
 

 
KwYK 12 

BDwbU  

 
 
 

f‚wgKv 

AvaywbKKv‡j MÖxK R¨vwgwZi KwYK kvLv‡K AvqvZvKvi mgZ‡j wØNvZ mgxKi‡Yi †jLwPÎ nmv‡e wKfv‡e eY©bv Kiv 

hvq- ZvnvB GB BDwb‡U †`Lv‡bv n‡jv| wØ †KvY (Double cone) Gi mv‡_ GKwU mgZj †Q` Ki‡j GB wØNvZ 

mgxKiY¸wji Drcbœ nq| Avi Gi D™¢e nq MÖxK `vk©wbK †c−‡Uvi mgq| 

myZivs Avgiv ej‡Z cvwi, KwYK kãwUi DrcwË †KvYK †_‡K| GKwU †KvY‡Ki †cÖw¶‡Z wewfbœ k‡Z© GKwU 

mgZ‡ji Dci we›`y¸”Q (the set of points of  R∞ R) w`‡q wØNvZ mgxKiY wewkó †h me eµ‡iLv Drcbœ nq, 

Zv‡`i‡K KwYK e‡j| Giv n‡jv e„Ë (circle), , cive„Ë (Parabola), Dce„Ë (ellipse), Awae„Ë (hyperbola) BZ¨vw`| 
 
D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 

 0  KwYK m¤ú‡K© aviYv jvf Ki‡eb; 

 0  Dc‡K›`ª wØKv¶ I Dr‡Kw›`ªKZvi gva¨‡g cive„Ë, Dce„Ë I Awae„‡Ëi aviYv jvf Ki‡eb| 

 0 ’̄vbvs‡Ki mvnv‡h¨ cive„Ë, Dce„Ë I Awae„‡Ëi mgxKiY wbY©q Ki‡Z cvi‡eb| 

 0 cive„Ë, Dce„Ë I Awae„‡Ëi †jLwPÎ m¤ú‡K© Ávb AR©b Ki‡eb| 
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 1 cvV 
 
KwYK m¤ú‡K© aviYv 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  KwYK m¤ú‡K© aviYv jvf Ki‡eb|  
 

 

KwYK m¤ú‡K© aviYv 
ai“b O we› ỳMvgx AA´ GKwU mij‡iLv Ges O we› ỳ w`‡q we› ỳ¸‡”Qi (the set of points) Øviv BB´ I
CC´  

ỳwU †iLv Drcbœ nq| ai“b †h †Kvb GKwU †iLv AA´ Gi mv‡_ α †KvY Drcbœ K‡i| †iLv¸wji mvnv‡h¨ m„wó †KvY‡K 
wØ-†KvY (Double cone) e‡j| cÖ‡Z¨KwU‡K mge„Ëxq †KvY (right circular cone) e‡j|  

B 

A 

C´

C 

A´

B´

α O 
α 

α 

α 

 
O †K kxl©we› ỳ (vertex), AA´ †K A¶ (axis), BB´ I CC´ †K KvwiKv‡iLv (Generating line), θ †K Aa©kxl© †KvY 
(semi-vortical angle) e‡j| 
KwY‡Ki AvK…wZ 
GB cvV¨µ‡g g~jZt MÖxK Avgjxq R¨vwgwZ‡K mgZ‡ji Dci ’̄vbvs‡Ki gva¨‡g cÖKvk Kiv n‡q‡Q| wKfv‡e GKwU 
wØNvZ mgxKiY‡K wewfbœ k‡Z© mgZ‡ji Dci †jLwP‡Îi gva¨‡g eY©bv Kiv hvq ZvB cvV`vb Kiv n‡qQ GB Aa¨v‡q| 
†c−‡Uvi mgqKvjxY MÖxKiv eY©bv w`‡q‡Q wKfv‡e ỳwyU †KvYK‡K wewfbœ Ae ’̄vq GKwU mgZj w`‡q †Q` Ki‡j Avgiv 
wewfbœ AvKwZi eµ‡iLv †c‡Z cvwi| †KvYK‡K GKwU mgZj w`‡q †Q` K‡i †h mKj eµ‡iLv cvIqv hvq Zv‡`i 
KwYK ejv nq| wb‡æi wPÎ¸‡jv n‡Z wewfbœ †KvY‡Ki AvK…wZi cwiPq cvIqv hvq| 
(i) 

O 

      
 
†KvY‡Ki kxl©we› ỳ‡K †f` K‡i A¶‡iLv‡K aviYKvix †KvYK I mgZ‡ji †Q`vsk †Rvo mij‡iLv m~wPZ K‡i| 
(ii)

α D C 

A 

B           

D C 

A 

B  

†KvY‡Ki A¶‡iLv‡K j¤^fv‡e mgZj Øviv †Q`vsk e„Ë m~wPZ K‡i e„‡Ëi †¶‡Î θ = π
2
 .  

 (iii)  

A  

A  
α  θ  
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KvwiKv‡iLvi mv‡_ mgvš—ivj K‡i †KvYK I mgZ‡ji †Q`vsk cive„Ë m~wPZ K‡i| G‡¶‡Î θ =α  

                  

D C 

A 

B  
†KvY‡Ki A¶‡iLvi mv‡_ †Kvb wbw ©̀ó †KvY θ †Kv‡Y mgZj Øviv †Q`vsk Dce„Ë m~wPZ K‡i| 

G‡¶‡Î α < θ < 
π

2
  

(v) 

α 

A 

θ 

         

A B 

 

†KvY‡Ki kxl©Mvgxbq Giƒc GKwU mgZj w`‡q Dfq †KvY‡Ki †h †Q`vsk cvIqv hvq, †m eµ‡iLvØq GK‡Î Awae„Ë 

bv‡g cwiwPZ| G‡¶‡Î θ<α.  
 
mvaviYZt cive„Ë, Dce„Ë, Awae„Ë GB wZbwU eµ‡iLvB KwYK e‡j cwiwPZ| wKš—z Avgiv †`L‡Z cvB mij‡iLv 
(†Rvo), e„Ë, cive„Ë, Dce„Ë, Awae„Ë mKj eµ‡iLvB †KvY‡Ki wewfbœ Ae ’̄vq mgZj Øviv †Q`vsk †_‡K Drcbœ 
n‡q‡Q| 
 
g‡b ivLvi welq 

†Kv‡Yi wewfbœ †Q`vs‡k wewfbœ kZ© ¯̂v‡c‡¶ wbæwjwLZ eµ‡iLv¸wj cvIqv hvh| 

1.  mij‡iLv (Straight line)  

2.  e„Ë (circle)  

3.  Dce„Ë (ellipse)  

4.  Awae„Ë (Hyperbole)  

5.  cive„Ë (Parabola).  

Gi g‡a¨ mij‡iLvi I e„‡Ëi m¤^‡Ü cvV`vb Kiv n‡q‡Q| GLb evKx eµ‡iLv¸wji m¤^‡Ü Av‡jvPbv Kiv n‡e| 

(iv) 

α  D C 

A 

B 

θ  
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 2 cvV 
 
cive„Ë, Dce„Ë, Awae„Ë I wewfbœ msÁv 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  KwY‡Ki msÁv w`‡Z cvi‡eb; 

  Dc‡K› ª̀, wbqvgK, Dr‡K› ª̀Zv, A¶‡iLv BZ¨vw`i msÁv w`‡Z cvi‡eb; 
  cive„Ë, Dce„Ë I Awae„‡Ëi msÁv w`‡Z cvi‡eb| 

 
 

 

KwY‡Ki msÁv (Definition of conic) :  
GKwU wbw ©̀ó we› ỳ I GKwU wbw ©̀ó mij‡iLv n‡Z †h mg —̄ we› ỳi ~̀i‡Z¡i AbycvZ me©`v GKwU
aª“emsL¨v, Zv‡`i †mU (the set of points) †K KwYK e‡j| 

(i)  wbw ©̀ó we› ỳ‡K Dc‡K› ª̀ (Focus) e‡j| 
(ii)  wbw ©̀ó mij‡iLv‡K wbqvgK ev w`Kv¶ (Directrix) e‡j| 
(iii) aª“emsL¨vwU‡K Dr‡K› ª̀Zv ev we‡Kw› ª̀KZv (eccentricity) e‡j Ges Bnv‡K 'e' Øviv cÖKvk Kiv nq| 

 
 
g‡b Ki“b, S GKwU wbw ©̀ó we› ỳ Ges MZ GKwU wbw`©ó mij‡iLv| P †h‡Kvb GKwU we› ỳ| KwY‡Ki msÁvbymv‡i, 

Avgiv cvB SPPM  = e. 

  
Bnvi mvnv‡h¨ Avgiv cive„Ë, Dce„Ë I Awae„‡Ëi msÁv w`e| 
(i) e = 1 n‡j A_©vr SP = PM n‡j, KwYKwU‡K cive„Ë (Parabola) ejv n‡e|  

(ii) o<e<1 n‡j A_©vr 0 < SPPM  < 1 ⇒ 0<SP<PM n‡j, KwYKwU‡K Dce„Ë (ellipse) ejv n‡e| 

(iii)  e>1 n‡j A_©vr SPPM >1  i.e. SP>PM n‡j, KwYKwU‡K Awae„Ë (hyperbola) ejv n‡e| 

 
Ab¨ K_vq t 
(i)  cive„Ë t GKwU wbw ©̀ó we› ỳ I GKwU wbw`©ó mij‡iLv n‡Z †h me we› ỳi ~̀iZ¡ mgvb, Zv‡`i †mU‡K cive„Ë 

e‡j| 
(ii)  Dce„Ë t GKwU wbw ©̀ó we›`y I GKwU wbw`©ó mij‡iLv n‡Z †h me we› ỳi ~̀i‡Z¡i AbycvZ GKwU abvZ¥K aª“e 

msL¨v Ges GK †_‡K ¶z ª̀Zi, Zv‡`i †mU‡K Dce„Ë e‡j| 
(iii) Awae„Ë t GKwU wbw ©̀ó we› ỳ I GKwU wbw ©̀ó mij‡iLv n‡Z †h me we› ỳi ~̀i‡Z¡i AbycvZ GK †_‡K e„nËi, †m 

me we› ỳi †mU‡K Awae„Ë e‡j| 
 
#  A¶‡iLv (axix) t †dvKvm w`‡q AwZµvš— Ges wbqvg‡Ki Dci j¤^‡iLv‡K A¶‡iLv e‡j| 
 

M 

P 

Z 

S 

A¶ †iLv  

Dc‡K› ª̀ 
wbqvgK 
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 3 cvV 
 
cive„‡Ëi mgxKiY, Dc‡K› ª̀, w`Kv¶ BZ¨vw` wbY©q 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  cive„Ë A¼b Ki‡Z Ges cive„Ë m¤úwK©Z wewfbœ msÁv w`‡Z cvi‡eb; 

  cive„‡Ëi Av`k© mgxKiY wbY©q Ki‡Z cvi‡eb; 
  Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ wbY©q Ki‡Z cvi‡eb; 
  †Kvb wbw ©̀ó we›`y‡Z cive„‡Ëi Dci ¯úk©‡Ki mgxKiY wbY©q Ki‡Z cvi‡eb; 
  †Kvb wbw ©̀ó we›`y‡Z cive„‡Ëi Awfj‡¤^i mgxKiY wbY©q Ki‡Z cvi‡eb; 
  cive„Ë m¤úwK©Z wewfbœ mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb| 

 
 

 

 

cvV-2 G cive„‡Ëi msÁv †`qv n‡q‡Q| GLb, wKfv‡e cive„Ë A¼b Kiv hvq- Zvi weeiY †`Iqv 

nj| 

cive„Ë A¼b  
g‡b Ki“b, S Dc‡K› ª̀ Ges MM´ w`Kv¶| w`Kv‡¶i Dci SZ j¤^ A¼b Ki“b Ges SZ- †K A we› ỳ‡Z mgwØLwÛZ 
Ki“b| myZivs SA=AZ| msÁvbymv‡i, A cive„‡Ëi Dci GKwU we› ỳ| AS A_ev AS–Gi ewa©Zvs‡ki Dci †h †Kvb 
we› ỳ N wbb Ges SZ- Gi Dci PNP´ j¤^ A¼b Ki“b| S †K †K› ª̀ K‡i ZN–Gi mgvb e¨vmva© wb‡q GKwU e„ËPvc 
A¼b Ki“b †hb Zv PNP´ †K P I P´ we› ỳ‡Z †Q` K‡i| 

M 

Z 

M 

A S N 

P 
Q 

R 

R Q 
P 

′ 
′ 

′ 

′ 

 
 
GLb w`Kv‡¶i Dci PM, P´M´ j¤^ Uvbyb| Zvn‡j SP = ZN=PM myZivs P´ cive„‡Ëi Dci GKwU we› ỳ| AS A_ev 
ewa©Z AS Gi Dci N– Gi wewfbœ Ae ’̄vb wb‡q cive„‡Ëi Dci Q, Q´; R,R´ we› ỳ cvIqv hvq| GB we› ỳ¸wj GKwU 
mylg eµ‡iLvi mvnv‡h¨ †hvM Ki‡j GKwU cive„‡Ëi †jLwPÎ cvIqv hv‡e| 
 

cÖ‡qvRbxq msÁv 
A¶‡iLv t Dc‡K‡›`ªi ga¨ w`‡q wbqvg‡Ki Dci AswKZ j¤^‡iLv‡K A¶‡iLv e‡j| A¶‡iLvwU kxl©we› ỳ w`‡qI 
AwZµg K‡i| 
kxl©we›`y t cive„Ë I Dnvi A¶‡iLvi †Q`we› ỳ‡K kxl©we› ỳ (vertex) e‡j| 
Dc‡Kw›`ªK `~iZ¡ (Focal length) t Dc‡K› ª̀ †_‡K cive„‡Ëi Dci †h †Kvb we› ỳi ~̀iZ¡‡K Dc‡Kw› ª̀K `~iZ¡ e‡j| 
 

Dc‡Kw›`ªK R¨v (Focal chord) t †h R¨vwU cive„‡Ëi Dc‡K› ª̀ w`‡q Mgb K‡i, Zv‡K Dc‡Kw› ª̀K R¨v e‡j| 
 

Dc‡Kw›`ªK j¤ ̂t Dc‡Kw› ª̀K R¨v A¶‡iLvi Dci j¤^ n‡j, Zv‡K Dc‡Kw› ª̀K j¤^ (latus rectum) e‡j| 
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cive„‡Ëi Av`k© mgxKiY (Standard Equation of a parabola) :  

 y2 = 4ax   

M 

Z X 
A S N 

P(x,y)Y 

 
 

g‡b Ki“b, cive„‡Ëi Dc‡K› ª̀ S, w`Kv¶ MZ | MZ⊥SZ A¼b Ki“b| SZ †K A we› ỳ‡Z mgwØLwÛZ Ki“b| A_©vr ZA 
= AS | myZivs A we› ỳwU cive„‡Ëi Dci Aew ’̄Z n‡e Ges A n‡jv Zvi kxl©we› ỳ| A †K g~jwe› ỳ a‡i AX– †K x A¶ 
Ges Zvi mv‡_ j¤^ AY–†K y– A¶ ai“b| cive„‡Ëi Dci †h †Kvb we› ỳ P(x,y) wbb | GLb  PN⊥AX Ges 
PM⊥MZ A¼b Ki“b| S, P †hvM Ki“b| ai“b, ZA=AS=a. 
 
myZivs Avgiv cvB, AN = x,  PN =y 
  PM = AN + ZA = x+a 
  SN = AN –AS = x–a.  
 
cive„‡Ëi msÁvbymv‡i, Avgiv cvB, 

  
SP
PM  = e = 1. 

  ⇒ SP = PM.  
 

Avevi, ∆PSN †_‡K, SP2 = SN2+PN2 

  ⇒  PM2 = SN2 + PN2   [ ...  SP = PM ] 

  ⇒  (x+a)2 = (x–a)2 + y2 

  ⇒  y2 = (x+a)2–(x–a)2  

  ⇒  y2 = x2 +2ax+a2 –x2+2ax–a2 

  ⇒  y2 = 4ax 
 
 BnvB wb‡Y©q cive„‡Ëi Av`k© mgxKiY (Standard equation of parabola) 
  
Av`k© mgxKiYwU‡K wbæiƒc †jLv hvq - 

 PN2 = 4.AS.AN    [  ... y=PN, AS=a, AN = x ]  

cive„‡Ëi Ab¨vb¨ mgxKiY  

a)  g~jwe› ỳ Z n‡j, Z we› ỳi ’̄vbvsK (–a,0); H we› ỳ‡Z g~jwe› ỳ ’̄vbvš—i Ki‡j, cive„‡Ëi mgxKiY, y2 = 4a(x–a)  

b)  g~jwe› ỳ S n‡j, S we›`yi ’̄vbvsK (a, 0); H we› ỳ‡Z g~jwe› ỳ ’̄vbvš—i Ki‡j, cive„‡Ëi mgxKiY y2 = 4a(x+a) 
 
Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ wbY©q  
g‡b Ki“b, y2 = 4ax cive„‡Ëi Dc‡K› ª̀ S, Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ LL´ †hLv‡b L I L´ we› ỳØq cive„‡Ëi Dci 
Aew ’̄Z| LM, wbqvgK MZ– Gi Dci j¤^ Ges A kxl©we› ỳ| 
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M 

Z 
X 

A 

L´

S(a,0)

L 

 
∴ cive„‡Ëi msÁvbyqvix, SL = ML 

 = SZ 
 = ZA + AS 
 = a + a 
 = 2a  
 

∴ Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨  = LL´ 
 =  2.S2 
 = 2.2a 

 = 4a GKK| 
A_©vr Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = 4∞ kxl©we› ỳ †_‡K Dc‡K‡› ª̀i ~̀iZ¡ 
             ev 2 ∞ w`Kv¶ †_‡K Dc‡K‡› ª̀i ~̀iZ¡| 
     i.e.    4a = 4.AS 
       = 2.SZ. 
 

†Kvb wbw`©ó we›`y‡Z cive„‡Ëi Dci ¯úk©‡Ki mgxKiY 

A (x ,y ) 1 1 1 

2 2 
2 

 

g‡b Ki“b y2 = 4ax †Kvb cive„‡Ëi mgxKiY Ges g‡b Ki“b A1(x1,y1) I A2(x2,y2), y2 = 4ax cive„‡Ëi Dcwiw ’̄Z 

ỳwU we› ỳ| A1 I A2 we› ỳØ‡qi ms‡hvRK †Q`K †iLvi mgxKiY  

y –y1 = 
y1–y2
x1–x2

 (x–x1)  - - - - - - - (i)  

†h‡nZz (x1, y1) I (x2, y2) cive„‡Ëi Dcwiw ’̄Z we› ỳ, †m‡nZz  

 y1
2 = 4ax1 - - - - - - (2) 

 y2
2 = 4ax2 - - - - - - (3)  

(2) †_‡K (3) we‡qvM K‡i cvB 

 y1
2 – y2

2 = 4a(x1–x2) 

⇒ (y1+y2)(y1–y2) = 4a (x1–x2) 

⇒ 
y1–y2
x1–x2

   = 
4a

y1+y2
  - - - - - - - (4)  

GLb (1) I (4) n‡Z cvB,  
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 y – y1 = 
4a

y1+y2
 (x – x1)  - - - - - (5)  

g‡b Ki“b, A2 we› ỳwU cive„‡Ëi Dci w`‡q mi‡Z mi‡Z G‡m A1 †Z wgwjZ nj, ZLb 

x2 ∅ x1 

y2 ∅ y1  
  

A1A2 †Q`KwU ZLb A1 we› ỳ‡Z cive„‡Ëi GKwU ¯úk©K n‡e| 

ZLb  (5) bs mgxKi‡Yi iƒc n‡e| 

 y–y1 = 
4a
2y1

 (x–x1)   

⇒ y1 (y–y1) = 2a (x–x1) 

⇒ yy1 –y1
2 = 2a(x–x1) 

⇒ yy1 = 2a(x–x1) + y1
2 

⇒   yy1   = 2a(x–x1) + 4ax1  

⇒ yy1 = 2a(x+x1)  
 

BnvB  wb‡Y©q ¯úk©‡Ki mgxKiY| 
 
†Kvb wbw`©ó we›`y‡Z cive„‡Ëi Awfj‡¤^i mgxKiY  

A (x ,y ) 1 1 1 

 
 

g‡b Ki“b y2 = 4ax cive„‡Ëi Dci A(x1,y1) GKwU wbw ©̀ó we›`y| A(x1,y1) we› ỳ‡Z cive„‡Ëi Awfj‡¤^i mgxKiY 

wbY©q Ki‡Z n‡e| g‡b Ki“b Awfj‡¤^i Xvj m.  
 

†h‡nZz Avgiv msÁvbymv‡i Rvwb †Kvb eµ‡iLvi Dci †Kvb we› ỳ‡Z GKwU Awfj¤^ †m we› ỳi ¯úk©‡Ki Dci 

j¤^‡iLv| myZivs Awfj‡¤^i mgxKiY y–y1 = m(x–x1) - - - - - - - (1)  

        Ges  m ∞ 
2a
y1
  = – 1  [ G‡¶‡Î ¯úk©‡Ki Xvj = 2ay1  ]  

 A_©vr   m = – 
y1
2a  - - - - - - (2) 

 
(2) bs n‡Z m-Gi gvb (1) bs mgxKi‡Y ewm‡q- 

    y–y1 = – 
y1
2a (x–x1)  

∴  2a(y–y1) = –y1 (x–x1),    

BnvB wb‡Y©q Awfj‡¤^i mgxKiY  
 
g‡b ivLvi welq t 
a)  y2 = 4 ax  Øviv m~wPZ cive„‡Ëi  
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y =4ax2 

y = 0 
S(a, 0) A(0,0)

x = -a x = a 

{ 4a

 

(i)  kxl© we› ỳi ’̄vbvsK (0,0)  

(ii)  Dc‡K‡› ª̀i ’̄vbvsK (a, 0)  

(iii) w`Kv¶ ev wbqvg‡Ki mgxKiY, x = –a.  

(iv) cive„‡Ëi A¶‡iLvi mgxKiY, y = 0  

(v) Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ = 4a GKK 

(vi)  Dc‡Kw›`ªK j‡¤^i mgxKiY, x = a  

(vii) kxl©we› ỳ‡Z ¯úk©‡Ki mgxKiY, y = 0.  
 

b) y2 = – 4ax, (a>0, x<o)  Øviv m~wPZ cive„‡Ëi  

 (i) kxl©we› ỳ (0,0)  

 (ii) Dc‡K‡› ª̀i ’̄vbvsK (– a, 0)  

 (iii) w`Kv‡¶i mgxKiY, x = a  
 (iv)   A¶‡iLvi mgxKiY, y = 0  

(-a, 0) 

x = -a x = a  

 (v) Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = 4a  

 (vi) Dc‡Kw›`ªK j‡¤^i mgxKiY, x = – a.  

 G‡¶‡Î cive„ËwU y- A‡¶i m¤ú~Y© evg cv‡k¦© Aew ’̄Z| 
 

(c)  x2 = 4ay Øviv m~wPZ cive„‡Ëi  
(i)  kxl©we› ỳ (0,0)  
(ii)  Dc‡K‡› ª̀i ’̄vbvsK (0,a)  
(iii)  w`Kv¶ ev wbqvg‡Ki mgxKiY, y = – a.  
(iv)  A¶‡iLvi mgxKiY, x = 0.  
(v)  Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ = 4a.  
(vi)  Dc‡Kw› ª̀K j‡¤^i mgxKiY, y = – a  
 

x = 0 

y = -a

y = a 
(0,a) 

(0,0) 

x =4ay2 

 
 

(d)  x2 = – 4ay Øviv m~wPZ cive„‡Ëi  

(i)  kxl©we› ỳ (0,0)  

(ii)  Dc‡K‡› ª̀i ’̄vbvsK (0, – a)  

(iii) w`Kv‡¶i mgxKiY, y = a  

(iv)  A¶‡iLvi mgxKiY, x = 0  

(v)  Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ = 4a  

(vi)  Dc‡Kwš¿K j‡¤^i mgxKiY, y = – a.  
 

y = -a

y = a 

(0,-a)

(0,0) 

 

 
g‡b ivLvi cÖ‡qvRb 
D`vniY 2t Aej¤^b Ki‡j, (a) – (e) ch©š— g‡b ivLvi `iKvi †bB| 
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cive„Ë y2 = 4ax y2 = –4ax x2 = 4ay x2 = –4ay 

Dc‡K‡› ª̀i ’̄vbvsK (a, 0) (–a, 0) (0, a) (0, –a) 

w`Kv‡¶i mgxKiY x = –a x = a y = –a y = a 

A‡¶i mgxKiY y = 0 y=0 x = 0 x = 0 

kx‡l©i ’̄vbv¼ (0,0) (0,0) (0,0) (0,0) 

kx‡l© ¯úk©‡Ki mgxKiY x = 0 x = 0 y = 0 y = 0 

bvwfj¤^ 4a 4a 4a 4a 

 

D`vniY 1t y2=16x cive„ËwUi kxl©we›`y, Dc‡K› ª̀, w`Kv¶, Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ I mgxKiY wbY©q Ki“b| 
mgvavb t  y2 = 16x 

 ⇒  y2= 4.4.x - - - - - - (i)  
(i) cive„ËwU‡K y2 = 4ax- Gi mv‡_ Zzjbv K‡i Avgiv cvB, a = 4. 
  
AZGe  (i)   kxl©we› ỳ (0,0)  

(ii)  Dc‡K› ª̀ (4, 0)  

(iii)  w`Kv‡¶i mgxKiY, x = – 4 ⇒ x+4 = 0  

(iv)  Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = 4a= 4.4 = 16 GKK| 

(v)  Dc‡Kw›`ªK j‡¤^i mgxKiY, x = 4.  

 
D`vniY 2 t 2y2 = 7x cive„‡Ëi Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ Ges Dc‡K‡› ª̀i ’̄vbvsK wbY©q Ki“b| 
 

mgvavb t  cÖ`Ë mgxKiY 2y2 = 7x  

 ev y2 = 72  x   ev y2  = 4. 78  x - - - - - - (1); 

y2 = 4ax gvb mgxKi‡Yi mv‡_ (i) bs mgxKiY Zzjbv K‡i- 
 

∴  Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ = 4a = 4. 78  = 
7
2  GKK 

Ges Dc‡K‡› ª̀i ’̄vbvsK : (78 , 0)  
 

D`vniY 3 t y2 = 3λx cive„ËwU (3, –6) we› ỳ w`‡q AwZµg K‡i; cive„ËwUi Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ Ges Dc‡K‡› ª̀i 
’̄vbvsK wbY©q Ki“b| 

 

mgvavbt y2 = 3λx - - - - - (i) cive„ËwU (3, –6) we› ỳMvgx  
 AZGe  (–6)2 = 3.λ.3 ⇒  λ = 4  
 ∴  y2 = 4.3x 

AZGe Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ = 4.3 = 12 GKK 
 Ges Dc‡K‡› ª̀i ’̄vbv¼ : (3, 0)  
 
D`vniY 4 t  y2 = 10x cive„‡Ëi Dciw ’̄Z †Kvb we›`yi †dvKvm ~̀iZ¡ 8; H we› ỳi ’̄vbvsK wbY©q Ki“b| 
 

mgvavb t ai“b cive„‡Ëi Dcwiw ’̄Z we› ỳ P(x,y) Gi †dvKvm ~̀iZ¡, SP = 8 

GLb  y2=10x †K cive„‡Ëi gvb mgxKiY y2=4ax ims‡M Zzjbv K‡i cvB,  

4a = 10   ev a = 52  = AS = AZ  
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M 

Z A 

P(x,y)

S 

y 

N x 

 

P(x,y) we› ỳ †_‡K A‡¶i Dci PN j¤^ AvuKzb| 

∴  SP = PM = NZ = AZ + AN  

ev,  8 = a+x    ev, x = 8 – 52   = 
11
2   

∴  y2 = 10. 
11
2   = 55 

∴  y = ± 55   

AZGe wb‡Y©q we›`yi ’̄vbvsK 



11

2 ‚ ± 55    
 

D`vniY 5 t x2+4x+4y=0 cive„ËwUi kxl©we› ỳ, Dc‡K› ª̀, Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ Ges w`Kv‡¶i mgxKiY wbY©q 
Ki“b| Zvi †jLwPÎwUI A¼b Ki“b| 
 

mgvavb t †`qv Av‡Q, x2 + 4x + 4y = 0 
 ⇒ x2 + 4x+4 – 4 +4y = 0 

 ⇒ (x+2)2 = – 4(y–1) - - - - - - (1) 

   
 g‡b Kwi, x+2 = Y 
      y – 1 = X  
 Ges   – 4 = 4a ⇒ a = –1.  
 
myZivs (i) bs mgxKiYwU ùvovq 
 Y2 = 4aX  
 

(i) kxl©we›`y (0,0) 

 X = 0     Y = 0 

 ⇒ y–1 = 0 ⇒ x+2 = 0 

 ∴  y=1 ∴  x = –2.  
 

 ∴  kxl©we› ỳi ’̄vbvsK =(–2, 1).  

(ii) Dc‡K› ª̀  (a, 0)  

 ∴  X = a      Y = 0 

 ⇒ y–1 = –1 ⇒  x+2 = 0 

 ∴  y=0 ∴  x = –2.  
 ∴ Dc‡K‡› ª̀i ’̄vbvsK = (–2, 0) 
 
(iii) Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ = 4a 
   = – 4 

   = 4 GKK  [ ...  ˆ`N©¨ FYvZ¥K n‡Z cv‡i bv ] 
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(iv)  w`Kv‡¶i mgxKiY 
    X = – a 
 ⇒ y –1 = –(–1) 

 ∴  y = 2.  
†jLwPÎ t 

 
D`vniY 6 t y2+2y+4x+5 =0 cive„‡Ëi kxl©, Dc‡K› ª̀, Dc‡Kw› ª̀K j¤^, A¶‡iLv Ges w`Kv‡¶i mgxKiY wbY©q 
Ki“b| 

mgvavbt y2 + 2y + 4x +5 = 0 

 ⇒  y2 + 2y+1 = –4x–5 + 1 

 ⇒  (y+1)2 = –4(x+1) - - - - - - (1)  
 

GLb X = x+1, Y = y+1 a‡i Avgiv cvB, Y2 = – 4X  

G‡K cive„‡Ëi gvb mgxKiY y2 = 4ax Gi mv‡_ Zzjbv K‡i  

 4a = –4  ⇒ a = –1  
AZGe wb‡Y©q cive„‡Ëi- 

(i) kxl©we›`y  (0, 0),   A_©vr X = 0, Y = 0  

 ⇒  x+1=0,  y+1=0    ev x = –1, y = –1  

 ∴ wb‡Y©q kxl©we› ỳ (–1, –1)  

(ii)  Dc‡K› ª̀  (a, 0)  A_©vr X = a, Y = 0  

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

 ∴ Dc‡K‡› ª̀i ’̄vbvsK (–2, –1)  

(iii)  Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ =4a = 4 (–1) = – 4 

 = 4   [ˆ`N©¨ FYvZ¥K n‡Z cv‡i bv ] 

(iv)  A¶‡iLvi mgxKiY, Y = 0   ev y+1 = 0  

(v)  w`Kv‡¶i mgxKiY, X = – a  ev x+1 = +1  ⇒ x = 0  
 
D`vniY 7 t y2+8x–6y–15=0 cive„ËwUi kxl©we› ỳ, Dc‡K› ª̀, Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ I w`Kv‡¶i mgxKiY wbY©q 
Ki“b| Zvi †jLwPÎ A¼b Ki“b| 

mgvavb t †`qv Av‡Q, 

 y2 + 8x –6y –15 = 0 

 ⇒  y2–6y+9–9+8x–15 = 0 

(-2,1) 

(-2,0) 

y=2 wbqvgK 
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 ⇒ (y–3)2 = –8x+24 

 ⇒ (y–3)2 = –8 (x–3) - - - - - - -  (1) 

g‡b Ki“b, y – 3 = Y 
  x – 3 = X 

  –8 = 4a  ⇒ a = –2,    

∴  (ι) bs mgxKiYwU ùvovq, 
 Y2 = 4aX  
 

(i)  kxl©we› ỳ (0, 0)  
 X = 0       Y = 0 

 ⇒ x–3=0 ⇒  y – 3 = 0 

 ∴ x = 3 ∴ y = 3 

 ∴ kxl©we› ỳi ’̄vbvsK = (3, 3) 
 
(ii)  Dc‡K‡› ª̀i  ’̄vbvsK (a, 0) 
  X = 0       Y = 0 

 ⇒ x–3=–2 ⇒  y – 3 = 0 

 ∴ x = 1 ∴   y = 3 

∴ Dc‡K‡› ª̀i ’̄vbvsK = (1,3)  
 

(iii)  Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ = 4a 
   = –8 
   = 8 GKK (ˆ`N©¨ FYvZ¥K n‡Z cv‡i bv) 
 
(iv) w`Kv‡¶i mgxKiY, 
  X = – a 

 ⇒ x –3 = +2  
 ∴ x –5 = 0.  
 
†jLwPÎ t 

(3,3) (1,3) 

x=5  
 

D`vniY 8 t GKwU cive„‡Ëi Dc‡K› ª̀‡K g~jwe› ỳ Ges x+2y –3 = 0 †iLv‡K w`Kv¶ a‡i Gi mgxKiY wbY©q Ki“b| 
cive„‡Ëi A‡¶i mgxKiYI wbY©q Ki“b| 
 
mgvavb t g‡b Ki“b Dc‡K› ª̀ S(0,0),  w`Kv¶ MZ Ges cive„‡Ëi Dci P(x,y) †h †Kvb GKwU we› ỳ| 
 

∴  SP = (x–0)2 + (y–0)2  = x2+y2  
 



GBP.Gm.wm †cÖvMÖvg 

BDwbU evi  c„ôv-236 

M 

Z A 

P(x,y)

S(0,0)

 
P(x,y) †_‡K w`Kv¶ x+2y–3 = 0 Gi Dci j¤^ ~̀iZ¡  
 

 PM =    
x+2y–3

12+22
     =  

x+2y–3

5
   

 

msÁvbymv‡i, SP = PM  

 ev,  SP2 = PM2  

 ∴   ( )x2+y2  2  = 




x+2y–3

5
 2  

ev,   5(x2+y2) = x2+4y2+9+4xy–6x–12y  
ev,  4x2–4xy+y2+6x+12y–9 = 0  
ev,  (2x–y)2 + 6x + 12y –9 = 0  

     BnvB wb‡Y©q cive„‡Ëi mgxKiY| 

wØZxq Ask t A¶‡iLvwU w`Kv¶ MZ Gi Dci j¤^ Ges Dc‡K› ª̀ S(0,0) we› ỳMvgx 
ai“b A¶‡iLvi mgxKiY 2x–y+k=0,   k GKwU aª“eK msL¨v| †h‡nZz A¶‡iLvwU S(0,0) w`‡q hvq, myZivs k = 0  
∴   wb‡Y©q A¶‡iLvi mgxKiY 2x–y = 0 
 

D`vniY 9 t y2 = 3x cive„‡Ëi ¯úk©‡Ki mgxKiY wbY©q Ki“b hv  

 (i)  x–2y+3 = 0  †iLvi mgvš—ivj| 

 (ii) 2x+2y–3 = 0  †iLvi Dci j¤^| 

mgvavb t cÖ`Ë †iLv x–2y+3 = 0 †K wbæiƒ‡c †jLv hvq 

 ∴  y = 
1
2  x + 

3
2 ,  †iLvi Xvj m = 12   

AZGe x –2y+3 = 0 †iLvi mgvš—ivj ¯úk©‡Ki Xvj 12  n‡e, 

Avevi,  y2 =3x   ⇒ y2=4.
3
4  x,  G‡K cive„‡Ëi gvb mgxKiY y2 = 4ax Gi mv‡_ Zzjbv Ki‡j a = 34   nq 

myZivs ¯úk©‡Ki mvaviY mgxKiY y = mx+ am   Abymv‡i wb‡Y©q ¯úk©‡Ki mgxKiY n‡e,  

 y = 
1
2  x + 

3
4  .2   

 ev, y = x2  + 
3
2   

 ev, 2y = x +3  
  
∴   wb‡Y©q ¯úk©‡Ki mgxKiY x–2y+3 = 0  
 
(ii)  wb‡Y©q ¯úk©KwU 2x+2y–3 = 0  †iLvi Dci j¤^, hvi Xvj  
 ⇒  m1 = –1  
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AZGe ¯úk©‡Ki Xvj m2 =1 n‡e [ m1m2 = –1] 

 myZivs ¯úk©‡Ki mvaviY mgxKiY y = mx + am  n‡e 

⇒   y = x + 
3
4  . 1 = x + 

3
4   

ev,  4y = 4x + 3  

∴  4x–4y + 3 = 0   
 

D`vniY 10 t  y2 = 6x cive„‡Ëi (1,3) we› ỳ‡Z ¯úk©‡Ki I Awfj‡¤^i mgxKiY wbY©q Ki“b| 

mgvavbt 
(i)  m~Î Abymv‡i, y2 = 4ax cive„‡Ëi (x1, y1) we› ỳ‡Z ¯úk©‡Ki mgxKiY t yy1 = 2a(x+x1) 

 

myZivs y2 = 6x cive„‡Ëi (1,3) we› ỳ‡Z ¯úk©‡Ki mgxKiY n‡e| 

 y. 3 = 2. 
6
4 (x+1)   

ev,    3y = 3x + 3  
ev,   x–y+1 = 0 
  
∴   wb‡Y©q ¯úk©‡Ki mgxKiY x –y+1 = 0 
  
(ii)  m~Î Abymv‡i, y2 = 4ax cive„‡Ëi (x1, y1)  we› ỳ‡Z Awfj‡¤^i mgxKiY n‡e, 

 y – y1 = – 
y1
2a (x – x1)  

  
myZivs y2 = 6x cive„‡Ëi (1, 3) we› ỳ‡Z Awfj‡¤^i mgxKiY n‡e, 

 y – 3 = – 
3

2. 
6
4

  . (x–1)  

ev,   (y–3) = – (x–1) 

∴  x + y – 4 = 0. 
∴  wb‡Y©q Awfj‡¤^i mgxKiY t x +y –4 = 0. 
  

D`vniY 11 t cÖgvY Ki“b y = 2x+2 †iLvwU y2=16x cive„Ë‡K ¯úk© K‡i| 

mgvavb t cive„‡Ëi gvb mgxKiY y2 = 4ax Gi mv‡_ y2=16x ZzjbvK‡i cvB a = 4.  

†h‡nZz  y = 2x +2 †iLvwU  y2 = 16x  †iLv‡K †Q` K‡i  

∴   (2x+2)2 = 16x   
ev, 4x2+8x+4 = 16x  

ev, x2 – 2x + 1 = 0  

⇒  (x–1)2 = 0  
x Gi ỳBwU gvbB mgvb| AZGe y = 2x+2 †iLvwU cive„Ë y2 = 16x †K ¯úk© Ki‡e| 
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D`vniY 12 t cive„Ë  y2=4x †K y+4 = 2x †iLv †Q` Ki‡j †Q` we›`yi ’̄vbvsK I †Qw`Z As‡k Drcbœ R¨v-Gi ˆ`N©¨ 
wbY©q Ki“b| 

mgvavb t   y2 = 4x - - - - - - - - - (i) 

   y+4 = 2x - - - - - - - - (ii)  

(1) Ges (2) mgxKiY mgvavb K‡i x Gi ’̄vbvsK cvIqv hvq- 

 ⇒   (2x–4)2 = 4x  

 ev,  4x2 – 16x + 16 = 4x  

 ev,  4x2 – 20 x + 16 = 0  

 ev,  x2 – 5x + 4 = 0  

 ev,  (x–1)(x–4) = 0  

 ∴  x = 1   ev, x=4.  

hLb x = 1,  y = 2x –4 = 2.1–4 = –2  

hLb  x =4,  y = 2.4–4 = 4  

∴  †Q`we› ỳi ’̄vbvsKØq (1, –2) Ges (4, 4)  

AZGe †Qw`Z Ask Øviv MwVZ R¨v-Gi ˆ`N©©¨- 

 = (1–4)2+(–2–4)2   = 9+36  = 45  

 = 3 5 .  

 

D`vniY 13 t y2 = 4x cive„‡Ëi †jL A¼b Ki“b| 

mgvavb t cÖ`Ë mgxKiY‡K wbæiƒ‡c †jLv hvq| 

 y = ± 4x  - - - - - - (i) 
  

x>0 n‡j, y ev —̄e msL¨v| GLb (i) mgxKi‡Yi x = 0, 1, 2, 3, 4 BZ¨vw` gvb ewm‡q y- Gi Avbylw½K gvb †ei Kiv 

n‡jv| 

 

x 0 1 2 3 4 

y 0 ± 2 ± 2.82 ± 3.46 ± 4 
  

QK KvM‡R X–A¶, X´OX Ges Y– A¶ YOY´ A¼b Ki“b| GLb x- A‡¶ Ges y- A‡¶ †QvU e‡M©i evûi ˆ`‡N©¨i 

cuvP ¸Y ˆ`N©¨‡K GKK a‡i x- Gi wfbœ wfbœ gv‡bi Rb¨ cÖvß y- Gi gvb¸‡jv we› ỳi gva¨‡g ’̄vcb Ki“b| we› ỳ¸‡jv 

eµ‡iLvq ms‡hvM K‡i cive„ËwUi †jL A¼b Ki“b| 
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wP‡Î †`Lv hvq x- A¶ eivei fuvR Ki‡j, GK As‡ki mv‡_ Avi GK Ask wg‡j hvq| GLv‡b x- A‡¶i mv‡c‡¶ 

cive„Ë cÖwZmg| 

Y 

O 

-1

-2

-3

-4

4 

3 

2 

1 

1 2 3 4 

Y ′ 

X X ′ 

 
 

 

 

 

Abykxjbx-12.1 

 
1. wbæwjwLZ cÖwZwU cive„‡Ëi Dc‡K› ª̀ I kx‡l©i ’̄vbvsK Ges Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ wbY©q Ki“b| 
 (i) y2 = 6x (ii) x2 = 8y (iii) y2+3x = 0 (iv) x2+12y = 0  
 

2. wbæwjwLZ cÖwZwU cive„‡Ëi kxl©we› ỳ, Dc‡K› ª̀, Dc‡Kw› ª̀K j¤^, A¶‡iLv I wbqvg‡Ki mgxKiY wbY©q Ki“b| 
 (i) y2 = 4(x–2)  (ii) (y–2)2 = 8(x–4) 

 (iii) y2 = 4y+4x–16 (iv) x2+2x–4y–3 = 0  
   

3. y2 = 12x cive„‡Ëi †Kvb we› ỳ‡Z †KvwU f‚‡Ri wØ¸Y n‡e|  
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4. GKwU cive„‡Ëi mgxKiY wbY©q Ki“b hvi A¶ x–A¶ eivei, kxl©we› ỳ (0,0) Ges hv (2,3) we› ỳ w`‡q Mgb 
K‡i|    

5. x
3  + 

y
2  = 1 Ges x2  + 

y
3  = 1 mij‡iLvØ‡qi †Q`we› ỳ wbY©q Ki“b Ges H †Q`we› ỳMvgx y2=2ax cive„‡Ëi 

Dc‡K‡› ª̀i ’̄vbvsK wbY©q Ki“b|  
 

6. cÖgvY Ki“b y = 2x+2 †iLvwU y2 = 16x cive„Ë‡K ¯úk© K‡i| 
 

7. GKwU cive„‡Ëi Dc‡K› ª̀ (0,0) Ges kxl©we› ỳ‡Z ¯úk©‡Ki mgxKiY x+y–2=0, cive„ËwUi mgxKiY wbY©q 
Ki“b|  

 

8. (3, 6) we› ỳ‡Z y2 = 12x cive„‡Ëi ¯úk©K Ges Awfj‡¤^i mgxKiY wbY©q Ki“b|  
 
9. y2 = 8x Ges x2 = 4y cive„ËØ‡qi Dfq‡K ¯úk© K‡i Giƒc mij‡iLvi mgxKiY wbY©q Ki“b|   
 

10. y2 = 8x cive„‡Ëi kxl©we› ỳ A, Dc‡Kw› ª̀K j‡¤^i cÖvš—we› ỳØq P I Q n‡j PAQ wÎfz‡Ri †¶Îdj wbY©q 
Ki“b|   
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 4 cvV 
 
Dce„‡Ëi mgxKiY, Dc‡K›`ª, w`Kv¶ BZ¨vw` wbY©q 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  Dce„‡Ëi Av`k© mgxKiY wbY©q Ki‡Z cvi‡eb; 

  Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ wbY©q Ki‡Z cvi‡eb; 
  Dce„Ë m¤úwK©Z wewfbœ mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb| 

 
 

 

GKwU wbw ©̀ó k‡Z© KwY‡Ki †Qw`Zvsk †_‡K Dce„Ë wKfv‡e cvIqv hvq, Zvi aviYv Avcbviv c~‡e© cvV-
1 I cvV 2 †Z †c‡q‡Qb| GB cv‡V ’̄vbvs‡Ki mvnv‡h¨ wKfv‡e Dce„‡Ëi mgxKiY cvIqv hvq, Zvi
e¨vL¨v I eY©bv Kiv n‡e|  

 

Dce„‡Ëi Av`k© mgxKiY 

Q 

R 

P(x,y)

A F O N F A A 1 2 2 1 

 
 
g‡b Ki“b, Dce„‡Ëi Dce„‡Ëi Dc‡K› ª̀Øq F1, F2, wbqvgK QR Ges Dr‡Kw› ª̀KZv e| 
 

Dce„‡Ëi Dciw ’̄Z †h †Kvb we› ỳ P(x, y) †_‡K wbqvg‡Ki Dci PQ j¤^ Uvbv n‡jv| GLb, F1, F2 Gi ga¨ w`‡q QR 
Gi Dci GKwU j¤^‡iLv AvuKv n‡jv, hvnv Dce„Ë‡K A1 I A2 we› ỳ‡Z †Q` K‡i| A1 I A2 †K Dce„‡Ëi kxl©we›`y 
ejv nq| A1 A2 †K Dce„‡Ëi e„nr A¶ I Zvi ga¨we› ỳ O †K Dce„‡Ëi †K› ª̀ ejv nq| 
hw` A1A2 = 2a nq, Z‡e OA1 = OA2 = a |  
 
KwY‡Ki msÁvbymv‡i, Avgiv cvB 

 
F1A1
A1R

  = e,  0 <e<1. 

⇒ F1A1 = e(A1R) 

⇒ OA1 – OF1 = e(OR–OA1) 

⇒ a – OF1 = e (OR–a) - - - - - - - (i) 

 

Avevi, 
F1A2
A2R

  = e 

⇒ F1A2 = eA2R 

⇒ OA2 + OF1 = e(OR+OA2) 

⇒ OA1 + OF1 = e(OR+OA1)   [ 
...   OA1 = OA2 ] 

⇒ a + OF1 = e(OR+a) - - - - - (2) 

GLb (1) bs I  (2) bs †hvM K‡i cvB 2a = 2e.OR 

 ⇒ a = e.OR 
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 ⇒  OR = 
a
e  - - - - - - - (3) 

Avevi (2) bs n‡Z  (1) bs we‡qvM K‡i cvB 2OF1 = 2ae. 

 ⇒  OF1 = ae - - - - - -  (4) 
 

OX I OY– †K h_vµ‡g x I y- A¶ Ges O- †K g~jwe› ỳ ai“b Ges P(x, y) we› ỳ †_‡K e„nr A‡¶i Dci PN j¤^ 

Uvbyb| 
Avevi Dce„‡Ëi msÁvbymv‡i Avgiv cvB 

 
PF1
PQ   = e.    0<e<1. 

⇒ PF1 = e.PQ = e.RN 

⇒ PF1 = e (OR+ON) 

⇒ PF1
2 = e2 (OR+ON)2 - - - - - (5)  

 
mg‡KvYx wÎfzR PF1N †_‡K, 

 PF1
2 = F1N

2 + PN2 - - - - (6) 

  

∴  (6)- Gi mvnv‡h¨ (5) n‡Z Avgiv cvB, 

 F1N
2+PN2 = e2 (OR+ON)2 - - - - - (7) 

  
wKš—z F1N = OF1 + ON = ae+x   [ (4)– Gi mvnv‡h¨] 

Ges  PN = y, OR = ae     [ (3)-Gi mvnv‡h¨] 

AZGe (7) bs n‡Z cvB 

 (ae+x)2 + y2 = e2 



a

e + x  2 

 ⇒  a2e2+2aex+x2+y2 = e2



a+ex

e
 2 

 ⇒  a2e2+2aex+x2+y2 = a2+2aex+e2x2 

 ⇒   a2e2 + x2+y2 = a2+e2x2 

 ⇒ x2 – e2x2+y2 = a2 – a2e2 

 ⇒ x2(1–e2) +y2 = a2 (1–e2)  

 ⇒  
x2

a2
  + 

y2

a2(1–e2)
  = 1 - - - - - - - - - - - (8)  

 
ai“b,  a2(1–e2) = b2 - - - - - - - - - (9) 
  

∴  (8) bs n‡Z cvIqv hvq   x
2

a2
 + 

y2

b2
 = 1   - - - - - - (10)   

 BnvB Dce„‡Ëi Av`k© mgxKiY| 
 

Avevi (9) bs †_‡K 1– e2 = b
2

a2
  

 ⇒  e2 = 1 – 
b2

a2
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 ∴   e = 1 – 
b2

a2
    ( ∴  0<e<1 ). 

(8) bs-G  ∴  x = 0  ewm‡q  y = ± a 1–e2  

  ⇒  y = ± b. 
 

∴  Dce„ËwU y- A¶‡K  B(0, b) I B´(0, –b)  we› ỳ‡Z †Q` K‡i| myZivs BB´ = 2b | Bnv‡K Dce„ËwUi ¶z ª̀ A¶ 
e‡j| 
 
Dc‡Kw›`ªK j¤^ ev bvwfj¤^ (Latus rectum) 

A 

F 

O (0,0) 

L 

A 1 

1 

2 

1 

L 2  
Dc‡K‡› ª̀i ga¨ w`‡q e„nr A‡¶i Dci j¤^‡iLv‡K Dc‡Kw› ª̀K j¤^ ev bvwfj¤^ e‡j| 
 
wP‡Î †dvKvm ev Dc‡K› ª̀ F1–Gi ga¨ w`‡q e„nr A‡¶i Dci AswKZ j¤^‡iLv L1L2 n‡jv bvwfj¤^|  OF1 = – ae. 

∴    L1 we› ỳi ’̄vbvsK = (–ae, F1L1) |  hvnv Dce„‡Ëi mgxKiY x
2

a2
  + 

y2

b2
  = 1 Gi Dci Aew ’̄Z| 

∴  
(–ae)2

a2
  + 

F1L1
2

b2
  = 1. 

⇒ 
F1L1

2

b2
   = 1 – e2 

⇒ F1L1
2 = b2 (1–e2) 

⇒ F1L1
2 = b2. 

b2

a2
      [  ... 1 – e2 = 

b2

a2
  ] 

⇒ F1L1 = 
b2

a  . 

∴   F1L1 = F1L2 

∴   L1L2 = 2F1L2 = 
2b2

a   

∴   Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = 2b
2

a  .  

 
Abywm×vš—-1 t hw` Dce„ËwUi g~jwe› ỳ F1(–ae,0) nq, Z‡e Dce„ËwUi mgxKiY n‡e- 

  
(x–ae)2

a2
  + 

y2

b2
  = 1  

Abywm×vš— - 2 t 
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O (b,0) 

(0,a) 

Y 

Y 

(0,-a)

X X 
(-b,0)

′ 

′ 

 
Dce„‡Ëi e„nr A¶ y– A‡¶i Dci Aew ’̄Z n‡j, Dce„ËwUi mgxKiY n‡e- 

  
x2

b2
 + 

y2

a2
 = 1    

Abywm×vš— -3 t hw` a = b nq, Z‡e x
2

a2
  + 

y2

b2
  = 1 Dce„ËwU ùvovq  

  
x2

a2
  + 

y2

a2
  = 1 

  i.e.  x2+y2 = a2 hvnv e„‡Ëi GKwU mgxKiY‡K wb‡ ©̀k K‡i| 

G †¶‡Î,  e= 1 – 
a2

a2
  

 ⇒ e = 1–1  = 0  
G aviYv †_‡K ejv hvq †h, KwYK †mKkb (conic section)-Gi †h eµ‡iLvq e=0, †m eµ‡iLvwUB e„Ë e‡j 

cwiwPZ| 
 
g‡b ivLvi welq 

Dce„‡Ëi mgxKiY x
2

a2
  + 

y2

b2
  = 1  

(ae,0) (a,0) 

x=0 

y=0 

x= a 
e – (0, -b) 

0(0,0)

(0,b) 

(-ae,0) 

(-a,0)

x=- a 
e – 

 
Dc‡ii wPÎ †_‡K,  
(i) †K‡› ª̀i ’̄vbvsK (0,0)  

(ii) kxl©we› ỳi ’̄vbvsK (± a, 0)  

(iii) Dc‡K‡› ª̀i ’̄vbvsK (± ae, 0)  

(iv) e„nr A‡¶i mgxKiY, y = 0  

(v) ¶z ª̀ A‡¶i mgxKiY, x = 0  

(vi) e„nr A‡¶i ˆ`N©¨ = 2a  

(vii) ¶z ª̀ A‡¶i ˆ`N©¨ = 2b  

(viii) Dc‡Kw›`ªK j‡¤^i mgxKiY, x = ± ae.  
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(ix) wbqvg‡Ki mgxKiY, x = ± ae   

(x) Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = 2b
2

a    

(xi) Dr‡Kw› ª̀KZv ev we‡Kv› ª̀KZv, e = 1– 
b2

a2
   

 

D`vniY-1 t  GKwU Dce„‡Ëi mgxKiY wbY©q Ki“b hvi Dc‡K› ª̀ (2,0) Ges w`Kv¶ x=3 Ges Dr‡Kw› ª̀KZv 12 .  

mgvavb t g‡b Ki“b P(x,y) wb‡Y©q Dce„‡Ëi Dci †h †Kvb GKwU we› ỳ Ges S(2,0). 
 

∴ PS = (x–2)2 + y2   

Ges  x = 3 n‡Z P Gi ~̀iZ¡ = | x–3 |  

∴   Dce„‡Ëi msÁvbymv‡i, SPPM  = e 

⇒ 
(x–2)2 + y2

| x –3 |    = 
1
2  

⇒ 
(x–2)2 + y2
(x–3)2    = 

1
4  

⇒ 4 {(x–2)2+y2} = (x–3)2 

 

M 
P(x,y)

x=3 (2,0) 

S 

 

⇒ 4 {x2–4x+4+y2} = (x2–6x+9) 

⇒ 4x2 – 16x+16+4y2 = x2–6x+9 

⇒ 4x2 –x2+4y2 –16x + 6x+16–9 = 0 

⇒ 3x2+4y2–10x+7 = 0  
AZGe wb‡Y©q Dce„‡Ëi mgxKiY 3x2+4y2 – 10x + 7 =0  

D`vniY-2 t x
2

32
  + 

y2

22
  = 1 Gi Dc‡K› ª̀ I w`Kv¶ wbY©q Ki“b| 

mgvavb t GLv‡b a =3, b=2 Ges a>b  
myZivs e„nr A¶, x– A‡¶i Dci Aew ’̄Z,  

Ges e2 = 1 – b
2

a2
  = 1 – 

22

32
  = 1 – 

4
9  =  

9–4
9   = 

5
9   

 ⇒  e = 
5
3    

∴   Dc‡K› ª̀Øq 





3. 
5
3 ‚ 0   Ges 





–3. 
5
3 ‚ 0    

A_©vr ( )± 5‚0    

w`Kv¶ x = ± ae  = ± 
3.3

5
  = ± 

9

5
   

2 

3 3 

2 

S S´

 

 

D`vniY-3 t GKwU Dce„‡Ëi Dc‡K› ª̀ y–A‡¶i Dci Aew ’̄Z| Gi †K› ª̀ g~jwe› ỳ‡Z, Dc‡K› ª̀Ø‡qi ga¨eZx© ~̀iZ¡ 6 
GKK Ges e„nr A‡¶i ˆ`N©¨ 10 GKK| Dce„‡Ëi mgxKiY wbY©q Ki“b, Gi Dr‡K› ª̀KZv Ges w`Kv‡¶i mgxKiYI 
wbY©q Ki“b|  
mgvavb t 
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cÖkœvbymv‡i Dce„‡Ëi †dvKvmØq y–A‡¶i Dci Aew ’̄Z Ges G‡`i ga¨eZx© `~iZ¡ 6 GKK| Dce„‡Ëi †K› ª̀ (0,0) g~j 

we› ỳ‡Z Aew ’̄Z|  

AZGe †dvKvmØ‡qi ’̄vbvsK (0,3) Ges (0,– 3) Ges ae = 3  

wKš—z a = 5  ⇒ e = 
3
5   

Avgiv Rvwb   b2 = a2(1–e2)   ⇒ b2 = 25



1 – 

9
25   = 16  

†h‡nZz e„nr A¶wU y- A¶ eivei, 

AZGe wb‡Y©q Dce„‡Ëi mgxKiY x
2

b2
  + 

y2

a2
  = 1  

A_©vr  x
2

16  + 
y2

25  = 1 

w`Kv¶ x– A¶ eivei, Ges g~jwe› ỳ n‡Z ae  ~̀i‡Z¡ Aew ’̄Z  

AZGe w`Kv‡¶i mgxKiY n‡e y = ± 253    
 

D`vniY-4 t †`Lvb †h, 9x2+25y2–18x–216 = 0 GKwU Dce„Ë| Dce„ËwUi Dr‡K› ª̀Zv, wbqvgK I Dc‡K› ª̀ wbY©q 

Ki| 

mgvavb t  9x2 – 18x + 25y2 = 216  

ev,   9x2– 18x +9 + 25y2 = 225  

ev,  9(x2–2x+1) + 25y2 = 225  

ev, 9(x–1)
2

225   + 
25y2

225   = 
225
225  

ev,  (x–1)
2

25   + 
y2

9   = 1  

mgxKiYwU GKwU Dce„Ë m~wPZ K‡i| 

ai“b,  x –1 = X  Ges  y=Y  

AZGe, X
2

52
  + 

Y2

32
  = 1   

Dr‡K› ª̀Zv e = 1 – 
b2

a2
   = 1 – 

9
25   = 

4
5   

2 

O 
x  

(0,3) S  
a=5  

S (0,-3) 

wbqvgK 

¶z ª̀ A¶ 

e„nr A¶ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

′  
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wbqvg‡Ki mgxKiY t X = ± ae  = ± 
5
4
5

  = ± 
25
4   

 ∴  x – 1 = ± 
25
4   

 ⇒  x = 
29
4     (+ wPý wb‡q) 

 Ges x = – 214   (– wPý wb‡q) 

Dc‡Kw› ª̀K j‡¤^i mgxKiY t X = ± ae = ± 5.45  = ± 4 

 ⇒ x –1 = ± 4 

 ⇒ x = 5, –3  
Dc‡K› ª̀  (5, 0), (–3, 0)   

 

D`vniY-5 t 7x+13y–87=0 Ges 5x–8y+7= 0 mij‡iLvØ‡qi †Q`we› ỳMvgx x
2

a2
  + 

y2

b2
  = 1 Dce„‡Ëi Dc‡Kw› ª̀Kj¤^ 

32
5  2 |  a Ges b Gi gvb wbY©q Ki“b| 

mgvavb t cÖ`Ë mgxKiYØ‡qi †Q`we› ỳi ’̄vbvsK t 

  7x + 13y – 87 = 0 - - - - - - (i) 

  6x –8y + 7 = 0 - - - - - - - - (ii) 

  
x

91–696  = 
y

–435–49  = 
1

–56–65  

  ⇒ 
x

–605  = 
y

–484  = 
1

–121  

 ∴ x = 
–605
–121  = 5,   y = 

–484
–121  = 4 

 

AZGe †Q`we› ỳi ’̄vbvsK (5, 4) 
  

 x
2

a2
  + 

y2

b2
  = 1, Dce„Ë (5, 4) we› ỳ w`‡q AwZµg K‡i- 

 ∴ 

25

a2
  + 

16

b2
  = 1  

Avevi Dc‡Kw› ª̀K j¤^ t 2b
2

a   = 
32
5  2   

 ∴ b2 = 
16 2a

5   

 ∴ 
25

a2
  + 

16.5

16 2a
  = 1 

 ⇒ 
25
a2  + 

5

2a
  = 1 

 ⇒ 25 2  + 5a = 2 a2 

 ⇒ 2 a2 – 10a + 5a –25 2  = 0 

 ⇒ 2 a (a–5 2 ) + 5(a–5 2 ) = 0 

 ⇒ (a–5 2 ) ( 2 a+5) = 0 

 ∴ a = 5 2  a = – 
5

2
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†h‡nZz a– Gi gvb FYvZ¥K n‡Z cv‡i bv 

 ∴  a = 5 2  

 ∴  b2 = 
16 2
5   . a = 

16 2
5   . 5 2  = 32 

 ∴ b = ± 4 2   
AZGe  a = 5 2   Ges b = 4 2   
 

D`vniY 6 t x
2

16  + 
y2

9   = 1  Dce„ËwUi †jL A¼b Ki“b|  

mgvavbt  cÖ`Ë mgxKiY‡K wbæiƒ‡c †jLv hvq- 

  
x2

16  + 
y2

9   = 1 - - - - - - - - (i) 

  ev  x2 = 16





1– 
y2

9    

 ev  x = ± 43 9–y2  - - - - - (ii)  

 Ges  y2 = 9 





1– 
x2

16    

 ev  y = ± 34 16–x2  - - - - - (iii)  

GLb  (iii) G y = 0 emv‡j ⇒  x2 = 16  ⇒ x = ± 4  

 (ii) G x = 0 emv‡j ⇒ y2 = 9 ⇒ y = ± 3 
  

 ∴ Dce„ËwU x– A¶‡K A(4, 0) 3 A´(–4, 0) we›`y‡Z 

 Ges  y– A¶‡K B(0, 3) I B´(0, –3) we› ỳ‡Z †Q` K‡i| 

GLv‡b, e2 = 1 – b
2

a2
  = 1 – 

9
16  = 

7
16  

 ∴  e = 
7
4   Ges ae = 7  = 2.65 

∴  Dc‡K› ª̀  S(2. 65, 0);  S´(–2.65, 0)  

GLb (iii) mgxKi‡Y x=0, 1, 2, 3, 4 - - - -  BZ¨vw` gvb ewm‡q y–Gi Avbylw½K gvb †ei Kiv n‡jv| 
x 0 ±1 ±2 ±3 ±4 

y ±3 ±2.90 ±2.60 ±1.98 0 

QK KvM‡R x– A¶, X´OX Ges y– A¶, Y´OY A¼b Ki“b| GLb x– A‡¶ Ges y– A‡¶ †QvU e‡M©i evûi ˆ`‡N©¨i 

cuvP¸b ˆ`N©¨‡K GKK a‡i x- Gi wfbœ wfbœ gv‡bi Rb¨ cÖvß y– Gi gvb¸‡jv we› ỳi gva¨‡g ’̄vcb Ki“b| we› ỳ¸‡jv 

eµ‡iLvq ms‡hvM K‡i Dce„ËwUi †jL A¼b Ki“b| 

wP‡Î †`Lv hvq x– A¶ I y– A‡¶i mv‡c‡¶ Dce„Ë cÖwZmg| 
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A´(-4,0)

S´ O   
(0,0) 

S 
A(4,0)

B(0,3)

B´(0,-3)
 

 

 

 

Abykxjbx-12.2 

 
1. Dce„‡Ëi A¶Øq‡K h_vµ‡g x– A¶ I y– A¶ a‡i wbæwjwLZ we› ỳ w`‡q MgbKvix Dce„‡Ëi mgxKiY wbY©q 

Ki“b| 
 (i) (4, 1) Ges  (2, 2) (ii)  (5, 3 ) Ges  (– 3 , 11 )  
 

2. wbæwjwLZ Dce„Ë mg~‡ni Dr‡K› ª̀Zv, Dc‡K› ª̀Øq, bvwfj‡¤^i ˆ`N©¨ I mgxKiY Ges wbqvg‡Ki mgxKiY wbY©q 

Ki“b| 

 (i) x2+3y2 = a2 (ii) 3x2+4y2=24 (iii) 16(x–2)2+9(y+3)2=144  
  
3.  GKwU Dce„‡Ëi A¶Øq‡K X Ges Y A¶ a‡i (1, 6 ) Ges (3,0) we› ỳ w`‡q MgbKvix Dce„ËwUi mgxKiY 

wbY©q Ki“b| 
 
4.  GKwU Dce„‡Ëi mgxKiY wbY©q Ki hvi GKwU †dvKvm (–2, 3), w`Kv‡¶i mgxKiY x–y+7=0 Ges 

Dr‡Kw› ª̀KZv 1
2
   Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ wbY©q Ki“b| 

 
5. P Gi gvb KZ n‡j 4x2+Py2 = 90 Dce„ËwU (0,4) we› ỳ w`‡q hv‡e? Dce„ËwUi Dc‡K› ª̀Ø‡qi ’̄vbv¼ I 

A¶Ø‡qi ˆ`N©¨ wbY©q Ki|  
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 5 cvV 
 
Awae„‡Ëi mgxKiY, Dc‡K›`ª, w`Kv¶ BZ¨vw` wbY©q 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 
  Awae„‡Ëi Av`k© mgxKiY wbY©q Ki‡Z cvi‡eb; 

  Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ wbY©q Ki‡Z cvi‡eb; 

  Awae„‡Ëi ˆewkó¨ m¤ú‡K© Ávb AR©b Ki‡eb| 
 

 

 

GKwU wbw`©ó k‡Z© KwY‡Ki †Qw`Zvsk †_‡K Awae„Ë wKfv‡e cvIqv hvq Zvi aviYv Avcbviv c~‡e©B
cvV-1 I cvV 2 †Z †c‡q‡Qb| GB cv‡V ’̄vbvs‡Ki mvnv‡h¨ wKfv‡e Awae„‡Ëi mgxKiY cvIqv hvq, 
Zvi e¨vL¨v I eY©bv Kiv n‡e|  

 

 
 

GKwU mgZ‡j Awae„Ë GKwU we› ỳ¸‡”Qi mgwó, ỳwU wbw ©̀ó we› ỳ n‡Z hvi ~̀i‡Z¡i cv_©K¨ me©`v GKwU aª“eivwk| 
wbw ©̀ó we› ỳ ỳwU‡K Awae„‡Ëi †dvKvm ejv nq| 

 
 
ỳwU eµ‡iLv wg‡jB Awae„Ë| 

Awae„‡Ëi wewfbœ As‡ki GKwU cwi®‹vi Qwe †`qv n‡jv| hv‡Z eyS‡Z myweav nq| 

F 

x=-a x=a 

(-a,0) O(0,0) 
(a,0) 

(ae,0) (-ae,0) 
y=0 

x=0 

2  F 1  

AbyeÜx A¶ 

Avo A¶ ev 
cÖavb A¶ 

Dc‡K› ª̀Øq 

w`Kv¶ 

kxl© we› ỳgq 

‡K› ª̀ 
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Awae„‡Ëi Av`k© mgxKiY (Standard equation of a hyperbola).  
c~‡e© ejv n‡q‡Q Awae„‡Ëi Dciw ’̄i †Kvb we› ỳ †dvKvm-Gi ~̀iZ¡ I D³we› ỳ †_‡K w`Kv‡¶i j¤^ ~̀i‡Z¡i AbycvZ 
e>1 n‡e| 

A 

M (-ae,0) 
x 

A 
1 

F 
2 

N 1 M 1 P(x,y)

x´
N 

F 
1 

(ae,0)(a,0) O(o,o)2 

N 2 
M 2 

x=-a x=-a/e y´ x=a/e x=a 

y 

(-a,0)

 
g‡b Ki“b, Awae„‡Ëi †K› ª̀ O(0,0), †dvKvmØq F1(ae,0) I F2(–ae,o)| M1MM2 I N1NN2 Zvi w`Kv¶Øq| AviI 
aiv hvK, P(x,y) Awae„‡Ëi Dciw ’̄Z †h †Kvb GKwU we› ỳ| P we› ỳ †_‡K M1MM2 wbqvg‡Ki Dci PM1 j¤^ AvKv 
n‡jv| Awae„‡Ëi A¶‡iLv xox´ Awae„Ë‡K A1 I A2 we› ỳ‡Z †Q` K‡i| A1,A2 we› ỳØq‡K Awae„‡Ëi kxl©we›`y ejv 
nq| Avevi, A¶‡iLvwU w`Kv¶Øq‡K M  I N we› ỳ‡Z †Q` K‡i| 
 
Awae„‡Ëi msÁvbymv‡i,  

  
F2A2
A2M

  = e ,  e>1 

 ⇒ F2A2 = e. A2M - - - - - - (1)  

 Ges 
F2A1
A1M

  = e 

 ⇒ F2A1 = e A1M - - - - - - - (2) 

(1) bs I (2) bs n‡Z cvIqv hvq  F2A2+F2A1 = e (A2M+A1M) = e. A1A2 

 ⇒  (OF2–OA2) + (OF2+OA1) = e. 2a 

 ⇒ (OF2–a) + (OF2+a) = e. 2a 

 ⇒ 2OF2 = 2ae 

 ∴ OF2 = ae. 
 

Abyiƒcfv‡e, OF1 = ae  

Avevi, (2) bs n‡Z  (1) we‡qvM K‡i cvIqv hvqÑ 
  F2A1 – F2A2 = e (A1M–A2M) 

 ⇒ A1A2 = e{(OA1+OM) – (OA2–OM)} 

 ⇒ 2a = e(a+OM–a+OM) 

 ⇒ 2a = 2OM. e 

 ∴ MO = 
a
e   

Abyiƒcfv‡e, ON = ae  
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GLb, x´ox I y´oy-†K h_vµ‡g x I y A¶ wb‡ ©̀k Ki‡j F2 I F1 we›`yØ‡qi ’̄vbv¼ h_vµ‡g (–ae, O) I (ae, o) 

w`Kv¶ M1MM2 I N1NN2– Gi mgxKiY h_vµ‡g  x = – ae   Ges x = ae  

P(x,y) we› ỳ †_‡K w`Kv¶ M1MM2 (x + 
a
e  )- Gi j¤^ ~̀iZ¡  

 PM1 = 
| x+

a
e |

12+02
   = | x + 

a
e  | 

Avevi, PF2 = (x+ae)2+y2   
Awae„‡Ëi msÁvbymv‡i,  

  
PF2
PM1

  = e,   e>1 

 ⇒ PF2 = ePM1 

 ⇒ (x+ae)2+y2  = e | x + 
a
e  | 

 ⇒ (x+ae)2 + y2 = e2 (x+
a
e )

2 

 ⇒ x2+2aex+a2e2+y2 = e2(x2+2 
a
e x+

a2

e2
 ) 

 ⇒ x2+2aex+a2e2+y2–e2x2–2aex–a2=0 

 ⇒ x2(1–e2) +y2 = a2(1–e2) 

 ⇒ 
x2

a2
  + 

y2

a2(1–e2)
  = 1  - - - - - - (3)  

ai“b, a2(1–e2) = –b2 - - - - - - - (4)  

∴  (3) bs n‡Z cvIqv hvq   x
2

a2
 – 
y2

b2
 = 1   - - - - - (5)  

 BnvB Awae„‡Ëi GKwU Av`k© mgxKiY| 

Avevi (4) bs n‡Z a2(e2–1) = b2 

 ⇒ e2 = 1+ 
b2

a2
  

 ∴ e = 1 + 
b2

a2
  ;   e > 1 

Awae„‡Ëi Dc‡Kw›`ªK j¤^ (Latus rectum)  
Dc‡K‡› ª̀i ga¨ w`‡q Aw¼Z R¨v hv cÖavb A¶ ev Avo A‡¶i mv‡_ j¤^, Zv‡K Dc‡Kw› ª̀K j¤^ e‡j| 
g‡b Ki“b, LL´ GKwU Dc‡Kw› ª̀K j¤^‡iLv hv Awae„Ë‡K L I L´ we› ỳ‡Z †Q` K‡i| g‡b Ki“b, L we› ỳi ’̄vbvsK = 
(ae, l)  

∴  L (ae, l) we› ỳwU Awae„Ë x
2

a2
  – 

y2

b2
  = 1 Gi Dci Aew ’̄Z 

 AZGe,    a
2e2

a2
  – 

l2

b2
  = 1. 

  ⇒ e2–1 = 
l2

b2
  

  ⇒ l2 = b2(e2–1) 

  ⇒ l2 = b2. 
b2

a2
  

  ⇒ l = 
b2

a    

L(Ae, l)

F 1 (ae,o)

L ́  
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 ∴ Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = LL´ = 2F1L = 2l = 
2b2

a   

Awae„‡Ëi ˆewkó¨mg~n (Properties of hyporbola) 

(i)  
x2

a2
  – 

y2

b2
  = 1 mgxKi‡Y G y = 0 emv‡j, Avgiv cvB x = ± a A_©vr Awae„ËwU x- A¶‡K A1(a,0) I A2(–a, 0) 

we› ỳ‡Z †Q` K‡i| A1A2 †K AvoA¶ ev cÖavb A¶ (transverse axis) e‡j Ges Gi ˆ`N©¨ = 2a GKK| 

(ii) x
2

a2
  – 

y2

b2
  = 1 mgxKi‡Y G x=0 emv‡j, Avgiv cvB, y = ± ib hv Aev —̄e ivwk| myZivs Awae„ËwU y– A¶‡K ỳBwU 

KvíwbK we› ỳ‡Z †Q` K‡i| aiv hvK, y- A‡¶i ỳBwU KvíwbK (RwUj) we› ỳ B1, B2 Ggbfv‡e †bIqv n‡jv †hb 
OB1 = OB2 = b nq| BB1 †K AbyeÜx A¶ (Conjugate axis) Ges Gi ˆ`N©¨ 2b GKK| 
 
g‡b ivLvi welq  

Awae„‡Ëi mgxKiY t  
x2

a2
 – 
y2

b2
 = 1   - Gi 

(i)  †K‡› ª̀i ’̄vbvsK  (0,0)  
(ii)  kxl©we› ỳi ’̄vbvsK (± a, 0)  
(iii)  Dc‡K‡› ª̀i ’̄vbvsK (± ae, 0)  

(iv)  wbqvgK ev w`Kv‡¶i mgxKiY, x = ± ae   

(v)  Dc‡Kw›`ªK j‡¤^i mgxKiY x = ± ae.  

(vi)  Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = 2b
2

a    

(vii) Avo A‡¶i ˆ`N©¨ = 2a 
(viii)  AbyeÜx A‡¶i ˆ`N©¨ = 2b  
(ix) Avo A‡¶i mgxKiY, y = 0 
(x)  AbyeÜx A‡¶i mgxKiY, x = 0  

(xi)  we‡Kw› ª̀KZv ev Dr‡K› ª̀Zv, e = 1 + 
b2

a2
   

(xii)  w`Kv¶ I cÖavb A‡¶i †Q`we› ỳi ’̄vbvsK = (± ae , 0)  

GLb Awae„Ë m¤úwK©Z wKQy mgm¨vi mgvavb †`Lvb nj| 

D`vniY-1 t Awae„‡Ëi mgxKiY wbY©q Ki“b hvi Dc‡K› ª̀Øq (0,4) Ges (0,–2) Ges Dr‡K› ª̀Zv 32   

mgvavb t GLv‡b e = 32  = 1+ 
b2

a2
   Ges S´(0, –2) Ges S(0,4) 

†K›`ª C ,  SS´ Gi ga¨we› ỳ n‡e| AZGe †K‡› ª̀i ’̄vbvsK (0,1)  

†h‡nZz CS = CS´ = 0 + (1+2)2  = 3  

Ges CS = e. CA  

 ⇒ 3 = 
3
2  .   CA  ⇒ CA = 2  

A_©vr a=2 Ges 94  = 1 + 
b2

a2
  

 ⇒ 
9
4  – 1 = 

b2

4   

 ⇒ 5 = b2 ∴   b = 5   
†h‡nZz e„nr A¶ y–A¶ eivei 
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AZGe wb‡Y©q Awae„‡Ëi mgxKiY  

  
(y–1)2

4   – 
x2

5   = 1  

 ev,  5(y–1)2 – 4x2 = 20 

D`vniY-2 t  Awae„‡Ëi mgxKiY wbY©q Ki“b hvi †dvKvm (2,2), Dr‡K› ª̀Zv 2 Ges w`Kv‡¶i mgxKiY x+y = 9  

mgvavb t g‡b Ki“b, Awae„‡Ëi Dci P(x,y) †h †Kvb GKwU we› ỳ Ges Dc‡K› ª̀ S(2,2)  

AZGe (x,y) Ges (2,2) Gi g‡a¨ ~̀iZ¡ SP = (x–2)2+(y–2)2  Ges P(x,y) †_‡K w`Kv‡¶i Dci j¤^ ~̀i‡Z¡= 







 

x+y–9

12+12
    

Awae„‡Ëi msÁvbymv‡i Avgiv cvB, SP = e,  (P †_‡K w`Kv‡¶i ~̀iZ¡) 

 ∴ ( (x–2)2 + (y–2)2 )2 = 4. 
(x+y–9)2

2   

 ev  (x–2)2 + (y–2)2 = 2(x+y–9)2  

 ev  x2–4x+4+y2–4y+4 = 2x2+2y2+162+4xy–36x–36y  

 ev  x2 + y2+4xy–32x–32y+154 = 0  

AZGe wb‡Y©q Awae„‡Ëi mgxKiY t x2+y2+4xy–32x–32y+154=0  
 

D`vniY-3 t Awae„Ë  9x2–16y2–18x+32y–151 = 0 Gi †K› ª̀, Dc‡K‡› ª̀i ’̄vbvsK Ges w`Kv‡¶i mgxKiY wbY©q 

Ki“b| 

mgvavb t  cÖ`Ë mgxKiY  9x2–16y2–18x+32y–151 = 0 †K wbæiƒ‡c †jLv hvq,  

  9(x2–2x+1) – 16(y2–2y+1) = 144  

A_©vr   (x–1)2

16   – 
(y–1)2

9   = 1  

GLb x –1 = X Ges y–1 = Y a‡i cvIqv hvq, x
2

16  – 
Y2

9   = 1  

GwU‡K Awae„‡Ëi gvb mgxKiY x
2

a2
  – 

y2

b2
  = 1 Gi ms‡M Zzjbv K‡i cvIqv hvq, a=4, b=3  

∴  (i)  Dr‡Kw› ª̀KZv e n‡j, e2 = a
2+b2

a2
  = 

16+9
16   = 

25
16   ⇒  e = 

5
4   

 ∴ ae = 4 ∞ 
5
4  = 5  

(ii)  Awae„‡Ëi †K› ª̀ (0,0),   

 A_©vr X = 0,  Y = 0 

 ⇒ x–1 = 0,  y –1 = 0 

 ⇒ x = 1,  y=1  
AZGe wb‡Y©q †K› ª̀ (1,1)  

(iii)  Dc‡K‡› ª̀i ’̄vbvsK (± ae, 0)  

 A_©vr X = ± ae,  Y = 0 

 ⇒ x – 1 = ±5. y –1 = 0 

 ⇒ x = 6; – 4 y = 1  
∴    Dc‡K‡›`ªi ’̄vbvsK (6, 1),  (– 4, 1) 
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∴   w`Kv‡¶i mgxKiY t X = ± ae   ⇒ x –1 = ± 4. 
4
5   

 ev  x = 1 + 165   , x = 1 – 
16
5    

 ev  5x – 21 = 0     Ges 5x + 11 = 0    
 

D`vniY-4 t (x–3)
2

16   – 
(y+2)2

9   = 1 Awae„‡Ëi †K› ª̀, Dc‡K› ª̀Ø‡qi ’̄vbvsK Ges w`Kv‡¶i mgxKiY wbY©q Ki“b| 

mgvavb t Awae„‡Ëi cÖ`Ë mgxKiY (x–3)
2

16   – 
(y+2)2

9   = 1 

GLb  x –3 = X Ges y+2 = Y a‡i cvIqv hvq,  X
2

16  – 
Y2

9   = 1  

GwU‡K Awae„‡Ëi gvb mgxKiY x
2

a2
  – 

y2

b2
  = 1 Gi mv‡_ Zzjbv K‡i cvIqv hvq a = 4, b = 3.  

AZGe †K‡› ª̀i ’̄vbvsK (X = 0, Y = 0) n‡e (3, –2)  

e„nr A¶ x– A¶ Ges e„nr A‡¶i ˆ`N©¨ = 8  

Dr‡Kw› ª̀K e n‡j, e2 = a
2+b2

a2
   

                  = 
16+9
16    = 

25
16     

       ∴  e = 
5
4   

†dvKvm, e„nr A‡¶i Dci Ae ’̄vb K‡i Ges †K› ª̀ n‡Z Gi `~iZ¡ ae.  

AZGe †dvKv‡mi ’̄vbvsK (± ae, 0)  

A_©vr   X = ± ae, Y = 0  

  ⇒   x – 3 = ± 4. 
5
4  , y + 2 = 0 

  ⇒   x = 3 ± 5  y = –2 

  ⇒  x = 8, –2  y = – 2 

∴  †dvKv‡mi ’̄vbvsK t (8, –2) Ges (–2, –2)  

w`Kv¶ †K› ª̀ n‡Z ae  ~̀i‡Z¡ Aew ’̄Z 

AZGe w`Kv‡¶i mgxKiY t x = 3 ± 165    A_©vr x = 315    Ges x = – 15  

y 

O 
x 

S(8,-2) S´(-2,-2) 

x = 31  
5 

– x = 1 
5 
– - 
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Abykxjbx-12.3 

 

1. GKwU Awae„‡Ëi mgxKiY wbY©q Ki“b hvi †dvKvmØq (±6, 0) Ges Dr‡Kw› ª̀KZv 2  
 

2. GKwU Awae„‡Ëi mgxKiY wbY©q Ki“b, hvi Dr‡Kw› ª̀KZv 3 , †dvKvm (1,1) Ges w`Kv‡¶i mgxKiY 
2x+y+1=0  

 

3. 4x2–9y2=36 Awae„‡Ëi Dr‡Kw› ª̀KZv Ges A¶Ø‡qi ˆ`N©¨ wbY©q Ki“b|  
 

4. Awae„‡Ëi A¶Øq‡K x I y A¶ a‡i Gi mgxKiY wbY©q Ki“b hvi Dr‡Kw› ª̀KZv 32  Ges †dvKvmØ‡qi ga¨eZx© 

~̀iZ¡ 6.  
 

5. x2

144  – 
y2

25  = 1 Awae„‡Ëi Dc‡K› ª̀Ø‡qi ’̄vbvsK, Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ Ges w`Kv‡¶i mgxKiY wbY©q 

Ki“b|  
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GK bR‡i GB BDwb‡Ui msw¶ß cvV¨ welq 
 cive„Ë Dce„Ë Awae„Ë 

(i) Av`k© mgxKiY y2 = 4ax x2

a2
  + 

y2

b2
  = 1 

x2

a2
  – 

y2

b2
  = 1 

(ii) Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ 4 |a| 2b2

a   
2b2

a   

(iii) Dc‡K› ª̀ (a,0) (±ae,0) (± ae,0) 

(iv) Dc‡Kw› ª̀K j‡¤^i 
mgxKiY 

x = a x = ±ae  

(v) w`Kv‡¶i ev wbqvg‡Ki 
mgxKiY 

x = –a 
x = ±

a
e  x = ± 

a
e  

(vi) kxl© (0,0) e„nr A‡¶i Dci kxl©we› ỳi ’̄vbvsK 
(±a,0) Ges ¶z`ª A‡¶i Dci kxl© 
we› ỳi ’̄vbvsK (0, ± b)  

kxl©we› ỳi ’̄vbvsK (±a,0)  

(vii) A‡¶i mgxKiY y = 0 e„nr A‡¶i mgxKiY y=0  
¶z ª̀ A‡¶i mgxKiY x=0  

cÖavb A‡¶i mgxKiY y =0  
AbyeÜx A‡¶i mgxKiY x=0  

(viii) Dr‡K› ª̀Zv — 
e = 1–

b2

a2
  e = 1 + 

b2

a2
  

(ix) A‡¶i ˆ`N©¨ — e„nr A‡¶i ˆ`N©¨ 2a, ¶z ª̀ A‡¶i ˆ`N©¨ 
2b 

cÖavb A‡¶i ˆ`N©¨ 2a, 
AbyeÜx A‡¶i ˆ`N©¨ 2b 

(x)  †K› ª̀ — (0,0)  (0,0)  
(xi)  kxl© ¯úk©K x = 0 — — 

 
 

 DËigvjv 

Abykxjbx-12.1 

1.  kxl©we› ỳ  Dc‡K› ª̀ Dc‡Kw› ª̀K j‡¤^i ˆ`N©¨ 
 (i) (0,0) (3/2, 0) 6 

 (ii) (0,0) (0,2) 8 

 (iii) (0,0) (–3/4, 0) 3 

 (iv) (0,0) (0,–3) 12  
 
2.  kxl©we› ỳ  Dc‡K› ª̀ Dc‡Kw› ª̀K j¤^  A¶‡iLvi mgxKiY  wbqvg‡Ki mgxKiY 
 (i)   (2, 0) (3, 0) 4 y = 0 x–1 = 0 
 (ii) (4, 2) (6, 2) 8 y–2=0 x–2=0 
 (iii) (3, 2) (4, 2) 4 y–2 = 0 x–2=0 
 (iv) (–1, –1) (–1, 0) 4 x+1 = 0 y+2 = 0  
 

3. (3, 6) 4. y2 = 
9
2  x.  

5. (
6
5 , 

6
5 );  (3/10, 0)  

 

7. (x–y)2+8(x+y)–16 = 0  
 

8. x–y+3=0,  x+y–9 = 0.  
 
9. y+x+1 = 0  
 

10. 8 eM© GKK| 
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Abykxjbx-12.2 

1. (i)  
x2

20  + 
y2

5   = 1 (ii) x2+2y2 = 31  

 
2. Dr‡K› ª̀Zv  Dc‡K› ª̀Øq bvwfj¤^  bvwfj‡¤^i mgxKiY wbqvg‡Ki mgxKiY 

 (i)  
2
3   





±a
2
3‚0   

2a
3  ,  x = ± a

2
3 ,   x = ±a

3
2  

 (ii)  
1
2   ( )± 2‚0   3 2   x = ± 2   x = ± 4 2  

 (iii) 
7
4    ( )2‚–3± 7   

9
2   y+3 = ± 7 ,   y+3= ± 

16

7
   

   
3.  3x2+4y2 = 17  
 
4.  3x2+3y2+2xy+2x–10y+3 = 0;   2  
 
5. P = 5; (±2, 0); 4 5   Ges 8.  

Abykxjbx-12.3 
 

1. 3x2 – y2 = 27  
 

2. 7x2+12xy–2y2+22x+16y–7=0  
 

3.  13
3   ;  6, 4  

 

4. 5x2 – 4y2 = 20  
 

5. (±13, 0), 
25
6  , 13x = ± 144.  

 

 

 


