ls nwjh y ,dd gSA

/;ku jgs fd ewy fcUnq (origin) O ds funsZ'kkad (0, 0) gSaA  x-v{k ij izR;sd fcUnq dk y

funZs'kkad 'kwU; gS rFkk y-v{k ij izR;sd fcUnq dk x-funsZ'kkad 'kwU; gSA

lkekU;r% x-v{k ij fLFkr fdlh fcUnq] tks ewy fcUnq ls nka;h vksj gS] ds funsZ'kkad (a, 0) gSa

rFkk tks ewy fcUnq ls ck;ha vksj gS] ds funsZ'kkad (–a, 0) gSa] tgk¡ ‘a’ ,d 'kwU;srj /ku la[;k

gSA

blh izdkj y-v{k ij fLFkfr fdlh fcUnq] tks  x-v{k ds Åij dh vksj gS] ds funsZ'kkad (0, b)

rFkk tks fcUnq x-v{k ds uhps dh vksj fLFkr gS ds funsZ'kkad (0, –b) gSa] tgk¡ b ,d 'kwU;srj

/ku la[;k gSA

/;ku nhft, fd vk;rkdkj funsZ'kkad v{kksa ds lkis{k nks fcUnq] ftuds funsZ'kkad (x, y) rFkk

(y, x) gSa] fHkUu fcUnq gSaA mnkgj.kr;k] vkÑfr 19-4 esa] fcUnqvkas (3, 4) rFkk (4, 3) dh fLFkfr;k¡

n'kkZ;h x;h gSaA
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vkÑfr 19.4

mnkgj.k 19.1: fuEu fcUnqvksa ds x-funsZ'kkad rFkk y-funsZ'kkad fyf[k,%

(a) (l, 1) (b)  (–3, 2) (c) (–7, –5) (d) (2, –6)

gy:      (a) x-funsZ'kkad = l (b) x funsZ'kkad = –3

y funsZ'kkad = l      y funsZ'kkad = 2.

     (c)  x funsZ'kkad = –7 (d) x funsZ'kkad = 2

y funsZ'kkad = –5.      y funsZ'kkad = –6.

mnkgj.k 19.2 : fuEufyf[kr esa ls izR;sd fcUnq dh y-v{k rFkk x-v{k ls nwjh Kkr dhft,%

(a) A(3, 4) (b) B(–5, 1) (c) C(–3, –3) (d) D(8, –9)

gy: (a) fcUnq A  dh y-v{k ls nwjh 3 ,dd rFkk ;g ewy fcUnq ds nk;ah vksj gS rFkk
x-v{k ls nwjh 4 ,dd gS rFkk ;g ewy fcUnq ds Åij dh vksj gSA

(b) fcUnq B dh y-v{k ls nwjh 5 ,dd gS rFkk ;g ewy fcUnq ds ck;ha vksj fLFkr
gS rFkk mldh x-v{k ls nwjh 1 ,dd gS rFkk ;g ewy fcUnq ls Åij dh
vksj gSA

(c) fcUnq C dh y-v{k ls nwjh 3 ,dd gS rFkk ;g ewy fcUnq ds ck;ha vksj fLFkr
gS rFkk mldh x-v{k ls nwjh Hkh 3 ,dd gS rFkk  x-v{k ls uhps fLFkr gSA

(d) fcUnq D dh y-v{k ls nwjh 8 ,dd gS rFkk ;g ewy fcUnq ds ck;ha vksj fLFkr
gS rFkk mldh x-v{k ls nwjh 9 ,dd gS rFkk ;g x-v{k ls uhps fLFkr gSA
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 19-3 prqFkk±'k

v{k XOX′ rFkk YOY′ ry dks pkj Hkkxksa ds ck¡Vrs gSa ftuesa ls izR;sd dks ,d prqFkk±'k dgrs
gSaA

vkÑfr 19.5

pkjksa prqFkk±'kksa dks fuEu izdkj ls ukekfdar fd;k tkrk gSA (vkÑfr 19.5)

XOY : izFke I prqFkk±'k ; YOX′ : f}rh; II prqFkk±'k ;

X′OY′ : r̀rh; III prqFkk±'k ; Y′OX : prqFkZ IV prqFkk±'k

geus [k.M 19.1 esa ijfppkZ dh Fkh fd

(i) x-v{k dk og Hkkx] tks ewy fcUnq ls nk;ha vksj gS /kukRed rFkk ck;ha vksj dk Hkkx
_.kkRed dgykrk gSA

(ii) y-v{k ds fy,, x v{k ds Åij dk Hkkx /kukRed rFkk x-v{k ds uhps dk Hkkx _.kkRed
fy;k tkrk gSA (nsf[k, vkÑfr  19.6)

vkÑfr  19.6 vkÑfr 19.7

vr% izFke prqFkk±'k esa funsZ'kkad (+, +) izdkj ds gksaxs (nsf[k, vkÑfr 19.7) vFkkZr izFke
prqFkk±'k esa x-funsZ'kkad rFkk y-funsZ'kkad nksuksa /ku la[;k,¡ gksaxhA nwljs prqFkk±'k esa x-funsZ'kkad

II prqFkk±'k

III prqFkk±'k IV prqFkk±'k

I prqFkk±'k

I prqFkk±'kII prqFkk±'k

III prqFkk±'k IV prqFkk±'k
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_.k la[;k rFkk y-funsZ'kkad /ku la[;k (–, +) gksxhA blh izdkj rhljs prqFkk±'k esa x rFkk y
funsZ'kkad nksuksa gh _.k la[;k,¡ (–,–) gksaxh rFkk prqFkZ prqFkk±'k esa x-funsZ'kkad /ku la[;k rFkk
y-funsZ'kkad _.k la[;k gksxh (+,–) A

mnkgj.kr;k:

(a) fcUnq P(5, 6) izFke prqFkk±'k esa gS D;ksafd x rFkk y funsZ'kkad nksuksa gh /ku la[;k,¡ gSaA

(b) fcUnq Q(–3, 4) f}rh; prqFkk±'k esa gS D;ksafd x- funsZ'kkad _.k la[;k rFkk y-funsZ'kkad
/ku la[;k gSA

(c) fcUnq R(–2, –3) r`rh; prqFkk±'k esa gS D;ksafd x rFkk y funsZ'kkad nksuksa _.k la[;k,¡ gSaA

(d) fcUnq S(4, –1) prqFkZ prqFkk±'k esa gS D;ksafd x- funsZ'kkad /ku la[;k rFkk y-funsZ'kkad
_.k la[;k gSA

 ns[ksa vkius fdruk lh[kk 19-1

1. fuEufyf[kr esa ls izR;sd fcUnq ds x-funsZ'kkd rFkk y-funsZ'kkad fyf[k,%

(a) (3, 3) (b) (–6, 5) (c) (–1, –3) (d) (4, –2)

2. fuEufyf[kr esa ls izR;sd fcUnq dh x-v{k rFkk y-v{k ls nwfj;k¡ Kkr dhft,%

(a) A(2, 4) (b) B(–2, 4) (c) C(–2, –4) (d) D(2, –4)

3. fuEufyf[kr esa ls izR;sd fcUnq dks fofHkUu prqFkk±'k esa oxhZÑr dhft,%

A(–3, 2), B (2, 3), C(7, -6), D(l, 1),            E(–9, –9),

F (–6, 1), G (–4, –5),.     H(11, –3),         P(3, 12), Q(–13, 6),

 19-4 fcUnqvksa] ftuds funsZ'kkad fn;s gksa] dks ry esa fu:fir djuk

fdlh fcUnq dks mldh x-v{k rFkk x-v{k dh nwfj;ksa
ds vk/kkj ij fu:fir dj ldrs gsSaA vr% dksbZ
fcUnq (h, k) fuEu izdkj ls fu:fir fd;k tkrk gS%

(i) x-v{k ds vuqfn'k OM = h yhft,A
(vkÑfr 19.8).

(ii) OMP ls yEcor fn'kk esa MP = k yhft,A

nksuksa gh (i) rFkk (ii) ds fy, fn'kk ladsr ds fu;e
dk iz;ksx djsaA

mnkgj.kr;k vkÑfr 19-9 esa fcUnq  (–3, 5) rFkk
fcUnq (4, –6) dks fu:fir djds fn[kk;k x;k gSA

vkÑfr 19.8
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vkÑfr 19.10

vkÑfr 19.9

 19-5 nks fcUnqvksa ds chp dh nwjh

ry esa fcUnqvksa P(x
1
, y

1
) rFkk Q(x

2
, y

2
) ds chp dh nwjh js[kk[kaM PQ dh yEckbZ gksrh gSA

fcUnqvksa P rFkk Q ls  x-v{k ij yEc PL rFkk QM

[khafp,A OM ij P ls yEc PR [khafp,A

rks, OL = x
1
, OM = x

2
, PL = y

1
 rFkk QM = y

2

∴ PR = LM = OM – OL = x
2
 – x

1

QR = QM – RM = QM – PL = y
2
 – y

1

D;ksafd ΔPQR ,d ledks.k f=Hkqt gS

∴ PQ2 = PR2 + QR2

       = (x
2
 – x

1
)2 + (y

2
 – y

1
)2 (ikbFkkxksjl izes; }kjk)

∴ ( ) ( )2
12

2
12 yyxxPQ −+−=
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 nks fcUnqvksa ds chp dh nwjh = ( ) ( )22
 vUrj dkksadksfV; vUrjHkqtksa dk +

nwjh dks iz;ksx esa ykbZ tkus okyh bdkbZ ds lkFk fy[kk tkrk gSA

miifj.kke: fcUnq (x
1
, y

1
) dh ewy fcUnq ls nwjh

( ) ( ) 2
1

2
1

2
1

2
1 yx0y0x +=−+−

vkb, dqN mnkgj.k gy djsaA

mnkgj.k 19.3: fuEufyf[kr fcUnq ;qXeksa ds chp dh nwjh Kkr dhft,%

(a) P(6, 8) rFkk Q(–9, –12)

(b) A(–6, –1) rFkk B(–6, 11)

gy: (a) ;gk¡ fcUnq P(6, 8) rFkk Q(–9, –12) gSaA

nwjh ds lw= dk iz;ksx djus ij] ge ikrs gSa

PQ = ( ) ( ){ }22 81269 −−+−−

      = 256254002252015 22 ==+=+

vr% PQ = 25 ,dd

(b) ;gk¡ fcUnq A(–6, –1) rFkk B(–6, 11) gSa

nwjh ds lw= dk iz;ksx djus ij] ge ikrs gSa

AB = ( ){ } ( ){ }22 11166 −−+−−−

      = 12120 22 =+

vr% AB = 12 ,dd

mnkgj.k 19.4: fcUnqvksa (0, 0) rFkk (x, 3) ds chp dh nwjh 5 ,dd gSA x dk eku Kkr
dhft,A

gy: nwjh ds lw= dk iz;ksx djus ij (0, 0) rFkk (x, 3) ds chp dh nwjh

= ( ) ( )22 030x −+−

fn;k x;k gS fd nwjh = 5 ,dd

( ) ( ) 5030x 22 =−+−
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vkÑfr 19.11

O

;k 53x 22 =+

nksuksa vksj dk oxZ djus ij

x2 + 9 = 25

vFkok x2 = 16

;k x = 4±

vr% x = + 4 vFkok – 4 ,dd

mnkgj.k 19.5: n'kkZb, fd fcUnq (1, 1), (3, 0) rFkk (–1, 2) lajs[k gSaA

gy: ekuk P(1, 1), Q(3, 0) vkSj R(–1, 2) fn;s x, fcUnq gSaA

( ) ( )
( ) ( )
( ) ( ) dd,

dd,

dd,

  5or   141211– RP

  52or   4160231–QR

  5or   141013PQ

22

22

22

+=−+−=

+=−+−=

+=−+−=∴

D;ksafd PQ + RP = ( )55 +  ,dd = 52  ,dd = QR

vr% fcUnq P, Q rFkk R lajs[k gaSA

mnkgj.k 19.6: ml o`Ùk dh f=T;k Kkr dhft, ftldk dsUnz fcUnq (0, 0) gS rFkk tks fcUnq
(–6, 8) ls gksdj tkrk gSA

gy: ekuk O(0, 0) rFkk B(–6, 8) fn;s x, fcUnq gSa js[kk[kaM OB dh yEckbZ o`Ùk dh f=T;k
ds cjkcj gSA

∴ ( ) ( )22 0806OB −+−−=

       1006436 =+=

       = 10

vr% o`Ùk dh f=T;k 10 ,dd gSA

 ns[ksa vkius fdruk lh[kk 19-2

1. fuEu fcUnq ;qXeksa ds chp dh nwjh Kkr dhft,%

(a) (3, 2) rFkk (11, 8) (b) (–1, 0) rFkk (0, 3)

(c) (3, –4) rFkk (8, 5) (d) (2, –11) rFkk (–9, –3)
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2. ml o`Ùk dh f=T;k Kkr dhft, ftldk dsUnz (2, 0) gS rFkk tks fcUnq (7, –12) ls gksdj
tkrk gSA

3. n'kkZb, fd fcUnq (–5, 6), (–1, 2) rFkk (2, –1) lajs[k fcUnq gaSA

 19-6 [kaM lw=

,d ,sls fcUnq ds funsZ'kkad Kkr djuk tks nks
fcUnqvksa dks feykus okys js[kk[kaM dks fn;s x, var%
vuqikr esa foHkkftr djrk gksA

ekuk A(x
1
, y

1
) rFkk B(x

2
, y

2
) nks fn, x, fcUnq gSa

rFkk fcUnq P(x, y), AB ij fLFkr gS tks mls fn;s
x, vuqikr m : n esa foHkkftr djrk gSA gesa P ds
funsZ'kkad Kkr djus gSaA

OX ij yEc AL, PM rFkk  BN [khafp, rFkk yEc
AK rFkk PT Øe'k% PM rFkk BN ij [khafp,A

le:i f=Hkqtksa APK rFkk PBT ls

TB

KP

PT

AK

PB

AP == ...(i)

vc AK = LM = OM – OL = x – x
1

PT = MN = ON – OM = x
2
 – x

KP = MP – MK = MP – LA = y – y
1

TB = NB – NT = NB – MP = y
2
 – y

vr% (i) ls,

yy

yy

xx

xx

n

m

2

1

2

1

−
−=

−
−=

izFke nks lEcU/kksa ls]

xx

xx

n

m

2

1

−
−=

vFkok mx
2
 – mx = nx – nx

1

vFkok x(m + n) = mx
2
 + nx

1

vkÑfr  19.12
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vFkok
nm

nxmx
x 12

+
+=

blh izdkj 
TB

KP

PB

AP =  ls

yy

yy

n

m

2

1

−
−=

;k
nm

nymy
y 12

+
+=

nm

nymy
y and ,

nm

nxmx
x 1212

+
+=

+
+=∴ ...(i)

vr% ml fcUnq ds funsZ'kkad tks] fcUnqvksa (x
1
, y

1
) rFkk (x

2
, y

2
) }kjk cus js[kk[kaM

dks m : n ds vUr% vuqikr esa foHkkftr djrk gS] gSa

⎟
⎠

⎞
⎜
⎝

⎛

+
+

+
+

nm
nymy

 ,
nm
nxmx 1212

19.6.1 e/;&fcUnq lw=

fcUnqvksa (x
1
, y

1
) rFkk (x

2
, y

2
) }kjk cus js[kk[kaM dk e/; fcUnq Kkr djus ds fy, m = n ysus

ij gesa izkIr gksrk gS]

2

xx

nn

nxnx
x 1212 +=

+
+=

rFkk
2

yy

nn

nyny
y 1212 +=

+
+=

   fcUnqvksa (x
1
, y

1
) rFkk (x

2
, y

2
) ds e/; fcUnq ds funsZ'kkd gSa
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⎜
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2

yy
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2
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vkb, dqN mnkgj.k ysdj Li"V djsaA

mnkgj.k  19.7: fuEu esa ls izR;sd fcUnq ;qXe dks feykus okys js[kk[k.M dks fn;s x, vuqikr
esa foHkkftr djus okys fcUnq ds funsZ'kkad Kkr dhft,A

(a) (2, 3) rFkk (7, 8), 2 : 3 ds vUr% vuqikr esa

(b) (–1, 4) rFkk (0, –3), 1 : 4 ds vUr% vuqikr esaA
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gy: (a) ekuk A(2, 3) rFkk B(7, 8) fn;s x, fcUnq gSa

ekuk P(x, y) js[kk[kaM AB dks 2 : 3 ds vUr% vuqikr esa foHkkftr djrk gSA

[kaM lw= dk iz;ksx djus ij gesa feyrk gS

4
5

20

32

2372
x ==

+
×+×=

rFkk 5
5

25

32

3382
y ==

+
×+×=

vr% P(4, 5) js[kk[kaM AB dks 2 : 3 ds vUr% vuqikr esa foHkkftr djrk gSA

(b) ekuk A(–1, 4) rFkk B(0, –3) fn;s x;s fcUnq gSaaA

ekuk P(x, y) js[kk[k.M AB dks 1 : 4 ds vUr% vuqikr esa ckaVrk gSA

[kaM&lw= dk iz;ksx djus ij gesa izkIr gksrk gS

( )
5

4

41

1401
x −=

+
−×+×=

rFkk
( )

5

13

41

4431 =
+

×+−×=y

⎟
⎠

⎞
⎜
⎝

⎛−∴
5

13
,

5

4
P  js[kk[k.M AB dks 1 : 4 ds vUr% vuqikr esa foHkkftr djrk gSA

mnkgj.k 19.8: nks fcUnqvksa (3, 4) rFkk (5, 12) dks feykus ls cus js[kk[kaM dk e/; fcanq Kkr
dhft,A

gy: ekuk A(3, 4) rFkk B(5, 12) fn;s x, fcUnq gSaA

ekuk C(x, y) js[kk[kaM AB dk e/; fcUnq gS

e/; fcUnq lw= dk iz;ksx djus ij feyrk gS

4
2

53
x =+=

rFkk 8
2

124 =+=y

vr% C(4, 8) ml fcUnq ds funsZ'kkad gSa tks fcUnqvksa (3, 4) rFkk (5, 12) dks feykus okys
js[kk[kaM dk e/; fcUnq gSA

mnkgj.k 19.9: ,d js[kk[kaM dk e/; fcUnq (2, 3) gSA ;fn js[kk[kaM ds ,d fljs ds funsZ'kkad
(6, 5) gSa] rks mlds nwljs fljs ds funZs'kkad Kkr dhft,A
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gy: ekuk nwljs fljs ds funsZ'kkad A(x, y) gSaA

;g fn;k x;k gS fd C(2, 3), AB dk e/; fcUnq gSA

vr%

2

5y
3and

2

6x
2

+=+=

vFkok 4 = x + 6 vFkok 6 = y + 5

vFkok x = – 2 vFkok y = 1

vr% (–2, 1) nwljs fljs ds funsZ'kkad gSaA

 19-7 f=Hkqt dk dsUnzd

ml f=Hkqt] ftlds 'kh"kks± ds funsZ'kkad fn, gksa] ds dsUnzd ds funsZ'kkad Kkr djuk

ifjHkk"kk: fdlh f=Hkqt dk dsUnzd og fcUnq gS tgk¡ f=Hkqt dh ekf/;dk,¡ feyrh gSa rFkk tks
izR;sd ekf/;dk dks 2 % 1 ds vuqikr esa foHkkftr djrk gSA

ekuk A(x
1
, y

1
), B(x

2
, y

2
) rFkk C(x

3
, y

3
) f=Hkqt ABC ds 'kh"kZ gSaA ekuk ekf/;dk AD vk/kkj

dks lef}Hkkftr djrh gS] rks

⎟
⎠

⎞
⎜
⎝

⎛ ++=
2

yy
,

2

xx
D 3232

vkÑfr  19.14

vc dsUnzd fcUnq G tks AD ij fLFkr gS] mls 2 % 1 ds vUr% vuqikr esa ck¡Vrk gSA ekuk G
ds funsZ'kkad (x, y) gSa rks

3

xxx

12

x1
2

xx
2

x 321
1

32

++=
+

×++×
=

A(x, y) C(2, 3) B(6, 5)
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3
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vr% f=Hkqt ds dsUnzd ds funsZ'kkd gSa
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yyy
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mnkgj.k 19.10: ,d f=Hkqt ds 'kh"kks± ds funsZ'kkad (3, –1), (10, 7) rFkk (5, 3) gSaA f=Hkqt ds
dsUnzd ds funsZ'kkad Kkr dhft,A

gy: ekuk A(3, –1), B(10, 7) rFkk C(5, 3) f=Hkqt ds 'kh"kZ gSaA

ekuk G(x, y) dsUnzd ds funsZ'kkad gSaA

6
3

5103
x =++=

rFkk 3
3

371
y =++−=

vr% (6, 3) f=Hkqt ABC ds dsUnzd G ds funsZ'kkad gSaA

 ns[ksa vkius fdruk lh[kk 19-3

1. fuEufyf[kr fcUnqvksa dks feykus okys js[kk[kaM dks fn;s x, vuqikr esa foHkkftr djus
okys fcUnqvksa ds funsZ'kkad Kkr dhft,%

(a) (1, –2) rFkk (4, 7), 1 : 2 ds vUr% vuqikr esa

(b) (3, –2) rFkk (–5, 4), 1 : 1 ds vUr% vuqikr esa

2. fuEufyf[kr fcUnqvkas dks feykus okys js[kk[kaMksa ds e/; fcUnqvksa ds funZs'kkad Kkr dhft,%

(a) (0, 0) rFkk (8, –5)

(b) (–7, 0) rFkk  (0, 10)

3. ml f=Hkqt dk dsUnzd Kkr dhft, ftlds 'kh"kZ (5, –1), (–3, –2) rFkk (–1, 8) gS
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 vkb, nksgjk,¡

• ;fn fdlh fcUnq ds funsZ'kkad (2, 3) gaS rks mldk x-funsZ'kkad ¼Hkqt½ 2 gS rFkk y-funsZ'kkad
¼dksfV½ 3 gSA

• funsZ'kkad (x, y) esa ‘x’ fcUnq dh y-v{k ls nwjh rFkk 'y' fcUnq dh x-v{k ls nwjh n'kkZrh gSA

• ewy fcUnq ds funsZ'kkad (0, 0) gSaA

• x-v{k ij fLFkr izR;sd fcUnq dk y-funsZ'kkad 0 gS rFkk  y-v{k ij fLFkr izR;sd fcUnq dk
x-funsZ'kkad 0 gSA

• nks v{k XOX′ rFkk YOY′ fdlh ry dks pkj Hkkxksa esa ckaVrs gSaa ftUgsa prqFkk±'k dgrs gSaA

• nks fcUnqvksa (x
1
, y

1
) rFkk (x

2
, y

2
) dks feykus okys js[kk[kaM dh yEckbZ gS

( ) ( )2
12

2
12 yyxx −+−

• fcUnq (x
1
, y

1
) dh ewy fcUnq ls nwjh 2

1
2

1 yx +  gSA

• nks fcUnqvksa (x
1
, y

1
) rFkk (x

2
, y

2
) dks feykus okys js[kk[kaM dks m : n ds vUr% vuqikr esa

foHkkftr djus okys fcUnq ds funsZ'kkad gSa%
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• fcUnqvksa (x
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1
) rFkk (x
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) dks feykus okys js[kk[kaM ds e/; fcUnq ds funsZ'kkad gSa
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• ml f=Hkqt] ftlds 'kh"kks± ds funsZ'kkad (x
1
, y

1
), (x

2
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) rFkk (x
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 vkb, vH;kl djsa

1. vkÑfr 19.15 esa, AB = AC gSA x dk eku Kkr dhft,A
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vkÑfr 19.15

2. fcUnqvksa (2, 3) rFkk (4, x) ds chp dh nwjh 13  ,dd gSA x dk eku Kkr dhft,A

3. ml f=Hkqt dh Hkqtkvksa dh yEckbZ;k¡ Kkr dhft, ftlds 'kh"kZ A(3, 4), B(2, –1) rFkk
C(4, –6) gSaA

4. fl) dhft, fd fcUnq (2, –2), (–2, 1) rFkk (5, 2) ,d ledks.k f=Hkqt ds 'kh"kZ gSaA

5. ml fcUnq ds funsZ'kkad Kkr dhft, tks fcUnqvksa (2, –1) rFkk (–3, 4) dks feykus okys
js[kk[kaM dks 2 : 3 ds vUr% vuqikr eas foHkkftr djrk gSA

6. ml o`Ùk dk dsUnz Kkr dhft, ftlds ,d O;kl ds vUr% fcUnq P(–5, 7) rFkk
Q(3, –11) gSaA

7. ml f=Hkqt ds dsUnzd ds funsZ'kkad Kkr dhft, ftlds 'kh"kZ P(–2, 4), Q(7, –3) rFkk
R(4, 5) gSaA

 ns[ksa vkius fdruk lh[kk ds mÙkj

19.1

1. (a) 3; 3 (b) –6; 5 (c) –1; –3 (d) 4; –2

2. (a) 2 ,dd; 4 ,dd

(b) 2 ,dd ewy fcUnq ls ck;ha vksj ; 4 ,dd x-v{k ls Åij dh vksj

(c) 2 ,dd ewy fcUnq ls ck;ha vksj ; 4 ,dd x-v{k ls uhps

(d) 2 ,dd ewy fcUnq ls nk;ha vksj; 4 ,dd x-v{k ls uhps

3. prqFkk±'k I: B(2, 3), D(1, 1) rFkk P(3, 12)

prqFkk±'k II: A(–3, 2), F(–6, 1) rFkk Q(–13, 6)
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prqFkk±'k III: E(–9, –9) rFkk G(–4, –5)

prqFkk±'k IV: C(7, –6) rFkk H(11, –3)

19.2

1. (a) 10 ,dd (b) 10  ,dd (c) 106  ,dd (d) 185 ,dd

2. 13 ,dd

19.3

1. (a) (2, 1) (b) (–1, 1)

2. (a) ⎟
⎠

⎞
⎜
⎝

⎛ −
2

5
,4 (b) ⎟

⎠

⎞
⎜
⎝

⎛− 5,
2

7

3. ⎟
⎠

⎞
⎜
⎝

⎛

3

5
,

3

1

 vkb, vH;kl djsa ds mÙkj

1. 3 ,dd

2. 0 vFkok 6

3. AB = 26 ,dd, BC = 29  ,dd rFkk CA = 101 ,dd

5. (0, 1)

6. (–1, –2)

7. (3, 2)
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ek/;fed ikB~;Øe

xf.kr

vH;kl dk;Z&T;kfefr

vf/kdre vad: 25 le; : 45 feuV

vuqns'k

1. izR;sd iz'u dk mÙkj iqfLrdk ds vyx&vyx i`"B ij nhft,A

2. fuEu lwpuk viuh mÙkj iqfLrdk esa nhft,A

uke

ukekadu la[;k

fo"k;

vH;kl dk;Z dk izdj.k (Topic)

irk

3. vki vius vH;kl dk;Z dh tkap v/;;u dsUnz ij vius fo"k; v/;kid ls djkbZ,
ftlls vkids dk;Z dk mfpr ifj"dj.k fey ldsA

viuk vH;kl dk;Z jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dks er Hksft,A

1. nks js[kk,a AB rFkk CD ,d nwljs dks O fcUnq ij izfrPNsn djrh gSaA bl izdkj cus dks.kska
esa lEeq[k dks.kksa dk ,d ;qXe gSA

(A) 1, 2

(B) 2, 3

(C) 3, 4

(D) 2, 4

2. fdlh f=Hkqt ABC ds fy, dkSu lk dFku lR; gS? 1

(A) AB + BC = AC

(B) AB + BC < AC

(C) AB + BC > AC

(D) AB + BC + AC = 0
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3. ,d vk;r dh vklUu Hkqtkvksa ds ;qXeksa ds e/; fcUnqvksa dks feykus okyk prqHkqZt 1

(A) vk;r gS

(B) oxZ gS

(C) leprqHkqZt gS

(D) leyEc gS

4. vkÑfr esa] PT o`Ùk ds fcUnq T ij Li'kZ js[kk gSA ;fn ∠BTA = 45o rFkk  ∠PTB = 70o,

gks] rks ∠ABT cjkcj gS: 1

(A) 110o

(B) 70o

(C) 45o

(D) 23o

5. nks fcUnqvksa A vkSj B ds funsZ'kkad Øe'k% (2, 3) rFkk (4, x) gSaA ;fn AB2 = 13 gks] rks x
dk laHko eku gS: 1

(A)  –6

(B) 0

(C) 9

(D) 12

6. ΔABC esa, AB = 10 lseh vkSj DE || BC rFkk AE = 
4

1
ACA AD Kkr dhft,A 2

7. ABCD ,d leprqHkqZt gSA n'kkZb, fd 4AB2 = AC2 + BD2 2
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8. x-v{k ij ml fcUnq ds funsZ'kkad Kkr dhft, tks fcUnqvksa (3, 8) rFkk (9, 5) ls leku
nwjh ij gSA 2

9. ,d js[kk[k.M ds e/; fcUnq ds funZs'kkad (2, 3)  gSA ;fn js[kk[k.M ds ,d vUr% fcUnq
ds funsZ'kkad (6, 5) gksa] rks nwljs vUr% fcUnq ds funsZ'kkad Kkr dhft,A

10. ,d f=Hkqt ds 'kh"kks± ds funsZ'kkad (3, –1), (10, 7) rFkk (5, 3) gSA blds dsUnzd ds
funZs'kkad Kkr dhft,A 2

11. ,d U;wu dks.k ΔABC eas] AD ⊥ BC gSA fl) dhft, fd

AC2 = AB2 + BC2 – 2BC. BD 4

12. fl) dhft, fd leku vk/kkj ¼;k ,d gh vk/kkj½ vkSj nks lekUrj js[kkvksa ds chp cus
lekUrj prqHkqZt {ks=Qy esa leku gksrs gSaA 6
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