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f‚wgKv 
¯‹zj ch©v‡q K¤úvm-†cwÝj w`‡q e„Ë wKfv‡e A¼b Kiv nq - Zv †kLv‡bv n‡q‡Q| GKwU wbw`©ó we›`y †_‡K mgvb `~iZ¡ 

†i‡L GKwU we›`yi †h mÂvic_ AvuKv nq - Zv‡KB e„Ë ejv n‡q‡Q| Qwe‡Z GKwU wbw`©ó we›`y C †_‡K r `~iZ¡ †i‡L 

GKwU e„Ë AvuKv n‡q‡Q| GLb wbæ gva¨wgK †kªYx‡Z ’̄vbvs‡Ki gva¨‡g e„‡Ëi msÁv †`qv n‡q‡Q| 

r 

C 
 

msÁv t GKwU µg‡Rv‡oi (IR∞IR) Gi mgZ‡j GKwU wbw`©ó we›`y n‡Z mgvb `~i‡Z¡ we›`y¸‡”Qi mÂvic_‡K e„Ë 
e‡j| 
 

D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 

 0  ’̄vbvs‡Ki mvnv‡h¨ e„‡Ëi msÁv eY©bv Ki‡Z cvi‡eb| 

 0 e„‡Ëi †K‡›`ªi ’̄vbvsK I e¨vmva© †`qv _vK‡j e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb| 

 0 e„‡Ëi Av`k© I mvaviY mgxKiY wbY©q Ki‡Z cvi‡eb| 

 0 wewfbœ kZ©vax‡b e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb| 

 0 Gd, Avi Ljxdv c×wZ‡Z e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb| 

 0 e„‡Ëi †Q`K, ¯úk©K m¤ú‡K© Ávb jvf Ki‡eb| 
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 1 cvV 
 

wbw ©̀ó †K› ª̀ I e¨vmva© wewkó e„‡Ëi mgxKiY 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wbw ©̀ó †K› ª̀ I e¨vmva© †`qv _vK‡j e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb| 
 

 wbw`©ó †K›`ª I e¨vmva© wewkó e„‡Ëi mgxKiY 
cÖ_g c×wZ 

g‡b Ki“b C(h,k) GKwU wbw ©̀ó †K› ª̀ Ges e¨vmva©, CP=a. ai“b, P we›`yi ’̄vbvsK (x,y).  

 ...  CP = a  
⇒ (x–h)2+(y–k)2  = a   [ ỳB we› ỳi ~̀i‡Z¡i m~Î cÖ‡qvM ] 

⇒  (x–h)2+(y–k)2 =a2  
BnvB wb‡Y©q e„‡Ëi mgxKiY| 
 

X X 

Y 

Y 

O 

a 
C(h,k) P(x,y)

′ 

′ 

 

wØZxq c×wZ t 
g‡b Ki“b, C(h, k) GKwU wbw ©̀ó †K› ª̀ Ges e¨vmva© CP=a ai“b, P we›`yi ’̄vbvsK =(x,y).  
GLb, x– A‡¶i Dci CM I PN Ges PN Gi Dci CA j¤^ A¼b Ki“b| 
∴  OM = h, ON = x 

∴  MN = CA = x–h . - - - - - -  (i)  
Ges  CM = k, PN = y. 

∴    AP  = PN–AN 

 = PN–CM 
 = y–k - - - - - - - (2)  
∴  mg‡KvYx wÎfzR ACP †_‡K, cx_v‡Mviv‡mi m~Î Abymv‡i- 
 AC2 + AP2 = CP2 

 ⇒ (x–h)2+(y–k)2 = a2 - - - - - (3)  [(1), (2)– Gi mvnv‡h¨ ] 

BnvB wb‡Y©q e„‡Ëi mgxKiY| 

X X 

Y 

Y 

O 

A 
C(h,k) P(x,y)

M N 

′ 

′ 

 

 

Abywm×vš— t †K› ª̀ g~jwe› ỳ n‡j, h=0, k=0; ZLb e„‡Ëi 

mgxKiY  

 x2+y2 = a2. 
 

X X 

Y 

Y 

 (0,0)

a 
P(x,y)

A O 

′ 

′ 

 

D`vniY 1 t e„‡Ëi †K›`ª (4,5) I e¨vmva© 10 GKK n‡j, e„ËwUi mgxKiY wbY©q Ki“b| 

mgvavb t Avgiv Rvwb, e„‡Ëi mgxKiY  
 (x–h)2+(y–k)2=a2  
GLv‡b,  h=4, k=5 Ges a=10.  
∴  e„ËwUi mgxKiY, (x–4)2+(y–5)2 = 102 
 ⇒  x2–8x+16+y2–10x+25 = 100 

 ⇒  x2+y2–8x–10y –59 = 0  
 BnvB wb‡Y©q e„‡Ëi mgxKiY| 
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D`vniY-2 t GKwU e„‡Ëi †K› ª̀ g~jwe›`y‡Z Aew ’̄Z Ges e¨vmva© 4 GKK n‡j, e„ËwUi mgxKiY wbY©q Ki“b| 
mgvavb t Avgiv Rvwb, g~jwe›`yMvgx e„‡Ëi mgxKiY x2+y2 =a2 - - - - - - - (i)  
GLv‡b, e¨vmva© = 4 

AZGe  (i) n‡Z cvB 

        ⇒ x2+y2 = 42 

        ⇒ x2+y2 = 16   
BnvB wb‡Y©q e„‡Ëi mgxKiY| 
 

D`vniY-3 t GKwU e„‡Ëi †K‡› ª̀i ’̄vbvsK (α,β) Ges e¨vmva© α2–β2   e„‡Ëi mgxKiY wbY©q Ki“b| 

mgvavb t Avgiv Rvwb (h, k) †K› ª̀ Ges a e¨vmva© wewkó e„‡Ëi mgxKiY (x–h)2 + (y–k)2 = a2  

AZGe (α,β) †K›`ª Ges α2–β2   e¨vmva© wewkó e„‡Ëi mgxKiY n‡e,  

 (x–α)2+(y–β)2=( α2–β2 )2  
ev,  x2–2αx+α2+y2–2βy+β2 = α2–β2  

ev,  x2+y2 –2αx–2βy+2β2 = 0  

∴  wb‡Y©q mgxKiY, x2+y2–2αx–2βy+2β2 = 0  

 

D`vniY-4 t GKwU e„‡Ëi †K‡› ª̀i ’̄vbvsK (–3, 4) Ges e¨vmva© 5, e„‡Ëi mgxKiY wbY©q Ki“b| 

mgvavb t (–3, 4) Ges 5 e¨vmva© wewkó e„‡Ëi mgxKiY n‡e, (x+3)2+(y–4)2 = 52  

ev, x2+6x+9+y2–8y+16 = 25  

ev,  x2+y2+6x–8y = 0  

∴  wb‡Y©q e„‡Ëi mgxKiY, x2+y2+6x–8y = 0  

 

D`vniY-5 t Ggb GKwU e„‡Ëi mgxKiY wbY©q Ki“b hvi †K‡› ª̀i ’̄vbvsK (5, 5) we› ỳ‡Z Aew ’̄Z Ges e„ËwU (8, 9) 

we› ỳ w`‡q hvq| 

mgvavb t g‡b Ki“b (5, 5) †K› ª̀wewkó e„‡Ëi mgxKiY (x–5)2 + (y–5)2 = a2 - - - - (1) GLv‡b a e¨vmva©|  

†h‡nZz e„ËwU (8, 9) we› ỳ w`‡q AwZµg K‡i  

AZGe  (8–5)2 + (9–5)2 = a2  

ev,   32+42 = a2 ⇒ a =5  

AZGe wb‡Y©q e„Ë, (x–5)2 + (y–5)2 = 52  

ev, x2–10x+25+y2–10y+25 = 25 

∴  x2+y2–10x–10y+25 = 0  
 

D`vniY-6 t †h e„‡Ëi †K› ª̀ (3, –5) we›`y‡Z Ges hv (1, –2) we› ỳ w`‡q hvq, Zvi mgxKiY wbY©q Ki| 

mgvavb t g‡b Ki“b wb‡Y©q e„‡Ëi e¨vmva© a, AZGe e„‡Ëi mgxKiY n‡e,  

 (x–3)2+(y+5)2=a2 - - - (1)  
Avevi †h‡nZz e„ËwU (1, –2) we› ỳ w`‡q hvq- 

 ∴  (1–3)2 + (–2+5)2 = a2 

 ⇒  a2=13  
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∴ wb‡Y©q e„‡Ëi mgxKiY n‡e, 

 (x–3)2 + (y+5)2 = 13  
ev,  x2–6x+9+y2+10y+25 = 13  

 ∴  x2+y2–6x+10y+21=0  
 

  

Abykxjbx-11.1 
 

1. GKwU e„‡Ëi †K› ª̀ (4,5) Ges e¨vmva© 7, e„‡Ëi mgxKiY wbY©q Ki“b|  
2. GKwU e„‡Ëi †K› ª̀ (–a, –a) Ges e¨vmva© a, e„‡Ëi mgxKiY wb‡Y©q Ki“b|  
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 2 cvV 
 

e„‡Ëi mvaviY mgxKiY 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  e„‡Ëi mvaviY mgxKiY wbY©q I cÖ‡qv‡M `¶Zv AR©b Ki‡eb| 
 

 e„‡Ëi mvaviY mgxKiY 

c~e©eZx© cvV †_‡K Avcbviv Rv‡bb 

 (h, k) †K› ª̀ I a e¨vmva© wewkó e„‡Ëi mgxKiY  

(x–h)2 + (y–k)2 = a2. 

⇒  x2+y2–2hx –2ky+h2+k2–a2 = 0 - - - - - - (1)  
ai“b, –h = g, –k = ƒ, h2+k2–a2 = C. 
AZGe (1) mgxKiYwU ùvovq,  

 x2+y2+2gx+2fy+C = 0 - - - - - - (2)  
BnvB e„‡Ëi mvaviY mgxKiY| 

∴ e„ËwUi †K› ª̀ =(h, k) 
          = (–g, –f)  
 
Avevi, h2+k2–a2= C 

 ⇒  (–g)2+(–f)2–a2 = C 

 ⇒  a2 = g2+f2–C 

 ∴  a = g2+f2–C      [ e¨vmva© FYvZ¥K n‡Z cv‡i bv ] 
 
g‡b ivLvi welq t 

(i)  e„‡Ëi mvaviY mgxKiY x2+y2+2gx+2fy+C=0 Gi †K› ª̀ (–g,–f) Ges e¨vmva© = g2+f2–C   
(ii)  e„‡Ë x2 I y2- Gi mnM mgvb Ges xy- Gi c` Abycw ’̄Z| 
 
A¶Øq †_‡K LwÛZ Ask 
g‡b Ki“b, e„‡Ëi mgxKiY x2+y2+2gx+2fy+C = 0 - - - - - - - - (i)  
(i)  e„ËwU x A¶‡K †Q` Ki‡j, x- A‡¶i Dci y =0,   

(i) bs e„‡Ë y = 0 ewm‡q, x2+2gx+C =0  

Bnv x– Gi mv‡c‡¶ GKwU wØNvZ mgxKiY| Bnvi ỳwU g~j 
Av‡Q| g‡b Ki“b, g~jØq x1 I x2.  

∴  g~jØ‡qi †hvMdj, x1+x2 = – 2g 

Ges g~jØ‡qi ¸Ydj  x1x2 = C. 
 

X X 

Y 

Y 

O 
(x , 0) (x ,0) 2 1 

′ 

′  

∴   | x1–x2 | = (x1+x2)
2–4x1x2   

 = 4g2–4C  

 = 2 g2–C  

∴  x– A¶ †_‡K LwÛZ Ask = 2 g2– C   GKK| 
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(ii)  e„ËwU y A¶‡K †Q` Ki‡j, y A‡¶i Dci x =0.  myZivs (1) bs e„‡Ë x= 0 ewm‡q, Avgiv cvB, 
y2+2fy+C=0 

Bnv y– Gi mv‡c‡¶ GKwU wØNvZ mgxKiY| Bnvi ỳwU g~j Av‡Q| ai“b, 
gyjØq y

1
 I y

2
| 

∴  g~jØ‡qi †hvMdj, y
1
+y

2
 = –2f  

Ges   g~jØ‡qi  ¸Ydj, y
1
y
2
 = C.  

∴   | y1–y2 | = (y1+y2)
2 – 4y1 y2  

 = 4f2–4C  

 = 2 f2–C  

∴  y– A¶ †_‡K LwÛZ Ask = 2 f2–C   GKK| 

(0, y ) 

(0, y ) 

1 

2 

X 

Y 

O 
X 

Y 

′ 

′  

 

D`vniY 1 t x2+y2+5x+8y–1=0 e„ËwUi †K› ª̀ I e¨vmva© wbY©q Ki“b| 

mgvavb t †`qv Av‡Q, x2+y2+5x+8y–1=0 - - - - - - - - - (1)  

(1) bs mgxKiY‡K mvaviY mgxKiY x2+y2+2gx+2fy+C=0- Gi mv‡_ Zzjbv K‡i Avgiv cvB, g = 5/2, f=4 Ges C 

= –1.  
∴  e„ËwUi †K› ª̀ = (–g, –f) 

           = 



–

5
2
‚ –4    

Ges e¨vmva© = g2+f2–C  

  = 


5
2

2
+(4)2–(–1)  

  = 
25
4
 + 16+1  = 

93
2

   GKK| 

 

D`vniY 2 t x2+y2+6x+4y–1=0 e„ËwUi †K› ª̀Mvgx Ges (1,1) †K› ª̀wewkó e„ËwUi mgxKiY wbY©q Ki“b| 

mgvavb t †`qv Av‡Q, x2+y2+6x+4y–1=0 - - - - - - - - (1)  

e„ËwUi †K› ª̀ = (–3, –2)  

Avevi, wb‡Y©q e„ËwUi †K› ª̀ (1, 1)  

∴ wb‡Y©q e„ËwUi e¨vmva© = (1+3)2+(1+2)2  = 25  = 5 GKK| 

AZGe wb‡Y©q e„ËwUi mgxKiY  (x–1)2+(y–1)2 = 52 

  ⇒ x2+y2–2x–2y–23=0  
 
D`vniY-3 t x2+y2 = α(x+α) e„ËwUi †K‡› ª̀i ’̄vbvsK I e¨vmva© wbY©q Ki“b| 

mgvavb t cÖ`Ë mgxKiY x2+y2 = α(x+α)†K wbæiƒ‡c †jLv hvq, 

      x2+y2–αx–α2 = 0  

ev,  x2–2.α
2
  x + 

α2

4
  + y2 = 

α2

4
  + α2   

ev,  



x– 

α
2
 
2
 + (y–0)

2
 = 



5α

2
 
2  

AZGe wb‡Y©q e„‡Ëi †K‡› ª̀i ’̄vbvsK 



α

2
‚ 0   Ges e¨vmva© = 5α

2
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D`vniY-4 t 4x2+4y2+16x–24y+3= 0 e„‡Ëi †K‡› ª̀i ’̄vbvsK Ges e¨vmva© wbY©q Ki“b| 

mgvavb t cÖ`Ë e„‡Ëi mgxKiY‡K, e„‡Ëi mvaviY mgxKiY, x2+y2+2gx+2fy+C=0 iƒ‡c cÖKvk Ki‡j mgxKiYwU 

n‡e, x2+y2+4x–6y + 3
4
  = 0  

∴  †K‡›`ªi x ’̄vbvsK, A_©vr g = – 1
2
  ∞ x Gi mnM = –2  

†K‡› ª̀i y ’̄vbvsK, A_©vr  f = – 1
2
  ∞ y Gi mnM = 3  

Ges e¨vmva©  = g2+f2–C  

 = (–2)2+(3)2–(
3
4
)  

 = 4+9– 
3
4
  

 = 
16+36–3

4
   

 = 
49
4
  = 

7
2
   

AZGe wb‡Y©q †K‡› ª̀i ’̄vbvsK (–2, 3) Ges e¨vmva© = 7
2
    

 

D`vniY-5 t g~jwe› ỳ w`‡q AwZµgKvix Ges A¶Øq n‡Z a Ges b Ask †Q`Kvix e„‡Ëi mgxKiY wbY©q Ki“b| 

mgvavb t g‡b Ki“b e„ËwU A¶Øq‡K h_vµ‡g A I B we› ỳ‡Z †Q` K‡i| A Ges B Gi ’̄vbvsK h_vµ‡g (a,0) Ges 

(0, b)  
†h‡nZz �AOB = 90° Ges AB GB e„‡Ëi e¨vm, AZGe wb‡Y©q e„‡Ëi mgxKiY  

 (x–a)(x–0)+(y–0)(y–b) = 0 

⇒ x2–ax+y2–by=0 

∴   x2+y2–ax–by = 0  x 
O A(a,0)

B(0,b)

 

D`vniY-6 t GKwU e„Ë (1, –2) Ges (4, –3) we› ỳ w`‡q AwZµg K‡i Ges Gi †K›`ª 3x+4y=7 †iLvi Dci Aew ’̄Z| 

e„ËwUi mgxKiY wbY©q Ki“b| 

mgvavb t g‡b Ki“b wb‡Y©q e„‡Ëi mgxKiY, x2+y2+2gx + 2fy + C = 0 - - - - - - (1)  
†h‡nZz (1) e„‡Ëi †K›`ª (–g, – f); 3x+4y=7 †iLvi Dci Aew ’̄Z, AZGe †K‡› ª̀i ’̄vbvsK mij‡iLvi mgxKiY‡K 
wm× Ki‡e| 

∴  –3g–4f = 7 - - - - - - - (2)  
Avevi e„ËwU (1, –2) Ges (4, –3) we›`y w`‡q AwZµg K‡i  

AZGe  1+ (–2)2 + 2g+2f(–2)+C = 0 

⇒   5+2g–4f+C = 0 - - - - - - - (3)  
Ges   16+9+2g.4+2f(–3) + C = 0 

⇒  25+8g–6f+C = 0 - - - - - -  (4)  
(4) †_‡K (3) we‡qvM Ki‡j 
⇒  20+6g–2f = 0 
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⇒  3g–f = –10 - - - - - - - (5)  
(2) Ges (5) mgvavb K‡i,  

  f = 
3
5
 ,  g= – 

47
15
  ,  C = 

55
15
   

g, f Ges C Gi gvb (i) mgxKi‡Y ewm‡q, 

x2+y2+2. 



– 

47
15

  . x + 2. 



9

10
 .y + 

55
15
  = 0 

∴  15(x2+y2) –94x+18y+55 = 0  
 
D`vniY-7 t Giƒc e„‡Ëi mgxKiY wbY©q Ki“b hv, y- A¶‡K (0, 3) we› ỳ‡Z ¯úk© K‡i Ges x- A¶ n‡Z 4 GKK 
`xN© GKwU R¨v LwÛZ K‡i| 
mgvavb t g‡b Ki“b e„ËwUi mgxKiY x2+y2+2gx+2fy +C = 0 - - - - - - - - (1)  

†h‡nZz e„ËwU y–A¶‡K (0, 3) we› ỳ‡Z ¯úk© K‡i  

A B 

(0,3) C 

 

∴  y2+2fy+C = (y–3)2  

⇒  y2+2fy+C = y2–6y+9  
Dfq c¶ †_‡K y Gi mnM Ges aª“eK msL¨v Zzjbv K‡i cvB, 
f = –3, C = 9  
x A¶ n‡Z LwÛZ Ask, 

⇒ 2 g2–C  = 8 

∴  g2–C  = 4 

∴  g2–C = 16 

    g2+9 = 16 

∴  g2 = 25      or  g = ±5  
∴  wb‡Y©q mgxKiY, x2+y2 ± 10x –6y+9 = 0  
 
 

  

Abykxjbx-11.2 
 

1. wb‡æi cÖ`Ë e„‡Ëi mgxKiY †_‡K †K‡› ª̀i ’̄vbvsK I e¨vmva© wbY©q Ki“b| 

 (i) x2+y2+4x–6y–3 = 0   

 (ii)  9(x2+y2) – 18x–6y–26 = 0  

 (iii)  2x2+2y2=x   
2. (1, –2) we› ỳMvgx (9, 4) †K› ª̀wewkó GKwU e„‡Ëi mgxKiY wbY©q Ki“b| 
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 3 cvV 
 

wewfbœ k‡Z© e„‡Ëi mgxKiY 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 

  wewfbœ k‡Z© mv‡c‡¶ e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb| 
 

 g~jwe›`yMvgx e„‡Ëi mgxKiY 

(h, k) ‡K› ª̀  I a e¨vmva© wewkó e„‡Ëi mgxKiY  

(x–h)2+(y–k)2=a2 - - - - - - - (1)  
wKš—z Bnv g~jwe› ỳ (0,0) w`‡q hvq Zvn‡j 

∴   (0–h)2+(0–k)2 = a2 

∴  h2+k2 = a2   
∴  (h, k)– Gi mÂvic_ x2+y2 =a2 hvnv GKwU e„‡Ëi mgxKiY| 

e„ËwUi †K› ª̀ (0,0) Ges e¨vmva© =a.  
 
  a e¨vmva©wewkó, †K›`ª x A‡¶i Dci Aew ’̄Z I g~j we›`yMvgx e„‡Ëi mgxKiY 
†h‡nZz e„‡Ëi †K› ª̀ x A‡¶i Dci Aew ’̄Z, e„‡Ëi †K› ª̀ (a, 0) 
AvKv‡ii n‡e| Avevi, e„ËwU g~jMvgx, myZivs Zvi e¨vmva© a 
n‡e| 
∴ e„ËwUi mgxKiY  
(x–a)2+(y–0)2 = a2 

�  x2+y2–2ax=0  
BnvB wb‡Y©q e„‡Ëi mgxKiY| 

X X 
(0,0) 

(a,0) 
′ 

 

 

 †K›`ª y- A‡¶i Dci Aew ’̄Z, g~jwe›`yMvgx, a e¨vmva© wewkó e„‡Ëi mgxKiY 

e„ËwUi †K› ª̀ (0, a) AvKv‡ii Ges g~jwe› ỳMvgx e‡j e¨vmva© a 

GKK| 
∴  e„ËwUi mgxKiY,  (x– 0)2+(y–a)2 = a2 
∴  x2 +y2 –2ay=0   
BnvB wb‡Y©q e„‡Ëi mgxKiY| (0,0) 

(0,a) 

 

 

 a e¨vmva©wewkó, x– A¶ ¯úk©Kvix e„‡Ëi mgxKiY  

†h‡nZz e„ËwU x– A¶‡K ¯úk© K‡i, Zvi †KvwU e¨vmv‡a©i mgvb| myZivs †K‡› ª̀i †KvwU =a Ges ai“b, Zvi fzR h| 

∴  e„ËwUi †K› ª̀ (h, a), e¨mva© = a  

∴  e„ËwUi mgxKiY n‡e 

 (x–h)2+(y–a)2 = a2 

� x2+y2–2hx–2ay+h2 = 0  
BnvB wb‡Y©q e„‡Ëi mgxKiY| 

X X 

Y 

Y 

O 

a 
(h,a) 

′ 

′ 
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  a e¨vmva©wewkó, y– A¶ ¯úk©Kvix e„‡Ëi mgxKiY  

†h‡nZz e„ËwU y– A¶‡K ¯úk©K‡i, Zvi †K‡› ª̀i f‚R n‡e e¨vmv‡a©i 

mgvb| myZivs e„ËwUi fzR a Ges ai“b, †KvwU = k.  

∴  e„ËwUi †K› ª̀ (a, k) Ges  

Zvi mgxKiY (x–a)2+(y–k)2 = a2 

�  x2+y2–2ax–2ky+k2 = 0   
BnvB wb‡Y©q e„‡Ëi mgxKiY| 

a 
(a,k) 

X X 

Y 

Y 

′ 

′ 

O 

 

 a e¨vmva©wewkó, Dfq A¶‡K ¯úk©Kvix e„‡Ëi mgxKiY  

†h‡nZz e„ËwU Dfq A¶‡K ¯úk© K‡i, e„ËwUi †K‡›`ªi fzR I †KvwU e¨vmv‡a©i mgvb| myZivs e„ËwUi †K‡› ª̀i ’̄vbvsK = 

(a,a).  

 

∴  e„ËwUi mgxKiY,     

(x–a)2+(y–a)2 = a2 

�  x2+y2–2ax–2ay+a2 = 0   
BnvB wb‡Y©q e„‡Ëi mgxKiY| 

 

a 
(a,a) 

a 
X X 

Y 

Y ′ 

′ 

 

 

 

 e¨v‡mi cÖvš—we›`yØ‡qi ’̄vbvsK †`qv Av‡Q Ggb e„‡Ëi mgxKiY  
g‡b Ki“b, AB GKwU e¨vm| Zvi cÖvš—we› ỳØ‡qi ’̄vbvsK A(x

1
, y

1
) I B(x

2
,y
2
)| cwiwai Dci †h‡Kvb P(x,y) wbb| 

AP I BP †hvM Kwi| myZivs �APB GKwU Aa©e„Ë ’̄ †KvY Ges Zvi cwigvb GK mg‡KvY| 
∴  AP⊥PB. 

GLb  AP– Gi Xvj * PB– Gi Xvj = –1. 

�  
y–y1
x–x1

  ∞ 
y–y2
x–x2

  = – 1. 

�  (y–y
1
)(y–y

2
) = – (x–x

1
)(x–x

2
) 

∴  (x–x
1
)(x–x

1
)+(y–y

1
)y–y

2
) = 0  

BnvB wb‡Y©q e„ËwUi mgxKiY| 
 

x´ x 

y´

y 

O 

P(x,y)

A(x, y) 

B(x ,y )2 2 

 

 G. Avi. Lwjdv c×wZ‡Z `yB we›`yMvgx e„‡Ëi mgxKiY| 
hw` ỳwU we› ỳi ’̄vbvsK (x1,y1) I (x2, y2) nq, Z‡e evsjv‡`‡ki cÖL¨vZ MwYZwe` AvwRRyi ingvb Lwjdv (G. Avi. 
Lwjdv) H `yB we› ỳMvgx e„‡Ëi mgxKiY Ggbfv‡e wbY©q K‡i‡Qb †hb x2 Ges y2 Gi mnM mgvb nq Ges xy– 
m¤^wjZ c` gy³ nq|  
wZwb †`wL‡q‡Qb †h, e„‡Ëi mgxKiY S + (x–x1)(x–x2)+(y–y1)(y–y2) = 0  
wZwb (x

1
, y

1
) I (x

2
, y

2
) we› ỳMvgx mij‡iLvi mgxKiY  
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wb‡Y©q Ki‡jb †hb G‡Z x2, y2, xy avix †Kvb c` bv Av‡m, Ges †iLvi mgxKiY †c‡jb 
L + (x–x

1
)(y–y

2
) – (x–x

2
)(y–y

1
) = 0  

∴  (x
1
,y
1
) Ges (x

2
, y

2
) we› ỳMvgx e„Ë`‡ji mvaviY mgxKiY S = AL, A GKwU aª“eK| 

i.e.  (x–x
1
)(x–x

2
)+(y–y

1
)(y–y

2
) = A [ (x–x

1
)(y–y

2
) – (x–x

2
) (y–y

1
)]  

 

(x ,y ) 2 2 

(x ,y ) 1 1 

 

e„‡Ëi mv‡c‡¶ we›`yi Ae ’̄vb wbY©q t 
(i)    CS>a � (x1,y1) we› ỳiwU e„‡Ëi evwn‡i| 
  GLv‡b, C(h, k) = e„‡Ëi †K› ª̀, a = e„‡Ëi e¨vmva© Ges S(x1, y1) e„ËwUi mgZ‡j 

GKwU we› ỳ 
a 
C(h,k)

S(x ,y  ) 
1 1  

(ii)   CS<a � (x1, y1) we› ỳwU e„‡Ëi wfZ‡i| 
C S 

 

(iii)  CS = a � (x
1
, y

1
) we› ỳwU e„‡Ëi Dc‡i| 

C S 

 

 

Ae ’̄vb mv‡c‡¶ `ywU e„‡Ëi †K›`ª I e¨vmv‡a©i m¤úK© 
g‡b Ki“b, ỳBwUi e„‡Ëi †K› ª̀ h_vµ‡g C1 I C2 Ges e¨vmva©Øq h_vµ‡g a1 I a2. †K› ª̀Ø‡qi ga¨eZx© `~iZ¡ 
=C1C2  
¯úóZt e„ËØq ci¯úi‡K  

(i)  ewnt ’̄fv‡e ¯úk© Ki‡e, hw` C
1
C
2
 = a

1
+a

2
. nq                       

C C 1 2  

 

(ii)  Aš—t ’̄fv‡e ¯úk© Ki‡j C1C2 = a1–a2  
C 1 C 2 

 

 

(iii) †Q` Ki‡j, C1C2<a1+a2  
 
 
 
(iv)  †Q` ev ¯úk© bv Ki‡j C1C2>a1+a2  

 

C C 1 2 

 

C C 1 2  

 

 

(v)  ci¯ú‡ii †K› ª̀ w`‡q AwZµvš— ỳwU e„‡Ëi †¶‡Î C
1
C
2
=a

1
=a

2 

A_©vr e„ËØq ci¯úi mgvb| 
C C 1 2 

 

 

D`vniY-1 t (2,1) †K› ª̀ wewkó Ges y–A¶‡K ¯úk© K‡i Giƒc e„‡Ëi mgxKiY wbY©q Ki“b| e„ËwU x A¶ n‡Z †h 
Ask †Q` K‡i ZvI wbY©q Ki“b| 
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mgvavb t †h‡nZz e„ËwU y A¶‡K ¯úk© K‡i AZGe 
e„‡Ëi †K‡› ª̀i f‚R = CN, Gi e¨vmva©wUi mgvb n‡e|  

∴  e„‡Ëi e¨vmva© n‡e, =2 Ges wb‡Y©q e„‡Ëi mgxKiY 

n‡e, 

       (x–2)2 +(y–1)2 = 22  

ev,   x2–4x+4+y2–2y+1 = 4  
ev,   x2+y2–4x–2y+1=0   

N 

Y 

O 
A 

C(2,1)

B 

Y 

X X 

′ 

′ 

 

e„ËwU x- A¶‡K A I B we› ỳ‡Z †Q` K‡i| x- A‡¶ y=0| AZGe e„‡Ëi mgxKi‡Y y=0 ewm‡q Avgiv cvB, 

∴  x2–4x+1= 0 - - - - - - - - - (2)  
(2) GKwU wØNvZ mgxKiY, hvi ỳwU g~j A I B we› ỳi fzR n‡e| 
 ∴  x2–4x+4 = 3  
ev,  (x–2)2 = 3 � x–2 = ± 3   
 ∴  x = 2± 3   
∴  x– A‡¶i LwÛZ As‡ki cwigvY = ( )2+ 3   – ( )2– 3   

    = 2 3   

 

D`vniY-2 t Ggb GKwU mgxKiY wbY©q Ki“b, hvi †K‡› ª̀i ’̄vbvsK (4, 5) Ges hv x2+y2+4x+6y–12=0 e„‡Ëi 

†K›`ªMvgx|  

mgvavb t  cÖ`Ë e„ËwU x2+y2+4x+6y–12 = 0 

AZGe e„ËwUi †K› ª̀  (–2, –3)  

†h‡nZz wb‡Y©q e„ËwU cÖ`Ë e„‡Ëi †K› ª̀Mvgx, AZGe wb‡Y©q e„‡Ëi e¨vmva© n‡e (4, 5) Ges (–2, –3) we› ỳØ‡qi ~̀i‡Z¡i 

mgvb| g‡b Ki“b wb‡Y©q e„‡Ëi e¨vmva© = a  

 ∴  a = (4+2)2+(5+3)2  = 36+64  = 100  = 10 
AZGe wb‡Y©q e„‡Ëi mgxKiY (x–4)2+(y–5)2 = 100  
 

D`vniY-3 t (0,0), (1,2) Ges (2,0) we› ỳMvgx e„‡Ëi mgxKiY wbY©q Ki“b| 

mgvavb t g‡b wb‡Y©q e„‡Ëi mgxKiY  

 x2+y2+2gx+2fy+C = 0 - - - - - - - - - (1)  
†h‡nZz e„ËwU (0,0) we› ỳMvgx AZGe  

 � C = 0 - - - - - - - (2) 

Avevi †h‡nZz e„ËwU (1,2) we› ỳ Mvgx, AZGe,  1+4+2g+4f+C = 0 

 �  2g+4f+5=0 - - - - - - (3)  
Avevi †h‡nZz e„ËwU (2, 0)  we› ỳMvgx, AZGe  4+0+4g+0+C=0 

 �  4g+4 = 0 - - - - - - - - - (4)  

(2), (3) Ges (4) mgxKiY mgvavb K‡i cvIqv hvq g=–1, f = – 3
4
   Ges C = 0.  

∴   wb‡Y©q e„‡Ëi mgxKiY, x2+y2+2x.(–1)+2y. 



–3

4
  + 0 = 0  

ev,  x2+y2–2x– 3y
2
  = 0  

∴   2x2+2y2–4x–3y=0.  
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D`vniY-4 t x
7
  + 

y
9
  = 1 †iLvwUi A¶Ø‡qi ga¨eZx© LwÛZ Ask‡K e¨vm a‡i Aw¼Z e„‡Ëi mgxKiY wbY©q Ki“b| 

†`Lvb †h e„ËwU g~jwe› ỳMvgx| 

mgvavb t ¯úóZt x
7
  + 

y

9
  = 1 †iLvwU x I y A¶‡K h_vµ‡g (7, 0) I (0, 9) we› ỳ‡Z †Q` K‡i| 

GLb (7,0) I (0,9) †K e¨v‡mi cÖvš—we› ỳ a‡i Aw¼Z e„‡Ëi mgxKiY| 

     (x–7)(x–0)+(y–0)(y–9) = 0  
ev  x2–7x+y2–9y = 0 

∴   x2+y2–7x–9y = 0 - - - - - - - - - (1)  
(1) e„‡Ëi mgxKiYwU aª“ec` gy³ (C = 0)  

∴  GwU g~jwe› ỳ (0,0) Øviv wm× nq|  AZGe e„ËwU g~jwe› ỳMvgx n‡e| 
 
D`vniY-5 t Giƒc e„‡Ëi mgxKiY wbY©q Ki“b hv cÖ‡Z¨K A¶ †iLv‡K g~jwe› ỳ n‡Z abvZ¥K w`‡K I GKK ~̀i‡Z¡ 
¯úk© K‡i| 

x O A 

3 

3 B 

y 

C 

 

g‡b Ki“b e„ËwU x- A¶ Ges y– A¶‡K h_vµ‡g A I B we› ỳ‡Z ¯úk© K‡i| Zvn‡j OA=3 Ges OB=3 | 
x– Ges y– A‡¶i mgvš—ivj h_vµ‡g BC I AC A¼b Ki“b| 
AZGe e„‡Ëi †K› ª̀ n‡e (3,3) Ges e¨vmva© 3.  
∴  wb‡Y©q e„‡Ëi mgxKiY t (x–3)2 + (y–3)2 = 32 
�  x2–6x+9+y2–6y+9 = 9 

∴  x2+y2–6x–6y+9 = 0  
 
D`vniY-6 t GKwU e„‡Ëi mgxKiY wbY©q Ki“b hvi e¨vmva© 5 Ges (5, 5) we› ỳ‡Z GwU x2+y2–2x–4y–20=0 e„Ë‡K 
ewnt ’̄fv‡e ¯úk© K‡i| 

mgvavb t x2+y2–2x–4y–20 = 0 e„‡Ëi †K› ª̀ C1 + (1,2) Ges e¨vmva© = 5 

cÖ`Ë e„ËwU, wb‡Y©q e„Ë‡K P(5,5) we› ỳ‡Z ¯úk© K‡i|  
g‡b Ki“b wb‡Y©q e„‡Ëi †K› ª̀ C2 = (h, k) Ges e¨vmva© = 5 wPÎ n‡Z †`Lv hvq P(5,5), C

1
C
2
 Gi ga¨we› ỳ| 

∴  5 = 
h+1
2

   Ges 5 = k+2
2
   

∴  h=9, k=8  
AZGe wb‡Y©q e„‡Ëi mgxKiY t (x–9)2+(y–8)2 = 52  

ev,  x2–18x+81+y2–16y+64 = 25 

∴  x2+y2–18x–16y+120 = 0  

(5,5) 

C (1,2) C (h,k) 

P 

1 2 

 

 

D`vniY-7 t †`Lvb †h, x2+y2+2x+2y+1=0 Ges x2+y2–4x–6y–3=0 e„ËØq ci¯úi‡K ¯úk© K‡i| ¯úk©we› ỳi 

’̄vbvsK wbY©q Ki“b| 
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mgvavb t cÖ`Ë e„Ë, x2+y2+2x+2y+1 = 0 Gi †K› ª̀ C1 + (–1, –1), e¨vmva© r1 =1  

         x2+y2–4x–6y–3 = 0  Gi †K› ª̀   C2 + (2,3),    e¨vmva©  r2 = 4        

†K›`ªØ‡qi `~iZ¡ C
1
C
2
 = (–1–2)2 + (–1–3)2  = 32+42  = 5 = r

1
+r

2 
= 1+4  

AZGe e„ËØq ci¯úi‡K ewnt ’̄fv‡e ¯úk© K‡i| 

hw` P(h,k) ¯úk©we› ỳi ’̄vbvsK nq Z‡e we› ỳwU †K›`ªØ‡qi ms‡hvM †iLv‡K 1t 4 Abycv‡Z Aš—we©f³ Ki‡e| 

∴   h = 
1.2+4(–1)

1+4
  = 

–2
5
  

     k = 
1.3+4(–1)

1+4
  = 

–1
5
   

AZGe wb‡Y©q ¯úk©we› ỳi ’̄vbvsK 



– 

2
5
‚ – 

1
5
   

 

D`vniY-8 t wbY©q Ki“b? e„ËØq (x–1)2+(y–2)2 = 16 Ges (x+4)2+(y+3)2 = 1 ci¯úi‡K (a) ¯úk© Ki‡e (b) 
mg¶xq n‡e (c) †Q` Ki‡e (d) wKQyB Ki‡e bv| 
mgvavb t C1, C2 †K› ª̀ Ges r1 I r2 e¨vmva© wewkó e„ËØq ci¯úi‡K  
(i)  †Q` Ki‡e hw` C

1
C
2
<r

1
+r

2
  

(ii) †Q` Ki‡e bv hw` C1C2>r1+r2  
(iii)  ¯úk© Ki‡e hw` C1C2 = r1+r2 (ewnt ’̄ fv‡e) 
   = r

1
–r
2
 (Aš—t ’̄fv‡e) 

GLv‡b C
1
C
2
= (–1–4)2+(2+3)2  

      = 25+25  

      = 5 2  
      ) 4+1,  ) 4–1.  
AZGe Zviv ci¯úi‡K ¯úk© Ki‡e bv 
Avevi C

1
C
2
 = 5 2  > 4+1, Zviv †Q`I Ki‡e bv, 

∴ mwVK DËi (d)| 
 

  

Abykxjbx-11.3 
 

1. (7, 2) †K› ª̀ wewkó, x2+y2–6x–10y–15=0 e„‡Ëi †K› ª̀we› ỳMvgx GKwU e„‡Ëi mgxKiY wbY©q Ki“b| 

2. (3, 3) I (0, 2) we› ỳMvgx GKwU e„‡Ëi †K› ª̀ x+y=1 mij‡iLvi Dci Aew ’̄Z| e„ËwUi mgxKiY wbY©q Ki“b|   

3. x A¶‡K ¯úk© K‡i Ges (1, –2) I (3, –4) we› ỳMvgx GKwU e„‡Ëi mgxKiY wbY©q Ki“b|  

4. Ggb GKwU e„‡Ëi mgxKiY wbY©q Ki“b hvi e¨v‡mi cÖvš— we›`y (–4,3) I (12,–1), GB e„Ë Øviv y– A‡¶i Dci 
LwÛZ As‡ki ˆ`N©¨ wbY©q Ki“b|   

5. Ggb GKwU e„‡Ëi mgxKiY wbY©q Ki“b hv x– A¶‡K (3,0) we›`y‡K ¯úk© K‡i Ges y– A‡¶i Dci 8 GKK 
ˆ`N©¨ GKwU LwÛZ Ask m„wó K‡i|  

6. y– A¶‡K ¯úk© K‡i Ges (3, 0) I (7, 0) we› ỳ w`‡q hvq Ggb ỳwU e„‡Ëi mgxKiY wbY©q Ki“b|  

7. x- A¶‡K ¯úk© K‡i (1,2) I (3,2) we› ỳMvgx e„‡Ëi mgxKiY wbY©q Ki“b|  

8. (1, 1), (5,1) Ges (7,4)  we› ỳMvgx e„‡Ëi mgxKiY wbY©q Ki“b| 

9. x2+y2+2x–6y+11=0 GKwU KvíwbK e„Ë, cÖgvY Ki“b| 

10. †`Lvb †h x2+y2–14x+2y–71=0 Ges x2+y2–8x+10y+5=0 e„ËØq ci¯úi‡K Aš—t ’̄ fv‡e bv ewnt ’̄fv‡e †Q` 
Ki‡e| 
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 4 cvV 
 

¯úk©K I ¯úk©‡Ki mgxKiY 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  e„Ë ’̄ †Kvb we› ỳ‡Z ¯úk©‡Ki mgxKiY wbY©q Ki‡Z cvi‡eb; 
  ¯úk©‡Ki ˆ`N©¨ wbY©q Ki‡Z cvi‡eb| 

 

 

†Q`K 

wP‡Î AB (y=mx+c) mij‡iLvwU e„Ë (x2+y2=a2) †K A 

I B we› ỳ‡Z †Q` Ki‡Q| 

GLv‡b AB †iLv‡K e„ËwUi †Q`K ejv  nq, †Q` we› ỳ A 

I B.  

X O 
x +y =a 

A 

Y B 
y=mx+c

2 2 2 

< 

 

¯úk©K 
wP‡Î AB †iLvwUi B we› ỳwU  e„Ë c‡_ mi‡Z mi‡Z G‡m 
A we› ỳ‡Z wgwjZ n‡q‡Q, AB †iLvwU GLb e„ËwU‡K A 
we› ỳ‡Z ¯úk© K‡i Av‡Q| mij‡iLvwU GB Ae ’̄vq A 
we› ỳ‡Z e„ËwUi ¯úk©K n‡q Av‡Q| 
 
A we› ỳ w`‡q ¯úk©‡Ki Dci hLb j¤^ mij‡iLv Uvbv 
hvq Zv‡K e„‡Ëi Awfj¤^ ejv nq| 
wPÎ AC ¤úk©‡Ki Dci j¤^ ∴  AC e„‡Ëi Awfj¤^| 

 

x +y =a 

A 

C 

B y=mx+c

2 2 2 

B 

X 

Y 

< 
 

 

e„‡Ëi Dc‡ii †Kvb we› ỳ‡Z ¯úk©‡Ki mgxKiY  
 
g‡b Ki“b A(x1,y1) I B(x2,y2) we› ỳ‡Z AB †iLv e„Ë 
x2+y2=a2 †K †Q` K‡i‡Q| 
A(x1,y1) I B(x2,y2) we› ỳMvgx mij‡iLvi mgxKiY 

y–y1 = 
y1–y2
x1–x2

 (x–x1)  - - - - - - - - (1)   

Ges †h‡nZz (x
1
, y

1
) I (x

2
,y
2
) we› ỳ ỳwU x2+y2=a2 

e„ËwUi Dcwiw ’̄Z we› ỳ †m‡nZz, wjLv hvq  
x
1
2+y

1
2 = a2 - - - - - - - - - (ii) 

x
2
2+y

2
2 = a2 - - - - - - - - - (iii)  

X O 
x +y =a 

A 

Y B 
B(x ,y )

2 2 2 

2 2 

(0,0) 

(x ,y ) 
1 1 

< 
 

GLb (i) I (ii) †_‡K cvB 
     x

1
2+y

1
2 = x

2
2+y

2
2  

ev,  x
1
2–x

2
2+y

1
2–y

2
2 = 0  

ev, (x
1
+x

2
)(x

1
–x

2
) + (y

1
+y

2
) (y

1
–y

2
) = 0  
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ev,  
y1–y2
x1–x2

  = – 
x1+x2
y1+y2

  - - - - - - - - - - (iv)  

GLb (iv) Gi gvb (i) G ewm‡q cvIqv hvq,  

   y–y1 = – 
x
1
+x

2

y
1
+y

2

 (x–x1)  - - - - - - - - - (v)  

GLb g‡b Ki“b AB †iLvwU ¯úk©K n‡e ZLbB hLb B we› ỳwU e„‡Ëi cwiwai Dci w`‡q Pj‡Z Pj‡Z A we› ỳ‡Z 

wgwjZ nq| 
GB B  we› ỳwU A we› ỳ‡Z wgwjZ n‡e ZLb, hLb x2=x1 I y2 = y1 n‡e| 

∴  (v)  mgxKiYwU ùvov‡e  

     y–y1 = – 
2x1
2y1

 (x–x
1
)   

ev,  y1 (y–y1) = –x1(x–x1)  

ev,  xx
1
+yy

1
 = x2+y2 = a2  

ev,  xx
1
+yy

1
 = a2  

BnvB (x
1
, y

1
) we› ỳ‡Z ¯úk©‡Ki mgxKiY| 

 
e„ËwUi mvaviY mgxKiY x2+y2+2gx+2fy+C=0 n‡j (x

1
,y
1
) ewn ’̄ we› ỳ †_‡K ¯úk‡K©i mgxKiY n‡e 

xx
1
+yy

1
+g(x+x

1
)+f(y+y)+C=0  

 

K¨vjKzjvm c×wZ‡Z  
x2+y2 = a2 e„‡Ë (x1, y1) we›`y‡Z ¯úk©‡Ki mgxKiY  
g‡b Ki“b, m Xvj wewkó I (x

1
,y
1
) we›`yMvgx mij‡iLvi 

mgxKiY,  
y–y

1
 = m(x–x

1
) - - - - - - - - (1)  

†`qv Av‡Q, e„‡Ëi mgxKiY  x2+y2 = a2  

x– Gi mv‡c‡¶ Aš—ixKiY K‡i, Avgiv cvB, 
d
dx
 (x2)  + 

d
dx
 (y2)  = 

d
dx
 (a2)  

� 2x+2y 
dy
dx
  = 0  

�   
dy
dx
  = – 

x
y
 .  

(x ,y ) 
m = 

1 1 dy  
dxθ X X 

Y 

Y 

′ 

′  

∴  (x1, y1) we›`y‡Z ¯úk©‡Ki Xvj, m = dydx  = – 
x
1

y
1
 .  

GLb (1) bs-G, m–Gi gvb ewm‡q, Avgiv cvB 

 y–y1 = – 
x
1

y
1
 (x–x1)   

�  yy1–y1
2 = – xx1+x1

2 

�  xx1+yy1 = x1
2+y1

2 - - - - -  (2)  

Avevi x2+y2 = a2 e„ËwU hw` (x1,y1) we› ỳ w`‡q hvq Zvn‡j 

     x1
2+y1

2 = a2 - - - - - - - (3)  

(2) I (3) bs n‡Z cvIqv hvq xx1+yy1=a2 
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  � xx1+yy1–a
2=0  BnvB wb‡Y©q ¯úk©‡Ki mgxKiY| 

Abyiƒcfv‡e, x2+y2+2gx+2fy+C=0 e„‡Ëi Dci (x1, y1) we›`y‡Z ¯úk©‡Ki mgxKiY, 

xx1+yy1+g(x+x1)+f(y+y1)+C = 0  

 

¯úk©‡Ki ˆ`N©¨ 

g‡b Ki“b, x2+y2+2gx+2fy+C=0 GKwU e„‡Ëi mgxKiY hvi †K›`ª we› ỳ (–g, –f) Ges e¨vmva© g2+f2–C  . 

g‡b Ki“b AB e„‡Ëi ¯úk©K, hv B(x1,y1) ewn ’̄ we› ỳ w`‡q hvq|  

†h‡nZz e¨v‡mi ms‡M ¯úk©K me©`v j¤^fv‡e _v‡K †m‡nZz �BAC = 90° 

(x ,y ) 
B 

A 

1 C(-g,- ) 1 

 

Kv‡RB  BC2 = AB2+AC2 
�  AB2 = BC2 – AC2 = {(x1+g)

2+(y1+f)
2} – (g2+f2–C)  

AB2 = x1
2+y1

2+2gx1+2fy1+C 

∴  AB = x
1
2+y

1
2+2gx

1
+2fy

1
+C   

BnvB wb‡Y©q ¯úk©‡Ki ˆ`N©¨| 

 
D`vniY-1 t (–2, 5) we› ỳ n‡Z x2+y2+3x–8y+17=0 e„‡Ë Aw¼Z ¯úk©K I Awfj‡¤^i mgxKiY wbY©q Ki“b| 
mgvavb t (–2, 5) we› ỳ n‡Z x2+y2+3x–8y+17=0 e„‡Ëi ¯úk©K  

 �  –2.x+5.y+ 
3

2
 (x–2)  – 

8

2
 (y+5)  + 17 = 0 

 �  –4x+10y+3x–6–8y–40+34 = 0 

 �  –x+2y–12=0 

 ∴  x–2y+12 = 0   

GLb ¯úk©‡Ki Xvj = 1
2
   

AZGe Awfj‡¤^i Xvj = –2  

AZGe wb‡Y©q Awfj‡¤^i mgxKiY t 

 y –5 = –2 (x+2) 

 ∴  2x+y=1    
  

D`vniY-2 t x2+y2+4x–6y–3=0 e„Ë‡K (2,3) we› ỳ‡Z ¯úk© K‡i Ges (1,1) we›`yMvgx e„‡Ëi mgxKiY wbY©q Ki“b| 

mgvavb t g‡b Ki“b cÖ`Ë e„‡Ëi mgxKiY, S+x2+y2+4x–6y–3=0 - - - - - (1)  
Ges e„‡Ëi Dci (2,3),  GKwU we›`y  
(2,3) we› ỳ‡Z cÖ`Ë e„‡Ëi ¯úk©‡Ki mgxKiY n‡e  

�  x.2 + y.3 + 
4

2
 (x+2)  – 

6

2
 (y+3)  –3 = 0  

ev,  2x+3y+2x+4–3y–9–3=0  
ev,  4x–8 = 0  
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ev,  P + x–2 = 0  
AZGe wb‡Y©q e„Ë n‡e S=0 Ges P=0 Gi †Q`we› ỳMvgx e„Ë| 
∴  e„‡Ëi mgxKiY n‡e, S+λP = 0  
ev,  x2 +y2+4x–6y–3+λ(x–2) = 0 - - - - - - - (2)  
†h‡nZz mgxKiY (2), (1, 1) we› ỳMvgx  
AZGe  1+1+4–6–3+λ(1–2) = 0  
ev,  –3–λ = 0  �  λ = – 3  
(2) bs mgxKi‡Y λ = –3 ewm‡q wb‡Y©q e„‡Ëi mgxKiY  
�  x2+y2+4x–6y–3–3(x–2) = 0  
ev, x2+y2+4x–6y–3–3x+6 = 0  

∴   x2+y2+x–6y–3 = 0  
 
 

D`vniY-3 t (1,1) we› ỳ n‡Z  2x2+2y2–x+3y+1=0 e„‡Ëi Dci AswKZ ¯úk©‡Ki ˆ`N©¨ wbY©q Ki“b| 
DËit Avgiv Rvwb (x1,y1) we› ỳ n‡Z x2+y2+2gx+2fy+C=0  

e„‡Ëi ¯úk©‡Ki ˆ`N©¨ = x
1
2+y

1
2+2gx

1
+2fy

1
+C   

AZGe (1,1) we› ỳ n‡Z 2x2+2y2–x+3y+1=0 e„‡Ëi Dci AswKZ ¯úk©‡Ki ˆ`N©¨  

= 12+12 – 
1

2
.1 + 

3

2
.1 + 

1

2
  

= 2+ 
3

2
  = 

7

2
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 5 cvV 
 

ỳBwU e„‡Ëi mvaviY R¨v wbY©q 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  ỳBwU e„‡Ëi mvaviY R¨v wbY©q Ki‡Z cvi‡eb| 
 

 

 

`ywU e„‡Ëi mvaviY R¨v wbY©q 

g‡b Ki“b, ỳwU e„‡Ëi mgxKiY 
 S1 + x2+y2+2g1x+2f1y+C1 = 0 - - - - - - - - - (i) 

S2 + x
2+y2+2g2x+2f2y+C2 = 0 - - - - - - - - - (ii)  

∴   S1–S2 + 2(g1–g2)x + y(f1–f2)y+C1–C2 = 0 - - - - - (iii) 

     2(g1–g2)x +2(f1–f2)y+c1–c2=0  

GwU (x,y) m¤^wjZ GKNvZ wewkó mvaviY mgxKiY| Kv‡RB GUv 

GKwU mij‡iLvi mgxKiY| e„Ë ỳwU ci¯úi P I Q we› ỳ‡Z †Q` 

K‡i Zvn‡j P, Q we› ỳ ỳwUi ’̄vbvsK (i) I (ii) †K wm× Ki‡e, 

P 

Q 

Y 

0 
X 

S 1 =0 S 2 =0

< 
 

myZivs S1 = 0,  S2=0    ∴  S1–S2 = 0  

A_©vr G‡`i ’̄vbvsK (iii)bs mgxKiY‡KI wm× K‡i| GwU Avevi GKwU mij‡iLv wb‡ ©̀k K‡i| 
myZivs (iii) bs mgxKiYwU S1 I S2 e„Ë ỳBwUi mvaviY R¨v wb‡ ©̀k K‡i| 
Abywm×vš— 
S1 = 0, S2=0 e„Ë ỳwUi †Q`we›`yMvgx †h †Kvb e„‡Ëi mgxKiY, S1 + kS2 = 0,  k ) 0.  
 
D`vniY-1 t x2+y2 = 4 e„‡Ëi ¯úk©‡Ki mgxKiY wbY©q Ki“b| 
(i)  †h mKj ¯úk©K x- A‡¶i mv‡_ 45° †Kv‡Y AvbZ| 
(ii) †h mKj ¯úk©K 2x–y+4=0,  mij‡iLvi m‡½ mgvš—ivj| 
(iii)  †h mKj ¯úk©K 3x+2y–5=0 †iLvi Dci j¤^| 

mgvavb t y=mx+c †iLv, x2+y2=4 e„‡Ëi ¯úk©K n‡j ¯úk©‡Ki mgxKiY n‡e y=mx±2 1+m2
   

(i) †h‡nZz ¯úk©KØq x- A‡¶i mv‡_ 45° †Kv‡Yi AvbZ  
AZGe, m = tan45° = 1 

∴   ¯úk©KØ‡qi mgxKiY y=1.x±2 1+12  

∴   y = x±2 2   
 

(ii) ¯úk©KØq cÖ`Ë 2x–y+4=0 †iLvi mv‡_ mgvš—ivj n‡e hw` ¯úk©K‡iLvi Xvj = cÖ`Ë †iLvi Xvj nq  
2x–y+4=0 †K wbæiƒ‡c †iLv hvq| 
y = 2x+4, AZGe Xvj = 2 
¯úk©KØq mgvš—ivj n‡e hw` m=2 nq  
AZGe wb‡Y©q ¯úk©‡Ki mgxKiY y = 2x±2 1+4   
ev, y = 2x±2 5   
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(iii)  ¸k©KØq 3x+2y–5=0 †iLvi mv‡_ j¤^ n‡e hw` m = 2
3
  nq,  

       3x+2y–5=0 

�  y = – 
3

2
  x + 

5

2
   

AZGe wb‡Y©q ¯úk©‡Ki mgxKiY  y = 2
3
  x ± 2 1+ 

4

9
    

A_©vr  2x–3y± 2 13  = 0.  
 
D`vniY-2t cÖgvY Ki“b †h, 8x+5y–34=0 †iLvwU x2+y2+10x+6y–55=0 e„‡Ëi GKwU ¯úk©K| 
mgvavb t †iLvwUi mgxKiY t 8x+5y–34=0  Ges e„‡Ëi mgxKiY x2+y2+10x+6y–55=0  
ev, x2+10x+25+y2+6y+9=89  

ev, (x+5)2+(y+3)2 = ( )89  2  
∴ e„‡Ëi †K› ª̀ = (–5, –3) Ges e¨vmva© = 89   
GLb e„‡Ëi †K› ª̀ (–5, –3) n‡Z 8x+5y–34=0 †iLvi j¤^ ~̀iZ¡  

 =  
8.(–5)+5.(–3)–34

82+52
  

 

 =   
–40 –15–34

89
       = 89   

 

myZivs e„‡Ëi †K› ª̀ n‡Z †iLvi j¤^ ~̀iZ¡ = e„‡Ëi e¨vmva©| 
∴  8x+5y–34=0 †iLvwU e„‡Ëi GKwU ¯úk©K| 
 

  

Abykxjbx-11.4 
 

1. x2+y2–6x+2y+1=0 e„‡Ë (3,2) we› ỳ‡Z ¯úk©‡Ki mgxKiY wbY©q Ki“b|          
2. GKwU e„‡Ëi mgxKiY wbY©q Ki“b hvi †K› ª̀ (–4,2) we› ỳ‡Z Ges hvi ¯úk©K 3x+4y–16=0 mij‡iLv|  

3. x2+y2 =16 e„‡Ëi ¯úk©‡Ki mgxKiY wbY©q Ki“b hv x-A‡¶i mv‡_ 30° †KvY Drcbœ K‡i|  
4. x2+y2–8x–10y=8 e„‡Ëi Ggb ỳwU ¯úk©‡Ki mgxKiY wbY©q Ki“b hv 5x–12y–9=0 †iLvi mv‡_ mgvš—ivj|  

5. x2+y2=4 e„‡Ëi Dci Aw¼Z ¯úk©‡Ki mgxKiY wbY©q Ki“b hviv x–2y+7=0 †iLvi mv‡_ j¤^ n‡e|   
6. cÖgvY Ki“b †h, x+y–3=0 †iLvwU x2+y2–4x+6y+5=0 e„‡Ëi Dci ¯úk©K n‡e| 
7. x2+y2–6x–8y+C=0 e„ËwU y–A¶‡K ¯úk© K‡i| C Gi gvb I ¯úk© we› ỳi ’̄vbvsK wbY©q Ki“b|     
8. 2x+y–3=0 †iLvwU x2+y2–5x–y+4=0 e„ËwU‡K A I B we›`y‡Z †Q` K‡i| AB †K e¨vm a‡i AswKZ e„‡Ëi 

mgxKiY wbY©q Ki“b|    
9. (i) (3, 3) we› ỳ n‡Z x2+y2=3 e„‡Ë AswKZ ¯úk©‡Ki ˆ`N©¨ wbY©q Ki“b|   
 (ii)  (–5,6) we›`y n‡Z 3x2 +3y2–4x–5y=0 e„‡Ë AswKZ ¯úk©‡Ki ˆ`N©¨ wbY©q Ki“b|  
10. (i)  x2+y2=2 e„‡Ëi (–1,1) we› ỳ‡Z ¯úk©‡Ki I Awfj‡¤^i mgxKiY wbY©q Ki“b|  
 (ii)x2+y2–3x+2y+3=0 e„‡Ëi (1,–1) we› ỳ‡Z ¯úk©‡Ki I Awfj‡¤^i mgxKiY wbY©q Ki“b|  
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GK bR‡i GB BDwb‡Ui msw¶ß welqe —̄y 
 

1. †K› ª̀ (0,0) Ges e¨vmva© =a n‡j, e„ËwUi mgxKiYt x2+y2=a2  

2. †K› ª̀ (h, k) Ges e¨vmva© =a n‡j, e„ËwUi mgxKiY t (x–h)2+(y–k)2=a2  

3. e„‡Ëi mvaviY mgxKiY t x2+y2+2gx+2fy+C=0 Gi †K› ª̀t (–g,–f) Ges e¨vmva© = g2+f2–C  
4. e¨v‡mi cÖvš— we› ỳØq (x1,y1) Ges (x2,y2) wewkó e„‡Ëi mgxKiY :  

 (x–x1)(x–x2)+(y–y1)(y–y2)=0  

5. x2+y2+2gx+2fy+C=0 e„Ë KZ©„Kt x A‡¶i KwZ©Z Ask = 2 g2–c   

 y– A‡¶i KwZ©Z Ask = 2 f2–c   
6. C1 I C2 †K› ª̀wewkó Ges a1 I a2 e¨vmva© wewkó e„ËØq ci¯úi‡K 

 (i)  ewnt ’̄fv‡e ¯úk© Ki‡j t C1C2 = a1+a2  

 (ii) Aš—t ’̄fv‡e ¯úk© Ki‡j t C1C2 = a1– a2  

 (iii) †Q` Ki‡j, C1C2 < a1+a2  

 (iv) †Q` ev ¯úk© bv Ki‡j C1C2 > a1+a2  

7. x– A¶‡K ¯úk©Kvix (h, k) †K› ª̀ wewkó e„‡Ëi e¨vmva© = k  

8. y– A¶‡K ¯úk©Kvix (h, k) †K› ª̀wewkó e„‡Ëi e¨vmva© = h  

9. x2+y2=a2 e„‡Ë y=mx+c mij‡iLvwU  

 (i)  ¯úk©K nIqvi kZ© t c = ± a 1+m2   

 (ii) ¯úk©KØ‡qi mgxKiY t y = mx ± a 1+m2  

 10. (x1,y1) we› ỳ‡Z, x2+y2=a2 e„‡Ëi ¯úk©‡Ki mgxKiY xx1+yy1=a2 Ges x2+y2+2gx+2fy+C=0 e„‡Ëi 

¯úk©‡Ki mgxKiY xx1+yy1+g(x+x1)+f(y+y1)+C=0  

11. †Kvb e„‡Ëi †K›`ª n‡Z Gi †h †Kvb m¤úk©‡Ki j¤^ ~̀iZ¡ = e„ËwUi e¨vmva©| 
12. (x

1
,y
1
) we› ỳ n‡Z x2+y2=a2 e„‡Ë ¯úk©‡Ki ˆ`N©¨ = x

1
2+y

1
2–a2  Ges x2+y2+2gx+2fy+C=0 e„‡Ë 

¯úk©‡Ki ˆ`N©¨ = x
1
2+y

1
2+2gx

1
+2fy

1
+C  

 
 

 DËigvjv 

Abykxjbx-11.1 

1. x2+y2–8x–10y–8 = 0  
2. x2+y2+2ax+2ay+a2=0  

Abykxjbx-11.2 
1. (i)  (–2,3), 4  

 (ii)   



1‚ 
1

3
 , 2  

 (iii)   



1

4
‚ 0  ; 

1

4
   

Abykxjbx-11.3 

1. x2+y2–14x–4y+28=0  

2.  x2+y2–6x+4y–12=0  
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3. x2+y2+10x+20y+25=0 I x2+y2–6x–4y+9=0 

4. x2+y2–8x–2y–51 = 0,   4 13 .  

5. x2+y2–6x±10y+9=0  

6. x2+y2–10x±2 21 y + 21=0  

7. 2(x2+y2)–8x–5y+18=0 

8.  x2+y2–6x–9y+13=0   

Abykxjbx-11.4 

1. y–2=0  
 

2. x2+y2+8x–4y+4=0  
 

3. x– 3 y±8=0  
 

4. 5x–12y+131=0  Ges 5x–12y–51=0  
 

5. 2x+y±2 5  = 0  
 

 

7. C=16, (0,4)  
 

8. x2+y2–3x+1=0  
 

9. (i) 15  

 (ii)   173

3
   

10. (i)  x–y+2=0; x+y=0  
 (ii)  x–1=0, y+1=0  
 


