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1) tl;lk;> $k;G tisap 

2) njhlu; 

3) GtpaPu;g;G ikak; 
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tl;lk; 

tiutpyf;fzk; :-  

xU epiyj;j Gs;spapypUe;J khwh J}uj;jpy; mirAk; Gs;spapd; xOf;F tl;lk; 

vdg;gLk;. ,q;F epiyj;j Gs;sp  ikak; vdTk; khwhj J}uk;  Miu vdTk; 

miof;fg;gLk;.  

 

1.1      𝑂𝑃 = 𝑟 

     𝑂𝑃2 = 𝑟2 

        𝑥2 + 𝑦2 = 𝑟2 

     ,JNt ,t; tl;lj;jpd; rkd;ghlhFk;.  

 

 

 

 

1.2      𝑂𝑃2 = 𝑟2 

     (𝑥 − 𝑥1)2 + (𝑦 − 𝑦1)2 

 

 

 

 

c + k; :-  

i) cw;gj;jpia ikakhfTk; 5 myF MiuAila tl;lr; rkd;ghL  

𝑥2 + 𝑦2 = 52  

 

ii) (3, −4) I ikakhfTk; 6 myF MiuAk; cila tl;lrkd;ghL  

(𝑥 − 3)2 + (𝑦 − −4)2 = 62  

𝑥2 − 6𝑥 + 9 + 𝑦2 + 8𝑦 + 16 = 36  

𝑥2 + 𝑦2 − 6𝑥 + 8𝑦 − 11 = 0  

 

1.3 tl;lj;jpd; nghJ rkd;ghL  

,J (-g,-f) I ikakhfTk; r I MiuahfTk; cila tl;lk; MFk;.  

(𝑥 − −𝑔)2 + (𝑦 − −𝑓)2 = 𝑟2  

𝑥2 + 2𝑔𝑥 + 𝑔2 + 𝑦22𝑓𝑦 + 𝑓2 = 𝑟2  

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑔2 + 𝑓2 − 𝑟2 = 0  

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0  

Y 

X 

P(x,y) 

Y 

x O 

. 
r 

(x,y1) 

P(x,y) 
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,q;F 𝑐 =  𝑔2 + 𝑓2 − 𝑟2 MFk;.  

∴ 𝑟 = √𝑔2 + 𝑓2 − 𝑐 > 0  

 

,t;tl;l rkd;ghLfspy;  

i) 𝑥2, 𝑦2 ,d; Fzfq;fs; rkdhFk;.  

ii) 𝑥𝑦 vDk; cWg;G ,y;iy  

iii) ,J xU ,uz;lhk;gb rkd;ghlhFk;.  

 

gpd;tUk; tl;l rkd;ghLfspy; ,Ue;J mtw;wpd; ikaj;ijAk; MiuiaAk; fhz;f.  

c + k; :-  

1) (𝑥 − 3)2 + (𝑦 + 5)2 = 16  

(𝑥 − 3)2 + (𝑦 − −5)2 = 42  

ikak; ≡ (3, −5) 

Miu = 4 myF 

 

2) 𝑥2 + 𝑦2 − 2𝑥 + 6𝑦 − 10 = 0  

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 cld; xg;gpl;lhy;  

2g = -2   2f = 6   c = -10 

/ g = -1  f = 3    

/ -g = 1  / -f = -3 

/ ikak; ≡ (1, −3) 

Miu  = √𝑔2 + 𝑓2 − 𝑐 

  = √12 + (−3)2 − (−10) 

  = √1 + 9 + 10 

  = √20 myF  

 

1.4 tl;lj;jpd; tpl;lj;jpd; me;jq;fspd; Ms; $Wfs; njhpAk; NghJ tl;lj;jpd; 

rkd;ghL fhzy;.  

     PB ,d; gbj;jpwd;  =
𝑦−𝑦2

𝑥−𝑥2
 

     PA ,d; gbj;jpwd;  =
𝑦−𝑦1

𝑥−𝑥1
 

     𝐴𝑃̂𝐵 = 90° 

     / PA ,d; gbj;jpwd;  PB gbj;jpwd; = -1 

. A 

(x1, y1) 
B 

(x2, y2) 

P(x, y) 
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𝑦−𝑦1

𝑥−𝑥1
 ×  

𝑦−𝑦2

𝑥−𝑥2
= −1 

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

 

c + k; :-  

(3>5)> (2>0) I tpl;lj;jpd; me;jq;fshff; nfhz;l tl;lj;jpd; rkd;ghL ahJ?  

 

    
𝑦−5

𝑥−3
×

𝑦−0

𝑥−2
= −1 

    (𝑥 − 3)(𝑥 − 2) + 𝑦(𝑦 − 5) = 0 

    𝑥2 − 5𝑥 + 6 + 𝑦2 − 5𝑦 = 0 

    𝑥2 + 𝑦2 − 5𝑥 − 5𝑦 + 6 = 0 

gapw;rp  

gpd;tUk; tl;lq;fspd; ikaq;fspd; Ms;$WfisAk; Miuapd; ePsq;fisAk; fhz;f.  

tpilfs;  

1. (𝑥 − 3)2 + (𝑦 − 5)2 = 16    1. (3>5)> 4 

2. 𝑥2 + 𝑦2 + 4𝑥 − 8𝑦 + 16 = 0   2. (-2>4)> 2 

3. 𝑥2 + 𝑦2 + 5𝑥 − 2𝑦 − 5 = 0   3. (− 5
2⁄ , 1), 7

2⁄  

4. 3𝑥2 + 3𝑦2 − 10𝑥 + 6𝑦 + 11 = 0  4. (5
3⁄ , −1), 1

3⁄   

 

gpd;tUk; epge;jidfis jpUg;jp nra;Ak; tl;lq;fspd; rkd;ghLfisf; fhz;f.  

1. ikak;   (2> 7) Miu = 5 myF [(𝑥 − 2)2 + (𝑦 − 7)2 = 52] 

2. ikak;   (-3> -1) Miu = 2 myF [(𝑥 + 3)2 + (𝑦 + 1)2 = 22] 

3. ikak;   (-6> -8) tl;lk;> cw;gj;jpA+lhf nry;fpwJ.   

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 I fUJf.  

(0,0) Clhf nry;tjhy;  

02 + 02 + 2𝑔(0) + 2𝑓(0) + 𝑐 = 0  

/ 𝑐 = 0 

Mdhy; (−𝑔, −𝑓) ≡ (−6, −8) 

𝑔 = 6  

𝑓 = 8  

/ tl;lj;jpd; rkd;ghL 𝑥2 + 𝑦2 + 12𝑥 + 16𝑦 = 0 

4. ikak; 𝑥 + 𝑦 = 0 vd;w Nfhl;by; ,U tl;lkhdJ  x – mr;ir (2>0) y; 

njhLfpwJ.  

(−𝑔, −𝑓), 𝑥 + 𝑦 = 0 ,y; ,Uf;Fk;.  

. A 

(x1, y1) 
B 

(x2, y2) 

P(x, y) 

. 

(2,0) 
X 
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=> −𝑔 − 𝑓 = 0  

∴ 𝑔 = −𝑓  

(2>0) y; njhLtjhy; ikaj;jpd; x – Ms; $W = 2 MFk;.  

/ -g =2 

/ g = 2 

/ f=-2 

 

(2>0) Clhf tl;lk; nry;yjhy;  

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0  

22 + 02 + 2(2)(2) + 2(−2)(0) + 𝑐 = 0  

4 + 0 + 8 + 0 + 𝑐 = 0  

𝑐 = −12  

/ tl;lj;jpd; rkd;ghL  

𝑥2 + 𝑦2 + 4𝑥 − 4𝑦 − 12 = 0  

 

5. ikak; ≡ (3,2)> y – mr;ir tl;lk; njhLfpwJ.  

𝑥2 + 𝑦2 − 6𝑥 − 4𝑦 + 9 = 0  

 

6. (-2>6)> (4>-1) Mfpait tpl;lj;jpd; me;jq;fs;  

𝑥2 + 𝑦2 − 2𝑥 − 5𝑦 − 14 = 0  

 

7. X mr;ir njhLtJk;> Y – mr;ir (0>2)> (0>8) ,y; njhLtJkhd tl;lj;jpd; 

rkd;ghl;il fhz;f.  

𝑥2 + 𝑦2 − 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0  

(0>2) CL nry;yjhy;  

0 + 4 + 0 + 4𝑓 + 𝑐 = 0  

4𝑓 + 𝑐 = −4  

 

(0>8) CL nry;tjhy;  

0 + 64 + 0 + 16𝑓 + 𝑐 = 0  

16𝑓 + 𝑐 = −64  

 𝑓 = −5, 𝑐 = 16  

 

𝐹 ≡ (
0+0

2
,

2+8

2
) ≡ (0,5)  

. 

Y 

D 

A 

(0,8) 

F 

E O 
X 

(0,2) 
B 
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∴ 𝑂𝐹 = 5 myF 

∴ Miu = 𝐷𝐸 = 𝑂𝐹 = 5 myF 

∴ √𝑔2 + 𝑓2 − 𝑐 = 5  

∴ √𝑔2 + (−5)2 − (+16) = 5  

√𝑔2 + 9 = 5  

∴ 𝑔2 = 16 𝑔 = ±4  

∴ 𝑔 = +4, 𝑓 = −5, 𝑐 = 16 vdpd; rkd;ghL  

𝑥2 + 𝑦2 − 8𝑥 − 10𝑦 + 16 = 0  

g= - 4, f = -5, c =  vdpd; rkd;ghL  

x2 + y2 – 8x – 10y + 16 = 0  

 

8. ,U mr;Rf;fisAk; njhLtJk; 3 myF 

MiuAilaJkhd vj;jid tl;lq;fs; tiuayhk;? 

mtw;wpd; rkd;ghLfisf; fhz;f. 

,it ikaq;fs; (3>3)> (3>-3)> (-3>3)> (-3>-3) MfTk; 

Miu 3 myfhfTk; cs;s tl;lq;fshFk;.  

(𝑥 − 3)2 + (𝑦 − 3)2 = 32  

(𝑥 − 3)2 + (𝑦 + 3)2 = 32  

(𝑥 + 3)2 + (𝑦 − 3)2 = 32  

(𝑥 + 3)2 + (𝑦 + 3)2 = 32  

 

9. 3𝑥 − 4𝑦 + 12 = 0 [ njhLtJk;> ,U mr;Rf;fisAk; njhLtJkhd tl;lq;fspd; 

rkd;ghLfisf;fhz;f.   

 

Miu = a vd;f ,U mr;Rf;fisAk; 

njhLtjhy; ikak; ≡ (𝑎, 𝑎) MFk;.  

 

 

 

ikaj;jpypUe;J 3x – 4y + 12 = 0 ,w;fhd  

nrq;Fj;Jj;J}uk; = Miu  

∴ |
3(𝑎)−4(𝑎)+12

√32+42
| = 𝑎  

|
12−𝑎

5
| = 𝑎  

. 
a 

a 
a 

x 
O 

Y 

3x-4y+12=0 
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(12 − 𝑎)2 = 25𝑎2  

144 − 24𝑎 + 𝑎2 = 25𝑎2  

∴ 24𝑎2 + 24𝑎 − 144 = 0  

𝑎2 + 𝑎 − 6 = 0  

(𝑎 + 3)(𝑎 − 2) = 0  

∴ 𝑎 = −3 my;yJ 2 

/ ikak;  (-3> -3) my;yJ (2> 2) 

/ Miu = 3 myF my;yJ 2 myF  

/ Ntz;ba rkd;ghLfs;  

(𝑥 + 3)2 + (𝑦 + 3)2 = 32  

(𝑥 − 2)2 + (𝑦 − 2)2 = 22  

 

10. (2>0)> (1-2)> (3>1) vDk; Gs;spf@lhfr; nry;Yk; tl;lj;jpd; rkd;ghl;ilf; fhz;f.  

(𝑥2 + 𝑦2 − 13𝑥 + 7𝑦 + 22 = 0)   

 

1.5 tl;lk; rhh;ghf xU Gs;spapd; epiy  

,jd; ikak; ≡ (−𝑔, −𝑓) 

Miu = √𝑔2 + 𝑓2 − 𝑐  

𝐴 ≡ (𝑥1, 𝑦1) vd;gJ jsj;jpYs;s ahJnkhU Gs;sp vd;f.  

Gs;sp A MdJ tl;lj;jpw;F cs;NsNah>  

tl;lj;jpNyh>  

tl;lj;jpw;F ntspNaNah ,Ug;gjw;F  

𝐴𝑐 < 𝑟 my;yJ 𝐴𝑐 = 𝑟 my;yJ 𝐴𝑐 > 𝑟 MfNtz;Lk;.  

mjhtJ  

𝐴𝑐
<

>
𝑟  

𝐴𝑐2 <

>
𝑟2    [∵ 𝐴𝑐 > 0, 𝑟 > 0]   

(𝑥1 + 𝑔)2 + (𝑦1 + 𝑓)2 <

>
 𝑔2 + 𝑓2 − 𝑐  

𝑥1
2 + 2𝑔𝑥1 + 𝑔2 + 𝑦1

2 + 2𝑓𝑦1 + 𝑓2 <

>
 𝑔2 + 𝑓2 − 𝑐  

∴ 𝑥1
2 + 𝑦1

2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝑐
<

>
0  

 

 

c + k; :-  

A(x,y) 

S ≡  x2+ y2+ 2gx+2fy + c =0 

C 
r 

(-g-f) 



GIZ/ESC – Jaffna  8 

1. 𝑥2 + 𝑦2 − 5𝑥 + 2𝑦 − 5 = 0 vDk; tl;lk; rhh;ghf (0>0) vDk; Gs;spapd; 

epiyiaf; fhz;f.  

𝑑 = 02 + 02 − 5(0) + 2(0) − 5  

 = −5 < 0  

𝑑 < 0 Mjhy; Gs;sp (0>0) tl;lj;jpDs; ,Uf;Fk;.  

 

2. (-1>2)> (3>-4)> (1>1)> (6>1) vDk; Gs;spfspd; epiyfisAk; Nkw;$wpa tl;lk; 

rhh;ghf fhz;f.  

(ntspNa> cs;Ns> cs;Ns tl;lj;jpy;)  

 

1.6 tl;lKk; Neh;NfhLk; njhLtjw;fhd epge;jid  

𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0  

ikak; ≡ (−𝑔, 𝑓) 

Miu = √𝑔2 + 𝑓2 − 𝑐 

ikaj;jpypUe;J 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0 ,w;fhd nrq;Fj;Jj;J}uk;  

= |
𝑙(−𝑔)+𝑚(−𝑓)+𝑛

√𝑙2+𝑚2
|  

xd;iwnahd;W njhl 

|
−𝑙𝑔−𝑚𝑓+𝑛

√𝑙2+𝑚2
| = √𝑔2 + 𝑓2 − 𝑐  

 

Fwpg;G :-  

1) xd;iwnahd;W ntl;l  

|
−𝑙𝑔−𝑚𝑓+𝑛

√𝑙2+𝑚2
| <  √𝑔2 + 𝑓2 − 𝑐  

2) xd;iwnahd;W njhlhjpUf;f  

|
−𝑙𝑔−𝑚𝑓+𝑛

√𝑙2+𝑚2
| > √𝑔2 + 𝑓2 − 𝑐  

 

 

 

 

 

1.7 xU tl;lKk;> Neh;NfhLk; ntl;Lk; Gs;spfSf;$lhfr; nry;Yk; tl;lj;jpd; rkd;ghL  

 

 

 

 

 

A 

B 

𝑈 ≡ 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0 

𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 

lx+my+n =0 
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𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 vDk; tl;lj;ijAk;  

𝑈 ≡ 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0 vDk; Neh;Nfhl;ilAk; fUJf.  

,it xd;iwnahd;W 𝐴 ≡ (𝑥1, 𝑦1) 𝐵(𝑥2, 𝑦2) vDk; Gs;spfspy; ntl;Lfpd;wd vd 

nfhs;Nthk;.  

 vd;gJ x,y ,y; jq;fpapuhj khWk; gukhdk; vd;f.  

𝑆 + 𝜆𝑢 = 0 I fUJf.  

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 + 𝜆(𝑙𝑥 + 𝑚𝑦 + 𝑛) = 0  1 

,r;rkd;ghl;by;  

i) 𝑥2, 𝑦2 ,d; Fzfq;fs; rkdhFk;.  

ii) 𝑥𝑦 vDk; cWg;G ,y;iy 

iii) ,J x,y ,y; ,uz;lhk;gb rkd;ghlhFk;.  

MfNt 1 MdJ xU tl;lj;ij Fwpf;Fk;.  

NkYk;  

Gs;sp A,  S = 0 I jpUg;jp nra;Ak;.  

   ∴ 𝑥1
2 + 𝑦1

2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝑐 = 0  

Gs;sp A,  U = 0 I jpUg;jp nra;Ak;.  

  ∴ 𝑙𝑥1 + 𝑚𝑦1 + 𝑛 = 0  

∴ 𝑥1
2 + 𝑦1

2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝑐 +   (𝑙𝑥1 + 𝑚𝑦1 + 𝑛) = 0  

/ Gs;sp A MdJ 1 I jpUg;jp nra;Ak;  

,t;thNw Gs;sp B MdJ 1 I jpUg;jp nra;Ak; vd fhl;lhak;  

/ 1 MdJ tl;lKk; Neh;NfhLk; ntl;Lk; Gs;spfSf;$lhfr; nry;Yk; ve;j 

tl;lj;ijAk; Fwpf;Fk;.   

 

c + k; :-  

𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 − 10 = 0 vDk; tl;lKk; 2𝑥 + 𝑦 − 3 = 0 vDk; Neh;NfhLk; ntl;Lk; 

Gs;spfSf;$lhfTk;> (2>-2) ClhfTk; nry;Yk; tl;lj;jpd; rkd;ghl;ilf; fhz;f.  

𝑆 ≡ 𝑥2+𝑦2 − 4𝑥 − 6𝑦 − 10 = 0  

𝑈 = 2𝑥 + 𝑦 − 3 = 0  

∴ 𝑆 = 0, 𝑈 = 0 ntl;Lk; Gs;spfSf;$lhfr; nry;Yk; tl;lk;  

𝑆 + 𝜆𝑢 = 0 MFk;.  

∴ 𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 − 10 + 𝑑(2𝑥 + 𝑦 − 3) = 0  

,J (2>-2) Clhfr; nry;tjhy;  

(2)2 + (−2)2 − 4(2) − 6(−2) − 10 + 𝜆[2(2) + (−2) − 3] = 0  
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2 − 𝜆 = 0  

∴ 𝜆 = 2  

/ Ntz;ba rkd;ghL  

𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 − 10 + 2(2𝑥 + 𝑦 − 3) = 0  

𝑥2 + 𝑦2 − 4𝑦 − 16 = 0  

 

gapw;rp – 01 

𝑥2 + 𝑦2 − 2𝑥 − 2𝑦 − 36 = 0 vDk; tl;lKk;  

2𝑥 + 2𝑦 + 18 = 0 vDk; Neh;NfhLk; ntl;Lk; Gs;spfSf;$lhfr; nry;tJk;  

i) cw;gj;jpA+lhf nry;tJkhd tl;l rkd;ghL  

ii) cw;gj;jpapy; ikaj;ijAila tl;lrkd;ghL Mfpatw;iwf; fhz;f.  

𝑥2 + 𝑦2 + 6𝑥 + 6𝑦 = 0  

𝑥2 + 𝑦2 = 54  

 

1.8 njhlypapd; rkd;ghL  

1.8.1 𝒙𝟐 + 𝒚𝟐 = 𝒓𝟐 vDk; tl;lj;jpw;F (𝒙𝟏, 𝒚𝟏) ,y; cs;s njhlypapd; rkd;ghL  

OP ,d; gbj;jpwd;  =
𝑦1−0

𝑥1−0
  

   =
𝑦1

𝑥1
  

/ AP ,d; gbj;jpwd; =
−𝑋1

𝑌1
  

 

(𝑂𝑃̂𝐴 = 90° gbj;jpwd;fspd; ngUf;fk; = -1)  

/ AP ,d; rkd;ghL  

𝑦 − 𝑦1 = −
𝑥1

𝑦1
(𝑥 − 𝑥1)  

𝑦1(𝑦 − 𝑦1) = −𝑥1(𝑥 − 𝑥1)  

𝑦𝑦1 − 𝑦1
2 = −𝑥𝑥1 + 𝑥1

2  

∴ 𝑥𝑥1 + 𝑦𝑦1 = 𝑥1
2 + 𝑦1

2  

= 𝑟2  ((𝑥1, 𝑦1) tl;lj;jpy; ,Ug;gjhy;) 

∴ 𝑥2 + 𝑦2 = 𝑟2 ,w;F (𝑥1, 𝑦1)  ,Ds;s njhlypapd; rkd;ghL  

𝑥𝑥1 + 𝑦𝑦1 = 𝑟2  

 

Fwpg;G  

,J 𝑥2 + 𝑦2 = 𝑟2 I  

Y 

X O 

𝑃(𝑥1, 𝑦1) 
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𝑥𝑥 + 𝑦𝑦 = 𝑟2 vd vOjg;gl;L xU x, y ,w;F gjpyhf 𝑥1, 𝑦1 gpujpaplg;gl;ljhf 

fUjyhk;.  

c + k;  

𝑥2 + 𝑦2 = 100 ,w;F (6>8) Ys;s njhlypapd; rkd;ghL ahJ?  

𝑥𝑥1 + 𝑦𝑦1 = 100  

𝑥(6) + 𝑦(8) = 100  

6𝑥 + 8𝑦 = 100  

 

1.8.2 𝑺 ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈𝒙 + 𝟐𝒇𝒚 + 𝒄 = 𝟎 ,w;F 𝒙𝟏, 𝒚𝟏 Ys;s njhlypapd; rkd;ghL  

 

 

 

 

 

 

 

 

CP ,d; gbj;jpwd;  =
𝑦1+𝑓

𝑥1+𝑔
  

/ AP ,d; gbj;jpwd; = −
𝑥1+𝑔

𝑦1+𝑓
   

 

/ AP ,d; rkd;ghL  

𝑦 − 𝑦1 = −
𝑦1+𝑓

𝑥1+𝑔
 (𝑥 − 𝑥1)  

(𝑦1 + 𝑓)(𝑦 − 𝑦1) = −(𝑥1 + 𝑔)(𝑥 − 𝑥1)  

𝑦𝑦1 − 𝑦1
2 + 𝑓𝑦 − 𝑓𝑦1 = −𝑥𝑥1 + 𝑥1

2 − 𝑔𝑥 + 𝑔𝑥1  

𝑥𝑥1 + 𝑦𝑦1 + 𝑔𝑥 + 𝑓𝑦 = 𝑥1
2 + 𝑦1

2 + 𝑔𝑥1 + 𝑓𝑦1  

𝑥𝑥1 + 𝑦𝑦1 + 𝑔𝑥 + 𝑔𝑥1 + 𝑓𝑦 + 𝑓𝑦1 + 𝐶 = 𝑥1
2 + 𝑦2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝐶  

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

[∵ R.H.S ,y; (𝑥1, 𝑦1) MdJ S = 0 jpUg;jp nra;Ak;] 

 

Fwpg;G :-  

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝐶 = 0 I 

𝑥𝑥 + 𝑦𝑦 + 𝑔(𝑥 + 𝑥) + 𝑓(𝑦 + 𝑦) + 𝐶 = 0 vd vOjp  

xU x,y ,w;F gjpyhf 𝑥1, 𝑦1 I gpujpapLtjhff; fUjyhk;.  

 

. 

𝑃(𝑥1, 𝑦1) 

𝐴 

𝑂 

(-g,-f) 
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c + k; :-  

𝑥2 + 𝑦2 − 4𝑥 + 2𝑦 − 27 = 0 ,w;F (-2>3) ,Ys;s njhlypapd; rkd;ghl;ilf; fhz;f.  

𝑥2 + 𝑦2 − 4𝑥 + 2𝑦 − 27 = 0  

𝑥𝑥 + 𝑦𝑦 − 2(𝑥 + 𝑥) + (𝑦 + 𝑦) − 27 = 0  

(-2>3)   𝑥(−2) + 𝑦(3) − 2(𝑥 + (−2)) + (𝑦 + 3) − 27 = 0  

−2𝑥 + 3𝑦 − 2𝑥 + 4 + 𝑦 + 3 − 27 = 0  

−4𝑥 + 4𝑦 − 20 = 0  

𝑥 − 𝑦 + 5 = 0  

 

gapw;rp  

𝑥2 + 𝑦2 − 10𝑥 − 2𝑦 + 13 = 0 ,w;F (2>-1) Ys;s njhlypapd; rkd;ghl;ilf; fhz;f.  

[3𝑥 + 2𝑦 − 4 = 0]  

 

1.9 ntspg;Gs;spapypUe;J tl;lj;jpw;F tiuag;gl;l njhlypfspd; rkd;ghLfs;  

𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝐶 = 0  

 

 

 

 

 

y – mr;Rf;F rkhe;jukw;w> P Clhf nry;Yk; ahJnkhU Neh;Nfhl;bd; rkd;ghL  

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)  

𝑚𝑥 − 𝑦 + 𝑦1 − 𝑚𝑥1 = 0  (1) 

 

 

,f;NfhlhdJ S=0 ,w;F njhlypahapd;  

ikaj;jpypUe;J  1 ,w;fhd nrq;Fj;J}uk;  = Miu  

   |
𝑚(−𝑔)−(−𝑓)+𝑦1−𝑚𝑥1

√𝑚2+(−1)2
|   = √𝑔2 + 𝑓2 − 𝐶  

   {|
−𝑚𝑔+𝑓+𝑦1+𝑚𝑥1

√𝑚2+1
|}

2

   = 𝑔2 + 𝑓2 − 𝐶  

 

,jpy; M kl;LNk njhpahf; fzpakhFk;. ,J M ,y; ,Ugbr;rkd;ghL Mjyhy; M 

,w;F ,U ngWkhdq;fs; ngwg;gLk;.  

M ,w;F xU ngWkhdk; kl;Lk; ngwg;gbd; kw;iwaJ y mr;Rf;F rkhe;jukhd 

NfhlhFk;.  

. 

 𝑃(𝑥1, 𝑦1) 

𝑄 

𝑅 

𝐶 
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/ (𝑥1, 𝑦1) Clhfr; nry;Yk; Y – mr;Rf;F rkhe;jukhf nry;Yk; Neh;NfhL 𝑥 − 𝑥1 = 0 

MFk;.  

 

1.10 tl;lj;jpw;F ntspNaAs;s Gs;spapypUe;J tl;lj;jpw;F tiuag;gl;l njhlypapd; 

ePsk;  

A. ikak; cw;gj;jpapy; cs;s NghJ  

      𝐴𝑃2 = 𝑂𝑃2 − 𝑂𝐴2  

      = (𝑥1 − 0)2 + (𝑦1 − 0)2 − 𝑟2  

      𝐴𝑃2 = 𝑥1
2 + 𝑦1

2 − 𝑟2  

      ∴ 𝐴𝑃 = √𝑥1
2 + 𝑦1

2 − 𝑟2  

 

 

 

B. ikak; cw;gj;jpapy; ,y;yhj NghJ  

      mjhtJ 𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝐶 = 0  

      𝐴𝑃2 = 𝐶𝑃2 − 𝐴𝐶2 

      = (𝑥1 − −𝑔)2 + (𝑦1 − −𝑓)2 − 𝑟2 

      = (𝑥1 + 𝑔)2 + (𝑦1 + 𝑓)2 − (𝑔2 + 𝑓2 − 𝐶) 

      = 𝑥1
2 + 2𝑔𝑥1 + 𝑦1

2 + 2𝑓𝑦1 + 𝐶 

      = 𝑥1
2 + 𝑦1

2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝐶 

      ∴ 𝐴𝑃 = √𝑥1
2 + 𝑦1

2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝐶 

 

c + k;  

𝑆 ≡ 𝑥2+𝑦2 − 4𝑥 − 2𝑦 + 4 = 0 vDk; tl;lj;ijAk;  

𝑃 ≡ (4,2) vDk; Gs;spiaAk; fUJf.  

i) Gs;sp P MdJ S ,w;F ntspapy; ,Uf;Fk; vd fhl;Lf.  

ii) PypUe;J S ,w;F tiuag;gl;l njhlypfspd; ePsj;ijf; fhz;f.  

iii) P ypUe;J S ,w;F tiuag;gl;l njhlypfspd; rkd;ghl;ilf; fhz;f.  

 

i) 𝑆 ≡ 𝑥2 + 𝑦2 − 4𝑥 − 2𝑦 + 4 = 0 𝑃 ≡ (4,2) 

𝑑 = 42 + 22 − 4(4) − 2(2) + 4   

= 16 + 4 − 16 − 4 + 4  

= 4 > 0  

/ Gs;sp tl;lj;jpw;F ntspNa ,Uf;Fk;.  

C 

A 𝑃(𝑥1, 𝑦1) 

 

y 

X O 

P(x1y1) 
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my;yJ  

 

     S ,d; Miu = √(−2)2 + (𝑥 − 1)2 

       = 1 myF  

     ikak; ≡ (2,1) CP = √(4 − 2)2 + (2 − 1)2 

        = √5 

√5 > 1 Mjyhy; Gs;sptl;lj;jpw;F ntspNa 

,Uf;Fk;.  

 

ii) njhlypapd; ePsk;  = √42 + 22 − 4(4) − 2(2) + 4  

= √4  

= 2 myF  

 

iii) (4> 2) CL nry;Yk; ahJnkhU Nfhl;bd; rkd;ghL  

𝑦 − 2 = 𝑚(𝑥 − 4)  

𝑚𝑥 − 𝑦 + 2 − 4𝑚 = 0  

,J tl;lj;jpw;F njhlyp vdpd;  

ikaj;jpypUe;J Nfhl;Lf;fhd nrq;Fj;JJ}uk; = Miu  

|
2𝑚−1+2−4𝑚

√𝑚2+1
| = 1  

|
1−2𝑚

√𝑚2+1
| = 1  

(1 − 2𝑚)2 = 𝑚2 + 1  

1 − 4𝑚 + 4𝑚2 = 𝑚2 + 1  

3𝑚2 − 4𝑚 = 0  

𝑚(3𝑚 − 4) = 0  

∴ 𝑚 = 0     𝑜𝑟      4
3⁄   

 

/ Ntz;ba rkd;ghLfs;  𝑀 = 0 →       −𝑦 + 2 = 0 

      ∴ 𝑦 = 2  

    𝑀 = 4
3⁄ → 

4

3
𝑥 − 𝑦 + 2 − 4 (

4

3
) = 0  

      4𝑥 − 3𝑦 + 6 − 16 = 0  

      4𝑥 − 3𝑦 − 10 = 0  

P(4,2) 

C 

A 
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gapw;rp  

1) (0>6) vDk; Gs;spapypUe;J 𝑥2 + 𝑦2 − 2𝑥 − 2𝑦 + 23 = 0 ,w;F tiuag;gl;l 

njhlypfspd; rkd;ghl;ilf; fhz;f.  

[
3𝑦 − 4𝑥 − 18 = 0
4𝑦 + 3𝑥 − 24 = 0

]  

 

2) (1>2) vDk; Gs;spapypUe;J tl;lk; 𝑥2 + 𝑦2 − 6𝑥 + 2𝑦 − 9 = 0 ,w;F 

tiuag;gl;l njhlypfspd; rkd;ghLfisf; fhz;f.  

[
𝑦 − 2 = 0

4𝑥 + 3𝑦 − 10 = 0
]  

 

3) (1>2) vDk; Gs;spapypUe;J 𝑥2 + 𝑦2 + 4𝑥 + 2𝑦 − 4 = 0 ,w;F fPwpa 

njhlypfspd; njhLGs;spfisf; fhz;f.  

[(1, −1), (−2,2)]  

 

1.11 njhLifehz;  

ntspg;Gs;spapypUe;J tl;lj;jpw;F tiuag;gLk; njhlypfspd; njhLifg; Gs;spfis 

,izf;Fk; ehz; njhLif ehz; vdg;gLk;.  

 

 

 

 

 

 

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

𝑃𝐵 ≡ 𝑥𝑥2 + 𝑦𝑦2 + 𝑔(𝑥 + 𝑥2) + 𝑓(𝑦 + 𝑦2) + 𝐶 = 0  

𝑃 ≡ (𝑥0𝑥0) vd;gJ ,t;tpU NfhLfspYk; fplj;jyhy;  

𝑥0𝑥1 + 𝑦0𝑦1 + 𝑔(𝑥0 + 𝑥1) + 𝑓(𝑦0 + 𝑦1) + 𝐶 = 0  

𝑥0𝑥2 + 𝑦0𝑦2 + 𝑔(𝑥0 + 𝑥2) + 𝑓(𝑦0 + 𝑦2) + 𝐶 = 0  

,jpypUe;J  𝐴 ≡ (𝑥1, 𝑦1)   𝐵 ≡ (𝑥2, 𝑦2) vDk; Gs;spfs;  

𝑥0𝑥 + 𝑦0𝑦 + 𝑔(𝑥 + 𝑥0) + 𝑓(𝑦0 + 𝑦) + 𝐶 = 0 I jpUg;jp nra;fpd;wd vd $wyhk;.  

mjhtJ A,B vd;gd  

𝑥0𝑥 + 𝑦0𝑦 + 𝑔(𝑥 + 𝑥0) + 𝑓(𝑦 + 𝑦0) + 𝐶 = 0 ,y; cs;sd.  

vdNt njhLifehzpd; rkd;ghlhFk;.  

 

c + k; :-  

𝐴(𝑥1, 𝑦1) 

𝐵(𝑥2, 𝑦2) 

𝑃(𝑥0, 𝑦0) 
,q;F AB 

njhLifehz; MFk;. 

𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝐶 = 0 
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(1>2) ,ypUe;J tl;lk; 𝑥2 + 𝑦2 + 4𝑥 + 2𝑦 − 4 = 0 ,w;F fPwpa njhlypfspd; njhL 

Gs;spfisf; fhz;f.  

 njhLifehzpd; rkd;ghL  

 𝑥𝑥0 + 𝑦𝑦0 + 𝑔(𝑥 + 𝑥0) + 𝑓(𝑦 + 𝑦0) + 𝐶 = 0  

 𝑥(1) + 𝑦(2) + 2(𝑥 + 1) + (𝑦 + 2) − 4 = 0 

 𝑥 + 2𝑦 + 2𝑥 + 2 + 𝑦 + 2 − 4 = 0 

 3𝑥 + 3𝑦 = 0 

 𝑥 + 𝑦 = 0 

𝑥 + 𝑦 = 0 IAk; 𝑆 = 0 IAk; jPh;j;jyhy;  

  𝑥2 + 𝑦2 + 4𝑥 + 2𝑦 − 4 = 0  

𝑥 + 𝑦 = 0  

𝑦 = −𝑥  

 ∴ 𝑥2 + 𝑥2 + 4𝑥 + 2(−𝑥) − 4 = 0 

𝑥2 + 𝑥 − 2 = 0  

(𝑥 − 1)(𝑥 + 2) = 0  

∴ 𝑥 = 1   my;yJ  -2 

∴ 𝑦 = −1   my;yJ 2 

/ njhLifg;Gs;spfs; (1>-1)> (-2>2)  

 

 

gapw;rp  

(1>-2) vDk; Gs;spapypUe;J 𝑥2 + 𝑦2 + 4𝑥 − 6𝑦 + 9 = 0 vDk; tl;lj;jpw;fhd 

njhLifehzpd; rkd;ghl;ilf; fhz;f.  

[3𝑥 − 5𝑦 + 17 = 0]  

 

1.12 𝑆1 = 0, 𝑆2 = 0 vDk; ,U tl;lq;fs; gpd;tUkhW mikayhk;.  

𝑆1 ,d; ikak; A vdTk; Miu 𝑟𝐴 vdTk;  

𝑆2  ,d; ikak; B vdTk; Miu 𝑟𝐵 vdTk; nfhs;f.  

AB = ika ,il J}uk;  

 

 

1)       xd;iwnahd;W ntl;lhjthW ntspNa  

,Uj;jy;  

𝐴𝐵 > 𝑟𝐴 + 𝑟𝐵  

. 
A 

𝑟𝐴 . 
A 

𝑟𝐵 
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2)       xd;iwnahd;W ntl;lhjthW xd;Wf;Fs;  

kw;iwaJ ,Uj;jy;.  

𝐴𝐵 < 𝑟𝐴 − 𝑟𝐵  

 

3)       xd;iwnahd;W ntspg;Gwkhf njhLfpd;wd.  

𝐴𝐵 = 𝑟𝐴 + 𝑟𝐵  

 

 

4)       xd;iwnahd;W cl;;Gwkhf njhLfpd;wd.  

𝐴𝐵 = 𝑟𝐴 − 𝑟𝐵  

 

 

5)       xd;iwnahd;W ntl;Lfpd;wd..  

𝑟𝐴 − 𝑟𝐵 < 𝐴𝐵 < 𝑟𝐴 + 𝑟𝐵  

 

 

c + k; :-  

𝑥2 + 𝑦2 − 6𝑥 − 2𝑦 + 1 = 0  vDk; tl;lKk;  

𝑥2 + 𝑦2 + 6𝑦 + 5 = 0  vDk; tl;lKk; xd;iwnahd;W njhLk; vdf; fhl;Lf.  

 

𝑆1 ≡ 𝑥2 + 𝑦2 − 6𝑥 − 2𝑦 + 1 = 0  

𝑆2 ≡ 𝑥2 + 𝑦2 − 6𝑦 + 5 = 0  

S2 ,d; ikak; (3>1)  Miu = √9 + 1 − 1 = 3 myF 

S2 ,d; ikak; (0>-3)  Miu = √0 + 9 − 5 = 32 myF 

/ ika ,ilj;J}uk; d = √(3 − 0)2 + (1 − −3)2 

    = √9 + 16 

    = √25 

    = 5   =   3 + 2 =  𝑟1 + 𝑟2 

/ S1 ck; S2 ck; ntspg;Gwkhfj;njhLk;.  

 

gapw;rp  

𝑥2 + 𝑦2 − 4𝑥 − 2𝑦 − 4 = 0  ck; 𝑥2 + 𝑦2 − 2𝑥 − 6𝑦 + 𝑎 = 0  ck; xd;iwnahd;W 

ntspg;Gwkhf njhl;lhy; a ,d; ngWkhdj;ijf; fhz;f.  

. 
A 

𝐵 
. 

. 
A 𝐵 

. 

. 
A 𝐵 

. 

. 
A 

𝐵 
. 
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[𝑎 = 6]  

 

1.13 ,Utl;lq;fs; xd;iwnahd;W ntl;Lk; Gs;spfSf;$lhfr; nry;Yk; tl;lq;fs;.  

 

      𝐴 ≡ (𝑥1, 𝑦1)  

      𝐵 ≡ (𝑥2, 𝑦2) vd;f.  

 

 

𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝐶 = 0  

𝑆′ ≡ 𝑥2 + 𝑦2 + 2𝑔′𝑥 + 2𝑓′𝑦 + 𝐶′ = 0 vd;f.  

𝑆 + 𝜆𝑠′ = 0 I Muha;f.  (𝜆 ≠ −1, 𝜆 vd;gJ x,y I rhuhj gukhzk;)  

 

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝐶 + 𝜆(𝑥2 + 𝑦2 + 2𝑔′𝑥 + 2𝑓′𝑦 + 𝐶′) = 0  1 

(1 + 𝜆)𝑥2 + (1 + 𝜆)𝑦2 − (2𝑔 + 2𝑔′𝜆)𝑥 + (2𝑓 + 2𝑓′𝜆)𝑦 + 𝐶 + 𝜆𝐶′ = 0  

,J xU tl;lj;ijf; Fwpf;Fk;.  

 

 

A,  S=0 IAk; S| =0 IAk; jpUg;jp nra;Ak;.  

 ∴  𝑥1
2 + 𝑦1

2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝐶 = 0   2 

  𝑥1
2 + 𝑦1

2 + 2𝑔′𝑥1 + 2𝑓′𝑦1 + 𝐶′ = 0   3 

 

∴  𝑥1
2 + 𝑦1

2 + 2𝑔𝑥1 + 2𝑓𝑦1 + 𝐶 + 𝜆 (𝑥1
2 + 𝑦1

2 + 2𝑔′𝑥1 + 2𝑓′𝑦1 + 𝐶′) = 0   

/ 𝐴 ≡ (𝑥1, 𝑦1) MdJ  𝑆 + 𝜆𝑠′ = 0 I jpUg;jp nra;Ak;  

,t;thNw 𝐴 ≡ (𝑥2, 𝑦2) MdJ 𝑆 + 𝜆𝑠′ = 0 I jpUg;jp nra;Ak; 

/ 𝑆 + 𝜆𝑠1 = 0 vDk; tl;lkhdJ A,B Clhfr; nry;Yk; tl;lq;fis Fwpf;Fk;.  

mjhtJ 𝑆 + 𝜆𝑠′ = 0 vDk; tl;;lkhdJ> S=0, S1=0 ntl;Lk; Gs;spfSf;$lhfr; 

nry;Yk; tl;lq;fisf; Fwpf;Fk;.  

 

Fwpg;G  

1. 𝜆 = -1 vdpd;  𝑆 + 𝜆𝑠′ = 0 MFk;.  

   2(𝑔 − 𝑔′)𝑥 + 2(𝑓 − 𝑓′)𝑦 + 𝐶 − 𝑑 = 0 

   ,J AB Clhfr; nry;Yk; Neh;Nfhl;il Fwpf;Fk;.  

,J ,tw;wpd; nghJ njhlyp MFk;. 

2. 𝜆 = 0 vdpd;  𝑆′ = 0 vDk; tl;lj;ij Fwpf;Fk;.  

3. 𝜆 → 𝛼  vdpd;  𝑆 + 𝜆𝑠′ =
𝑠

𝜆
+ 𝑆′ → 𝑆′ MFk;.  

S1=0 S2=0 

A 

B 
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vdNt S’=0 vDk; tl;lj;ij Fwpf;Fk;.  

4. S = 0,  𝑆′ = 0 ck; njhLkhapd; 𝑆 + 𝜆𝑠′ = 0 MdJ mtw;wpd; njhLGs;spf; $lhfr; 

nry;Yk; tl;lq;fisf; Fwpf;Fk;.  

 

c + k; :-  

𝑥2 + 𝑦2 + 𝑥 − 2𝑦 + 1 = 0, 𝑥2 + 𝑦2 + 3𝑥 − 𝑦 − 2 = 0 vDk; mtw;wpd; njhLGs;spf; 

$lhfr; nry;tJk; Gs;sp (1>0) Clhf nry;tJkhd tl;lj;jpd; rkd;ghl;ilf; fhz;f.  

𝑆1 ≡ 𝑥2 + 𝑦2 + 𝑥 − 2𝑦 + 1 = 0   𝑆2 ≡ 𝑥2 + 𝑦2 + 3𝑥 − 𝑦 − 2 = 0  

𝑆1 = 0 ck;  𝑆2 = 0 ck; ntl;Lk; Gs;spfSf;$lhfr; nry;Yk; tl;lq;fspd; rkd;ghL 

𝑆1 + 𝜆𝑆2 = 0  (𝜆 ≠ −1) 

𝑥2 + 𝑦2 − 𝑥 − 2𝑦 + 1 + 𝜆(𝑥2 + 𝑦2 + 3𝑥 − 𝑦 + 2) = 0  

 

,J (1>0) CL nry;tjhy;  

1 + 0 + 1 − 0 + 1 + 𝜆(1 + 0 + 3 − 0 − 2) = 0  

3 + 2𝜆 = 0  

𝜆 = − 3
2⁄   

/ Ntz;ba rkd;ghL  

𝑥2 + 𝑦2 + 𝑥 − 2𝑦 + 1 + −3
2⁄ (𝑥2 + 𝑦2 + 3𝑥 − 𝑦 − 2) = 0  

→  𝑥2 + 𝑦2 + 7𝑥 + 𝑦 − 8 = 0  

 

1.14 ,Utl;lq;fSf;fpilg;gl;l Nfhzk;  

     𝑆1 ≡ 𝑥2 + 𝑦2 + 2𝑔1𝑥 + 2𝑓1𝑦 + 𝐶1 = 0  

     𝑆2 ≡ 𝑥2 + 𝑦2 + 2𝑔2𝑥 + 2𝑓2𝑦 + 𝐶2 = 0  

     ∴ 𝐴 ≡ (−𝑔1, −𝑓1) 

        𝐵 ≡ (−𝑔2, −𝑓2) 

 

,Utl;lq;fSk; ntl;Lk; Gs;spfs; P my;yJ Q ,y; tiuag;gLk; 

njhlypfSf;fpilg;gl;l Nfhzk; mt;tl;lq;fSf;fpilg;gl;l Nfhzk; vdg;gLk;.  

 

Fwpg;G  

,J xU nrq;Nfhzkhapd; tl;lq;fs; epkph; Nfhzj;jpy; ntl;Lfpd;wd vdg;gLk;.  

 

,r;re;jh;g;gj;jpy; xd;wpdJ njhlyp kw;w tl;lj;jpd; ikaj;jpD}lhfr; nry;Yk; 

(njhlyp njhL Gs;spapy; mikAk; Miuf;F nrq;Fj;J)  

 

S1=0 S2=0 
P 

Q 

A B 
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∴ 𝐴𝐵2 = 𝑃𝐴2 + 𝑃𝐵2  

(−𝑔1 + 𝑔2)2 + (−𝑓1 + 𝑓2)2 =  𝑔1
2 + 𝑓1

2 − 𝐶1 + 𝑔2
2 + 𝑓2

2 − 𝐶2  

𝑔1
2 + 𝑔2

2 − 2𝑔1𝑔2 + 𝑓1
2 + 𝑓2

2 − 2𝑓1𝑓2 = 𝑔1
2 + 𝑓1

2 − 𝐶1 + 𝑔2
2 + 𝑓2

2 − 𝐶2  

∴ 2𝑔1𝑔2 + 2𝑓1𝑓2 = 𝐶1 + 𝐶2  

,JNt tl;lq;fs; epkph;Nfhzj;jpy; ntl;l epge;jid MFk;.  

 
c + k; :-  

𝑆1 ≡ 12𝑥2 + 12𝑦2 + 92𝑥 + 171 = 0 vDk; tl;lk;  

𝑆2 ≡ 4𝑥2 + 4𝑦2 − 60𝑥 + 48𝑦 + 173 = 0 vDk; tl;lj;ij epkph; Nfhzj;jpy; 

ntl;Lfpd;wJ vdf;fhl;Lf.  

S1 ,y;  𝑔1 =  
−92

24
=

−23

6
,   𝑓1 = 0 𝐶1 =

171

12
 

S2 ,y;  𝑔2 =  
−60

8
               𝑓2 =

48

8
 𝐶2 =

173

4
 

    =  
−15

2
                     = 6  

 

2𝑔1𝑔2 + 2𝑓1𝑓2   𝐶1 + 𝐶2  

= 2 (
−23

6
) (

−15

2
) + 2(0)(6)   =

171

12
+

173

4
 

=
115

2
      =

171+519

12
 

     =
690

12
 

     =
115

2
 

∴ 2𝑔1𝑔2 + 2𝑓1𝑓2 = 𝐶1 + 𝐶2  

/ ,it epkph; Nfhzj;jpy; ntl;Lk;.  

 

gapw;rp  

1. 4𝑥2 + 4𝑦2 − 12𝑥 − 16𝑦 − 11 = 0 k;  

12𝑥2 + 12𝑦2 − 92𝑥 + 171 = 0 k; epkph;Nfhzj;jpy; ntl;Lk; vd fhl;Lf. 

 

2. 𝑆1 ≡ 𝑥2 + 𝑦2 + 4𝑥 − 6𝑦 − 3 = 0,    𝑆2 ≡ 𝑥2 + 𝑦2 − 2𝑥 + 8𝑦 − 8 = 0   vDk; 

tl;lq;fspd; nghJg;Gs;spfspD}lhfr; nrd;W S1=0 vd;gij epkph; Nfhzj;jpy; 

ntl;Lk; tl;lj;jpd; rkd;ghl;ilf; fhz;f.  

[𝑆1 + 𝜆𝑆2 = 0 →   𝜆 =
32

17
   49𝑥2 + 49𝑦2 + 4𝑥 + 154𝑦 − 307 = 0]  

 

1.15 ,U tl;lq;fspd; nghJj; njhlypfs;  
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A. tl;lq;fs; xd;iw xd;W ntl;lhJ> njhlhJ ,Uj;jy;.  

FWf;F nghJ njhlypfs;  

 

 

        𝐶1 ≡ (−𝑔1, −𝑓1)  

        𝐶2 ≡ (−𝑔2, −𝑓2)  

fs; 𝑃𝐶1𝑅, 𝑄𝐶2𝑅 vd;gd rkNfhz Kf;Nfhzpfs;  

/ 
𝐶1𝑅

𝐶2𝑅
=

𝑟1

𝑟2
  

∴ 𝑅 ≡ [
𝑟1(−𝑔2)+𝑟2(−𝑔1)

𝑟1+𝑟2
,

𝑟1(−𝑓2)+𝑟2(−𝑓1)

𝑟1+𝑟2
]  

,jpypUe;J S1=0 vDk; tl;lj;jpw;F R ntspg;Gs;sp vdf; nfhz;L RP, RS 

vDk;rkd;ghLfisg; ngwyhk;. (1-9 ,y; $wg;gl;Ls;sJ).  

 

Neub nghJ njhlypfs;  

 

 

 

 

 

 

fs; 𝑅𝑃𝐶1, 𝑅𝑄𝐶2 vd;gd rkNfhz Kf;Nfhzpfs;  

𝐶1𝑅

𝐶2𝑅
=

𝑟1

𝑟2
  

∴ 𝑅 ≡ [
𝑟1(−𝑔2)−𝑟2(−𝑔1)

𝑟1−𝑟2
,

𝑟1(−𝑓2)−𝑟2(−𝑓1)

𝑟1−𝑟2
]  

,q;Fk; 1.9 %yk; RP, RS ,d; rkd;ghLfisf; fhzyhk;.  

 

B. ,U tl;lq;fSk; xd;iwnahd;W ntl;Ljy; 

 

 

 

 

 

𝐶1𝑅

𝐶2𝑅
=

𝑟1

𝑟2
  

∴ 𝑅 ≡ [
𝑟1(−𝑔2)−𝑟2(−𝑔1)

𝑟1−𝑟2
,

𝑟1(−𝑓2)−𝑟2(−𝑓1)

𝑟1−𝑟2
]  

 

S1=0 S2=0 

P T 

S 

R 

Q 

C2 C1 

S1=0 

S2=0 

R 

P 

S 

Q 

C1 C2 

S1=0 

S2=0 
R 

P 
Q 

C1 C2 
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C. ,U tl;lq;fSk; cl;Gwkhf njhLjy;  

 

nghJ njhlyp 𝑆1 − 𝑆2 = 0  

(1.13 ,d; Fwpg;G 1)  

 

D. ,U tl;lq;fSk; ntspg;Gwkhfj; njhLjy;  

 

 

 

 

 

 

RP, RQ vDk; njhlypf;fhd  

fs; RPC1 RQC2 rkNfhz Kf;Nfhzpfs;  

𝐶1𝑅

𝐶2𝑅
=

𝑟1

𝑟2
   R fhzyhk;. B ,y; $wg;gl;Ls;sJ.  

 

,q;F T Clhfr; nry;Yk;  

 S1-S2=0 vDk; njhlypAk; cz;L vd;gij mtjhdpf;fTk;.  

 

c + k; :-  

 𝑆1 ≡ 𝑥2 + 𝑦2 + 2𝑥 + 4𝑦 + 1 = 0> 

 𝑆2 ≡ 𝑥2 + 𝑦2 − 6𝑥 − 8𝑦 + 9 = 0 vd;gtw;wpd;  

nghJj; njhlypfspd; rkd;ghLfisf; fhz;f.  

S1=0 ,d; ikak; - C1  Miu r1 vdTk;  

S2=0 ,d; ikak; - C2  Miu r2 vdTk;  

𝐶1 ≡ (−1, −2)   𝑟1 = √(+1)2 + 22 − 1 = 2 

𝐶2 ≡ (3, 4)    𝑟2 = √(−3)2 + 42 − 9 = 4 

C1C2 = √(3 − −1)2 + (4 − −2)2 

 = √16 + 36 

 = √52 

,q;F √52 > 2 + 4  

mjhtJ 𝐶1𝐶2 > 𝑟1+𝑟2 

MfNt ,Utl;lq;fSk; xd;iwnahd;W ntl;lhky; xd;Wf;F ntspNa kw;waJ 

,Uf;Fk;. 

. . 
S2=0 

S1=0 

C2 C1 

nghJ njhlyp 

T 
R 

P 
Q 

C1 C2 

S1=0 

R 

P 

C1 
(3,4) 

(-1,-2) 

Q 

C2 
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Miufis fUj;jpy; nfhz;L glk; tiuaTk; S1 ,d; Miu <S2 ,d; Miu  

𝐶2𝑅

𝐶1𝑅
=

4

2
  

∴ 𝑅 ≡ [
4(−1)−2(3)

4−2
,

4(−2)−2(4)

4−2
]  

        ≡ (−5, −8)  

 

S1 = 0 ,w;F tiuag;gLk; njhlyp  

y = mx + c vd;f.  

,J R Clhf nry;tjhy;   R  (-5, -8) 

-8 = m(-5) + C 

C = 5m - 8 

 

y = mx + c mjhtJ  mx – y + c = 0 vd;gJ.  

S2 = 0 ,w;F njhlypahjyhy; Miuf;F rkkhFk;. 

S2 =0 ,d; ikaj;jpypUe;J ,jw;Fs;s nrq;Fj;JJ}uk; Miuf;F rkkhFk;. 

|
𝑚(3)−4+𝑐

√𝑚2+1
| = 4  

(3𝑚 − 4 + 𝑐)2 = 16(𝑚2 + 1)  

(3𝑚 − 4 + 5𝑚 − 8)2 = 16(𝑚2 + 1)  

(8𝑚 − 12)2 = 16(𝑚2 + 1)  

∴ (2𝑚 − 3)2 = 𝑚2 + 1   

4𝑚2 − 12𝑚 + 9 = 𝑚2 + 1  

3𝑚2 − 12𝑚 + 8 = 0   

 

𝑚 =
12±√144−96

6
    njhlypfspd; rkd;ghLfs;  

=
12±√48

6
     𝑦 = (2 +

2√3

3
) 𝑥 + 2 +

10√3

3
 

=
12±4√3

6
     𝑦 = (2 −

2√3

3
) 𝑥 + 2 −

10√3

3
 

𝑚 = 2 ±
2√3

3
  

∴ 𝐶 = 5𝑚 − 8  
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 𝐶 = 2 ±
10√3

3
  

 

 

        
𝐶2𝑅

𝐶1𝑅
=

4

2
 

        𝑅 ≡ [
4(−1)+2(3)

4+2
,

4(−2)+2(4)

4+2
] 

        ≡  (1
3⁄ , 0)  

 

𝑆2 = 0 ,w;F tiuag;gLk; njhlyp  

𝑦 = 𝑚𝑥 + 𝐶 

mjhtJ 𝑚𝑥 − 𝑦 + 𝐶 = 0  vd;f.  

,J R Clhf nry;tjhy;  

𝑚(1
3⁄ ) − 0 + 𝐶 = 0  

∴ 𝐶 = −
1

3
𝑚  

𝑚𝑥 − 𝑦 + 𝐶 = 0 vd;gJ   𝑆1 = 0 ,w;F njhlyp vdpd; ikaj;jpypUe;J 

nrq;Fj;J}uk; = Miu  

|
𝑚(3)−4+𝐶

√𝑚2+1
| = 4  

(3𝑚 − 4 + 𝐶)2 = 16(𝑚2 + 1)  

(3𝑚 − 4 −
1

3
𝑚)

2

= 16(𝑚2 + 1)  

(
8𝑚

3
− 4)

2

= 16(𝑚2 + 1)  

(
8𝑚−12

3
)

2

= 16(𝑚2 + 1)  

16

9
(2𝑚 − 3)2 = 16(𝑚2 + 1)  

(2𝑚 − 3)2 = 9(𝑚2 + 1)  

 

4𝑚2 − 12𝑚 + 9 = 9𝑚2 + 9  

5𝑚2 + 12𝑚 = 0  

𝑚(5𝑚 + 12) = 0  

/ m = 0 my;yJ − 12
5⁄   

/ C = 0 my;yJ + 4
5⁄   

/ njhlypfspd; rkd;ghLfs;  

S1=0 S2=0 

R (3,4) 

C2 C1 
(-1,-2) 
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𝑚 = 0, 𝐶 = 0  →   𝑦 = 0  

𝑚 = −
12

5
, 𝐶 = 4

5⁄   →   𝑦 = −
12𝑥

5
+

4

5
  

vdNt njhlypfspd; rkd;ghLfs;  

𝑦 = (2 +
2√3

3
) 𝑥 + 2 +

10√3

3
  

𝑦 = (2 −
2√3

3
) 𝑥 + 2 −

10√3

3
  

𝑦 = 0  

𝑦 = −
12

5
𝑥 +

4

5
  

 

gapw;rp  

𝑆1 ≡  𝑥2 + 𝑦2 + 4𝑥 − 2𝑦 − 20  

𝑆2 ≡  5𝑥2 + 5𝑦2 − 4𝑥 + 8𝑦 − 16 = 0 vd;gd cl;Gwkhf njhLnkdf; fhl;b> nghJj; 

njhlypfspd; rkd;ghl;ilf; fhz;f.  

[𝑟1 = 5, 𝑟2 = 2,    𝑆1 − 𝑆2 = 04x − 3y − 14 = 0]   
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$k;G tisapfs; Conics 

l xU epiyahd Neh;NfhL  

S xU epiyahd Gs;sp  

𝑆𝑃

𝑃𝑀
= xUik  

MFkhW mirAk; Gs;sp P ,d; xOf;F 

$k;GU vdg;gLk;.  

 

epiyahd xU Gs;spapypUe;J cs;s J}uj;Jf;Fk; epiyahd xU Neh;Nfhl;bypUe;J 

cs;s J}uj;Jf;Fk; ,ilNaAs;s tpfpjk; xUik MFkhW xU jsj;jpy; mirAk; 

Gs;spapd; xOf;F $k;G vdg;gLk;.  

S – vd;Dk; epiyahd Gs;sp Ftpak; vdg;gLk;.  

L – vd;Dk; epiyahd NfhL nrYj;jp vdg;gLk;. 

xUik tpfpjkhdJ ikatfw;wprpj;jpwd; (eccentricity) vdg;gl;L e ,dhy; 

Fwpf;fg;gLk;.  

e=1 vdpd; $k;G ntl;L MdJ gutisT vdg;gLk;.  

0<e<1 vdpd; $k;G ntl;L MdJ ePs;tisak; vdg;gLk;.  

e>1 vdpd; $k;G ntl;L MdJ mjpgutisT vdg;gLk;.  

 

gutistpd; rkd;ghL ngwy; :-  

 

 

 

 

 

 

 

 

 

 

l –epiyahd NfhL   

S –epiyahd Gs;sp 

S ,D}lhf l f;F nrq;Fj;jhf tiuag;gLk; Neh;Nfhl;il x mr;rhff; nfhs;f.  

x mr;R l I N ,y; ,il ntl;Lfpd;wJ  vd;f. NS ,d; ,U$whf;fpr; nrq;Fj;ij 

tiue;J mjid y – mr;rhf;f; nfhs;f.  

OS = a vd;f. vdpd; l ,d; rkd;ghL x = -a  

M 

A 

P 

S 

l 

N 

-a O 

l 

M 

y 

x 
S(a,o) 

P(x,y) 
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𝑃 ≡ (𝑥. 𝑦) ahJnkhU khWk; Gs;sp vd;f.  

𝑆𝑃

𝑃𝑀
= 𝑒𝑆𝑃2 = 𝑒2𝑃𝑀2   

(𝑥 − 𝑎)2 + 𝑦2 = 𝑒2(𝑥 + 𝑎)2  

 

 

e = 1 Mf gutisT ngwg;gLk;.  

∴ (𝑥 − 𝑎)2 + 𝑦2 = (𝑥 + 𝑎)2  

𝑦2 = 4𝑎𝑥  

 

vdNt gutistpd; rkd;ghL 𝑦2 = 4𝑎𝑥  

 

ePs;tisaj;jpd; rkd;ghL ngwy;  

     o<e<1 

     (𝑥 − 𝑎𝑒)2 + 𝑦2 = 𝑒2 (𝑥 −
𝑎

𝑒
)

2

  

     x2 

     𝑥2(1 − 𝑒2) + 𝑦2 = 2𝑎𝑒𝑥 − 2𝑎𝑒𝑥 + 𝑎2(1 − 𝑒2  

     𝑎2(1 − 𝑒2) = 𝑏2 

     
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1 

e>1 vdpy;  

1 − 𝑒2 < 0  

𝑥2

𝑎2
−

𝑦2

𝑎2(𝑒2−1)
= 1  

 
𝑥2

𝑎2
−

𝑦2

𝑏2
= 1  vd;gJ mjpgutistpd; rkd;ghlhFk;. 

 

gutistpd; rkd;ghL 𝑦2 = 4𝑎𝑥  

Ftpak; 𝑆 ≡ (𝑎, 𝑜) 

nrYj;jpapd; rkd;ghL x=-a 

 

ePs;tisaj;jpd; rkd;ghL 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1   

ePs;tisak; x,y mr;Rf;fisg; gw;wpr; rkr;rPuhdJ.  

,U Ftpaq;fs; S, S’ 

𝑆 ≡ (𝑎𝑒, 𝑜),   𝑆′ ≡ (−𝑎𝑒, 𝑜)  

,U nrYj;jpfs; 𝑥 = 𝑎
𝑒⁄ ,       𝑥 = −𝑎

𝑒⁄   

M 

N S(ae,o) 

P(x,y) 

l 

−𝑎
𝑒⁄  
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mjpgutisapd; rkd;ghL  

𝑥2

𝑎2
−

𝑦2

𝑏2
= 1   

mjpgutisTk; mr;Rf;fisg; gw;wpr; rkr;rPuhdJ.  

𝑆 ≡ (𝑎𝑒, 𝑜),   𝑆′ ≡ (−𝑎𝑒, 𝑜)  

nrYj;jpfspd; rkd;ghl;il 𝑥 = 𝑎
𝑒⁄ ,       𝑥 = −𝑎

𝑒⁄  

b = a Mf 𝑥2 − 𝑦2 = 𝑎2 ,J nrt;tf mjpgutisT vdg;gLk;.  

nrt;tf mjpgutistpd; epak rkd;ghL 𝑥𝑦 = 𝐶2 MFk;.  

,q;F C – gukhdk;.  

 

 

 

 

  

 

 

 


