
  

e„Ë 

(Circles) 
 

f~wgKv 
GKwU w¯’i we› ỳ n‡Z †hme we› ỳi ~̀iZ¡ mgvb Zv‡`i †mU‡K GKwU e„Ë e‡j| w ’̄i we› ỳ‡K e„ËwUi †K›`ª Ges w ’̄i 
~̀iZ¡‡K Bnvi e¨vmva© ejv nq| MÖxK kã Kirkos †_‡K e„Ë (Circle) kãwU †bIqv n‡q‡Q hvi A_© AvsUv| Mvoxi 

PvKv, P› ª̀, m~h© Mv‡Qi Kv‡Ûi cÖ ’̄‡”Q` cÖf…wZ e ‘̄ e„ËvKvi †`Lvq| R¨vwgwZ, †R¨vwZwe©`¨v, K¨vjKzjvm, Kw¤úDUvi 
MÖvwd· wWRvBb BZ¨vw`‡Z e„Ë e¨envi n‡q _v‡K|  
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 
 wbw`©ó †K› ª̀ I e¨vmva© wewkó e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb, 
 e„‡Ëi mvaviY mgxKiY wbY©q Ki‡Z cvi‡eb, 
 †cvjvi ’̄vbvs‡K e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb, 
 e„Ë ’̄ †Kv‡bv we› ỳ‡Z ¯úk©K I Awfj‡¤̂i mgxKiY wbY©q Ki‡Z cvi‡eb, 
 ỳBwU e„‡Ëi mvaviY R¨v Gi mgxKiY wbY©q Ki‡Z cvi‡eb, 
 (x  a)2 + (x  b)2 = c2 mgxKi‡Yi †jLwPÎ A¼b Ki‡Z cvi‡eb Ges †K›`ª I e¨vmva© wbY©q 

Ki‡Z cvi‡eb| 
 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 7 w`b 

 

 GB BDwb‡Ui cvVmg~n 
cvV 5.1: wbw`©ó †K› ª̀ I e¨vmva© wewkó e„‡Ëi mgxKiY  
cvV 5.2: †cvjvi ’̄vbvs‡K e„‡Ëi mgxKiY 
cvV 5.3: e„‡Ëi ¯úk©K I Awfj‡¤̂i mgxKiY 
cvV 5.4: ỳBwU e„‡Ëi mvaviY R¨v Gi mgxKiY 
cvV 5.5: e¨envwiK 

 

 

BDwbU 

5 
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  wbw ©̀ó †K›`ª I e¨vmva© wewkó e„‡Ëi mgxKiY  
(Equation of Circle with Fixed Centre and Radius) 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wbw`©ó †K› ª̀ I e¨vmva© wewkó e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb, 
 e„‡Ëi mvaviY mgxKiY wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  †K› ª̀, e¨vmva© 
 

 
 g~jcvV-  

 

wbw`©ó †K› ª̀ I e¨vmva© wewkó e„‡Ëi mgxKiY (Equation of Circle with Fixed Centre and Radius) 

(a) xy mgZ‡j wbw ©̀ó we› ỳ (a, b) †K› ª̀ I r e¨vmva© wewkó e„Ë GKwU 
eμ‡iLv hvi mKj we› ỳ n‡Z (a, b) we› ỳi ~̀iZ¡ r| 
myZivs GKwU we›`y (x, y) e„ËwUi Dci Aew¯’Z n‡e hw` Ges †Kej 

hw` rbyax  22 )()(  [ ỳB we› ỳi ~̀i‡Z¡i m~Î cÖ‡qvM K‡i] 
ev, (x  a)2 + (y  b)2 = r2 nq| 
myZivs (a, b) †K› ª̀ I r e¨vmva© wewkó e„‡Ëi mgxKiY (x  a)2 + (y 
 b)2 = r2| 
Bnv‡K e„‡Ëi Av`k© mgxKiY (Standard form of the equation of 
Circle) e‡j| 
 

†hgb, (-5, 3) †K› ª̀ I 4 e¨vmva© wewkó e„‡Ëi mgxKiY: (x + 5)2 + (y  3)2 = 42 
ev, x2 + 10x + 25 + y2  6y +9 = 16       ev, x2 + y2 + 10x  6y + 18 = 0 
 

D`vniY 1: e„‡Ëi †K› ª̀ (4, 5) I e¨vmva© 10 GKK n‡j, e„ËwUi mgxKiY wbY©q Kiæb| 
mgvavb: Avgiv Rvwb, e„‡Ëi mgxKiY (x  a)2 + (y  b)2 = r2 
GLv‡b, a = 4, b = 5 Ges r = 10 
 e„ËwUi mgxKiY, (x  4)2 + (y  5)2 = 102     ev, x2  8x + 16 + y2  10y + 25 = 100 
ev, x2 + y2  8x  10y  59 = 0 
BnvB wbY©q e„‡Ëi mgxKiY| 
 

  
wkÿv_x©i 

KvR 
GKwU e„‡Ëi mgxKiY wbY©q Kiæb hvi †K› ª̀ (3, 5) we› ỳ‡Z Aew ’̄Z Ges e¨vmva© 6| 

 

D`vniY 2: GKwU e„Ë (4, 2) we› ỳ w`‡q hvq Ges Dnvi †K‡› ª̀i ’̄vbvsK (1, 2); e„ËwUi mgxKiY wbY©q Kiæb| 
mgvavb: aiæb, e„‡Ëi e¨vmva©  r 
myZivs r  †K› ª̀ (1, 2) n‡Z e„‡Ëi Dci (4, 2) we› ỳi ~̀iZ¡ 
myZivs (1, 2) †K› ª̀ I 5 GKK e¨vmva© wewkó e„‡Ëi mgxKiY, 
 

(x  1)2 + (y + 2)2  52 

cvV 5.1 

O 

(a, b) 

X 

r 

Y 

(x, y) 
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ev, x2  2x + 1 + y2 + 4y + 4  25 
ev, x2 + y2 – 2x + 4y  20  0 
 
†bvU- 1: (a, b) †K› ª̀ I r e¨vmva© wewkó mgxKiY, (x  a)2 + (y  b)2 
 r2 Gi wewfbœ Ae ’̄v: 
(i) †K› ª̀ (a, b), x -A‡ÿi Dci Aew ’̄Z n‡j b  0, ZLb e„‡Ëi 
mgxKiY, (x  a)2 + y2  r2 
(ii) †K› ª̀ (a, b), y-A‡ÿi Dci Aew ’̄Z n‡j a  0, ZLb e„‡Ëi 
mgxKiY, x2 + (y  b)2  r2 
(iii) †K› ª̀ g~jwe›`y‡Z (0, 0) Aew ’̄Z n‡j e„‡Ëi mgxKiY x2 + y2  r2  
 
(L) e„‡Ëi mvaviY mgxKiY (General Equation of a Circle) 
(a, b) †K› ª̀ I r e¨vmva© wewkó e„‡Ëi mgxKiY (x  a)2 + (y  b)2 = r2 †K †jLv hvq: 
x2  2ax + a2 + y2  2by + b2 – r2 = 0 
ev, x2 + y2  2ax  2by + (a2 + b2  r2) = 0 
(a, b) wbw ©̀ó we› ỳ I r wbw ©̀ó e¨vmva© e‡j a2 + b2  r2 aªæeK| 
aiæb, a = g, b = f Ges a2 + b2  r2 = c 
myZivs e„‡Ëi mgxKiY, x2 + y2 + 2gx + 2fy + c = o 
GLv‡b, a = g, b = f 

 (a, b) = (g, f) 
Ges a2 + b2  r2 = c 
ev, (g)2 + (f)2  c = r2 

myZivs r = ]0[22  rcfg   
e„‡Ëi mvaviY mgxKiY: x2 + y2 + 2gx + 2fy + c = 0 

hvi †K‡› ª̀i ’̄vbv¼ (g, f) Ges e¨vmva© cfg  22  
 

†bvU- 2: e„‡Ëi x2 + y2 + 2gx + 2fy + c = 0 mgxKi‡Yi wewfbœ Ae ’̄v: 
(i) e„ËwU x-Aÿ‡K (x1, 0), (x2, 0) ỳBwU we›`y‡Z †Q` Ki‡j, †Q` we› ỳ ỳBwU‡Z y = 0  
myZivs x2 + 2gx + c = o mgxKi‡Yi g~jØq x1, x2 

 x1 + x2 = 2g, x1x2 = c  
myZivs e„ËwU Øviv x-Aÿ n‡Z KwZ©Z R¨v Gi ˆ`N©¨ 

= 2
2121 )( xxxx   

= 21
2

21 4)( xxxx   

= cgcg  22 244  

Abyiƒcfv‡e 

(i) y-Aÿ n‡Z KwZ©Z R¨v Gi ˆ`N©¨ cf  22  

(ii) e„ËwU Dfq Aÿ‡K ¯úk© Ki‡j, g2 = f 2 = c 
 

D`vniY 3: x2 + y2 + 5x + 8y 1 = 0 e„ËwUi †K›`ª I e¨vmva© wbY©q Kiæb| 

O (0, 0) 
X 

a 

Y 

P(x, y) 

O X 

Y 

(x1, 0) (x2, 0) 
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mgvavb: cÖ`Ë mgxKiY, x2 + y2 + 5x + 8y 1 = 0 ----------- (i) 
(i) bs mgxKiY‡K mvaviY mgxKiY x2 + y2 + 2gx + 2fy + c = o Gi mv‡_ Zzjbv K‡i Avgiv cvB, 

4,
2

5
 fg  Ges c = 1  

 e„ËwUi †K› ª̀ )4,
2

5
(),(  fg   

Ges e¨vmva© cfg  22 )1()4()
2

5
( 22 

2

93
116

4

25
  GKK 

 

  
wkÿv_x©i 

KvR 
2x2 + 2y2  3x + 2y + 1 = 0 e„‡Ëi †K› ª̀ I e¨vmva© wbY©q Kiæb| 
 

 

D`vniY 4: x2 + y2  6x + 4y + 1 = 0 e„ËwUi †K› ª̀Mvgx Ges (1, 1) †K› ª̀ wewkó e„ËwUi mgxKiY wbY©q Kiæb| 
mgvavb: cÖ`Ë mgxKiY, x2 + y2 + 6x + 4y  1 = 0 ---------- (i) 
e„ËwUi †K› ª̀ = (3, 2) 
Avevi, wb‡Y©q e„ËwUi †K› ª̀ (1, 1) 

 wb‡Y©q e„ËwUi e¨vmva© 525916)21()31( 22   GKK 

 wb‡Y©q e„ËwUi mgxKiY, (x  1)2 + (y  1)2 = 52 
 x2 – 2x + 1 + y2  2y + 1 = 25  x2 + y2  2x  2y  23 = 0 
 

D`vniY 5: Giƒc e„‡Ëi mgxKiY wbY©q Kiæb hv y-Aÿ‡K (0, 3) we› ỳ‡Z ¯úk© K‡i Ges x-Aÿ n‡Z 8 GKK `xN© 
GKwU R¨v LwÛZ K‡i| 
mgvavb: g‡b Kiæb e„ËwUi mgxKiY x2 + y2 + 2gx + 2fy + c = 0 ---------- (i) 
†h‡nZz e„ËwU y-Aÿ‡K (0, 3) we› ỳ‡Z ¯úk© K‡i 
 y2 + 2fy + c = (y  3)2 
 y2 + 2fy + c = y2  6y + 9 
Dfq cÿ †_‡K y-Gi mnM Ges aªæeK msL¨v Zzjbv K‡i cvB,  
f = 3, c = 9 
x-Aÿ n‡Z LwÛZ Ask, 

2516916482 22222  ggcgcgcg  
ev, g = 5 

 wb‡Y©q mgxKiY, x2 + y2  10x  6y + 9 = 0 
 

(M) ỳBwU wbw`©ó we› ỳ‡K e¨v‡mi cÖvšÍ we› ỳ a‡i e„‡Ëi mgxKiY: 
g‡b Kiæb, mgZ‡j `yBwU wbw`©ó we› ỳ A (x1, y1) I B (x2, y2) 
Ges AB-†K e¨vm a‡i AswKZ e„ËwUi Dci P(x, y) †h‡Kvb 
GKwU we› ỳ| †h‡nZz Aa©e„Ë ’̄ †KvY GK mg‡KvY, ZvB p we› ỳwU 
e„‡Ëi Dci Ae ’̄vb Ki‡e hw` Ges †Kej hw` APB = 90o 
nq| 
myZivs AP  BP 
 AP-Gi Xvj  BP-Gi Xvj= 1 

B(x2, y2) 

900 
| 

P(x, y) 

O 
A(x1, y1) 

O X 

Y 

A 

(0, 3) 

B 
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1
2

2

1

1 








xx

yy

xx

yy  

ev, (y  y1) (y  y2) = (x  x1) (x  x2) 
ev, (x  x1) (x  x2) + (y  y1) (y  y2) = 0 
myZivs (x1, y1) I (x2, y2) we›`yØq‡K e¨v‡mi cÖvšÍwe› ỳ a‡i Aw¼Z e„‡Ëi mgxKiY:  
(x  x1) (x  x2) + (y  y1) (y  y2) = 0 
 

  
wkÿv_x©i 

KvR 
(4, 3) I (0, 1) we› ỳ ỳBwU‡K e¨v‡mi cÖvšÍ a‡i AswKZ e„‡Ëi mgxKiY wbY©q Kiæb|   

 

D`vniY 6: (0, 1) I (2, 3) we› ỳØ‡qi ms‡hvM †iLvsk‡K e¨vm a‡i GKwU e„Ë AsKb Kiv n‡j e„ËwUi mgxKiY 
Ges x-A‡ÿi †Q`vs‡ki cwigvY wbY©q Kiæb| 
mgvavb: (0,  1) I (2, 3) we› ỳØ‡qi ms‡hvM †iLvsk‡K e¨vm a‡i AswKZ e„‡Ëi mgxKiY: 
(x  0) (x  2) + (y + 1) (y  3) = 0 
 x2 + y2  2x  2y  3 = 0 ........................... (i) 
2q Ask: e„ËwU, x-Aÿ‡K †Q` Ki‡j mgxKiY (i) G y = 0 ewm‡q cvB, 
x2  2x  3 = 0 
 (x + 1) (x  3) = 0 
 x = 1 A_ev 3 
A_v©r †Q`we›`yi ’̄vbvsK (1, 0) I (3, 0) 
g‡b Kiæb, †Q` we› ỳØq h_vμ‡g A I B 
 x-A‡ÿi †Q`vs‡ki cwigvY, 

AB = 416)00()13( 22   
 

  mvims‡ÿc- 
 g~j we› ỳ‡Z †K› ª̀ I r e¨vmva© wewkó e„‡Ëi mgxKiY: x2 + y2 = r2 hLb )0( r  
 (a, b) †K› ª̀ I r e¨vmva© wewkó e„‡Ëi mgxKiY: (x  a)2 + (y  b)2 = r2 
 e„‡Ëi mvaviY mgxKiY: x2 + y2 +2gx + 2fy + c = 0, †K‡› ª̀i ’̄vbvsK (g, f) Ges e¨vmva© 

cfg  22  
 (x1, y1) I (x2, y2) we› ỳØq‡K e¨v‡mi cÖvšÍwe› ỳ a‡i AswKZ e„‡Ëi mgxKiY: 

(x  x1) (x  x2) + (y  y1) (y  y2) = 0 
 

 
 cv‡VvËi g~j¨vqb 5.1- 

 

1. GKwU e„‡Ëi †K›`ª g~jwe› ỳ‡Z Aew ’̄Z Ges e¨vmva© 4 GKK n‡j e„ËwUi mgxKiY wbY©q Kiæb| 
2. GKwU e„‡Ëi †K‡›`ªi ’̄vbvsK (3, 4) Ges e¨vmva© 5 GKK n‡j e„‡Ëi mgxKiY wbY©q Kiæb| 
3. Ggb GKwU e„‡Ëi mgxKiY wbY©q Kiæb hvi †K‡› ª̀i ’̄vbvsK (5, 5) Ges e„ËwU (8, 9) we› ỳ w`‡q hvq| 
4. †h e„‡Ëi †K› ª̀ (3, 5) we› ỳ‡Z Aew ’̄Z Ges hv (1, 2) we› ỳ w`‡q hvq, Zvi mgxKiY wbY©q Kiæb| 
5. 4x2 + 4y2 + 16x  24y + 3 = 0 e„‡Ëi †K‡› ª̀i ’̄vbvsK Ges e¨vmva© wbY©q Kiæb| 

A (-1, 0) 
O X 

Y 

(0, -1) 

B (3, 0) 

(2, 3) 

e¨vm 
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6. GKwU e„Ë (1, 2) I (4, 3) we› ỳ w`‡q AwZμg K‡i Ges hvi †K› ª̀ 3x + 4y = 7 †iLvi Dci Aew¯’Z, Zvi 
mgxKiY wbY©q Kiæb| 

7. g~jwe› ỳ w`‡q AwZμgKvix Ges AÿØq n‡Z a I b Ask †Q`Kvix e„‡Ëi mgxKiY wbY©q Kiæb| 
 
 
 †cvjvi ’̄vbvs‡K e„‡Ëi mgxKiY  

(Equation of Circle in Polar Coordinate) 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †cvjvi ’̄vbvs‡K e„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb, 
 e„‡Ëi mvaviY †cvjvi mgxKiY wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  †cvj, †cvjvi ’̄vbvsK 
 

 
 g~jcvV-  

 

†cvjvi ’̄vbvs‡K e„‡Ëi mgxKiY 
(K) e„‡Ëi †K› ª̀ †cvj ev g~jwe›`y‡Z Ges e¨vmva© R n‡j e„‡Ëi †cvjvi mgxKiY  
g~jwe› ỳ‡Z †K› ª̀ Ges R e¨mva© wewkó e„‡Ëi Kv‡Z©mxq mgxKiY, x2 + y2 = R2 
hw` e„‡Ëi Dci †h‡Kvb we› ỳ P(x, y)-Gi 
†cvjvi ’̄vbvsK P(r, ) nq Z‡e, x = rcos, y = rsin 
myZivs (rcos)2 + (rsin)2 = R2 
ev, r2(cos2) + r2sin2 = R2 
ev, r2(cos2 + sin2) = R2 
ev, r2 = R2 
ev, r = R hv -Gi †h‡Kvb gv‡bi Rb¨ mZ¨| 
 R e¨vmva© wewkó e„‡Ëi †K›`ª †cvj n‡j Ges e„‡Ëi Dci †h‡Kvb we› ỳi †cvjvi ’̄vbvsK (r, ) n‡j e„‡Ëi 
mgxKiY, r = R. 
 

(L) e„‡Ëi mvaviY †cvjvi mgxKiY 
g‡b Kiæb, †Kvb GKwU e„‡Ëi †K‡› ª̀i ’̄vbvsK A (r1, 1) I 
e¨vmva© R| e„‡Ëi Dci †h‡Kvb GKwU we› ỳi ’̄vbvsK P (r, ). 
myZivs OAP-G OP = r, OA = r1 
AP = R Ges AOP =   1 
myZivs OAP-Gi wÎfz‡Ri †KvmvBb m~Î g‡Z 

cosAOP= 
))((2

222

OAOP

APOAOP 
 

cvV 5.2 

O 

R P (r, ) 

r  y 
 

Y 

X 
) 

X 

O 

R 

A (r1, 1) 

P (r, ) 

r 

r1 

1 
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ev, cos(  1) = 
1

22
1

2

2rr

Rrr   

ev, r2 + r1
2  R2 = 2rr1 cos (  1) 

ev, r2  2rr1 cos(  1) + r1
2 = R2,  

BnvB e„‡Ëi mvaviY †cvjvi mgxKiY| 
 

(M) †cvj w`‡q hvq Ges †cvjvi Aÿ eivei e¨vm ev †cvjvi A‡ÿi Dci †K› ª̀ wewkó e„‡Ëi mgxKiY 
g‡b Kiæb, e„‡Ëi †K› ª̀ †cvjvi A‡ÿi Dci Ges e„ËwU †cvj (g~j we› ỳ) O I †cvjvi A‡ÿi Dci A we› ỳ w`‡q hvq| 
OA = 2R. 
e„‡Ëi Dci †h‡Kvb we› ỳi ’̄vbvsK P (r, ) 

 OPA-G OPA = 900 e‡j cos
OA

OP
 ev, r = 2Rcos 

  
Wvb cv‡ki wP‡Îi e„ËwUi †cvjvi mgxKiY, r = 2R cos 
 

N. †cvj ev g~jwe› ỳ Mvgx Ges e¨vm †cvjvi A‡ÿi Dci j¤̂ ev Kv‡Z©mxq y-Aÿ eivei Ggb e„‡Ëi †cvjvi mgxKiY 
g‡b Kiæb, e„ËwUi Dci †h‡Kvb we› ỳi ’̄vbvsK P(r, ) Ges e„ËwUi e¨vmva© R, e„ËwU g~jwe› ỳ ev †cvj w`‡q hvq Ges 
y-Aÿ‡K B we› ỳ‡Z †Q` Ki‡j, OB = 2R 
¯úóZ OBP-G OBP =  Ges OPB GK mg‡KvY|  

myZivs sinsin  OBP
OB

OP
 

 r = 2Rsin 

 
 

Wvb cv‡ki wP‡Îi e„ËwUi †cvjvi mgxKiY, r = 2Rsin  
 

B 

2R P (r, ) 

 

X 

·

O 

 

O 

2R P (r, ) 

 
X 

·

B 

 

2R 

P (r, ) 

 

Y 

X ( 
O 

·
x1 A 

π- 
O 

2R 

P (r, ) 

 

Y 

X ) 
A 

 

Y Y 
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D`vniY 1: x2 + y2  10x = 0 e„ËwUi †cvjvi mgxKiY wbY©q Kiæb| 
mgvavb: cÖ`Ë mgxKi‡Y x = rcos Ges y = rsin ewm‡q cvB,  
r2(cos2 + sin2) 10 (rcos) = 0 
ev, r2 10rcos = 0 
ev, r2 = 10rcos, hv e„ËwUi †cvjvi mgxKiY|  
 

  
wkÿv_x©i 

KvR 
(2, 

2

 ) †K› ª̀ Ges 4 GKK e¨vmva© wewkó e„‡Ëi mgxKiY wbY©q Kiæb| 

 

D`vniY 2: †cvjMvgx e„‡Ëi †cvjvi mgxKiY wbY©q Kiæb hvi †K›`ª (4, 450)| 
mgvavb: g‡b Kiæb, e„‡Ëi e¨vmva© R| 
Zvn‡j e„‡Ëi †cvjvi mgxKiY, R2 = r2 + 42  2r.4cos (  450) ---------- (i) 
(i) bs e„ËwU †cvj (0, 00) we› ỳMvgx e‡j, R2 = 02 + 16  8.0.cos(00  450) 

 R = 4. 
 wbY©q mgxKiY, 16 = r2 + 16  8rcos (  450) 
ev, r2 = 8rcos(  450) 
 

  mvims‡ÿc- 
 R e¨vmva© wewkó e„‡Ëi †K› ª̀ †cvj n‡j e„‡Ëi mgxKiY r = R| 
 e„‡Ëi mvaviY †cvjvi mgxKiY, r2  2rr1 cos (  1) + r1

2 = R2, †hLv‡b †K› ª̀ (r1, 1) I e¨vmva© R| 
 †cvj w`‡q hvq Ges †cvjvi Aÿ eivei e¨vm ev †cvjvi A‡ÿi Dci †K› ª̀ wewkó e„‡Ëi mgxKiY, r =  

2Rcos| 
 †cvj ev g~j we› ỳMvgx Ges e¨vm †cvjvi A‡ÿi Dci j¤^ ev Kv‡Z©mxq y‐Aÿ eivei Ggb e„‡Ëi †cvjvi 

mgxKiY, r =  2Rsin| 
 

 
 cv‡VvËi g~j¨vqb 5.2- 

 

1. cÖ`Ë kZ© wm× K‡i Giƒc e„‡Ëi †cvjvi mgxKiY wbY©q Kiæb: 
(a) †K› ª̀ (4, 300) e¨vmva© 5 
(b) †K› ª̀ (3, 00) Ges †cvjMvgx 
(c) †cvj, (a, 00), (b, 900) we›`yMvgx| 

2. cÖwZwU e„‡Ëi †K›`ª I e¨mva© wbY©q Kiæb: 
(a) r2  4  sin4cos3 rr  +15 = 0 
(b) r = 2acos 

3. GKwU e„‡Ëi †K›`ª x-A‡ÿi Dci, hv g~jwe› ỳ †_‡K abvZ¥K w`‡K 7 GKK ~̀‡i Aew ’̄Z| e„ËwUi e¨vmva© 4 GKK 
n‡j, e„ËwUi †cvjvi mgxKiY wbY©q Kiæb| 

4. GKwU e„‡Ëi †K›`ª y-A‡ÿi Dci, hv g~jwe› ỳ †_‡K abvZ¥K w`‡K 4 GKK ~̀‡i Aew ’̄Z| e„ËwUi e¨vmva© 5 GKK 
n‡j, e„ËwUi †cvjvi mgxKiY wbY©q Kiæb| 

5. GKwU e„‡Ëi †K›`ª (3, 30o) Ges e„ËwU x-Aÿ‡K ¯úk© K‡i; e„ËwUi †cvjvi mgxKiY wbY©q Kiæb| 

6. GKwU e„‡Ëi †K›`ª 







3
,4
  Ges e„ËwU y Aÿ‡K ¯úk© K‡i; e„ËwUi †cvjvi mgxKiY wbY©q Kiæb| 
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 e„‡Ëi ¯úk©K I Awfj‡¤̂i mgxKiY  
(Equation of Tangent and Normal to a Circle) 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 e„‡Ëi ¯úk©K I Awfj‡¤̂i wPÎ AsKb K‡i mbv³ Ki‡Z cvi‡eb, 
 e„‡Ëi ¯úk©K I Awfj‡¤̂i mgxKiY wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  ¯úk©K, Awfj¤^ 
 

 
 g~jcvV-  

 

¯úk©K (Tangent of a Curve) 
g‡b Kiæb, PQ mij‡iLv GKwU eμ‡iLv‡K P, Q 
we› ỳ‡Z †Q` K‡i‡Q| hw` PQ mij †iLvwU‡K P 
we› ỳ‡Z w ’̄i †i‡L Ggbfv‡e NyivB †hb Q we› ỳ μgk P 
we› ỳi wbKUeZx© n‡q me©‡k‡l P we› ỳ‡Z mgvcwZZ n‡q 
w ’̄i nq Z‡e me©‡kl mij †iLvwU P we› ỳ‡Z 
eμ‡iLvwUi ¯úk©K n‡e| 
 
 
†Kv‡bv mij‡iLv GKwU eμ‡iLv‡K `yBwU mgvcwZZ we› ỳ‡Z 
†Q` Ki‡j mij †iLvwU‡K eμ‡iLvwUi H we›`y‡Z ¯úk©K 
e‡j| 
†h we› ỳ‡Z ¯úk©KwU eμ‡iLvwUi mv‡_ wgwjZ nq Zv‡K ¯úk© 
we› ỳ (Point of Contact) e‡j|  
 
 
 
Awfj¤̂ (Normal to a Curve): †Kv‡bv mgZ‡ji GKwU eμ‡iLvi Dci †h‡Kv‡bv P we› ỳMvgx GKwU mij †iLv‡K 
H eμ‡iLvi P we› ỳ‡Z Awfj¤^ ejv n‡e hw` mij‡iLvwU P we› ỳ‡Z eμ‡iLvwUi ¯úk©‡Ki Dci j¤^ nq| Awfj¤^ 
e„‡Ëi †K›`ªMvgx| A_v©r eμ‡iLvi ¯úk©K I Awfj¤̂ ci¯úi‡K mg‡Kv‡Y †Q` K‡i| 
 

(K) x2 + y2 = r2 e„‡Ëi Dci¯’ (x1, y1) we› ỳ‡Z ¯úk©K I Awfj‡¤̂i mgxKiY: 
g‡b Kiæb, x2 + y2 = r2 e„‡Ëi Dci ỳBwU we›`y, P(x1, y1) I Q(x2, y2) 
myZivs x1

2 + y1
2 = r2 = x2

2 + y2
2 

ev, x1
2  x2

2 = y2
2  y1

2 
ev, (x1 + x2) (x1  x2) = (y2 + y1) (y2  y1)   

ev, 
21

21

21

21

xx

yy

yy

xx








 

cvV 5.3 

T 

Q 

P 

Q 

Q 

P 900 

Awfj¤^ 

¯úk©K 
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21

21

21

21

yy

xx

xx

yy








 ---------- (i) 

myZivs PQ mij‡iLvi mgxKiY: 

y  y1 =  )( 1
21

21 xx
xx

yy





  

ev, y  y1 =  )( 1
21

21 xx
yy

xx





  ---------- (ii) 

Q we› ỳwU P we› ỳi Dci mgvcwZZ n‡j, x1 = x2 Ges y1 = y2 

(ii) bs mgxKiYwU n‡e, y  y1 = )(
2

2
1

1

1 xx
y

x
  

 yy1  y1
2= xx1 + x1

2  xx1 + yy1= x1
2 + y1

2  xx1 + yy1 = r2 
 

 x2 + y2 = r2 e„‡Ëi Dci (x1, y1) we› ỳ‡Z ¯úk‡K©i mgxKiY: xx1 + yy1 = r2 
 

g‡b Kiæb, Awfj‡¤̂i mgxKiY, xy1  yx1 = k ---------- (iii) 
(iii) bs †iLvwU (x1, y1) we› ỳ w`‡q hvq e‡j, x1y1 y1x1 = k ev, k= 0. 
 

 Awfj‡¤̂i mgxKiY, xy1  yx1 = 0. 
 
L. x2 + y2 + 2gx + 2fy + c = 0 e„‡Ëi Dci (x1, y1) we› ỳ‡Z ¯úk©K I Awfj‡¤̂i mgxKiY: 
g‡b Kiæb, x2 + y2 + 2gx + 2fy + c = 0 ---------- (i) 
e„‡Ëi Dci P(x1,y1) I Q(x2,y2) ỳBwU we›`y| 
myZivs x1

2 + y1
2 + 2gx1 + 2fy1 + c = 0 ------ (ii) 

x2
2 + y2

2 + 2gx2 + 2fy2 + c = 0 ---------- (iii) 
(ii)–(iii): x1

2  x2
2 + y1

2  y2
2 + 2g(x1  x2) + 2f(y1  y2) = 0 

ev, (x1  x2) (x1 + x2) + (y1  y2) (y1 + y2)  
+ 2g (x1  x2) + 2f (y1  y2) = 0. 

ev, (x1  x2) (x1 + x2 + 2g) + (y1  y2) (y1  y2 + 2f) = 0. 

ev, 
21

21

21

21

2

2

xx

yy

fyy

gxx








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

GLb PQ mij‡iLvi mgxKiY, 

)( 1
21

21
1 xx

xx

yy
yy 




  

ev, )(
2

2
1

21

21
1 xx

fyy

gxx
yy 




  ---------- (v) 

Q, P-Gi Dci mgvcwZZ n‡j, x1 = x2, y1 = y2 

Ges (v) mgxKiYwU, )(
22

22
1

1

1
1 xx

fy

gx
yy 




  

ev, (y  y1) (y1 + f) = (x1 + g) (x  x1) 
ev, yy1  y1

2 + fy  fy1 + xx1  x1
2 + gx  gx1 = 0 

ev, xx1 + yy1 + gx + fy + gx1 + fy1 = x1
2 + y1

2 + 2gx1 + 2fy1 

P(x1, y1) 

X O 

Y 

x2 + y2 = r2 

Q(x2, y2) 

Q(x2, y2) P(x1, y1) 

X O 

Y 
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ev, xx1 + yy1 + g (x + x1) + f(y + y1) = c 
ev, xx1 + yy1 + g(x + x1) + f(y + y1) + c = 0 
 

myZivs x2 + y2 + 2gx + 2fy + c = 0 e„‡Ëi Dci (x1, y1) we› ỳ‡Z ¯úk©‡Ki mgxKiY, 
xx1 + yy1 + g(x + x1) + f(y + y1) + c = 0 

 

†h‡nZz Awfj¤̂ ¯úk©‡Ki Dci j¤^, ZvB g‡b Kiæb, (x1, y1) we› ỳ‡Z Awfj‡¤̂i mgxKiY, 
(y1 + f) x  (x1 + g)y = k ---------- (vi) 
†h‡nZz (vi) bs mgxKiY (x1, y1) we› ỳMvgx, ZvB (y1 + f) x1(x1 + g) y1 = k 
ev, x1y1 + fx1  x1y1  gy1 = k 
ev, fx1  gy1 = k 
k-Gi gvb (vi) bs mgxKi‡Y ewm‡q cvB, 
(y1 + f)x(x1 + g)y = fx1  gy1 
ev, xy1  yx1 + fx  gy  fx1 + gy1 = 0 
ev, xy1  yx1 + f(x x1) g(y  y1) = 0. 
 

myZivs x2 + y2 + 2gx + 2fy + c = 0 e„‡Ëi Dci (x1, y1) we› ỳ‡Z Awfj‡¤̂i mgxKiY, 
xy1  yx1 + f(x  x1) g(y y1) = 0 

ª 

D`vniY 1: (2, 5) we› ỳ n‡Z x2 + y2 + 3x  8y + 17 = 0 e„‡Ë AswKZ ¯úk©K I Awfj‡¤̂i mgxKiY wbY©q 
Kiæb| 
mgvavb: (2, 5) we› ỳ n‡Z x2 + y2 + 3x  8y + 17 = 0 e„‡Ë ¯úk©‡Ki mgxKiY, 

2.x + 5.y + 
2

3
 (x  2) 

2

8
 (y + 5) + 17 = 0 

ev, 4x + 10y + 3x  6  8y  40 + 34 = 0 
ev, x + 2y  12 = 0 

 x  2y + 12 = 0 

GLb ¯úk©‡Ki Xvj 
2

1
  

 Awfj‡¤̂i Xvj = 2 
 wb‡Y©q Awfj‡¤̂i mgxKiY, y  5 = 2 (x + 2) 

 2x + y  1 = 0 
 

  
wkÿv_x©i 

KvR 
x2 + y2 = 20 e„‡Ëi 2 fzR wewkó we› ỳ‡Z ¯úk©‡Ki mgxKiY wbY©q Kiæb| 
 

 

D`vniY 2: x2 + y2  8x  10 y = 8 e„‡Ë AswKZ ¯úk©K 5x  12y  9 = 0 †iLvi mgvšÍivj| ¯úk©‡Ki mgxKiY 
wbY©q Kiæb| 
mgvavb: cÖ`Ë e„‡Ëi †K›`ª (4, 5) Ges e¨vmva© 74982516    
5x  12y  9 = 0 †iLvi mgvšÍivj †iLvi mgxKiY, 5x  12y + k = 0 ---------- (i) 

e„‡Ëi †K›`ª (4, 5) n‡Z (i) †iLvi ~̀iZ¡ 
13

40

14425

51245 






kk
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(i) †iLvwU cÖ`Ë e„‡Ëi ¯úk©K e‡j, 91407
13

40



k

k
 

 k = 51, 131 
 wb‡Y©q ¯úk©‡Ki mgxKiY, 5x  12y + 131 = 0 Ges 5x  12y  51 = 0 
 

D`vniY 3: g~jwe› ỳ †_‡K x2  y2  10x + 20 = 0 e„‡Ëi Dci AswKZ ¯úk©‡Ki mgxKiY wbY©q Kiæb| 
mgvavb: g‡b Kiæb, g~jwe› ỳ Mvgx ¯úk©‡Ki mgxKiY y = mx mij‡iLvwU †h‡nZz ¯úk©K, myZivs †K›`ª n‡Z Gi j¤̂ 
~̀iZ¡ e„‡Ëi e¨vmv‡a©i mgvb n‡e| 

e„‡Ëi †K›`ª (5, 0) Ges e¨vmva© 520052   

2
4

1
,

520,5525,5
1

05

2

222

2









mm

mmm
m

m

ev

evev
 

 ¯úk©‡Ki mgxKiY, y = 
2

1
x ev, x 2y = 0, x +2y = 0 

 

  

wkÿv_x©i 
KvR 

x2 + y2 + 3x  5y + 2 = 0 e„‡Ëi Dcwi ’̄ (1, 2) we› ỳ‡Z AswKZ ¯úk©K I Awfj‡¤̂i 
mgxKiY wbY©q Kiæb|  
 

 

  mvims‡ÿc- 
 x2 + y2 = r2 e„‡Ëi Dci (x1, y1) we› ỳ‡Z ¯úk©‡Ki mgxKiY, xx1 + yy1= r2 Ges Awfj‡¤̂i mgxKiY, xy1 

 yx1 = 0. 
 x2 + y2 + 2gx + 2fy + c = 0 e„‡Ëi Dci (x1, y1) we› ỳ‡Z ¯úk©‡Ki mgxKiY, xx1 + yy1 + g(x + x1) + 

f(y + y1) + c = 0 Ges Awfj‡¤̂i mgxKiY, xy1  yx1 + f(x  x1) g(y  y1) = 0. 
 

 
 cv‡VvËi g~j¨vqb 5.3- 

 

1. x2 + y2 2x  4y  4 = 0 e„‡Ëi AswKZ ¯úk©K 3x  4y + 5 = 0 †iLvi Dci j¤̂| ¯úk©‡Ki mgxKiY wbY©q 
Kiæb| 

2. x2 + y2 + 4x  8y + 2 = 0 e„‡Ëi ¯úk©K Aÿ ỳBwU n‡Z GKB wPý wewkó mggv‡bi Ask †Q` K‡i| ¯úk©‡Ki 
mgxKiY wbY©q Kiæb| 

3. x2 + y2  3x + 10y 15 = 0 e„‡Ëi (4,-11) we› ỳ‡Z ¯úk©‡Ki mgxKiY wbY©q Kiæb| 
4. x2 + y2 = 13 e„‡Ëi 2 †KvwU wewkó we› ỳ‡Z ¯úk©‡Ki mgxKiY wbY©q Kiæb| 
5. px + qy = 1 †iLvwU x2 + y2 = a2 e„Ë‡K ¯úk© K‡i| †`Lvb †h, (p, q) we› ỳwU GKB e„‡Ëi Dci Aew ’̄Z| 
 
 
 
 
 



D”PZi MwYZ 1g cÎ  BDwbU cuvP 

e„Ë  c„ôv 129 

 ỳBwU e„‡Ëi mvaviY R¨v Gi mgxKiY  
(Equation of Common Chord of Two Circles)  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 ỳBwU e„‡Ëi mvaviY R¨v mbv³ Ki‡Z cvi‡eb, 
 ỳBwU e„‡Ëi mvaviY R¨v Gi mgxKiY wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  mvaviY R¨v 
 

 
 g~jcvV-  

 

mvaviY R¨v (Common Chord): ỳBwU e„Ë ci¯úi‡K †Q` Ki‡j †Q`we› ỳ ỳBwUi ms‡hvM †iLvsk e„ËØ‡qi 
mvaviY R¨v| 
 

g‡b Kiæb, ỳBwU e„‡Ëi mgxKiY S1 = x2 + y2 + 2g1 x + 2f1y + c1 = 0 
Ges S2 = x2 + y2 + 2g2x + 2f2y + c2 = 0 
e„Ë ỳBwU hw` ci¯úi‡K ỳBwU we›`y‡Z †Q` K‡i Z‡e aiæb 
†Q`we›`y ỳBwUi ’̄vbvsK P(x1, y1) I Q(x2, y2) 
 x1

2 + y1
2 +2g1x1 + 2f1y1 + c1 = 0 ---------- (i) 

Ges x1
2 + y1

2 + 2g2x1 + 2f2y1 + c2 = 0 ---------- (ii) 
(i) – (ii) †_‡K cvB, 2(g1  g2) x1 + 2(f1  f2) y1 + (c1  c2) = 0  
Abyiƒcfv‡e †`Lv‡bv hvq †h, 2(g1  g2) x2 + 2(f1  f2) y2 + (c1  c2) = 0  
Zvn‡j, P(x1, y1) I Q(x2, y2) we› ỳ ỳBwU 
2(g1  g2) x + 2(f1  f2) y + (c1  c2) = 0 ---------- (iii)  
mgxKiY‡K wm× K‡i Ges Dnv GKwU GKNvZ mij mgxKiY e‡j GKwU mij‡iLv wb‡`k© K‡i| 
myZivs (iii) bs mgxKiYwUB e„Ë ỳBwUi mvaviY R¨v Gi mgxKiY 
Avevi, S1  S2 = 0 
 2(g1  g2) x + 2(f1  f2) y + (c1  c2) = 0 hv (iii) bs mgxKi‡Yi mv‡_ Awfbœ| 
myZivs e„Ë ỳBwUi mgxKiY we‡qvM K‡i Zv‡`i mvaviY R¨v Gi mgxKiY cvIqv hvq| 
 

m~Î: S1 = 0 Ges S2 = 0 mgxKiY wewkó ỳBwU ci¯úi‡”Q`x e„‡Ëi mvaviY R¨v Gi mgxKiY,  S1  S2 = 0. 
 

D`vniY 1: x2 + y2  2ax + 4ay = 0 Ges x2 + y2  3ax + 5ay + c = 0 e„ËØ‡qi mvaviY R¨v Gi mgxKiY wbY©q 
Kiæb| 
mgvavb: cÖ`Ë e„ËØq, x2 + y2  2ax + 4ay = 0 ---------- (i) 
Ges x2 + y2  3ax + 5ay + c = 0 ---------- (ii) 
(i) – (ii) †_‡K cvB, ax  ay  c = 0 
BnvB wb‡Y©q mvaviY R¨v Gi mgxKiY| 
 

  
wkÿv_x©i 

KvR 
x2 + y2 + 4x  2y + 3 = 0 I x2 + y2  4x + 6y  21 = 0 e„Ë ỳBwUi mvaviY R¨v 
Gi mgxKiY wbY©q Kiæb|          

 

cvV 5.4 

P(x1, y1) 

S1= 0 S2= 0 Q  (x2, y2) 

mvaviY R¨v 
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we. ª̀.: S1 = 0 I S2 = 0 e„ËØ‡qi †Q` we›`yMvgx †h‡Kv‡bv e„‡Ëi mgxKiY S1 + k (S1  S2) = 0 A_ev S2 + k (S1  
S2) = 0 ---------- (i) 
S1 = 0 I S2 = 0 e„ËØ‡qi mvaviY R¨v S1 + S2 = 0 †K e¨vm a‡i AswKZ e„‡Ëi mgxKiY (i) n‡j, (i) e„ËwUi †K›`ª 
mvaviY R¨v Gi Dci Aew ’̄Z n‡e|  
e„Ë ỳBwU ci¯úi‡K ¯úk© Ki‡j S1  S2 = 0 mij‡iLvwU e„Ë ỳBwUi mvaviY ¯úk©K n‡e Ges †h †Kv‡bv GKwU e„‡Ëi 
†K› ª̀ †_‡K †iLvwUi Dci AswKZ j¤̂- ~̀iZ¡ D³ e„‡Ëi e¨vmv‡a©i mgvb n‡e| 
 

  mvims‡ÿc- 
 ci¯úi‡”Q`x ỳBwU e„‡Ëi †Q` we› ỳØ‡qi ms‡hvRK mij †iLvskwU Dfq e„‡ËiB R¨v, GB R¨v-†K mvaviY 

R¨v ejv nq| 
 S1 = 0 Ges S2 = 0 mgxKiY wewkó ỳBwU ci¯úi‡”Q`x e„‡Ëi mvaviY R¨v Gi mgxKiY, S1  S2 = 0. 

 

 
 cv‡VvËi g~j¨vqb 5.4- 

 

1. x2 + y2  4x + 6y  36 = 0 Ges x2 + y2  5x + 8y  43 = 0 e„ËØ‡qi mvaviY R¨v Gi mgxKiY I ˆ`N©¨ 
wbY©q Kiæb| 

2. x2 + y2 + 2x + 3y + 1 = 0 Ges x2 + y2 + 4x + 3y + 2 = 0 e„Ë ỳBwUi mvaviY R¨v †h e„‡Ëi e¨vm Zvi 
mgxKiY wbY©q Kiæb| 

3. x2 + y2 + 6x + 2y + 6 = 0 Ges x2 + y2 + 8x + y + 10 = 0 e„ËØ‡qi mvaviY R¨v †h e„‡Ëi e¨vm Zvi 
mgxKiY wbY©q Kiæb|  

 
 
 e¨envwiK  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 (x -a)2 + (y - b)2 = c2 mgxKi‡Yi †jLwPÎ (gy³n‡ Í̄ I MÖvd‡ccv‡i) A¼b Ki‡Z cvi‡eb| 

 

 
 g~jcvV-  

 

(x  a)2 + (y  b)2 = c2 mgxKi‡Yi †jLwPÎ (gy³n‡ Í̄ I MÖvd‡ccv‡i) A¼b [Drawing of the Graph of the 
Equation (x  a)2 + (y  b)2 = c2 (both free hand and in graph paper)] 
 

 

mgm¨v bs 1 (x  a)2 + (y  b)2 = c2 mgxKi‡Yi †jLwPÎ (gy³n‡ Í̄ I MÖvd‡ccv‡i) 
A¼b 

ZvwiL: 

 

mgm¨v: gy³ n‡ Í̄ (x  2)2 + (y + 1)2 = 4 e„‡Ëi †jLwPÎ A¼b Kiæb| 
ZË¡: (x  a)2 + (y  b)2 = c2 mgxKiYwU (a, b) †K› ª̀ I c GKK e¨vmva© wewkó e„‡Ëi mgxKiY wb‡ ©̀k K‡i hLb 
c 0. 

cvV 5.5 
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e„ËwU g~j we› ỳ w`‡q hv‡e hw` a2 + b2 = c2 nq| Avevi, e„ËwU x-Aÿ‡K ¯úk© Ki‡e hw` cb  , †Q` Ki‡e hw` 

cb   Ges ¯úk© ev †Q` Ki‡e bv hw` cb   nq| Abyiƒcfv‡e, e„ËwU y-Aÿ‡K ¯úk© Ki‡e hw` ca  , †Q` 

Ki‡e hw` ca   Ges ¯úk© ev †Q` Ki‡e bv hw` ca   nq|  
 

Kv‡Ri weeiY: 
1. (x  2)2 + (y + 1)2 = 4 †K (x  a)2 +(y  b)2 = c2 Gi mv‡_ Zzjbv K‡i cvB, a = 2, b = 1, c = 2. 
2. a2 + b2 = c2 wKbv hvPvB Kiæb| 
3. ba ,  wbY©q Kiæb Ges c Gi mv‡_ Zv‡`i m¤úK© we‡ePbv Kiæb| hw` A‡ÿi †Q` we› ỳ _v‡K Z‡e Zv wbY©q 

Kiæb| 
4. mv`v KvM‡R XOX’ Ges YOY’ †iLv AsKb Kiæb| Dchy³Zv Abymv‡i Dfq Aÿ eivei GKwU wbw`©ó 

†iLvsk‡K GKK aiæb| 
5. e„‡Ëi †K›`ª I Aÿ¸wji †Q` we› ỳ (hw` _v‡K) wPwýZ Kiæb| 
6. †K› ª̀ n‡Z cwiwai Dci †h‡Kv‡bv we› ỳi ~̀iZ¡‡K e¨vmva© a‡i gy³ n‡ Í̄ e„ËwU AsKb Kiæb| 
 

djvdj I wnmve: 
(i) a = 2, b = 1, c = 2, a2 + b2 = 5, c2 = 4 
 a2 + b2> c2 
 e„ËwU g~j we›`Mvgx bq 
(ii)) caca  2,2  

 e„ËwU y-Aÿ‡K ¯úk© K‡i| 
(iii) cbcb  ,2,1  

 e„ËwU x-Aÿ‡K †Q` K‡i| 
 y = 0 n‡j, (x  2)2 + 1 = 4 

27.0,73.332,2323  x  
e„ËwU x Aÿ‡K A(3.73, 0) I B(0.27, 0) we› ỳ‡Z †Q` K‡i| 
(iv) e„‡Ëi †K‡› ª̀i ’̄vbv¼ C(2, 1) 
 

mgm¨v bs 2 (x  a)2 + (y  b)2 = c2 mgxKi‡Yi †jLwPÎ (gy³n‡ Í̄ I MÖvd‡ccv‡i) 
A¼b 

ZvwiL: 

 

mgm¨v: (x  2)2 + (y + 3)2 = 9 e„‡Ëi †jLwPÎ A¼b Kiæb 
ZË¡: (x  a)2 + (y  b)2 = c2 mgxKiY GKwU e„‡Ëi mgxKiY hvi 
†K‡› ª̀i ’̄vbv¼ (a, b) Ges e¨vmva© = c.  
Kv‡Ri weeiY: 
1. e„‡Ëi †K›`ª I e¨vmva© wbY©q Kiæb| 
2. QK KvM‡R ci¯úi j¤̂ XOX’  I YOY’ †iLv A¼b 

Kiæb| 
3. Dfq Aÿ eivei ÿz ª̀Zg e‡M©i 5 evû = 1 GKK a‡i 

e„‡Ëi e¨vmv‡a©i mgvb ˆ`‡N©¨i GKwU †iLvsk c A¼b 
Kiæb| 

●

C 

x 
O 

y 

B A 
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4. QK KvM‡R e„‡Ëi †K› ª̀ wPwýZ Kiæb Ges e¨vmva© c-Gi 
mgvb K‡i K¤úvm w`‡q GKwU e„Ë A¼b Kiæb| 

 

wnmve I dj msKjb: 
(i) (x  2)2 + (y + 3)2 = 9-†K (x  a)2 + (y  b)2 = c2-Gi mv‡_ Zzjbv K‡i cvB, a = 2, b = 3, c = 3 
 e„‡Ëi †K‡› ª̀i ’̄vbv¼ (2, 3) Ges e¨vmva© = 3 
 

e„‡Ëi ˆewkó¨: 
1. e„ËwU x-Aÿ‡K ¯úk© K‡i| 
2. e„ËwU y-Aÿ‡K ỳBwU we›`y‡Z †Q` K‡i| 
3. e„ËwU g~j we› ỳMvgx bq| 
 

  

wkÿv_x©i 
KvR 

wb‡Pi e„Ë¸wji †jLwPÎ (gy³ n‡ Í̄ I MÖvd †ccv‡i) A¼b Kiæb| 
1.  x2 + y2 + 4x + 6y  3 = 0 
2. (x  3)2 + (y + 4)2 = 52 
3.  3x2 + 3y2 + 6x  3y  2 = 0 
4.  x2 + y2  2x + 4y  20 = 0 

 
 

  P~ovšÍ g~j¨vqb- 
 

eûwbev©Pwb cÖkœ 
1.  x2 + y2  2x  4y  4 = 0 e„‡Ëi †h e¨vmwU 3x  4y + 5 = 0 †iLvi Dci j¤̂ Zvi mgxKiY †KvbwU? 

(K) 4x + 3y  10 = 0   (L) 4x + 3y + 10 = 0 
(M) 4x + 3y  25 = 0   (N) 4x + 3y + 20 = 0 

2.  (1, 2) †K› ª̀wewkó GKwU e„Ë x-Aÿ‡K ¯úk© K‡i| e„ËwUi mgxKiY †KvbwU? 
(K) x2 + y2 + 4x + 2y  4 = 0  (L) x2 + y2  4x + 2y + 2 = 0 
(M) x2 + y2  6x + 4y  9 = 0  (N) x2 + y2  2x  4y + 1 = 0 

3.  x2 + y2  4x + 2y + 4 = 0 Ges x2 + y2  8x + 6y + 16 = 0 e„Ë ỳBwUi mvaviY R¨v-Gi mgxKiY 
†KvbwU? 
(K) x + y  2 = 0   (L) x  y  3 = 0 
(M) 2x + y  3 = 0   (N) x + 2y + 1 = 0 

4.  x2 + y2  6x + 9 = 0 e„‡Ëi e¨vmva© KZ? 
(K) 0  (L) 1   (M) 2   (N) 3 

5.  (4, 3) I (12,  1) we› ỳØ‡qi ms‡hvM‡iLv‡K e¨vm a‡i Aw¼Z e„‡Ëi mgxKiY †KvbwU? 
(K) x2 + y2  8x  2y + 51 = 0  (L) x2 + y2 + 8x + 2y  51 = 0 
(M) x2 + y2 + 8x  2y  51 = 0  (N) x2 + y2  8x  2y  51 = 0 

6.  GKwU e„Ë x-Aÿ‡K (4, 0) we› ỳ‡Z ¯úk© K‡i Ges Gi †K› ª̀ 2x  y  5 = 0 †iLvi Dci Aew ’̄Z| e„ËwUi 
mgxKiY †KvbwU? 
(K) x2 + y2  8x  6y + 16 = 0  (L) x2 + y2 + 8x + 6y + 16 = 0 
(M) x2 + y2 + 8x  6y + 16 = 0  (N) x2 + y2  8x + 6y  16 = 0 

7.  (4, 8) †K› ª̀wewkó GKwU e„Ë y-Aÿ‡K ¯úk© K‡i Zvi mgxKiY †KvbwU? 
(K) x2 + y2  8x  16y + 64 = 0 (L) x2 + y2  8x + 16y + 64 = 0 
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(M) x2 + y2 + 8x + 16y + 64 = 0 (N) †KvbwU bq| 
8.  (4, 3) †K› ª̀wewkó GKwU e„Ë x2 + y2 = 9 e„Ë‡K ewn: ’̄fv‡e ¯úk© K‡i| e„ËwUi mgxKiY †KvbwU? 

(K) x2 + y2 + 8x + 6y + 21 = 0  (L) x2 + y2  8x  6y + 21 = 0 
(M) x2 + y2  8x + 6y + 25 = 0  (N) x2 + y2 + 8x  6y + 25 = 0 

9.  wb‡Pi Z_¨¸wj jÿ Kiæb: 
(i)  x2 + y2  8x + 6y + 9 = 0 e„ËwU y-Aÿ‡K ¯úk© K‡i| ¯úk© we› ỳi ’̄vbv¼ (0,  3).  
(ii) x2 + y2 = 0 mgxKiYwU we› ỳe„Ë wb‡ ©̀k K‡i| 
(iii) x2 + y2  4x  6y + 11 = 0 e„‡Ëi GKwU e¨v‡mi cÖvšÍwe› ỳ ỳBwU (1, 2), (3, 4) 
wb‡Pi †KvbwU mwVK? 
(K) i I ii  (L) ii I iii   (M) i I iii  (N) i, ii I iii 

10.  k Gi †Kvb gv‡bi Rb¨ (x  y + 3)2 + (kx + 2) (y  1) = 0 GKwU e„Ë m~wPZ K‡i?  
(K) 1  (L) 2   (M) 3   (N)  2 

11.  c Gi gvb KZ n‡j, x2 + y2  8x + 6y + c = 0 e„Ë y-Aÿ‡K ¯úk© Ki‡e? 
(K) 4  (L) 9   (M) 16   (N) 18 

12.  (1, 2) †K› ª̀wewkó GKwU e„Ë x-Aÿ‡K ¯úk© K‡i| y-Aÿ †_‡K e„ËwU Øviv LwÐZ As‡ki cwigvY KZ? 
(K) 3   (L) 22   (M) 32   (N) 3 

13.  3x + 4y = k †iLvwU x2 + y2 = 10x e„Ë‡K ¯úk© K‡i| k-Gi GKwU gvbÑ 
(K) 20  (L) 30   (M) 40   (N) 45 

14.  x2 + y2 = 81 e„‡Ëi GKwU R¨v-Gi ga¨we›`y ( 2, 3) n‡j H R¨v-Gi mgxKiY †KvbwU? 
(K) 2x + 3y + 12 = 0   (L) 2x  3y + 13 = 0 
(M) 2x  y + 5 = 0   (N) x + 2y  11 = 0 

15.  GKwU e„Ë yAÿ‡K g~jwe› ỳ‡Z ¯úk© K‡i Ges (2,  2) we› ỳ w`‡q AwZμg K‡i| e„ËwUi mgxKiY †KvbwU? 
(K) x2 + y2 + 4x = 0    (L) x2 + y2  4x = 0 
(M) 2(x2 + y2)  5x = 0   (N) 2(x2 + y2)  3x = 0 

16.  x2 + y2  8x + 6y + 21 = 0 e„‡Ëi †ÿÎdj KZ? 
(K) 4  (L) 6   (M) 8   (N) †KvbwU bq| 

17.  2x2 + 2y2  8x  5y + 8 = 0 e„‡Ëi †K‡› ª̀i ’̄vbvsK †KvbwU? 

(K) (4, 5) (L) )
2

5
,2(   (M) )

4

5
,2(    (N) (2, 5) 

18.  c Gi gvb KZ n‡j, x2 + y2  8x + 6y + c = 0 e„ËwU we›`y e„Ë n‡e? 
(K) 10  (L) 11   (M) 13   (N) 15 

19.  x2 + y2 = r2 Ges x2 + y2  6x + 5 = 0 e„Ë ỳBwU ci¯úi AšÍ ’̄fv‡e ¯úk© Ki‡j r Gi gvb KZ? 
(K) 1  (L) 2   (M) 3   (N) 5 

20.  x2 + y2  kx + 2y  4 = 0 e„‡Ëi GKwU e¨v‡mi mgxKiY 2x + y  3 = 0 n‡j, k- Gi gvb KZ? 
(K)  3  (L)  2   (M) 3   (N) 4 

 

m„Rbkxj cÖkœ 
21.  (i) (1, 3) †K› ª̀wewkó e„‡Ëi GKwU ¯úk©K 2x  y = 4. (ii) wZbwU †iLvi mgxKiY x = 0,   y = 4, y =10. 

(K) DÏxc‡Ki e„ËwUi mgxKiY wbY©q Kiæb| 
(L) e„ËwUi ỳBwU ¯úk©‡Ki mgxKiY wbY©q Kiæb hv cÖ`Ë ¯úk©‡Ki Dci j¤^| 
(M) DÏxcK (ii) G ewY©Z wZbwU †iLv‡K ¯úk© K‡i Giƒc e„‡Ëi mgxKiY wbY©q Kiæb| 
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22.  †Kv‡bv e„‡Ëi GKwU e¨v‡mi cÖvšÍ we› ỳ ỳBwUi ’̄vbv¼ (1, 5) I (7, 3) Ges (a, 6) we› ỳwU G e„‡Ëi Dci 
Aew ’̄Z| 
(K) (2, 3) †K› ª̀wewkó GKwU e„Ë x-Aÿ‡K ¯úk© K‡i| e„ËwUi mgxKiY wbY©q Kiæb| 
(L) DÏxc‡K ewY©Z e„ËwUi mgxKiY wbY©q Kiæb| 
(M) DÏxc‡Ki e„ËwUi Dci D‡jøwLZ we› ỳwUi fzR a Gi gvb KZ? e„ËwUi Aci GKwU e¨v‡mi mgxKiY wbY©q 
Kiæb hv cÖ`Ë e¨v‡mi Dci j¤^| 

23.  (i) x2 + y2  8x  6y + 16 = 0, (ii) x2 + y2 = 4; 
(K) (ii) bs e„‡Ëi GKwU R¨v-Gi ga¨we›`y (1, 1) n‡j, H R¨v-Gi mgxKiY wbY©q Kiæb| 
(L) †`Lvb †h, (i) I (ii) bs e„Ë ỳBwU ci¯úi‡K ewn ’̄fv‡e ¯úk© K‡i| 
(M) e„Ë ỳBwUi mvaviY ¯úk©‡Ki mgxKiY I ¯úk© we› ỳwUi ’̄vbv¼ wbY©q Kiæb| 

24.  GKwU e„‡Ëi e¨v‡mi cÖvšÍ we› ỳ ỳBwUi ’̄vbv¼ (2, 5) I (4, 7) 
(K) e„ËwUi mgxKiY wbY©q Kiæb| 
(L) Giƒc GKwU e„‡Ëi mgxKiY wbY©q Kiæb hv cÖ`Ë e„‡Ëi mv‡_ GK‡Kw›`ªK Ges (4, 3) we› ỳMvgx| 
(M) DÏxc‡K D‡jøwLZ e¨vmwU †h e‡M©i KY© H e‡M©i AšÍwj©wLZ e„‡Ëi mgxKiY wbY©q Kiæb| 

25.   wZbwU we› ỳ P(3, 2), Q(9, 10) Ges R(a, 4) GKwU e„‡Ëi 
Dci Aew ’̄Z, †hLv‡b e„ËwUi GKwU e¨vm PR. 
(K)  lx + my = 1 †iLvwU x2 + y2  2ax = 0 e„Ë‡K ¯úk© 

Ki‡j †`Lvb †h, a2m2 + 2al= 1. 
(L) R we› ỳwUi x- ’̄vbvsK a Gi gvb wbY©q Kiæb| 
(M) DÏxc‡Ki e„ËwUi mgxKiY wbY©q Kiæb Ges e„ËwU Øviv 

AÿØ‡qi LwÛZvs‡ki cwigvY wbY©q Kiæb| 

 
26.    GKwU e„‡Ëi mgxKiY x2 + y2  20x  16y + 139 = 0. 

(K) we› ỳ e„Ë ej‡Z Kx eySvq? †`Lvb †h, x2 + y2  6x + 
8y + 25 = 0 GKwU we›`y e„Ë| 

(L) L †iLvwUi mgxKiY x = 13, hv e„Ë‡K P I Q we› ỳ‡Z 
†Q` K‡i| P I Q Gi y- ’̄vbvsK Ges PCQ wbY©q 
Kiæb, hLb e„‡Ëi †K› ª̀ C. 

M. (3, 1) n‡Z DÏxc‡Ki e„‡Ë Aw¼Z ¯úk©‡Ki mgxKiY 
wbY©q Kiæb| 

 
27.  GKwU e„‡Ëi mgxKiY (x  2)2 + (y  6)2 = 100, GKwU mij‡iLvi mgxKiY 4x  3y 40 = 0 Ges 

P(10, 0) GKwU we› ỳ| 
(K) †`Lvb †h, P we› ỳwU e„‡Ëi Dci Aew ’̄Z Ges P we› ỳMvgx e¨v‡mi Aci cÖvšÍwe› ỳi ’̄vbv¼ wbY©q Kiæb| 
(L) cÖgvY Kiæb †h, †iLvwU P(10, 0) we› ỳ‡Z e„Ë‡K ¯úk© K‡i Ges P we› ỳMvgx e¨vm †iLvwUi Dci j¤^| 
(M) e„‡Ëi ỳBwU ¯úk©‡Ki mgxKiY wbY©q Kiæb hv cÖ`Ë †iLvwUi Dci j¤̂| 

Q 

P 

L 

C 

Q(9, 10) 

P(3, 2) 
X 

O 

Y 

R(a, 4) 
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28.    wP‡Î x2 + y2  4x + 6y  87 = 0 e„‡Ëi †K›`ª C.  
      (K) e„‡Ëi †K› ª̀ C Gi ’̄vbv¼ Ges e¨vmva© wbY©q Kiæb| 
      (L) x-A‡ÿi wb‡P Aew¯’Z PQ R¨v x-A‡ÿi 

mgvšÍivj| PQ = 16 n‡j, P I Q Gi  ’̄vbv¼ wbY©q 
Kiæb| 

      (M) P I Q we› ỳ‡Z Aw¼Z ¯úk©K ỳBwU ci¯úi T 
we› ỳ‡Z wgwjZ nq| T we› ỳi ’̄vbv¼ wbY©q Kiæb| 

 
29.  A( 6, 5), B(0,  3), C(2, 1) we› ỳ wZbwU GKwU e„‡Ëi Dci Aew ’̄Z| 

(K) †`Lvb †h, AC  BC. 
(L) e„ËwUi mgxKiY wbY©q Kiæb| 
(M) DÏxc‡Ki e„ËwU‡K ewn ’̄fv‡e ¯úk© K‡i Giƒc GKwU e„‡Ëi mgxKiY wbY©q Kiæb hvi †K› ª̀ (3, 9). 

30.  †Kv‡bv e„‡Ëi GKwU e¨vm OA, †hLv‡b A we› ỳi ’̄vbv¼ (2,  4) Ges O g~jwe› ỳ| 
(K) x2 + y2  4x  6y + 4 = 0 e„ËwU x-Aÿ‡K ¯úk© K‡i| ¯úk© we› ỳ wbY©q Kiæb| 
(L) DÏxc‡K ewY©Z e„ËwUi mgxKiY wbY©q Kiæb| 
(M) hw` e„ËwU x-A‡ÿi Dci B we› ỳ w`‡q hvq, Z‡e B Gi ’̄vbv¼ Ges B we›`y‡Z e„ËwUi ¯úk©K I Awfj‡¤̂i 
mgxKiY wbY©q Kiæb|  

 
 

  DËigvjv- 
 

cv‡VvËi g~j¨vqb 5.1 
1.  x2 + y2 = 16 2.  x2 + y2 + 6x  8y = 0 
3.  x2 + y2 10x  10y + 25 = 0 4.  x2 + y2 6x + 10y + 21 = 0 

5.  †K‡› ª̀i ’̄vbvsK (2, 3) Ges e¨vmva© 
2

7
  6.  15(x2 + y2) 94x + 18y + 55 = 0 

7.  x2 + y2  ax  by = 0 
 

cv‡VvËi g~j¨vqb 5.2 

1.  (a) r2  8rcos 09)
6

( 


      (b) r = 6cos      (c) r = acos + bsin 

2.  (a) 1),
6

,4(


        (b) (a, 00), a 

3.  r2  14rcos + 33 = 0  4.  r2  16sin + 39 = 0 

5.  4r2  24rcos (  300) + 27 = 0 6.  r2  8rcos 012)
3

( 


  
 

cv‡VvËi g~j¨vqb 5.3 
1.  4x + 3y  25 = 0, 4x + 3y + 5 = 0. 2. x + y + 4 = 0, x + y  8 = 0. 
3.  5x  12y  152 = 0. 4. 3x + 2y  13 = 0, 3x  2y + 13 = 0. 

Q P 

X 
O 

Y 

C 

T 

● 



I‡cb ¯‹zj  GBPGmwm †cÖvMÖvg 

c„ôv 136   evsjv‡`k Db¥y³ wek̂we`¨vjq 

 
 

cv‡VvËi g~j¨vqb 5.4 
1.  x  2y + 7 = 0, 4 GKK. 2. 2x2 + 2y2 + 2x + 6y + 1 = 0. 
3.  5 (x2 + y2) + 26x + 12y + 22 = 0. 
 

P~ovšÍ g~j¨vqb 
1. K  2. N  3. L 4. K  5. N 6. K 7. L 8. L 
9. N 10. L 11. L 12. M 13. M 14. L 15. L 16. K 
17. M 18. M 19. N 20. N| 
21.  (K) 5x2 + 5y2  10x + 30y + 49 = 0,  (L) x + 2y + 6 = 0, x + 2y + 4 = 0  

(M) x2 + y2 ± 6x  14y + 49 = 0. 
22.  (K) x2 + y2 + 4x  6y + 4 = 0,  (L) x2 + y2  8x  2y  8 = 0,   (M) a = 4, 3x  8y = 4. 

23.  (K) x  y + 1 = 0,   (M) 4x + 3y  10 = 0,  







5

6
,

5

8  

24.  (K) x2 + y2  6x  12y + 43 = 0,  (L) x2 + y2  6x  12y + 35= 0,  
(M) x2 + y2  6x  12y + 44 = 0. 

25.  (L) 13,   (M) x2 + y2  10x  6y  31 = 0. 
26.  (L) 4, 12, PCQ = 1060 (cÖvq),   (M) 4x  3y + 9 = 0, 7x  24y  3 = 0. 
27.  (K) ( 6, 12),  (L) P we› ỳMvgx e¨vm 3x + 4y  30 = 0, hv 4x  3y  40 = 0 Gi Dci j¤̂,  

(M) 3x + 4y + 20 = 0, 3x + 4y  80 = 0. 

28.  (K) (2,  3), 10,   (L) P( 6,  9), Q(10,  9),   (M) )
3

59
,2( T . 

29.  (L) x2 + y2 + 6x  2y  15= 0,   (M) x2 + y2  6x  18y + 65 = 0. 
30.  (K) (2, 0),  (L) x2 + y2  2x + 4y = 0,   (M) (2, 0), 2x + y  2 = 0, x  2y  4 = 0. 
 
 


