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13

fu n sZ ' k k ad k sa d h  d k r h Z ;  i z . k k y hfu n sZ ' k k ad k sa d h  d k r h Z ;  i z . k k y hfu n sZ ' k k ad k sa d h  d k r h Z ;  i z . k k y hfu n sZ ' k k ad k sa d h  d k r h Z ;  i z . k k y h

vkiu s f lu sek gkW y] L V sf M ;e] cl ;k j sy esa viu k L Fkku  < w¡ < k gksxkA mn kgj .kkFkZ H-4 dk vFkZ gS
Hoha iaf Dr  esa pkSFkk L Fkku A n wlj s ' kCn ksa esa H vkSj  4 vkids L Fkku  ds f u n sZ' kkad gSaA bl izdkj  f dlh
Hkh f L Fkf r  dks T ;kf ef r  esa la[;k r Fkk o .kZekyk ¼chth; vo /kkj .kk½  } kj k f u :f ir  f d;k tkr k gSA
f dlh dkW yksu h ds f p= esa Hkh f of HkUu  ?kj ksa ¼tks f d ,d f o' ks"k vu qØe esa gksa½  dh r Fkk lM +dksa vkSj
ikdks±  dh f L Fkf r  f n [kkbZ tkr h gS] vFkkZr ~ chth; vo/kkj .kk dks T ;kf er h; f p=sa tSls lj y j s[kk] o`Ùk
vkSj  cgqHkqt } kj k f u :f ir  f d;k tkr k gSA

xf .kr  dh ml ' kk[kk ds v/;;u ] tks T ;kf ef r  o chtxf .kr  esa ij L ij  lEc U/k cr kr h gS] dks
f u n sZ' k k ad  T ; k f e f rf u n sZ' k k ad  T ; k f e f rf u n sZ' k k ad  T ; k f e f rf u n sZ' k k ad  T ; k f e f r  ;k dkr hZ; T ;kf ef r  dgr s gSaA bldk Js; Ýkal ds izf l) xf .kr K j su s n dksr Z

dks tkr k gSA

bl ikB  esa ge f u n sZ' kkad T ;kf ef r  dh ekSf ydr k,¡  r Fkk T ;kf ef r  esa lj y j s[kk dh /kkj .kk vkSj  mlds
chtxf .kr h; f u :i.k esa lEcU/k ds ckj s esa i< +saxsA

     m í s' ; m í s' ; m í s' ; m í s' ;

b l  i k B  d s v / ; ; u  d s c k n ]  v k i  f u E u f y f [ k r  e sa l e F k Z g k s t k , ¡ x s %b l  i k B  d s v / ; ; u  d s c k n ]  v k i  f u E u f y f [ k r  e sa l e F k Z g k s t k , ¡ x s %b l  i k B  d s v / ; ; u  d s c k n ]  v k i  f u E u f y f [ k r  e sa l e F k Z g k s t k , ¡ x s %b l  i k B  d s v / ; ; u  d s c k n ]  v k i  f u E u f y f [ k r  e sa l e F k Z g k s t k , ¡ x s %

• f u n sZ' kkadksa dh dkr hZ; iz.kkyh dks if j Hkkf "kr  dj u k] f tu esa ewyf cUn q] f u n sZ' kkad v{k] pr qFkk± ' k
vkf n  lf Eef yr  gSa(

• n wj h lw= vkSj  f oHkktu  lw= O;qRiUu  dj u k(

• f n , gq, ' kh"kks±  ls f =Hkqt ds {ks=Qy dk lw= O;qRiUu  dj u k(

• f n , gq, r hu  f cUn qvksa dh laj s[kr k izekf .kr  dj u k(

• >qdko r Fkk j s[kk dh izo.kr k tSls in ksa dh O;k[;k dj u k(

• n ks f cUn qvksa ls gksdj  tku s okyh j s[kk dh izo.kr k dk lw= Kkr  dj u k(

• n h xbZ izo.kr k okyh j s[kkvksa dh lekUr j r k r Fkk yEcor r k ds izf r cU/k dh O;k[;k dj u k(

• j s[kk } kj k f u n sZ' kkad v{kksa ij  cu s vUr %[k.M ksa dks Kkr  dj u k(

• n ks j s[kkvksa ds chp dks.k Kkr  dj u k] ;f n  mu dh izo .kr k,a n h gqbZ gSaA
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• ,d f cUn q ds f u n sZ' kkad Kkr  dj u k] ;f n  ewy f cUn q dks f dlh vU; f cUn q ij  L Fkku kUr f j r  dj
f n ;k tk, A

• f dlh oØ dk :ikar f j r  lehdj .k Kkr  dj u k] ;f n  ewy f cUn q dks f dlh vU; f cUn q ij
L Fkku kUr f j r  dj  f n ;k tk,A

 i wo Z K k u i wo Z K k u i wo Z K k u i wo Z K k u

• la[;k i)f r

• ,d f u n sZ' kkad r y esa f cUn qvksa dks f pf =r  dj u k

• j Sf [kd lehdj .kksa dk vkys[k

• j Sf [kd lehdj .kksa ds gy

    13.1 v k ; r k d k j  f u n sZ' k k ad  v { k v k ; r k d k j  f u n sZ' k k ad  v { k v k ; r k d k j  f u n sZ' k k ad  v { k v k ; r k d k j  f u n sZ' k k ad  v { k

iqu % ;kn  dhf t,  f d ge f iNyh d{kkvksa esa n ks
ij Lij  yEcor  js[kkvksa } kj k ,d r y esa ,d f cUn q
dh f L Fkf r  f L Fkj  ¼f u f ' pr ½  dj u k lh[k pqds gSaA
ml f L Fkj  ¼f u f ' pr ½  f cUn q O dks] tgk¡  ;s j s[kk,¡
,d n wlj s dks dkV r h gSa ewyf cUn q dgr s gSa tSlk
f p= 13.1 esa n ' kkZ;k x;k gSA ;s ij L ij  yEcor
j s[kk,¡  f u n sZ' kkad v{k dgykr h gSaA {kSf r t j s[kk
XOX' dks x- v{k ;k x dk v{k r Fkk Å/okZ/kj
j s[kk YOY' dks y- v{k ;k y dk v{k dgr s gSaA

13.1.1 , d  f c U n q d s d k r h Z;  f u n sZ' k k ad , d  f c U n q d s d k r h Z;  f u n sZ' k k ad , d  f c U n q d s d k r h Z;  f u n sZ' k k ad , d  f c U n q d s d k r h Z;  f u n sZ' k k ad

,d fcUn q ds fun sZ'kkad Kkr djus ds fy, ge f uEu
fof/k dk vuqlj .k dj saxsA X'OX rFkk YOY' dks
fu nsZ' kkad v{k ysaA eku k bl ry esa P dksbZ fcUnq gSA
fcUnq P ls '

PA XOX⊥ rFkk '
PB YOY⊥  [khafp,A

rc nwjh OA = x, x-v{k ds vu qfn 'k rFkk OB = y,

y-v{k ds vu qf n' k yhf t,A bu v{kksa ds vu qlkj
fcUn q P dh f LFkfr  dk irk pyrk gSA x v{k ds
vu qf n' k ekih xbZ n wj h OA, Hkqt ;k  x- fu nsZ' kkad
rFkk y- v{k ds vu qf n'k ekih xbZ nwjh OB (=PA)

fcUn q P dh dksfV  ;k y- fu nsZ' kkad dgykr s gSaA Hkqt
vkSj  dksf V ,d lkFk ysus ij f cUnq P ds f unsZ' kkad
dgykrs gSaA bl izdkj fcUnq P ds f un sZ' kkad (x rFkk
y) gSa] tks ry esa ,d f cUn q dh fL Fkfr  n' kkZr s gSaA ;s
nks la[;k,¡  Øf er  ; qX eØf er  ; qX eØf er  ; qX eØf er  ; qX e cukrh gSa] D;ksafd ;g Øe
ftlesa ge bu iw.kk±dksa dks fy[krs gSa] egÙoiw.kZ gSA

f p =  1 3 - 1f p =  1 3 - 1f p =  1 3 - 1f p =  1 3 - 1

f p =  1 3 - 2f p =  1 3 - 2f p =  1 3 - 2f p =  1 3 - 2

xx′

y′

y

O

x
AO

B P( )x, y

y

x′

y′
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f p= 13.3 esa vki n s[k ldr s gSa f d ;qX e (2, 3) ds Øe dh
f L Fkf r  (3, 2) ls f HkUu  gSA bl izdkj  ge dg ldr s gSa f d
(x, y) r Fkk (y, x) n ks f HkUu  izdkj  ds tksM +s r y esa n ks f HkUu
izdkj  ds f cUn q n ' kkZr s gSaA

13.1.2 p r q F k k ± ' kp r q F k k ± ' kp r q F k k ± ' kp r q F k k ± ' k

ge tku rs gSa f d fu nsZ'kkad v{k XOX' rFkk YOY' ,d r y
dks pkj  Hkkxksa esa ck¡ Vrs gSaA ;s Hkkx prqFkk± 'k dgykr s gSa] tSlk
fp= 13.4 esa n' kkZ;k x;k gSA fpg~u ksa ds vuqlkj f cUnq
P(x, y) dh f LFkfr  f ofHkUu prqFkk±' kksa esa] gesa izkIr gksrh gSA
I izFke pr qFkk± ' k x > 0, y > 0

II f } r h; pr qFkk± ' k x < 0, y > 0

III r r̀ h; pr qFkk± ' k x < 0, y < 0

IV pr qFkZ pr qFkk± ' k x > 0, y < 0

 13.2 n k s f c U n qvn k s f c U n qvn k s f c U n qvn k s f c U n qv

1 3 - 2  n k s f c U n qv k sa d s c h p  d h  n wj h1 3 - 2  n k s f c U n qv k sa d s c h p  d h  n wj h1 3 - 2  n k s f c U n qv k sa d s c h p  d h  n wj h1 3 - 2  n k s f c U n qv k sa d s c h p  d h  n wj h

;kn  dhf t, f d vkiu s n ks f cUn qvksa P (x
1
,y

1
) r Fkk Q (x

2
,y

2
) ds chp dh n wj h f u Eu  izdkj  ls O;qRiUu

dh gSA ,d j s[kk l  XX' [khaf p, tks P ls gksdj  tk,A Q ls l ij  ,d yEc [khaf p;s r Fkk ekf u ;s

f d izf r PNsn h f can q R gSA ∆ PQR ,d ledks.k f =Hkqt gSA

lkFk gh] PR
21MM=

12

12

xx

OMOM

−=

−=

vkSj QR
22 RMQM −=

2 1

2 1

2 1

QM PM

ON ON

y y

= −

= −

= −

vc PQ2 22
QRPR += (ikbFkkxksj l izes;)

2

12

2

12 )()( yyxx −+−=

∴   PQ 2

12

2

12 )()( yyxx −+−=

f p =  1 3 - 4f p =  1 3 - 4f p =  1 3 - 4f p =  1 3 - 4

f p =  1 3 - 3f p =  1 3 - 3f p =  1 3 - 3f p =  1 3 - 3

f p =  1 3 - 5f p =  1 3 - 5f p =  1 3 - 5f p =  1 3 - 5

O

y′

xx′

y

• (2,3)

• (3,2)

N2

y

Q( , )x y2 2

N1

x′ x

1
RP( , )x y1 1

M1 M2

y′

O

x′ x
NMLO

O(0, 0)

S
V

T

m1

R( )x, y

m2

P( , )x y1 1

Q( , )x y2 2

y
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f V I i . k h %f V I i . k h %f V I i . k h %f V I i . k h %     ;g lw= lHkh pr qFkk± ' kksa ds f cUn qvksa ds f y, lR; gSA f cUn q P(x,y) dh ewyf cUn q
O(0,0) ls n wj h

 OP 22
yx +=  gSA

vkb, bu  lw=ksa dks mn kgj .kksa } kj k L i"V  dj saA

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.1.    f u Eu f yf [kr  f cUn q ;qX eksa ds chp dh n wj h Kkr  dhf t,A

(i) A(14,3) rFkk B(10,6) (ii) M(–1,2) rFkk N(0,–6)

g y  %g y  %g y  %g y  %

(i) n ks f cUn qvksa ds chp dh n wj h ( ) ( )
2

12

2

12 yyxx −+−=

;gk¡ x
1
 = 14, y

1
 = 3, x

2
 = 10, y

2
 = 6

∴  A vkSj B ds chp dh n wj h ( ) ( )
22

361410 −+−=

( ) ( )
22

34 +−= 916 += 25=  = 5

A vkSj B ds chp dh n wj h 5 b dkbZ gSA

(ii) ;gk¡ x
1
 = –1, y

1
 = 2, x

2
 = 0 vkSj y

2
 = –6

M vkSj N ds chp dh n wj h = ( ) ( )
22

26)1(0 −−+−−  = 2)8(1 −+  = 641+  = 65

M vkSj  N f cUn qvksa ds chp dh n wj h = 65  bdkbZ

mn kgj .kmn kgj .kmn kgj .kmn kgj .k 13.2. fl) dhft, fd fcUnq P(–1, –1), Q(2, 3) vkSj R (–2, 6) ledks.k f=Hkqt ds 'kh"kZ gaSA

g y %g y %g y %g y %

PQ2  = (2 + 1)2 + (3 + 1)2 =  32 + 42 = 9 + 16 =  25

  QR2 = ( −4)2 + (3)2 = 16 + 9 = 25

vkSj     RP2  = 12 + ( −7)2 = 1 + 49 = 50

∴ PQ2  + QR2 = 25+25=50= RP2

⇒
∆ PQR ,d ledks.k ∆  gS ¼ikbFkkxksj l izes; ds f oykse } kj k½

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.3.   n ' kkZb;s f d f cUn q A(1, 2), B(4, 5) r Fkk C(–1, 0) ,d lj y j s[kk ij  f L Fkr  gSaA

g y  %  g y  %  g y  %  g y  %  ;gk¡

AB = ( ) ( )
22

2514 −+−  bdkbZ = 18  bdkbZ = 3 2  bdkbZ

BC = ( ) ( )
22

5041 −+−− bdkbZ = 50  bdkbZ = 5 2  bdkbZ
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v kS j AC = ( ) ( )
22

2011 −+−−  bdkbZ = 44 +  bdkbZ = 2 2  bdkbZ

vc AB + AC = ( )3 2 2 2+  bdkbZ 5 2=  bdkbZ = BC

vFkkZr ~ BA + AC = BC

vr % A, B, C ,d lj y j s[kk ij  f L Fkr  gSaA n wlj s ' kCn ksa esa( A,B,C laj s[k gSaA

  m n k g j . km n k g j . km n k g j . km n k g j . k 13.4.    f l) dhf t;s f d f cUn q (2a, 4a), (2a, 6a) r Fkk ( )2 3 ,5a a a+  leckgq f =Hkqt

ds ' kh"kZ gSa f tldh izR;sd Hkqtk 2a gSA

g y  %g y  %g y  %g y  % eku k f cUn q A (2a, 4a), B (2a, 6a) r Fkk C ( )2 3 ,5a a a+  gSaA

AB = 2)2(0 a+  = 2a bdkbZ

BC = 2 2( 3 ) ( )a a+ −  bdkbZ = 223 aa +  = 2a b dkbZ

vkSj AC   = 2 2( 3 ) ( )a a+ +  = 2a b dkbZ

⇒ AB + BC > AC, BC + AC > AB vkSj

AB + AC > BC vkSj AB = BC = AC = 2a

⇒ A, B, C Hkqtk 2a okys leckgq f =Hkqt ds ' kh"kZ gSaA

     n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.1

1. f u Eu f yf [kr  f cUn q ;qX eksa ds chp dh n wj h Kkr  dhf t;s%

(a) (5, 4) r Fkk (2, –3) (b) (a, –a) r Fkk (b, b)

2. f l) dhf t,  f d f u Eu  f cUn qvksa dk izR;sd lewg ,d ledks.k f =Hkqt ds ' kh"kZ gSa %

(a) (4, 4), (3, 5), (–1,–1) (b) (2, 1), (0, 3), (–2, 1)

3. f n [kkb;s f d f u Eu  f cUn qvksa dk izR;sd lewg ,d f =Hkqt ds ' kh"kZ gSa %

(a)  (3, 3), (–3, 3) r Fkk (0, 0) (b) (0, a), (a, b) r Fkk (0, 0) (;f n ab = 0)

4. f n [kkb;s f d f u Eu  f cUn qvksa dk izR;sd lewg laj s[k gS %

(a) (3, –6), (2, –4) r Fkk (– 4, 8) (b) (0,3), (0, – 4) r Fkk (0, 6)

5. (a) f n [kkb;s f d f cUn q (0, –1), (–2, 3), (6, 7) r Fkk (8, 3) ,d vk;r  ds ' kh"kZ gSaA

(b) f n [kkb;s f d f cUn q (3, –2), (6, 1), (3, 4) r Fkk (0, 1) ,d oxZ ds ' kh"kZ gSaA
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  13.3 f o H k k t u  l w=f o H k k t u  l w=f o H k k t u  l w=f o H k k t u  l w=

13.3.1 v U r %  f o H k k t uv U r %  f o H k k t uv U r %  f o H k k t uv U r %  f o H k k t u

eku k ),( 11 yxP  vkSj ),( 22 yxQ  j s[kk l ij  n ks f n , x,  f cUn q gSa r Fkk ),( yxR , PQ dks m
1
 : m

2

vu qikr  esa vUr % f oHkkf tr  dj r k gSA

K k r  d j u k  g S %K k r  d j u k  g S %K k r  d j u k  g S %K k r  d j u k  g S % f cUn q R ds f u n sZ' kkad x vkSj y

j p u kj p u kj p u kj p u k : P, Q vkSj  R ls XX' ij  Øe' k% PL, QN vkSj RM yEc [khaf p;s tks XX'  dks Øe' k% L, M

r Fkk N ij  f eyr s gSaA QNRT⊥  r Fkk QNPV⊥ [khaf p;sA

f o f / k  %f o f / k  %f o f / k  %f o f / k  % R j s[kk[k.M PQ dks m
1
 : m

2
 ds vu qikr  esa vUr % f oHkkf tr  dj r k gSA

⇒  R j s[kk[k.M PQ ij  f L Fkr  gS vkSj 
1

2

mPR

RQ m
=

r Fkk ∆  RPS vkSj ∆  QRT esa]

QRTRPS ∠=∠ (laxr  dks.k D;ksaf d RTPS )

v kS j 090=∠=∠ QTRRSP

∴ QRTRPS ∆∆ ~ (dks‚] dks‚ dks‚ le:ir k)

⇒
PR RS PS

RQ QT RT
= = ... (i)

lkFk gh 
1xxOLOMLMPS −=−==

xxOMONMNRT −=−== 2

1yySMRMRS −=−=

yyTNQNQT −=−= 2
.

lehdj .k (i) ls gesa izkIr  gksr k gS%

1 1 1

2 2 2

m x x y y

m x x y y

− −
= =

− −

)()( 1221 xxmxxm −=−⇒

vkSj )()( 1221 yymyym −=−

1 2 2 1

1 2

m x m x
x

m m

+
⇒ =

+
 r Fkk 

1 2 2 1

1 2

m y m y
y

m m

+
=

+

bl izdkj R ds f u n sZ' kkad gSa %










+

+

+

+

21

1221

21

1221 ,
mm

ymym

mm

xmxm

f p =  1 3 - 6f p =  1 3 - 6f p =  1 3 - 6f p =  1 3 - 6

x′ x
NMLO

O(0, 0)

S
V

T

m1

R( )x, y

m2

P( , )x y1 1

Q( , )x y2 2

y
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j s [ k k [ k . M  d s e / ;  f c U n q  d s f u n s Z' k k adj s [ k k [ k . M  d s e / ;  f c U n q  d s f u n s Z' k k adj s [ k k [ k . M  d s e / ;  f c U n q  d s f u n s Z' k k adj s [ k k [ k . M  d s e / ;  f c U n q  d s f u n s Z' k k ad

;f n R, PQ dk e/; f cUn q gS] r ks 121 == mm  (D;ksaf d R, PQ  dks vu qikr 1:1 esa f oHkkf tr

dj r k gS½

e/; f cUn q ds f u n sZ' kkad 






 ++

2
,

2

2121 yyxx

13.3.2 c k g ~ ;  f o H k k t uc k g ~ ;  f o H k k t uc k g ~ ;  f o H k k t uc k g ~ ;  f o H k k t u

eku k R j s[kk[k.M PQ  dks vu qikr  m
1
:m

2 
esa ckg~; f oHkkf tr  dj r k gSA

K k r  d j u k  g SK k r  d j u k  g SK k r  d j u k  g SK k r  d j u k  g S :  R ds f u n sZ' kkad

j p u kj p u kj p u kj p u k : f cUn q P, Q vkSj R ls XX' ij  Øe' k% PL, QN vkSj RM yEc [khaf p;s vkSj PS ⊥ RM  r Fkk QT

⊥ RM [khaf p;sA

L i"V r % ∆ RPS ~ ∆ RQT..

RP PS RS

RQ QT RT
∴ = =

;k 
2

1

2

1

2

1

yy

yy

xx

xx

m

m

−

−
=

−

−
=

)()( 1221 xxmxxm −=−⇒

r Fkk )()( 1221 yymyym −=−

bu ls izkIr  gksr k gS

1 2 2 1

1 2

m x m x
x

m m

−
=

−
 r Fkk  

1 2 2 1

1 2

m y m y
y

m m

−
=

−

vr % ckg~; f oHkktu  ds f cUn q ds f u n sZ' kkad










−

−

−

−

21

1221

21

1221 ,
mm

ymym

mm

xmxm
 gSaA

vc ge dqN mn kgj .k dj saxsA

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.5.   ml f cUn q ds f u n sZ' kkad Kkr  dhf t, tks f c Un qvksa (4, –2) r Fkk (–3, 5) dks f eyku s

okys j s[kk[k.M  dks 2:3 ds vUr % o cká vu qikr  esa f oHkkf tr  dj r k gSA

g y  %g y  %g y  %g y  % (i) eku k P (x, y) vUr % f oHkktu  dk f cUn q gSA

2( 3) 3(4) 6

2 3 5
x

− +
∴ = =

+

 vkSj 
2(5) 3( 2) 4

2 3 5
y

+ −
= =

+

 ∴  








5

4
,

5

6
 f cUn q P ds f u n sZ' kkad gSaA

;f n Q (x', y') ckg~; f oHkktu  dk f cUn q gS] r c

f p =  1 3 - 7f p =  1 3 - 7f p =  1 3 - 7f p =  1 3 - 7

y

Q( , )x y2 2

R( )x, y

T

S
S

O L MN
x′ x

y′

P( , )x y1 1
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18
32

)4(3)3)(2(
' =

−

−−
=x vkSj 

(2)(5) 3( 2)
' 16

2 3
y

− −
= = −

−

vr% cká foHkktu ds fcUnq ds funsZ'kkad (18, –16) gSaA

 mnkgj.k mnkgj.k mnkgj.k mnkgj.k 13.6.    (1,4) vkSj (–3, 16) dks feykus okys js[kk[k.M dks fcUnq (3, –2) fdl vuqikr

esa foHkkftr djrk gS\

gygygygy : ekuk fd fcUnq P(3, –2) js[kk[k.M dks k : 1 esa foHkkftr djrk gSA

rc P ds funsZ'kkad 
3 1 16 4

,
1 1

k k

k k

− + + 
 

+ + 
 gSaA

ijUrq P ds fn, x, funsZ'kkad (3, −2) gSaA

3
1

13
=

+

+−
∴

k

k
 3313 +=+−⇒ kk  

1

3
k⇒ = −

P⇒ ] js[kk[k.M dks 1:3 ds ckg~; vuqikr esa ck¡Vrk gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k  13.7.    ,d prqHkqZt ABCD ds 'kh"kZ Øe'k% (1, 4), ( −2,1), (0, –1) vkSj (3, 2) gSaA ;fn

E, F, G, H Øe'k% Hkqtkvksa AB, BC, CD vkSj DA ds e/; fcUnq gksa] rks fl) dhft,

fd EFGH ,d lekUrj prqHkqZt gSA

gygygygy : D;ksafd E, F, G, H Øe'k% Hkqtkvksa AB, BC, CD vkSj DA, ds e/; fcUnq gSa] blfy, E, F, G,

H ds funsZ'kkad Øe'k%

1 2 4 1 2 0 1 1 0 3 1 2
, , , , ,

2 2 2 2 2 2

− + − + − + − +     
     
     

 rFkk 
1 3 4 2

,
2 2

+ + 
 
 

1 5 3 1
, , ( 1,0), ,

2 2 2 2
E F G

−   
⇒ −   

   
 rFkk (2, 3)H  vHkh"V fcUnq gSaA

rFkk fod.kZ EG ds e/; fcUnq ds funsZ'kkad









=


















++

−

2

3
,

2

1

2

2

1

2

5

,
2

2

3

2

1

 gSaA

FH  ds e/; fcUnq ds funsZ'kkad 







=







 ++−

2

3
,

2

1

2

30
,

2

21
 gSaA

D;ksafd nksuksa fod.kks± ds e/; fcUnq leku gSa] blfy, fod.kZ ,d&nwljs dks lef}Hkkftr djrs gSaA

vr% EFGH  ,d lekUrj prqHkqZt gSA

     ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 13.2

1. mu js[kk[k.Mksa ds e/; fcUnq Kkr dhft, ftuds vUr% fcUnq uhps fn, x, gSa %

(a) (–2, 3) vkSj (3, 5) (b) (6,0) vkSj (–2,10)
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2. ml f cUn q ds f u n sZ' kkad Kkr  dhf t, tks (–5, –2) vkSj (3, 6) dks f eyku s o kys j s[kk[k.M  dks
3:1 ds vu qikr  esa vUr % f oHkkf tr  dj r k gSA

3. (a) ,d lekr j  pr qHkqZt ds r hu  ' kh"kZ (0,3), (0,6) vkSj (2,9) gSa] pkSFkk ' kh"kZ Kkr  dhf t,A

(b) ,d oxZ ds ' kh"kZ (4, 0), (– 4, 0), (0,– 4) vkSj (0, 4) gSaA f l) dhf t, f d mldh Hkqtkvksa
ds e/; f cUn qvksa ls cu k pr qHkqZt Hkh ,d oxZ gksxkA

4. (2, 3) vkSj (5, –1) dks f eyku s okys j s[kk[k.M  dks r hu  Hkkxksa esa ck¡ V k x;k gSA mu  f cUn qvksa
ds f u n sZ' kkad Kkr  dhf t, tks bls r hu  Hkkxksa esa ck¡ V r s gSaA

5. f n [kkb;s f d ,d vk;r  dh Hkqtkvksa ds e/; f cUn qvksa dks f eyku s ls cu h vkd`f r  ,d
lepr qHkqZt gksr h gSA

 13.4 f = H k q t  d k  { k s= Q yf = H k q t  d k  { k s= Q yf = H k q t  d k  { k s= Q yf = H k q t  d k  { k s= Q y

vkb, f =Hkqt dk {ks=Qy Kkr  dj sa f tlds ' kh"kZ

1 1 2 2( , ), ( , )A x y B x y r Fkk 3 3( , )C x y gSaA

j p u k  %j p u k  %j p u k  %j p u k  % XX' ij  AL, BM r Fkk CN yEc  [khaf p;sA

∆ ABC dk {ks=Qy = leyEc pr qHkqZt BMLA  dk {ks=Qy+ leyEc pr qHkqZt ALNC dk
     {ks=Qy – leyEc pr qHkqZt BMNC dk {ks=Qy

MNCNBMLNCNALMLALBM )(
2

1
)(

2

1
)(

2

1
+−+++=

( ) ))((
2

1
)(

2

1
))((

2

1
233213312112 xxyyxxyyxxyy −+−−++−+=

= 
1

2
[ ])()()( 331323321221 yxyxyxyxyxyx −+−+−

= [ ])()()(
2

1
213132321 yyxyyxyyx −+−+−

bls ge lkj f .kd :i esa f u Eu  izdkj  f y[k ldr s gSa %

∆ ABC dk {ks=Qy = 

1

1

1

2

1

33

22

11

yx

yx

yx

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.8.   ml f =Hkqt dk {ks=Qy Kkr  dhf t, f tlds ' kh"kZ A(3, 4), B(6, –2) vkSj

 C(– 4, –5) gSaA

g y  %  g y  %  g y  %  g y  %   ABC∆  dk {ks=Qy 

3 4 1
1

6 2 1
2

4 5 1

= −

− −

f p =  1 3 - 8f p =  1 3 - 8f p =  1 3 - 8f p =  1 3 - 8

x′

y′

O M L N
x

y
A( , )x y1 1

B( , )x y2 2

C( , )x y3 3
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= [ ])830(1)46(4)52(3
2

1
−−++−+−  = [ ]

1 69
9 40 38

2 2

−
− − =

{ks=Qy /ku kRed gksr k gSA

∴
2

69
=∆ ABC  oxZ bdkbZ

 m n k g j . k   m n k g j . k   m n k g j . k   m n k g j . k  13.9.   ;f n  ,d f =Hkqt ds ' kh"kZ (1, k), (4, –3) vkSj (–9, 7) r Fkk bldk {ks=Qy 15

oxZ bdkbZ gks] r ks k dk eku  Kkr  dhf t,A

g yg yg yg y :                   ∆  dk {ks=Qy = 

1 1
1

4 3 1
2

9 7 1

k

−

−

= [ ])2728(1)94(73
2

1
−++−−− k

= [ ]11310
2

1
+−− k  = [ ]k139

2

1
−−

D;ksaf d ∆  dk {ks=Qy f n ;k gS 15,

 ∴            15
2

139
=

−− k

; k – 9 –13k = 30

; k       –13k = 39

; k k = –3

     n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.3

1. f u Eu f yf [kr  f =Hkqtksa ds {ks=Qy Kkr  dhf t;s f tu ds ' kh"kZ u hps f n , x, gSa %

(1) (0, 5), (5, –5) vkSj (0,0) (b) (2, 3), (–2,–3) vkSj (–2, 3)

(c) (a,  0), (0, – a) vkSj (0, 0)

2. f =Hkqt A BC dk {ks=Qy] f tlds ' kh"kks±  ds f u n sZ' kkad A (2, −3), B(3, −2) r Fkk C
5

,
2

k
 
 
 

gSa]

2

3
 oxZ bdkbZ gSA k dk eku  Kkr  dhf t;sA

3. ml vk;r  dk {ks=Qy Kkr  dhf t, f tlds ' kh"kZ (5, 4), (5,– 4), (–5, 4)  vkSj (–5, – 4) gSaA

4. ml pr qHkqZt dk {ks=Qy Kkr  dhf t, f tlds ' kh"kZ (5, –2), (4, –7), (1, 1) vkSj (3, 4) gSaA
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 13.5 r h u  f c U n qv k sa d s l aj s[ k  g k su s d k  i zf r c U / kr h u  f c U n qv k sa d s l aj s[ k  g k su s d k  i zf r c U / kr h u  f c U n qv k sa d s l aj s[ k  g k su s d k  i zf r c U / kr h u  f c U n qv k sa d s l aj s[ k  g k su s d k  i zf r c U / k

r hu  f cUn q  1 1 2 2( , ), ( , )A x y B x y  r Fkk 3 3( , )C x y laj s[k gksaxs ;f n  vkSj  dsoy ;f n  f =Hkqt ABC dk

{ks=Qy ' kwU; gks

vFkk Zr ~ [ ]1 2 2 1 2 3 3 2 3 1 1 3

1
0

2
x y x y x y x y x y x y− + − + − =

vFkk Zr ~ 0311323321221 =−+−+− yxyxyxyxyxyx

la{ksi esa bl if j .kke dks ge bl izdkj  f y[k ldr s gSa %

0

1

1

1

33

22

11

=

yx

yx

yx

vkb, bls mn kgj .kksa } kj k L i"V  dj sa %

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.10.   f n [kkb;s f d f cUn q ( , ), ( , )A a b c B b c a+ +   r Fkk ( , )C c a b+ laj s[k gSaA

g y  %g y  %g y  %g y  %  ABC∆  dk {ks=Qy 

1
1

1
2

1

a b c

b c a

c a b

+

= +

+

         C
1
 → C

1
 + C

2
 ds iz;ksx ls

   

1

1

1

2

1

bacba

accba

cbcba

+++

+++

+++

=  

1 1
1

( ) 1 1 0
2

1 1

b c

a b c c a

a b

+

= + + + =

+

∴ f n , x, f cUn q laj s[k gSaA

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.11.  k ds f dl eku  ds f y, f cUn q (1, 5) , (k, 1) r Fkk (4, 11)  laj s[k gSa\

g y  %g y  %g y  %g y  % f n , gq, f cUn qvksa ls cu s f =Hkqt dk {ks=Qy 

1114

11

151

2

1
k=

[ ]41120510
2

1
−++−−= kk

[ ]
1

6 6 3 3
2

k k= + = +

D;ksaf d f n , x;s f cUn q laj s[k gSa] blf y,

3k + 3 = 0 1−=⇒ k

vr % k = –1 ds f y,] f n , x;s f c Un q laj s[k gSaA

Q
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     n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.4

1. f n [kkb;s f d f cUn q (–1,–1), (5, 7) vkSj (8, 11) laj s[k gSaA

2. f n [kkb;s f d f cUn q (3, 1), (5, 3) vkSj (6, 4) laj s[k gSaA

3. f l) dhf t;s f d f cUn q (a, 0), (0, b) vkSj (1, 1) laj s[k gSa ;f n 1
11

=+

ba
.

4. ;f n  f cUn q 1 1( , ), ( , )a b a b  r Fkk 1 1( , )a a b b− − laj s[k gksa] r ks f n [kkb;s f d  a
1
b = ab

1

5. k dk og eku  Kkr  dhf t, f tlds f y, f cUn q (5, 7), (k, 5) vkSj (0, 2) laj s[k gSa

6. k dk o g eku  Kkr  dhf t,  f tlds f y, f cUn q (k, 2–2k), (– k+1, 2k) vkSj (– 4 – k,

6 – 2k) laj s[k gSaA

  13.6 v k u f r  v k Sj  j s[ k k  d h  i zo . k r kv k u f r  v k Sj  j s[ k k  d h  i zo . k r kv k u f r  v k Sj  j s[ k k  d h  i zo . k r kv k u f r  v k Sj  j s[ k k  d h  i zo . k r k

f p= 13.9 n sf [k,A j s[kk AB, x v{k ds lkFk dks.k α  c u kr h gS r Fkk BA dks.k α+π  cu kr h gS
¼?kM +h dh f oij hr  f n ' kk esa ekis tku s ij ½

,d n h xbZ j s[kk dh vku f r  ¼>qdko½  mlds } kj k /ku kRed v{k ds lkFk cu k, x, dks.k ls f u :f ir
dh tkr h gS ¼?kM +h dh f oij kr  f n ' kk esa ekis tku s ij ½

,d f o' ks"k f L Fkf r  esa tc j s[kk x- v{k ds lekUr j  gks ;k mlds lkFk laikr h gks] r ks j s[kk dh vku f r
00 if j Hkkf "kr  dh tkr h gSA

y

y′

x′ x

A

α

π
 +

 α

B

O

y

y′

x′ x

A

α

π
+
α

O

B

(a) (b)

iqu % u hps f n , x, n ks igkM +ksa ds f p= n sf [k,A ;gk¡  f p= 13.10 (a) ds igkM + dh p< +kbZ] f p= 13.10

(b) ds igkM + dh p< +kbZ ls vf /kd gSA

f p =  1 3 - 9f p =  1 3 - 9f p =  1 3 - 9f p =  1 3 - 9
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(a) (b)

bldh < yku  dh ek=k dks dSls ekir s gSa\  ;gk¡  ge dg ldr s gSa f d igkM + (a) dh Hkwf e ds lkFk
vku f r  igkM + (b) dh Hkwf e ds lkFk vku f r  ls vf /kd gSA

izR;sd n ' kk esa Hkwr y ls f ' k[kj  dh Å¡ pkb;ksa dk vu qikr  Kkr  dj u s dk iz;kl dhf t;sA

okL r o esa] vkidks ir k yxsxk f d f L Fkf r (a) dk vu qikr  f L Fkf r  (b) dh r qyu k esa vf /kd gSA bldk
vFkZ gS f d gekj k r kRi;Z Å¡ pkbZ vkSj  vk/kkj  ls gS vkSj  bu dk vu qikr  dks.k ds V sUtSUV  ls lEcf U/
kr  gSA blf y, xf .kr  esa bl vu qikr  vFkkZr ~ vku f r  ds V sUtSUV  dks izo.kr k dgr s gSaA ge izo.kr k
dks ,d dks.k ds V sUtSUV ds :i esa i f j Hkkf "kr  dj saxsA

f dlh j s[kk dh izo .kr k ml dks.k θ (eku k) ) dk V sUtSUV gksr k gS tks og j s[kk x- v{k dh /ku kRed
f n ' kk dh lkFk cu kr h gSA lkekU;r % bls ladsr m (= tan θ ) ls f y[kk tkr k gSA

f V I i . k h %  f V I i . k h %  f V I i . k h %  f V I i . k h %  ;f n  dksbZ j s[kk x–v{k ds lkFk 900 ;k 2700 dk dks.k cu kr h gS r ks mldk < yku
if j Hkkf "kr  u gha f d;k tk ldr kA

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.12.   f p= 13.9 esa j s[kkvksa AB vkSj BA dh izo.kr k Kkr  dhf t, A

gy % j s[kk  AB dh izo.kr k = tan α

j s[kk BA dk izo.kr k = tan α=α+π tan)( .

    f V Ii .k hf V Ii .k hf V Ii .k hf V Ii .k h %%%%     bl mnkgj.k ls Li"V gS f d f dlh j s[kk dh izo.kr k mldh fn' kk ij f uHkZj  u gha djr hA

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.13.   , d  j s [ k k  x- v { k  d h

_.kkRed f n ' kk ds lkFk 300

d k  d k s . k  c u k r h g S A  ml d h
izo.kr k Kkr  dhf t;sA

g y  %g y  %g y  %g y  % 

; g k ¡ θ  = 180°– 30° = 150°

∴ m = j s[kk dh izo.kr k
 = tan (180° –30°) = – tan 30°

    = 
1

3
−

f p =  1 3 - 1 0f p =  1 3 - 1 0f p =  1 3 - 1 0f p =  1 3 - 1 0

f p =  1 3 - 1 1f p =  1 3 - 1 1f p =  1 3 - 1 1f p =  1 3 - 1 1

y

xx′

y′

30°
180°–30°

B

A
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 m n k g j . km n k g j . km n k g j . km n k g j . k 13.14.    ml j s[kk dh izo.kr k Kkr

dhf t, tks y-v{k dh /ku kRed f n ' kk ds lkFk 60°

dk dks.k cu kr h gSA

g y  %g y  %g y  %g y  %

;gk¡ θ = 90° + 60°

∴ m = j s[kk dh izo.kr k
    = tan (90° + 60°) = – cot 60°

    = – tan 30° = 
1

3
−

mn kg j . kmn kg j . kmn kg j . kmn kg j . k 13.15.   ;fn  ,d j s[kk v{kksa ls leku :i
ls >qdh gqbZ gS rks f n[kkb;s fd bldk izo.kr k ±1 gSA

g y  %g y  %g y  %g y  % eku k f d j s[kk AB v{kksa ls leku  :i ls >qdh gqbZ gS vkSj  v{kksa ij  f cUn q A r Fkk B ij  f eyr h
gS tSlk f p= 13.13 esa n ' kkZ;k x;k gSA

45°
x′ x

O

y′

B

      

x′ x
AO

135°

y′

B

f p= 13.13(a) esa] j s[kk AB dh vku f r = 045=∠XAB

∴    j s[kk AB dh izo.kr k = tan 45° = 1

f p= 13.13 (b) j s[kk AB dh vku f r  = 000 13545180 =−=∠XAB

∴   j s[kk AB dh izo.kr k =  tan 1350 = tan (1800–450) = – tan 450 = –1

bl izdkj  ;f n  ,d j s[kk v{kksa ls leku  :i ls >qdh gksr h gS r c ml j s[kk dh izo.kr k 1± gksxhA

    n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.5

1. ml j s[kk dh izo.kr k Kkr  dhf t;s tks /ku kRed x- v{k ds lkFk 600 (ii)1500 dk dks.k cu kr h
g S A

2. ml j s[kk dh izo.kr k Kkr  dhf t;s tks /ku kRed x- v{k ds lkFk 300  dk dks.k cu kr h gSA

3. ml j s[kk dh izo.kr k Kkr  dhf t;s tks _.kkRed x- v{k ds lkFk 600  dk dks.k cu kr h gSA

f p =  1 3 - 1 2f p =  1 3 - 1 2f p =  1 3 - 1 2f p =  1 3 - 1 2

f p =  1 3 - 1 3f p =  1 3 - 1 3f p =  1 3 - 1 3f p =  1 3 - 1 3

A
x

90°+60°

60°B

y

O
x′

y′
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 13.7 n k s f H k U u  f c U n qv k sa d k s f e y k u s o k y h  j s[ k k  d h  i zo . k r kn k s f H k U u  f c U n qv k sa d k s f e y k u s o k y h  j s[ k k  d h  i zo . k r kn k s f H k U u  f c U n qv k sa d k s f e y k u s o k y h  j s[ k k  d h  i zo . k r kn k s f H k U u  f c U n qv k sa d k s f e y k u s o k y h  j s[ k k  d h  i zo . k r k

eku k ),( 11 yxA  vkSj ),( 22 yxB  n ks f HkUu  f cUn q gSaA A vkSj B ls xqt+j r h gqbZ ,d j s[kk [khaf p;s vkSj

eku  yhf t;s f d j s[kk dh vku f r θ  gSA A ls gksr h gqbZ ,d {kSf r t j s[kk r Fkk B ls gksr h gqbZ ,d
Å/okZ/kj  j s[kk dk izf r PNsn u  f cUn q eku k M gSA r c M ds f u n sZ' kkad f p= 13.14 ds vu qlkj  gksaxsA

x′ x

y

B( , )x y2 2

( , )x y2 1
M

θ

O

y′
(a)

O

M
( , )x y2 1

B( , )x y2 2

A( , )x y1 1

θ

y′

(b)

x

y

A(
, 

)
x

y
1

1

(A) f p= 13.14 (a) esa vku f r  dks.k MAB U;wu dks.k θ  ds cj kcj  gSA QyL o:i

12

12)tan(tan
xx

yy

AM

MB
MAB

−

−
==∠=θ

(B) f p= 13.14 (b) esa vku f r  dks.k vf /kd dks.k θ  gS vkSj  D;ksaf d θ  vkSj MAB∠  lEiwj d gSa]
QyLo:i

12

12

21

12)tan(tan
xx

yy

xx

yy

MA

MB
MAB

−

−
=

−

−
−=−=∠−=θ

vr % n ksu ksa gh f L Fkf r ;ksa esa] j s[kk tks A(x
1,
, y

1
) r Fkk ),( 22 yxB  ls xqt+j r h gS dh izo.kr k

m = 
12

12

xx

yy

−

−

f V I i . k h %f V I i . k h %f V I i . k h %f V I i . k h %     ;f n  x
1 
= x

2 
 gks] r ks m if j Hkkf "kr  u gha gksr kA ml voL Fkk esa j s[kk  y- v{k ds lekUr j

gksr h gSA

D;k dksbZ j s[kk ,slh gS f tldh izo.krk 1 gS\  gk¡ tc dksbZ js[kk /kukRed x- v{k ls 45° ij  >qdh gksrh
gSA D;k dksbZ j s[kk ,slh  gS f tldh izo.kr k 3  gS\  gk¡  tc dksbZ  j s[kk /ku kRed  x-v{k ls 600 i j
>q dh  gk sr h  g SA

bu  iz' u ksa ds mÙkj  ls vki n s[ksaxs f d izR;sd okL r f od la[;k m ds f y, ,d j s[kk gksr h gS f tldh
izo.kr k m gksr h gSA ¼D;ksaf d ge ln So , d dks.k α  < w¡ < + ldr s gSa f tlds f y, tan α  = m)A

 m n k g j . k  m n k g j . k  m n k g j . k  m n k g j . k  13.16.   f cUn q A(6, 3) vkSj B(4, 10) dks f eyku s okyh j s[kk dh izo.kr k Kkr  dhf t,A

g y  %g y  %g y  %g y  % ),( 11 yx  r Fkk 2 2( , )x y  ls xqtj u s okyh j s[kk dh izo.kr k 
2 1

2 1

y y

x x

−
=

−

f p =  1 3 - 1 4f p =  1 3 - 1 4f p =  1 3 - 1 4f p =  1 3 - 1 4
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;gk¡ .10,4;3,6 2211 ==== yxyx

vc bu  eku ksa dks j [ku s ij ] ge izo .kr k izkIr  dj r s gSa 
10 3 7

4 6 2

−
= = −

−

 m n k g j . k  m n k g j . k  m n k g j . k  m n k g j . k  13.17.    x dk eku  Kkr  dhf t,] f tlls f d (3, 6) vkSj (x, 4) ls xqt+j u s okyh j s[kk

dh izo.kr k 2 gksA

g y %g y %g y %g y % izo.kr k = 
3

2

3

64

12

12

−

−
=

−

−
=

−

−

xxxx

yy

2
3

2
=

−

−
∴

x
.............. (f n ;k gS)

∴  2x – 6 = –2  ;k  x = 2

     n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.6

1. f cUn q A(6, 8) r Fkk B(4, 14) ls xqt+j u s okyh j s[kk dh izo.kr k D;k gksxh\

2. x dk eku  Kkr  dhf t, f tlls A(6,12) r Fkk B(x, 8) ls xqt+j u s okyh j s[kk dh izo.kr k 4 gksA

3. y dk eku  Kkr  dhf t, f tlls f cUn q A( −8, 11) r Fkk B(2, y) dks f eyku s okyh j s[kk dh

izo.kr k
3

4
−  gksA

4. f =Hkqt ABC ds ' kh"kZ A(2, 3)   B(0, 4) r Fkk C( −5, 0) gSaA f cUn q B r Fkk AC ds e/; f cUn q ls
gksdj  tku s okyh j s[kk dh izo .kr k Kkr  dhf t,A

5. A( −2, 7),  B(1, 0), C(4, 3) r Fkk D(1, 2) ,d pr qHkqZt ABCD ds ' kh"kZ gSaA f n [kkb;s f d

(i) AB dh izo.kr k = CD dh izo.kr k (ii) BC dh izo.kr k = AD dh izo.kr k

 13.8 j s[ k k v k sa d s l e k U r j r k  v k Sj  y E c o r r k  g k su s d k  i zf r c U / kj s[ k k v k sa d s l e k U r j r k  v k Sj  y E c o r r k  g k su s d k  i zf r c U / kj s[ k k v k sa d s l e k U r j r k  v k Sj  y E c o r r k  g k su s d k  i zf r c U / kj s[ k k v k sa d s l e k U r j r k  v k Sj  y E c o r r k  g k su s d k  i zf r c U / k

13.8.1 l e k U r j  j s [ k k v k s a  d h  i z o . k r kl e k U r j  j s [ k k v k s a  d h  i z o . k r kl e k U r j  j s [ k k v k s a  d h  i z o . k r kl e k U r j  j s [ k k v k s a  d h  i z o . k r k

eku k l
1
, l

2
, n ks (yEcor  u gha) j s[kk,¡  gSa f tu dh

izo.kr k Øe' k% m
1
 r Fkk m

2
 gSA

eku k 
1θ  r Fkk 

2θ  bu  j s[kkvksa dh vku f r  gSA

f L F k f rf L F k f rf L F k f rf L F k f r I : eku k j s[kk,¡ l
1
 r Fkk l

2 
lekUr j  gSa]

r c 
1θ  = 

2θ  
21 tantan θ=θ⇒

21 mm =⇒

bl izdkj ] ;f n  n ks j s[kk,¡  lekUr j  gksr h gSa
r ks mu dh izo.kr k,¡  leku  gksr h gSaA

f p =  1 3 - 1 5f p =  1 3 - 1 5f p =  1 3 - 1 5f p =  1 3 - 1 5

y

l1

l2

θ1 θ2
x

O
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f L F k f rf L F k f rf L F k f rf L F k f r II : eku k j s[kkvksa l
1
, r Fkk l

2 
 dh izo.kr k,¡  leku  gSa

vFkkZr ~ 
2121 tantan θ=θ⇒= mm

1 2 (0 180 )θ θ θ
° °⇒ = ≤ ≤  1 2l l⇒

vr % n ks ¼yEcor  u gha½  j s[kk,¡  lekUr j  gSa ;f n  vkSj  dsoy ;f n  
21 mm =

13.8.2  y E c o r  j s[ k k v k sa d h  i zo . k r ky E c o r  j s[ k k v k sa d h  i zo . k r ky E c o r  j s[ k k v k sa d h  i zo . k r ky E c o r  j s[ k k v k sa d h  i zo . k r k

eku k l
1
 r Fkk l

2
 n ks (Å/okZ/kj  u gha) j s[kk,¡  gSa f tu dh izo .kr k Øe' k% m

1
 r Fkk m

2
 gSA eku k 

1θ

r Fkk 
2θ  mu dh vku f r  gSaA

f L F k f rf L F k f rf L F k f rf L F k f r  I : eku k 
21 ll ⊥

1

0

2 90 θ+=θ⇒ ; k
2

0

1 90 θ+=θ

( )1

0

2 90tantan θ+=θ⇒ ; k ( )2

0

1 90tantan θ+=θ

( )12 cottan θ−=θ⇒ ; k ( )21 cottan θ−=θ

1

2
tan

1
tan

θ

−=θ⇒ ; k
2

1
tan

1
tan

θ

−=θ⇒

⇒  n ksu ksa f L Fkf r ;ksa esa] gesa izkIr  gksr k gS

1 2tan tan 1θ θ = −

;k       m
1
.m

2
 = –1

bl izdkj  n ks j s[kk,¡  yEcor  gksaxh ;f n  mu dh izo.kr kvksa dk xq.ku Qy –1  gSA

f L F k f rf L F k f rf L F k f rf L F k f r II : eku k n ks j s[kk,¡ l
1
 r Fkk l

2
 bl izdkj  gSa f d mu dh izo.kr kvksa dk xq.ku Qy –1 gSA

vFkk Zr ~ m
1
.m

2
 = –1 1 2tan tan 1θ θ⇒ = −

( )
0

1 2 2

2

1
tan cot tan 90

tan
θ θ θ

θ

⇒ = − = − = +

f p =  1 3 - 1 6f p =  1 3 - 1 6f p =  1 3 - 1 6f p =  1 3 - 1 6

θ1 θ2

x
O

(a)

y

θ2
θ1

x
O

(b)

y

l2 l1
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⇒   ;k r ks 
2

0

1 90 θ+=θ  or 
1

0

2 90 θ+=θ  ⇒ n ksu ksa f L Fkf r ;ksa esa l
1 ⊥ l

2
.

vr % n ks j s[kk,¡  yEcor  gksaxh ;f n  vkSj  dsoy ;f n  m
1
.m

2
 = –1.

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.18. f n [kkb;s f d f cUn qvksa A(5,6) r Fkk B(2,3) ls gksdj  tku sokyh j s[kk f cUn qvksa

C(9,–2) r Fkk D(6,–5) ls gksdj  tku sokyh j s[kk ds lekar j  gSA

g y  %g y  %g y  %g y  %  j s[kk AB dh izo.kr k = 1
3

3

52

63
=

−

−
=

−

−

j s[kk CD dh izo.kr k = 1
3

3

96

25
=

−

−
=

−

+−

D;ksaf d izo .kr k,¡  cj kcj  gSa

∴  AB CD.

 m n k g j . km n k g j . km n k g j . km n k g j . k  13.19.   f n [kkb;s f d f cUn qvksa A(2,–5) r Fkk B(–2,5) ls gksdj  tku sokyh j s[kk f cUn qvksa

L(6,3) r Fkk M(1,1) ls gksdj  tku sokyh j s[kk ij  yEc gSA

g y  %  g y  %  g y  %  g y  %  ;gk¡ m
1
 = AB j s[kk dh izo.kr k = 

2

5

4

10

22

55 −
=

−

=

−−

+

 vkSj m
2
 = LM j s[kk dh izo .kr k = 

5

2

61

31
=

−

−

vc m
1
.m

2
 = 1

5

2

2

5
−=×

−

vr % j s[kk,¡  ,d n wlj s ij  yEc gSaA

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.20.   izo.kr k dh vo/kkj .kk dk mi;ksx dj ds f n [kkb;ss f d f cUn q A(4,4), B(3,5)

r F k k

C (–1, –1) ledks.k f =Hkqt ds ' kh"kZ gSa\

g y  %g y  %g y  %g y  % j s[kk AB dh izo.kr k = m
1
 = 1

43

45
−=

−

−

j s[kk BC dh izo.kr k = m
2
 = 

2

3

31

51
=

−−

−−

v kS j j s[kk AC dh izo.kr k = m
3
 = 1

41

41
=

−−

−−

vc 131 −=× mm

ACAB⊥⇒

⇒  ABC∆  ,d ledks.k f =Hkqt gSA

vr %  A(4,4), B(3,5) r Fkk C( −1, −1) ,d ledks.k f =Hkqt ds ' kh"kZ gSaA
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m n k g j . k  m n k g j . k  m n k g j . k  m n k g j . k  13.21. y dk eku  D;k gksxk f tlds f y, f cUn qvksaA(3, y) vkSj B(2,7) ls gksdj  tku sokyh

j s[kk f cUn qvksa  C ( −1, 4) r Fkk D (0,6) ls gksdj  tku sokyh j s[kk ds yEcor  gS\

g y  %  g y  %  g y  %  g y  %  j s[kk AB  dh izo.kr k = m
1
 = 7

32

7
−=

−

−
y

y

j s[kk CD dh izo.kr k = m
2
 = 2

10

46
=

+

−

D;ksaf d j s[kk,¡  yEcor  gSa

121 −=×∴ mm  ;k ( )7 2 1y − × = −  ;k 1142 −=−y  ;k 132 =y  ;k 
2

13
=y

     n s[ k sa v k i u s f d r u k  l h [ k k  n s[ k sa v k i u s f d r u k  l h [ k k  n s[ k sa v k i u s f d r u k  l h [ k k  n s[ k sa v k i u s f d r u k  l h [ k k  13.7

1. f n [kkb, f d f cUn qvksa (2,–3) r Fkk (– 4,1) dks f eyku s o kyh j s[kk

(i) f cUn qvksa (7,–1) r Fkk (0,3) dks f eyku s okyh j s[kk ds lekUr j  gSA

(ii) f cUn qvksa (4,5) r Fkk (0,–2) dks f eyku s okyh j s[kk ds yEcor  gS!

2. f cUn qvksa (– 4,1) r Fkk (2,3) dks f eyku s okyh j s[kk ds lekUr j  j s[kk dh izo.kr k Kkr  dhf t,A

3. f cUn qvksa (–5,7) r Fkk (0,–2) dks f eyku s okyh j s[kk f cUn qvksa (1,3) r Fkk (4, x). dks f eyku s okyh
j s[kk ds lekUr j  gS] x Kkr  dhf t,A

4. A(–2,7), B(1,0), C(4,3) r Fkk D(1,2) ,d pr qHkqZt ABCD ds ' kh"kZ gSaA f n [kkb;s f d  ABCD

dh Hkqtk,¡  lekUr j  gSaA

5. j s[kk dh izo.kr k dh vo/kkj .kk dk mi;ksx dj ds] f n [kkb;s f d f cUn q A(6, −1), B(5,0) r Fkk
C(2,3) laj s[k gSaA [ladsr  % AB, BC r Fkk CA dh izo.kr k,¡  cj kcj  gksu k pkf g,¡]

6. k dk eku  Kkr  dhf t, f tlls f d f cUn qvksa (k, 9) r Fkk (2,7)  dks f eyku s o kyh j s[kk f cUn qvksa
(2,–2) r Fkk (6,4) dks f eyku s okyh j s[kk ds lekUr j  gSaA

7. j s[kk dh izo.kr k dh vo/kkj .kk dk mi;ksx dj ds f n [kkb;s f d f cUn qvksa (– 4,–1), (–2,– 4),

(4,0) r Fkk (2,3) dks f n , gq, Øe esa yssu s ij  ;g ,d vk;r  ds ' kh"kZ gSaA

8. f =Hkqt ABC ds ' kh"kZ A(–3,3), B(–1,– 4) r Fkk C(5,–2). gSaA M r Fkk N, AB vkSj AC ds

eè;f cUn q gSaA f n [kkb;s f d MN �  BC vkSj MN = 
2

1
BC.

 13.9  , d  j s[ k k  } k j k  v { k k sa i j  c u s v U r % [ k . M, d  j s[ k k  } k j k  v { k k sa i j  c u s v U r % [ k . M, d  j s[ k k  } k j k  v { k k sa i j  c u s v U r % [ k . M, d  j s[ k k  } k j k  v { k k sa i j  c u s v U r % [ k . M

;f n  ,d j s[kk ¼ewyf cUn q ls gksdj  u gha tkr h½ x-v{k dks f cUn q A ij  r Fkk y-v{k dks f cUn q B ij
f eyr h gS] tSlk f p= 13.17 esa n ' kkZ;k x;k gSA r c

(i) OA, x-vUr % [k.M  dgykr k gS ;k x-v{k ij  j s[kk } kj k dkV k x;k vUr % [k.M A
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(ii) OB, y-vUr %[k.M  dgykr k gS ;k y-v{k ij  j s[kk
} kj k dkV k x;k vUr %[k.M A

(iii) bl Øe esa OA r Fkk OB lkFk&lkFk ysu s ij  j s[kk l
} kj k v{kksa ij  cu s vUr %[k.M  dgykr s gSaA

(iv) v{kksa ds e/; j s[kk ij  dV s var %[k.M  dks j s[kk AB dk
Hkkx dgr s gSaA

(v) f cUn q A ds f u n sZ' kkad (a,0) r Fkk f cUn q B ds (0,b) gSaA

,d f n , x, r y esa x-v{k ij  j s[kk } kj k dV s vUr % [k.M
dks Kkr  dj u s ds f y, ge j s[kk ds f n ;s x;s lehdj .k esa y = 0 j [kr s gSaA bl izdkj izkIr  x ds
eku  dks x vUr % [k.M  dgr s gSaA y-v{k ij  j s[kk dk vUr % [k.M  izkIr  dj u s ds f y, ge x = 0 j [kr s
gSa vkSj  bl izdkj  izkIr y ds eku  dks y vUr % [k.M  dgr s gSaA

 f V I i . k h % f V I i . k h % f V I i . k h % f V I i . k h %     1 - ,d j s[kk tks ewyf cUn q ls gksdj  tkr h gS v{kksa ij  dksbZ var % [k.M  u gha cu kr hA

2. {kSf r t j s[kk dk x vUr % [k.M  r Fkk Å/of /kj  j s[kk dk y vUr % [k.M  u gha gksr kA

3. lkekU;r ;k x- v{k r Fkk y-v{k ij  dV s vUr % [k.M ksa dks Øe' k% a r Fkk b ls n ' kkZr s gSaA
ij Ur q ;f n  dsoy y-vUr % [k.M  ij  f opkj  dj u k gks r ks bls c ls n ' kkZr s gSaA

 m n k g j . km n k g j . km n k g j . km n k g j . k 13.22.   ,d j s[kk dk lehdj .k 632 =+ yx  gSA blds x r Fkk y vUr % [k.M  Kkr

d h f t ; s A

g y  %  g y  %  g y  %  g y  %  n h xbZ j s[kk dk lehdj .k gS % 632 =+ yx ... (i)

(i) esa x = 0 j [ku s ij ] gesa izkIr  gksr k gS y = 2 bl izdkj y-vUr % [k.M 2 gSA

iqu % y = 0 lehdj .k (i) esa j [ku s ij ] gesa izkIr  gksr k gS 2x = 6  ⇒  x = 3 bl izdkj x-vUr %
[k.M 3 gSA

      n s[ k sa v k i u s f d r u k  l h [ k k n s[ k sa v k i u s f d r u k  l h [ k k n s[ k sa v k i u s f d r u k  l h [ k k n s[ k sa v k i u s f d r u k  l h [ k k 13.8

1. ;f n  j s[kkvksa ds lehdj .k f u Eu  gksa] r ks x r Fkk y vUr % [k.M  Kkr  dhf t;s %

(i) 63 =+ yx (ii) 237 =+ yx (iii) 1
22

=+

b

y

a

x
(iv) cbyax =+

(v) 82
2

=− x
y

(vi) 7
3

2

3
=−

xy

13-10 nks js[kkvksa ds chp dk dks.k

eku k l
1
 r Fkk l

2
 ,slh n ks j s[kk,sa gSa tks Å/okZ/kj  vFkok yEcor  u gha gSa r Fkk f tu dh izo.kr k,¡

Øe' k% m
1
 r Fkk m

2
 gSaA eku  yhf t,  l

1
 r Fkk l

2 
} kj k x-v{k dh /ku kRed f n ' kk ds lkFk cu s

dks.k Øe' k% α
1
 r Fkk α

2 
gSaA r c m

1
 = tan α

1
 r Fkk m

2
 = tan α

2

f p =  1 3 - 1 7f p =  1 3 - 1 7f p =  1 3 - 1 7f p =  1 3 - 1 7

b

aO

A

B
l
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f p= ls] gesa izkIr  gksr k gS α
1
 = α

2
 + θ

∴ θ = α
1
 – α

2

⇒ tan θ = tan (α
1
 – α

2
)

vFkk Zr ~ tan θ = 1 2

1 2

tan tan

1 tan . tan

α − α

+ α α

vFkk Zr ~ tan θ = 
1 2

1 21

m m

m m

−

+
                                       ...(1)

x
O

y

l1

l2
π

θ–

α2 α1

tSlk f d f p= ls L i"V  gS f d j s[kkvksa l
1
 r Fkk l

2 
ds chp n ks dks.k θ r Fkk π – θ gSaA

ge tku r s gSa tan (π – θ) = – tan θ

∴ tan (π – θ) = – 
1 2

1 21

m m

m m

 −

 
+ 

ek u k π – θ = φ

∴ tan φ = – 
1 2

1 21

m m

m m

 −

 
+ 

                                     ...(2)

• ;f n 1 2

1 21

m m

m m

−

+

 /ku kRed gS r c  tan θ /ku kRed gSa r Fkk tan φ _.kkRed gS vFkkZr ~ θ

U;wu dks.k gS r Fkk φ vf /kd dks.k gSA

• ;f n 
1 2

1 21

m m

m m

−

+
_.kkRed gS r c tan θ _.kkRed gS r Fkk tan φ /ku kRed gS vFkkZr ~ θ

vf èkddks.k r Fkk φ U;wu dks.k gSA

j s[kkvksa l
1
 r Fkk l

2
 f tu dh izo.kr k,¡  Øe' k% m

1
 r Fkk m

2
 gSa ds chp U;wu dks.k (θ dg ldr s

gSa) bl izdkj  f n ;k tkr k gS

tan θ =
1 2

1 21

m m

m m

−

+
 tgk¡  1 + m

1
m

2
 ≠ 0.

vf /kddks.k (φ dg ldr s gSa) lw= φ = 180° – θ mi;ksx } kj k izkIr  dj  ldr s gSaA

f p =  1 3 - 1 8f p =  1 3 - 1 8f p =  1 3 - 1 8f p =  1 3 - 1 8
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m n k g j . km n k g j . km n k g j . km n k g j . k 13.23. mu  j s[kkvksa ds chp U;wu dks.k r Fkk vf /kddks.k Kkr  dhf t, f tu dh izo.kr k,¡

3

4
 r Fkk 

1

7

−

 gSaA

g yg yg yg y : eku  yhf t, j s[kkvksa ds chp Øe' k% θ r Fkk φ U;wu dks.k r Fkk vf /kd dks.k gSaA

∴ tan θ =

3 1

21 44 7 |1| 1
3 1 28 3

1
4 7

+
+

= = =

− −   
+       

⇒ θ = 45°

∴ φ = 180° – 45° = 135°.

m n k g j . km n k g j . km n k g j . km n k g j . k 13.24.  x-v{k r Fkk f cUn qvksa (3, –1) vkSj  (4, –2) dks f eyku s o kyh j s[kk ds chp
dks.k ¼U;wu dks.k ;k vf /kddks.k½  Kkr  dhf t,A

g yg yg yg y : x-v{k dh izo.kr k (m
1 

dg ldr s gSa) = 0

n h xbZ j s[kk dh izo.kr k (m
2 

dg ldr s gSa) = 
2 1

1
4 3

− +

= −

−

∴ tan θ =
0 1

1
1 (0)( 1)

+

=

+ −

⇒ θ = 45° U;wu dks.k gSA

m n k g j . k  m n k g j . k  m n k g j . k  m n k g j . k  13.25.  ;f n  n ks j s[kkvksa ds chp dk dks.k 
4

π

 gS r Fkk ,d j s[kk dh izo.kr k 
2

1

gS r ks n wlj h j s[kk dh izo.kr k Kkr  dhf t,A

g yg yg yg y :  ;gk¡, tan
4

π

 =
2

2

1

2
1

1 ( )
2

m

m

−

 
+   

⇒
2

2

1 2

2

m

m

−

+

 = 1

⇒ 2

2

1 2

2

m

m

−

+

 = 1 or 2

2

1 2

2

m

m

−

+

 = – 1.

⇒ m
2
 =

1

3
−  or m

2
 = 3.

∴ n wlj h j s[kk dh izo.kr k 3 ;k 
1

3
− .

      ns[ksa vkius fdruk lh[kk 13.9

1. mu  j s[kkvksa ds chp U;wu dks.k Kkr  dhf t, f tu dh izo.kr k,¡  5 r Fkk 
2

3
 gSaA
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2. mu  j s[kkvksa ds chp dk vf /kddks.k Kkr  dhf t, f tu dh izo.kr k,¡  2 r Fkk –3 gSaA

3. j s[kkvksa l
1
 r Fkk l

2
 ds chp dk U;wu dks.k Kkr  dhf t, tgk¡  l

1
 f cUn qvksa (0, 0) vkSj  (2, 3) ds

f eyu s ls cu r h gS r Fkk l
2
 f cUn qvksa (2, –2) vkSj  (3, 5) ds f eyu s ls cu r h gSA

13-11 ewyfcUnq dk LFkkukUrj.k

x-v{k r Fkk y-v{k dks vkysf [kr dj  izR;sd ler y dks pkj  Hkkxksa esa ck¡ V k@ f oHkkf tr  f d;k
tkr k gS r Fkk ler y esa f L Fkr  izR;sd f can q ,d okL r f od la[;kvksa ds Øf er  ;qX e } kj k f u :f ir
f d;k tkr k gSa tks v{kksa ls ml f cUn q dh yEcor  n wf j ;k¡  n ' kkZr k gSaA ge ;g Hkh tku r s gSa
f d ;g v{k L osPNk ls f y, tk ldr s gSa] vr % ler y esa f L Fkr  bu  v{kksa dh f L Fkf r  f u f ' pr
u gha gSA v{kksa dh f L Fkf r  if j of r Zr  gks ldr hA tc ge v{kksa dh f L Fkf r  cn yr s gSa r ks izR;sd
f cUn q ds laxr  f u n sZ' kkad Hkh cn y tkr s gSaA QyL o:i o Ø dh lehdj .k Hkh cn y tkr h gSA

f u Eu f yf [kr  f of /k;ksa } kj k v{kksa dks cn y@if j of r Zr  dj  ldr s gSaA

(i) v{kksa dk L Fkku kUr j .k (ii) v{kksa dk ?kw.kZu @if j Øe.k (iii) v{kksa dk L Fkku kUr j .k vkSj  if j Øe.k

bl Hkkx esa ge dsoy v{kksa ds L Fkku kUr j .k vFkkZr ~ f u n sZ' kkadksa esa if j or Zu  ij  ppkZ dj ssaxsA
Y Y′

LO N
x

x′
MO′

P( , )x y

P( , )x y ′

h

k

,d f n , x, ler y ds ewyf cUn q dk L Fkku kUr j .k dj ds f u n sZ' kkadksa esa if j o r Zu  izkIr  dj u k
f tlesa f u n sZ' kkad v{kksa dh f n ' kk u  cn ys] dks v{kksa dk L Fkku kUr j .k dgr s gSaA

vkb, n s[ksa f d ler y esa f L Fkr  ,d f cUn q ds f u n sZ' kkad] v{kksa ds L Fkku kUr j .k } kj k dSls
if j of r Zr  gksr s gSaA eku  yhf t, OX

uuur
 r Fkk OY

uuur

  f n , x, v{k gSaA eku k ewyf c Un q O v{kksa OX
uuur

r Fkk OY
uuur

 ds L Fkku kUr j .k } kj k O′(h, k) ij  L Fkku kUr f j r  gks tkr k gSA eku  yhf t, O X′ ′

uuuuur

r Fkk O Y′ ′

uuuuur
 u ;s v{k gSa tSlk f d mij ksDr  f p= esa n ' kkZ;k x;k gSA r c O X′ ′

uuuuur
 r Fkk O Y′ ′

uuuuur

ds lan HkZ esa f cUn q O′  ds f u n sZ' kkad (0, 0) gSaA

eku  yhf t, f u dk; OX
uuur

 r Fkk OY
uuur

 esa P ds f u n sZ' kkad (x, y) r Fkk O X′ ′

uuuuur
 r Fkk O Y′ ′

uuuuur

esa P ds f u n sZ' kkad ( , )x y′ ′  gSa r c O L k=′  r Fkk OL = h gSA

vc x = ON = OL + LN

= OL + O′M

= h + x′.

r Fkk y = PN = PM + MN = PM + O′L = y′ + k.

vr % x = x′ + h; y = y′ + k

;k x′ = x – h, y′ = y – k

f p =  1 3 - 1 9f p =  1 3 - 1 9f p =  1 3 - 1 9f p =  1 3 - 1 9
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• ;f n  v{kksa ds :ikUr j .k } kj k ewyf cUn q dks (h, k) ij  L Fkku kUr f j r  f d;k tkr k gS r c
f cUn q P(x, y) ds f u n sZ' kkad P(x – h, y – k) esa i f j of r Zr  gks tkr s gSa r Fkk oØ F(x, y)

= 0 dk lehdj .k F(x′ + h, y′ + k) = 0 esa i f j of r Zr  gks tkr k gSA

• L Fkku kUr j .k lw= ges' kk lR; gksr k gS r Fkk bl ij  f u HkZj  u gha dj r k f d u , f u dk;
dk ewyf can q f dl pr qFkkZa' k esa gSA

m n k g j . km n k g j . km n k g j . km n k g j . k 13.26.  tc ewyf cUn q dks v{kksa ds L Fkku kUr j .k } kj k f cUn q (–3, 2) ij  L Fkku kUr f j r
dj  f n ;k tkr k gS] r c u ;s v{k ds lkis{k f cUn q (1, 2) ds f u n sZ' kkad Kkr  dhf t,A

g yg yg yg y : ;gk¡ (h, k) = (–3, 2), (x , y) = (1, 2), (x′, y′) = ?

x′= x – h = 1 + 3 = 4

y′ = y – k = 2 – 2 = 0

vr % (x′, y′) = (4, 0)

m n k g j . km n k g j . km n k g j . km n k g j . k 13.27.  tc ewy f cUn q dks v{kksa ds L Fkku kUr j .k } kj k f cUn q (3, 4) ij  L Fkku kUr f j r
dj  f n ;k tkr k gS r c j s[kk 3x + 2y – 5 = 0 dh if j of r Zr  lehdj .k Kkr  dhf t,A

g yg yg yg y : ;gk¡ (h, k) = (3, 4)

∴ x = x′ + 3 r Fkk y = y′ + 4.

x r Fkk y ds bu  eku ksa dks j s[kk dh lehdj .k esa j [ku s ij  gesa izkIr  gksr k gS

  3(x′ + 3) + 2(y′ + 4) – 5 = 0

vFkkZr ~ 3x′ + 2y′ + 12 = 0.

     ns[ksa vkius fdruk lh[kk 13.10

1. (i) v{kksa ds L Fkku kUr j .k } kj k] D;k j s[kk[k.M  dh yEckbZ if j of r Zr  gksr h gS\  gk¡  ;k
u gha esa mÙkj  n hf t,A

(ii) v{kksa ds L Fkku kUr j .k ds lkis{k D;k vpj  f cUn q gksr s gSa\  gk¡  ;k u gha esa mÙkj  n hf t,A

(iii) tc ewyf cUn q dks v{kksa ds L Fkku kUr j .k } kj k f cUn q (4, –5) ij  L Fkku kUr f j r  dj  f n ;k
tkr k gS] r ks f cUn q (0, 3) ds f u n sZ' kkad gSa----

(iv) tc ewy f cUn q dks (2, 3), ij  L Fkku kUr f j r  dj  f n ;k tkr k gS] r c P ds f u n sZ' kkad
cn ydj @if j of r Zr  gksdj ] (4, 5) gks tkr s gSaA ewy f u dk; esa f cUn q P ds f u n sZ' kkad gSa----

(v) v{kksa ds L Fkku kUr j .k ls ;f n  f cUn q (3, 0), f can q (2, –3) esa if j of r Zr  gks tkr k gS]
r c ewyf cUn q] f cUn q---- ij  L Fkku kUr f j r  gks tkr k gSA

• f cUn qvksa (x
1
, y

1
) vkSj (x

2
, y

2
) ds chp dh n wj h ( ) ( )

2

12

2

12 yyxx −+− gSA

C

A1

% + vkb;s nksgjk,¡
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• f cUn qvksa ( )11, yx vkSj ( )22 , yx  dks f eyku s okyh j s[kk dks m
1 
: m

2
 ds vu qikr  esa vUr % f oHkkf tr

dj u s okys f c Un q ds f u n sZ' kkad

1 2 2 1 1 2 2 1

1 2 1 2

,
m x m x m y m y

m m m m

 + +

 
+ + 

• f cUn qvksa ( )11, yx  vkSj ( )22 , yx  dks f eyku s okyh j s[kk dks 1 2:m m  ds vu qikr  esa ckg;

f oHkkf tr  dj u s okys f cUn q ds f u n sZ' kkad










−

−

−

−

21

1221

21

1221 ,
mm

ymym

mm

xmxm
g S a A

• (x
1
,y

1
) vkSj (x

2
, y

2
) dks f eyku s o kyh j s[kk ds e/; f cUn q ds f u n sZ' kkad








 ++

2
,

2

2121 yyxx
 gSaA

• ' kh"kZ ( )11, yx , ( )22 , yx  vkSj ( )33 , yx  okys f =Hkqt dk {ks=Qy

[ ])()()(
2

1
311323321221 yxyxyxyxyxyx −+−+−

• r hu  f cUn q A, B, vkSj C laj s[k gksr s gSa ;f n  mu ds } kj k cu s f =Hkqt dk {ks=Qy ' kwU; gksA

• ;f n  f dlh j s[kk dk x- v{k ls Åij  dk Hkkx /ku kRed x-v{k ds lkFk θ  dks.k cu k, r ks j s[kk
dh izo.kr k m = tanθ gksr h gSA

• ( )11, yxA  vkSj ( )22 , yxB  dks f eyku s okyh j s[kk dh izo.kr k

12

12

xx

yy
m

−

−
=

• ,d j s[kk f tldh izo.kr k 
1m  gS] j s[kk f tldh izo .kr k 

2m  gS] ds lekUr j  gksxh ;f n

21 mm =

• ,d j s[kk f tldh izo.kr k
1m  gS] n wlj h j s[kk f tldh izo.kr k 

2m  gS] ds yEcor  gksxh ;f n

21 mm × = −1.

• ,d j s[kk l ¼ewy f cUn q ls gksdj  u gha tkr h½ x- v{k dks A ij  r Fkk y- v{k dks B ij  f eyr h gS]
r c OA dks x-vUr % [k.M  r Fkk OB dks y- vUr % [k.M  dgr s gSaA

• ;f n  n ks j s[kkvksa dh izo.kr k,a Øe' k% m
1
 vkSj  m

2
 gSa] r ks mu ds chp dk dks.k θ, f u Eu  izdkj

Kkr  f d;k tkr k gSA tan θ = 
1 2

1 21

−

+

m m

m m
  tgka m

1
m

2
 ≠ 0

;f n  tan θ dk eku  _.kkRed gS r ks j s[kkvksa ds chp dk dks.k vf /kddks.k gS vkSj  ;f n  tan

θ èku kRed gks r ks dks.k vf /kddks.k gksA

• tc ewy f cUn q dks (h, k) ij  L Fkku kr f j r  f d;k tkr k gS r ks f cUn q P(x, y) ds if j of r Zr
f u n sZ' kkad ¼eku  yhf t, (x′, y′)½ (x – h, y – k) gSaA
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• https://www.youtube.com/watch?v=4qMOPFtQ4iQ

• https://www.youtube.com/watch?v=iCX3d6aQPKw

1. f cUn q ;qX eksa ds chp dh n wj h Kkr  dhf t, % v k b ,  v H ; k l    sav k b ,  v H ; k l    sav k b ,  v H ; k l    sav k b ,  v H ; k l    sa

(a) (2, 0) vkSj (1, cot θ ) (b) (–sin A, cosA) vkSj (sin B, cos B)

2. u hps f n , x, f cUn qvksa ds lewgksa esa ls dkSu &dkSu  ls f =Hkqt cu kr s gSa\

(a) (3, 2), (–3, 2) vkSj (0, 3) (b) (3, 2), (3, –2) vkSj (3, 0)

3. f cUn qvksa (3. –5) vkSj (–6, 8) dks f eyku s okys j s[kk[k.M  dk e/; f cUn q Kkr  dhf t,A

4. f =Hkqt dk {ks=Qy Kkr  dhf t, f tlds ' kh"kks±  ds f u n sZ' kkad gSa %

(a) (1, 2), (–2, 3), (–3, –4) (b)(c, a), (c + a, a), (c – a, –a)

5. f n [kkb;s f d f u Eu f yf [kr  f cUn qvksa ds lewg laj s[k gSa ¼;g f n [kkdj  f d f =Hkqt dk {ks=Qy
tks f cUn qvksa ls cu r k gS ' kwU; gS %

(a) (–2, 5), (2, –3) vkSj (0, 1) (b) (a, b + c), (b, c + a) vkSj (c, a + b)

6. ;f n (–3, 12), (7, 6) vkSj (x, a) laj s[k gksa] r ks x Kkr  dhf t,A

7. ml pr qHkqZt dk {ks=Qy Kkr  dhf t, f tlds ' kh"kZ (4,3) (–5,6) (0,7) vkSj (3,–6) gSaA

8. f u Eu  f cUn qvksa ls gksdj  tku so kyh j s[kk dh izo.kr k Kkr  dhf t, %

(a) (1,2), (4,2) (b) (4, – 6), (–2, –5)

9. y dk eku  D;k gksxk f tlls] (3, y) r Fkk (2,7) ls gksdj  tku s okyh j s[kk (–1, 4) vkSj (0, 6)

ls gksdj  tku s okyh j s[kk ds lekUr j  gksA

10. ikbFkkxksj l izes; dk iz;ksx f d, f cu k f n [kkb;s f d f cUn q (4, 4), (3, 5) vkSj  (–1, –1) ,d
ledks.k f =Hkqt ds ' kh"kZ gSaA

11. izo.kr k dh vo/kkj .kk dk mi;ksx dj ds cr kb;s f d f u Eu f yf [kr  f cUn qvksa dk dkSu  lk lewg
laj s[k gS % (i) (–2, 3) , (8, –5) vkSj (5, 4) (ii) (5, 1) , (1, −1) vkSj (11, 4),

12. ;f n A (2, –3) vkSj  B (3, 5) vk;r ABCD ds n ks ' kh"kZ gSa] izo.kr k Kkr  dhf t, %

(i) BC dh (ii) CD dh (iii) DA dh

13. ,d pr qHkqZt ds ' kh"kZ f cUn q (7, 3), (3, 0), (0, – 4) vkSj (4, –1) gSaA izo.kr k dk mi;ksx dj ds
f n [kkb;s f d pr qHkZqt dh Hkqtkvksa ds e/; f cUn qvksa ls cu k pr qHkqZt lekUr j  pr qHkqZt gksr k gSA

lgk;d osclkbV

vkb, vH;kl djsa
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14. f u Eu f yf [kr  j s[kkvksa ds x- vUr % [k.M  Kkr  dhf t, %

(i) 832 =− yx (ii) 0973 =+− yx (iii)  3
2

=−
y

x

15. tc v{kksa ds L Fkku kUr j .k ls ewyf cUn q dks f cUn q (3, 4) ij  L Fkku kf U=r  f d;k tkr k gS]

r ks 2 22 4 5 0+ + =x xy y  dh i f j of r Zr  lehdj .k Kkr  dhf t,A

16. ;f n  ewyf cUn q dks f cUn q (3, –4), ij  L Fkku kUr f j r  f d;k tkr k gS] r c o Ø dh if j of r Zr

lehdj .k 2 2( ) ( ) 4x y+ =′ ′  gS] r ks oØ dh ewy lehdj .k Kkr  dhf t,A

17. ;f n  A(–2, 3), B(3, 8) r Fkk C(4, 1) ∆ABC ds ' kh"kZ gSa] ∠ABC Kkr  dhf t,A

18. f cUn qvksa A(9, 2), B(17, 11), C(5, – 3) r Fkk D(–3, –2) } kj k cu s pr qHkqZt ABCD ds f od.kksZa
ds chp cu s U;wu dks.k dks Kkr  dhf t,A

19. j s[kkvksa AB r Fkk BC ds chp dk U;wu dks.k Kkr  dhf t,] f n ;k gS f d A (5, –3),  B

(–3, –2) r Fkk C (9, 12)A

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.1

(a) 58 (b) 2 22( )a b+

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.2

1. (a) 







4,

2

1
(b) (2,5) 2. (1,4)

3. (a)  (2,6) 4. 
5 1

3, , 4,
3 3

   
   
   

n s[ k sa v k i u s f d r u k  l h [ k k  n s[ k sa v k i u s f d r u k  l h [ k k  n s[ k sa v k i u s f d r u k  l h [ k k  n s[ k sa v k i u s f d r u k  l h [ k k  13.3

1. (a) 
2

25
 oxZ bdkbZ (b) 12  oxZ bdkbZ (c) 

2

2
a

 o xZ bdkbZ

2.
3

5
=k 3. 80 oxZ bdkbZ 4. 

2

41
oxZ bdkbZ

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.4

5. k = 3 6. k = 
2

1
, –1

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.5

1. (i) 3 (ii)  
3

1
− 2. 3− 3. 3−

mÙkjekyk
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funsZ'kkadksa dh dkrhZ; iz.kkyh

xf.kr

ekWM~;wy - IV

funsZ'kkad
T;kfefr

fVIi.kh

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.6

1. −3 2. 5 3. 
3

7
− 4. 

3

5

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.7

2.
3

1
3.

3

14
6.

3

10
=k

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.8

1. (i) x-vUr % [k.M = 6 (ii) x-vUr % [k.M = 
7

2
(iii) x-vUr % [k.M = 2a

y-vUr % [k.M = 2 y-vUr % [k.M = 
3

2
y-vUr % [k.M = 2b

(iv) x-vUr % [k.M = 
a

c
(v) x-vUr % [k.M = −4 (vi) x-vUr % [k.M = 

21

2

−

y-vUr % [k.M = 
b

c
y-vUr % [k.M = 16 y-vUr % [k.M = 21

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.9

1. 45° 2. 135° 3. 
11

tan
23

θ =

n s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k kn s[ k sa v k i u s f d r u k  l h [ k k 13.10

1. (i) u gha (ii) gka (i) (–4, 8), (iv) (6, 8) (v) (1, 3)

v k b ,  v H ; k l  d j sav k b ,  v H ; k l  d j sav k b ,  v H ; k l  d j sav k b ,  v H ; k l  d j sa

1. (a) cosec θ (b) 2 sin 
2

BA +

2. f n ;k x;k dksbZ lewg f =Hkqt u gha cu kr k

3. 







−

2

3
,

2

3
4. (a) 11 oxZ bdkbZ (b)  a2 oxZ bdkbZ

6.
3

551 a−

7. 29 oxZ bdkbZ 8. (a) 0 (b) 
1

6
−

9. 3=y 11. dsoy (ii) 12. (i) 
8

1
− (ii) 8 (iii) 

8

1
−

14. (i) 4 (ii) −3 (iii) 3

15. x2 + 4y2 + 4xy + 116x + 2y + 259 = 0 16. x2 + y2 – 6x + 8y + 21 = 0

17. 1 4
tan

3

−  
 
 

18. 
1 48

tan
145

−  
 
 

19. 1 62
tan

55

−  
 
 
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