
 


i) 2 27 12 0x xy y  

ii) 2 22 cot 0x xy y  

 i) 2 27 12 0x xy y  

71, 12,
2

a b h   

22tan h ab
a b







49 12 12 2 14 4
1 12 13 13


  



11 1tan tan
13 13

        
 

 ii) 2 22 cot 0x xy y  

1 1 0a b   

 
2


2.   22 22 3 0,x a y x a     


 ,OA OB 

 2 22 3 0x a y  

   222 3 0x a y  

  2 3 2 3 0x a y x a y    www.sa
ksh

ieduca
tio
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m



O

B

x=a

A

OA  3 2 0x y a    ------(1)

OB  3 2 0x y a   ------(2)

AB  0x a 


01 0 1cos cos 60

21 3 1 0
OAB


  

 

  060OAB 

01 0 1cos cos 60
21 3 1 0

OBA


  
 

  060OAB 

   0180AOB OAB OBA  

 0 0 0180 60 60  

0 018 120 
060

  OAB 

3.  2, 1  2 26 13 5 0x xy y    
i) 
ii) 

 OA,OB   2 26 13 5 0x xy y  

i)  1 1,x y  2 22 2 0x hxy by   


      2 2
1 1 1 12 0b x x h x x y y a y y      



      2 25 2 13 2 1 6 1 0x x y y      

www.sa
ksh

ieduca
tio

n.co
m



     2 24 4 13 2 2 6 2 1 0x x xy x y y y          

2 25 20 20 13 13 26 26 6 12 6 0x x xy x y y y          
2 25 13 6 33 14 40 0x xy y x y      

 2 25 13 6 33 14 40 0x xy y x y     

ii)  1 1,x y  2 22 0ax hxy by   

      2 2
1 1 1 12 0a x x h x x y y b y y        

      2 26 2 13 2 1 5 1 0x x y y      

   26 4 4 13 2 2x x xy x y       25 2 1 0y y   

26 24 24 13 13 26 26x x xy x y      25 10 5 0y y   

 2 26 24 13 5 37 16 45 0x x xy y x y      

4. 2 23 4 23 0,3 2 13 0x xy y x y      
13

3 


 OA,OB 

2 23 48 23 0x xy y   --------(1)
AB   3 2 13 0x y   --------(2)
(1) 

   2 2 2 29 12 4 3 4 12 9 0x xy y x xy y     



i.e.,    2 23 2 3 3 3 0x y x y    

   3 2 3 2 3x y x y         3 2 3 2 3 0x y x y     

   3 2 3 3 3 2 0x y        ,    3 2 3 3 3 2 0x y     

OA 
   3 2 3 3 3 2 0x y    --------(1)

OB 
   3 2 3 3 3 2 0x y    -------(2)

   
   2 2

3 3 2 3 2 3 3 2
cos   OAB

9 4 3 2 3 3 3 2
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9 6 3 6 3 4

13 9 12 3 27 4 12 3

  


   

013 1 cos 60
213.2 13

  

 060OAB 

   
   2 2

3 3 2 3 2 3 3 2
cos

9 4 3 2 3 3 3 2
OBA

  


   

9 6 3 6 3 4

13 9 12 12 3 27 4 12 3

  


     

013 1 cos 60
213.2 13

  

OBA 060

AOB =  0180 OAB OBA 

=  0 0 0180 60 60 

= 0 0 0180 120 60 

OAB  

  OAB  
2 2

2 22
n h ab

am hlm bl



 

     2 2

169 576 69
3 2 48.3 2 23 3




   

169 507 169.13 3
12 288 207 507

 
 

13 3 13
3 3
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 2 22 0ax hxy by   
28 9h ab 

 
2 22 0ax hxy by  

1y m x  2y m x 

1 2 1 2
2 ,h am m m m
b b

   

2 12m m 

2
1 1

23 , 2h am m
b b

  

2
1 1

2 ,
3 2
h am m

b
  

22
3 2

h a
b b

   
 

2

2

4
9 2

h a
b b



28 9h ab

    2 23 0,lx my mx ly     0lx my n     
2

2 23
n

l m



 ,OA OB     2 23 0lx my mx ly   

2 2 2 2 2 2 2 22 3 3l x m y lmy m x l y    6 0lmxy 

 2 2 2 2 2 23 8 3 ) 0l m x lmxy lm l y    

 2 2
cos

4

a b
AOB

a b n




 

 

2 2 2 2

22 2 2 2 2

3

3 3

l m m l

l m m l al m

  


   

   
2 2 2 2

2 222 2 2 2

2 2 1
244 4

l m l m

l ml m l m

 
 

 

cos 60o
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60oAOB 

,OA OB 

   2 2h x y a b xy  

   2 2 2 2 24 3 3lm x y x m l xy   

   2 2 2 24 4lm x y l m  

 2 2 2 2 0lmx l m xy lmy   

   0lx my mx ly  

0lx my   0mx ly 

 0mx ly   0lx my n  

OAB  60oOAB 

OAB 

P P  AB 

2 2

n

l m




 
2 2

2 23 3
p nOAB

l m
  

 

 2 22 0ax hxy by   
 2 2( ) 4a b h  

  y x 

 ( ) :i y x  2 22 0ax hxy by   
2 ( 2 ) 0x a h b  

2 0a h b   
 ( ):ii y x  

2 22 0ax hxy by   

2 0a h b   

( 2 ).( 2 ) 0a b h a b h    

2 2( ) 4 0a b h  

2 2( ) 4a b h 
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 2 22 0ax hxy by     ,     

 

2 2

2 2

2

4

a h b

a b h

   

 


   2 2
1 1 2 22ax hxy by l x m y l x m y    




2 22 0ax hxy by  

1 1 1: 0L l x m y  

2 2 2: 0L l x m y 

1 2 1 2;l l a m m b  

1 2 2 1 2l m l m h 

 1 ,d    1L 

1 1
1 2 2

1 1

l m
L

l m

 




 2 ,d    2L 

2 2

2 2
2 2

l m

l m

 






  
  

1 1 2 2

2 2 2 2
1 1 2 2

l m l m

l m l m

    


 

 

2 2

2 2

2

4

a h b

a b h
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 2 22 0ax hxy by    0lx my n   


2 2

22
n h ab

am hlm bl


  

 ,OA OB
   2 22 0ax hxy by   

AB
 

0lx my n   
2 22ax hxy by     1 1 2 2l x m y l x m y  

,OA OB
  

1 1 0l x m y   2 2 0l x m y  

O
X

Y

X

Y

A

B

 1 1,A x y   2 2,B x y 

1 1 1 1 1 10, 0l x m y lx my n     

1 1

1 1 1 1

x y l
m n nl l m lm

 
 

1 1
1 1

1 1 1 1

;m n nlx y
l m lm l m lm


 

 

 2 2
2 2

2 2 2 2

;m n nlx y
l m lm l m lm


 

 

 1 2 2 1
1
2

OAB x y x y  

 
  

2
1 2 2 1

1 1 2 2

1
2

n l m l m
l m lm l m lm




 

 
 

22
1 2 2 1 1 2 1 2

2 2
1 2 1 2 2 1 1 2

41
2

n l m l m l l m m
l l m lm l m l m m m l
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2 2

2 2

1 4 4
2 2

n h ab
am hlm bl




 

 1 2 1 2 1 2 2 1, , 2l l a m m b l m l m h    

2 2

2 22
n h ab

am hlm bl



 

10. 2 22 0ax hxy by    ¶ª£ÀOµ±µg0 ¶ªÃW0VÉ ±ÉPv ¶¢Àlûµï OÐg0         C±ÀÀhÉ

2 2
cos

( ) 4

a b

a b h


  

     CnVµÃ¶pÁ¶¢ÀÀ

Proof:
  2 22 0ax hxy by    ¶ª£ÀOµ±µg0 ¶ªÃW0VÉ ±ÉPvÀ 1 1 0l x m y    — (1)

 2 2 0l x m y  — (2). C¶mÀOµÀ0l¸0

C¶pÁýêfµÀ 1 2l l a , 1 2 2 1 2l m l m h  , m1m2 = b.

(1) , (2). ±ÉPv ¶¢Àlûµï OÐg0         C±ÀÀhÉ    
1 2 1 2

2 2 2 2
1 1 2 2

cos l l m m

l m l m


  

 

1 2 1 2
2 2 2 2 2 2 2 2
1 2 1 2 1 2 2 1

l l m m

l l m m l m l m


 

  

1 2 1 2
2

1 2 1 2 1 2 1 2
2

1 2 2 1 1 2 2 1

( ) 2
( ) 2

l l m m

l l m m l l m m
l m l m l m l m


 

 
  

2 2( ) 4

a b

a b h
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11. 2 22 0ax hxy by    ±ÉPv ¶¢Àlûµï OÐg¶ª¶¢Àl¼öP0fµ¶m ±ÉP¹±ÀµÀÀSµî ¶ª£ÀOµ±µg0

2 2( ) ( )h x y a b xy    (or) 
2 2x y xy
a b h





.

Proof:
2 22 0ax hxy by    ¶ª£ÀOµ±µg0 ¶ªÃW0VÉ ±ÉPvÀ 1 1 0l x m y    — (1)

 2 2 0l x m y  — (2). C¶mÀOµÀ0l¸0

C¶pÁýêfµÀ 1 2l l a , 1 2 2 1 2l m l m h  , m1m2 = b.
  (1) , (2)  ±ÉPv ¶¢Àlûµï OÐg¶ª¶¢Àl¼öP0fµ¶m ±ÉPv   ¶ª£ÀOµ±µgg¸vÀ

1 1 2 2
2 2 2 2
1 1 2 2

0l x m y l x m y

l m l m

 
 

    ,
1 1 2 2

2 2 2 2
1 1 2 2

0l x m y l x m y

l m l m

 
 

 

OÐg¶ª¶¢Àl¼öP0fµ¶m ±ÉP¹±ÀµÀÀSµî ¶ª£ÀOµ±µg0

1 1 2 2 1 1 2 2
2 2 2 2 2 2 2 2
1 1 2 2 1 1 2 2

0l x m y l x m y x m y x m y

l m l m m m

         
       

 

 

2 2

1 1 2 2
2 2 2 2
1 1 2 2

0l x m y l x m y

l m l m

         
       

   2 2 2 2 2 2
2 2 1 1 1 1 2 2( ) ( ) 0l m l x m y l m l x m y      

       2 2 2 2 2 2 2 2 2 2 2 2 2 2
1 2 2 2 1 1 2 1 1 1 2 2x l l m l l m y m l m m l m                2 2 2 2

2 2 1 1 1 1 2 22 0xy l m l m l m l m      

   2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1 2 1 2 1 2 2 1 1 2 1 2 1 2 1 2x l l l m l l l m y l m m m m l m m       

2 2 2 2
2 2 1 2 2 1 1 1 2 1 1 22 0l m l l m m l m l l m mxy      

 

   2 2 2 2 2 2 2 2 2 2
1 2 2 1 1 2 2 2x l m l m y l m l m         1 2 1 2 2 1 1 2 1 2 2 12 ( ) ( )xy l l l m l m m m l m l m   

     2 2 2 2 2 2
1 2 2 1 1 2 1 2 1 2 2 1( ) 2x y l m l m xy l l m m l m l m     

2 2
1 2 2 1 1 2 1 2( )( ) 2 ( )x y l m l m xy l l m m    

2 22 ( ) 2 ( )h x y xy a b   

2 2( ) ( )h x y a b xy          OR 
2 2x y xy
a b h
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 2 22 2 2 0ax hxy by gx fy c      

  2 24

c

a b h  

 2 22 2 2 0ax hxy by gx fy c     



1 1 1 0l x m y n   

2 2 2 0l x m y n   
2 22 2 2ax hxy by gx fy c     

  1 1 1 2 2 2l x m y n l x m y n    

1 2 1 2 1 2 2 1, , 2 ,l l a m m b l m l m h   

1 2 2 1 1 2 2 1 1 22 , 2 ,l n l n g m n m n f n n c    



1

2 2
1 1

n

l m






2

2 2
2 2

n

l m






1 2

2 2 2 2
1 1 2 2

.
n n

l m l m


 

1 2

2 2 2 2 2 2 2 2
1 2 1 2 1 2 2 1

n n

l l m m l m l m


 

   
1 2

2 2
1 2 1 2 1 2 2 1

n n

l l m m l m l m


  

     2 2 2 22 4

c c

a b h a b h
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 2 22 0,ax hxy by   2 22 2 2 0ax hxy by gx fy c          
     2 2 0a b fg h f g    

 ,OA OB 
2 22 0,ax hxy by  

,AC BC 
2 22 2 2 0ax hxy by gx fy c     

 2 2,hf bg gh afC
ab h ab h

      

 .gh afy x
hf bg






   y hf bg x gh af  

    0gh af x hf bg y   

Y

X
A

B C

O

1X

1Y

,A B 

AB 

2 2 0gx fy c  

OACB 
,OC AB 

   2 2 0g gh af f hf bg   

2 2 0hg afg hf bfg   

   2 2 0a b fg h f g   
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 2 22 0,ax hxy by    
 1px qy  

   y bp hq x aq hp   

 OACB  ,OA OB
  

2 22 0H ax hxy by     ,AC BC
   ,OB OA

  


2 22 2 2 0S ax hxy by gx fy c      

 AB
 

2 2 0gx fy c   

1px qy   0pcx qcy c   

0c 

Y

X
A

B C

O

1X

1Y

2 ,2g pc f qc    
C 

2 2,hf bg gh af
ab h ab h

      

OC
 

   gh af x hf bg y  

   . .,i e c ph aq x c hq bp y     

   aq hp x bp hq y  

 0c  
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 15. 2 22 2 2 0S ax hxy by gx fy c        ¶ª£ÀOµ±µg0 ±Ç0fµÀ ¶ª¶¢Ã0hµ±µ ±ÉPv¶mÀ
¶ªÃWÊªå  2h ab   and 2 2bg af   CnVµÃ¶pÁ¶¢ÀÀ.  ¶¢À±¼±ÀµÀÀ ¢¸dº ¶¢Àlûµï

lµÃ±µ0 
2

2
( )

g ac
a a b




 (or) 
2

2
( )

f bc
b a b




 CnVµÃ¶pÁ¶¢ÀÀ

Proof :
2 22 2 2 0S ax hxy by gx fy c       ¶ª£ÀOµ±µg0 ¶ªÃW0VÉ ±ÉPvÀ

lx + my + n1 = 0 — (1)
lx + my + n2 = 0 — (2) C¶mÀOµÀ0l¸0

 2 2 2 2ax hxy gx fy c    

1 2( )( )lx my n lx my n    

 C¶pÁýêfµÀ 2l a  — (3)
   2 2lm h    — (4)

2m b — (5)

1 2( ) 2l n n g  — (6)

1 2( ) 2m n n f  — (7)

 1 2n n c — (8)

  (3) , (5) v ¶mÀ0fº 2 2l m ab
   (4)   ¶mÀ0fº 2h ab  .

 
 
6
7  

2 2

2 2
l g l g
m f m f
   ,

2
2 2

2
a g bg af
b f

   

(1) , (2) v   ¶¢Àlûµï lµÃ±µ0
2

1 2 1 21 2
2 2 2 2

( ) 4

( )

n n n nn n

l m l m

 
 

 

2 2(4 / ) 4g l c
a b





  or 

2 2(4 / ) 4f m c
a b





=
2

2
( )

g ac
a a b




 (or) 
2

2
( )

f bc
b a b
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16. 2 22 2 2 0ax hxy by gx fy c       , 2h ab   ±ÉPv P0fµ¶m t0lµÀ¶¢Á

2 2,hf bg gh af
ab h ab h

  
   

 CnVµÃ¶pÁ¶¢ÀÀ

Proof:
 ±ÉPv P0fµ¶m t0lµÀ¶¢Á   (x1, y1) C¶mÀOµÀ0l¸0

¶¢ÀÃvt0lµÀ¶¢Á¶mÀ  (x1, y1)  OµÀ ¶ m¶¢Ã0hµ±µ  ¶p±¼¶¢±µå¶m VÉ±ÀµÀ0fº.
  ( X,Y) v¶mÀ  (x, y) ±ÀÇÀÀOµÖ OÍñhµå ¶n±µÃ¶pOµ¶¢ÀÀvÀ C¶mÀOÐ0fº.

1x X x    and 1y Y y  .
2 22 2 2 0ax hxy by gx fy c      ±ÀÇÀÀOµÖ ±µÃq¸0hµ±µ ¶ª£ÀOµ±µg0

2
1 1 1( ) 2 ( )( )a X x h X x Y y    2

1 1 1( ) 2 ( ) 2 ( ) 0b Y y g X x f Y y c       

2 2
1 12 2 ( )aX hXY bY X ax hy g      1 12 ( )Y hx by f   2 2

1 1 1 1 1 1( 2 2 2 ) 0ax hx y by gx fy c      

F  ¶ª£ÀOµ±µg0 ¶¢ÀÃvt0lµÀ¶¢Á SµÀ0f¸ qÒ±ÀÉÀ ¶ª£ÀOµ±µg¸né  ¶ªÃW«Òå0l¼ O¸¶¢Á¶m

1 1 0ax hy g   — (1)

1 1 0hx by f   — (2)
2 2
1 1 1 1 1 12 2 2 0ax hx y by gx fy c       — (3)

  (3) ¶¶mÀ Oºñ0l¼ £lûµ0S¸ ¢¸ñ±ÀµÀS¸
1 1 1 1 1 1 1 1( ) ( ) ( ) 0x ax hy g y hx by f gx fy c        

1 1 0gx fy c    —(4)
(1), (2) ¶v ¶mÀ «¸lû¼0VµS¸

(2) 1
2

1x y
hf bg gh af ab h

 
  

1 2
hf bgx
ab h


 


, 1 2

gh afy
ab h






P0fµ¶m t0lµÀ¶¢Á     2 2,hf bg gh af
ab h ab h
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 3 1 0x y   30o 
 2 213 12 3 0x xy y   

A

 0,0O 3 1 0x y  

30o

30o B

 AB 3 1 0x y  

,OA OB  AB 30o 

OA m 

OA

 0 0y m x mx     0mx y 

2

3 1
cos

9 1 1

m
OAB

m




 

3cos cos30
2

oOAB  

2

3 13
2 10 1

m

m








   223 1 3 1
4 10

m m 


   2215 1 2 3 1m m  

 2 215 15 2 9 6 1m m m   

218 12 2m m  

23 12 13 0m m  

1 2,m m 

1 2 1 2
134,
3

m m m m 
   

,OA OB 
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  1 2 0m x y m x y  

 2 2
1 2 1 2 0m m x m m xy y   

2 213 4 0
3

x xy y
  

2 213 12 3 0x xy y    
2 213 12 3 0x xy y  

   5 0x y         


5 0x y  

AO

B




 AB 
5 0x y   

AB  1 

,OA OB 

OA 0y mx mx y   

1 2 1 2

2 2 2 2
1 1 2 2

cos
a a b b

a b a b





 

2

1

2 1

m

m






   22 22 1 cos 1m m  

     
2

22 2
2

1
2 1 1 sec

cos
m

m m 



   

2 2 2 2 22 2 sec 2 sec secm m m     

   2 2 2 2sec 2 2 sec sec 2 0m m      

2

1 2 1 22

2sec , 1
sec 2

m m m m


  


,OA OB 
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  1 2 0y m x y m x  

 2 2
1 2 1 2 0y m m xy m m x   

2
2

2 2

2sec 2
sec 2 1 2cos

y 
 

 
 

2

1 2 2 2

2sec 2
sec 2 1 2cos

m m 
 

  
 

2

2 2
2cos 1 cos 2 

 
 



2sec2 

,OA OB 
2 22 sec 2 0x xy y  

 
2 2) 2 6 0, 4 0i y xy x x y     

B

O A

G

4 0x y  

 ) ,i OA OB  2 22 6 0y xy x   

AB  4 0x y  

 4 ................(2)y x  



   2 22 4 4 6 0x x x x    

 2 2 22 8 16 4 6 0x x x x x     

2 2 22 16 32 4 6 0x x x x x     

23 20 32 0x x   

23 20 32 0x x  

  3 4 8 0x x  

3 4 0x   8 0x 

3 4x    8x 
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4
3

x   

 4( ):
3

i x  

 4y x  

4 84
3 3
      

 

A 
4 8,
3 3

   
 

 ( ): 8ii x 

   4 8 4 12y x       

B  8, 12

AOB G 

G 

4 80 8 0 12 20 443 3, ,
3 3 9 9

           
  

 

1 2 2 1
1
2

OAB x y x y  

   1 4 812 8
2 3 3
          
   

1 48 64
2 3 3

 

1 112.
2 3



56
3
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 2 22 0ax hxy by    1lx my  

( , )   2 2

2
3( 2 )bl hm am hl bl hlm am

 
 

    

 ,OA OB 
2 22 0ax hxy by   

AB  1lx my 

1my lx 

1 lxy
m


 



   2
2

2

1 1
2 0

lx lx
ax hx b

m m
 

  

   2 2 2 22 1 1 2 0am x hmx lx b l x lx     

2 2 2 2 22 2 2 0am x hmx hlmx b bl x blx     

   2 2 22 2 0am hlm bl x bl hm x b     

A   1 1,x y  B  2 2,x y

 
1 2 2 2

2
2

bl hm
x x

am hlm bl


 
 



,A B  1lx my  

1 1 1lx my 

2 2 1lx my 

   1 2 1 2 2l x x m y y   

   1 2 1 22m y y l x x   

 
2 2

.2
2

2
l bl hm

am hlm bl


 
 

 2 2 2

2 2

2 2
2

am hlm bl bl hlm
am hlm bl
   


 

   2

2 2 2 2

2 2
2 2

am hlm m am hl
am hlm bl am hlm bl

 
 

   

 
1 2 2 2

2
2

am hl
y y

am hlm bl
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   1 1 2 2(0,0), , , ,O A x y B x y

G 

 1 2 1 2, ,
3 3

x x y y
 

    
 

1 2

3
x x 



 
   2 2

2
3

3 2
bl hm

by
am hlm bl




     

 2 2

2
3 2bl hm bl hlm am




   

1 2

3
y y 



 
 2 2

2
3 2

am hl
bl hlm am




 
  



 2 2

2
3 2bl hm am hl bl hlm am

 
 

   

 2 23 8 3 0,x xy y    2 23 8 3 2 4 1 0x xy y x y          


 ,OA OB 
2 23 8 3x xy y   3 3 0x y x y  

3 0, 3 0x y x y   

OA  3 0x y  

OB  3 0...........(2)x y 

,CA CB 
2 23 8 3 2 4 1 0x xy y x y     

2 23 8 3 2 4 1x xy y x y        1 23 3x y c x y c   
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x  1 23 2c c 

y  1 23 4c c  

1c 2c 1
3

1

2

4

1
3

3
1

1 2 1
12 2 6 4 1 9

c c
 

    

1 2
10 101, 1
10 10

c c 
    
 

BC 3 1 0x y   

AC  3 1 0x y   
,OA BC 

,OA BC 

,OB CA 
,OB AC 

,OA OB 

3 3 0,a b OACB    

0OA   AC 

0 0 1 1
1 9 10
 

 


OB O  BC 

0 0 1 1
9 1 10
 

 


OA OB OACB OACB www.sa
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 3 4 7 0,12 5 2 0x y x y               
 

 

3 4 7 0x y   
12 5 2 0x y   



2 2 2 2

3 4 7 12 5 2 0
3 4 12 5

x y x y   
 

 

3 4 7 12 5 2 0
5 13

x y x y   
  

 13(3 4 7) 5 12 5 2 0x y x y     

   39 52 91 60 25 10 0x y x y     

)39 52 91 60 25 10 0i x y x y     
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