


1.      3,5, 4 , 1,1, 2 , 5, 5, 2     

      3,5, 4 , 1,1,2 , 5, 5, 2A C       ABC 

 3,5, 4A 

 1,1, 2B   5,5, 2C  

     d,r,s  AB   1 3,1 5, 2 4 4, 4,6      

 16 16 36 68 2 17   

AB  D,C    4 4 6,
2 17 2 17 2 17
 



i.e.,  4, 6, 4   
 16 16 36 68 2 17   

BC  D,C   
4 6 4, ,

2 17 2 17 2 17
  

ie., 
2 3 2, ,

17 17 17
  

CA   d.rs 3 5,5 5, 4 2 8,10, 2     

 64 100 4 168 2 42   

  CA  D.C  
8 5 1, ,

2 42 42 42


2.   3,4,0 
 

   3,4,0

9 16 0 5   


3 4, ,0
5 5

 
 
 

 , ,    
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3 4cos cos cos 0
5 5

    

1 13 4cos , cos ,
5 5 2

           
   



1 13 4cos cos ,
5 5 2

    
   
   

  , ,X Y Z  , ,    2 2 2sin sin sin   


 2 2 2cos cos cos 1   

2 2 21 sin 1 sin 1 sin 1      
2 2 2sin sin sin 3 1 2     

 5 3 0l m n    2 2 27 5 3 0l m n        


  5 3 0l m n  

5 3 ......................(1)l m n  
2 27 5 3 0 ......................(2)l m n  

 l 
2 2 27(5 3 ) 5 3 0m n m n   

2 2 2 27(25 9 30 ) 5 3 0m n mn m n    

2 2 2 2175 63 210 5 3 0m n mn m n    
2 2180 210 60 0m mn n  


2 26 7 2 0m mn n  

(3 2 )(2 ) 0m n m n  

3 2m n  2m n

 ( )i  1 1
13 2

2 3
m nm n  

 1 1
2
3

m n
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 1 1 1 1 1
105 3 5 3
3

l m n n n  

1 1 110 9
3 3

n n n
 

1 1 1

1 2 3
l m n

  

 .d r 
1 4 9 14   

 .d c 
1 2 3, ,
14 14 14

 
 
 

 ( )ii  2 22m n

 2 2 25 3 0l m n  

2 2 25 6 0l m n  

2 2l m 

2 2 2

1 1 2
l m n

  


 .d r 
1 1 4 6   

 .d c 
1 1 2, ,
6 6 6
 

 
 

 O  (2,3,4)P  (1, ,1)Q k  OP OQ
   k 


 OP  .d r 

OQ  .d r 1, ,1k

,OP OQ 

1 2 1 2 1 2 0a a b b c c   

2 3 4 0k  

3 6k  

2k  
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  0l m n    2 2 2 0l m n   


 
0....................(1)l m n  

2 2 2 0....................(2)l m n  

 ( )l m n  


2 2 2( ) 0m n m n   

2 2 2 22 0m n mn m n    
22 2 0m mn 

2 ( ) 0m m n 

0m   0m n 

 ( )i  0,m   0l n 

1 1
l nl n   



1l  .D R 
 ( )ii 

0
1 1
m nm n m n     



 0l 

2l DR 
 

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

cos a a b b c c
a b c a b c

 
 

   

0 0 1 1 cos
2 32. 2

  
  

3
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  , , ,    
2 2 2 2cos cos cos cos      

        , ,OA OB OC  


, , ,OP CD AE BF  ( , , )a a a  ( , , )a a a  ( , , )a a a 
( , , )a a a 

 ( , , )l m n  , ,   


2 2 2
cos

3
a l a m a n l m n

a a a

      
  

 

 cos
3

l m n 
 

cos
3

l m n  
  

cos
3

l m n 
 

2 2 2 2cos cos cos cos     

 2 21
3

l m n l m n      

2 2l m n l m n     

2 21 ( ) ( )
3

l m n l m n      

2 2( ) ( )l m n l m n       

2 2 2 2 2 21 44( ) (since 1)
3 3

l m n l m n       
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 3 5 0l m n    6 2 5 0mn nl lm  


 3 5 0.....................(1)l m n  

6 2 5 0................(2)mn nl lm  

 (3 5 )m l n  


6 (3 5 ) 2 5 (3 5 ) 0n l n nl l l n     

2 218ln 30 2 15 25ln 0n nl l     
2 215 45ln 30 0l n   

2 23ln 2 0l n  

( 2 )( ) 0l n l n  

2 0l n   0l n 

 ( )i 

1 1 1 10 ;l n n l      1 1

1 1
l n

 




1 1 1 1 1 1(3 5 ) ( 3 5 ) 2m l n n n n        

1 1

2 1
m n

 
 

1 1 1

1 2 1
l m n

  


1l  .D R 
 ( )ii  2 22 0l n 

2 2
2 22

2 1
l nl n   


2 2 2 2 2 2(3 5 ) ( 6 5 )m l n n n n       

2 2

1 1
m n



1 2 2

2 1 1
l m n

  


2l  .D R 

1 2,l l  ' ' 

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

cos a a b b c c
a b c a b c
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1( 2) 2.1 ( 1).1
1 4 1 4 1 1
   


   

11 cos (1/ 6)
6

   

  0l m n    2 2 0mn nl lm          


  0....................(1)l m n  

2 2 0................(2)mn nl lm  

 ( )l m n  


2 ( ) 2 ( ) 0mn n m n m m n    

2 22 2 2 2 0mn mn n m mn    
2 22 5 2 0m mn n  

(2 )( 2 ) 0m n m n  

2m n   2m n 

 ( )i  1 12m n 

 1 1 1l m n  

1 1 12m m m   

1 1 1

1 1 2
l m n
 






1 1 2, ,
6 6 6



 ( )ii  2 22m n 

 2 2 2 2 2 22l m n n n n      

2 2 2

1 2 1
l m n
 




1 2 1, ,
6 6 6
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  ' 'O 
, ,OA OB OC 

OA OB OC a   
 , ,OF AG DE

   BC
 

(0,0,0), ( ,0,0), (0, ,0), (0,0, )O A a B a C a

( , , ), ( , ,0), ( ,0, ), (0, , )F a a a D a a E a a G a a

OF 
( , 0, 0, 0) ( , , )a a a a a a   

AG 
(0 , 0, 0) ( , , )a a a a a a    

,OF AG  

2 2 2 2 2 2

( ) . .
cos

a a a a a a

a a a a a a

  
 

   

2
1

2

1 1cos
3 3 3
a
a

        
 



1 1cos
3

  
 
 



www.sa
ksh

ieduca
tio

n.co
m



11.    1 1 1 2 2 2, , , , ,l m n l m n 
  1 2 1 2 1, 2l l m m n   


A B
P

 OQ

'B

 OA ,OB 
A,B O 

A     1 1 1, ,l m n

B   2 2 2, ,l m n

AB  P

P  1 2 1 2 1 2, ,
2 2 2

l l m m n n   
 
 

  OP  AOB 
OP  D.R  1 2 1 2 1 2, ,l l m m n n  

' 1OB OB   B OB 
'B   2 2 2,l m n  

'AB  Q

Q    1 2 1 2 1 2, ,
2 2 2

l l m m n n   
 
 

OQ  AOB

OQ  D.Rs   1 2 1 2 1 2, ,l l m m n n   .
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12.      1, 4, 2 , 2,1,2 , 2,3, 4A B C  ,    A,B,C 


A(1,4,2)

B(-2,1,2) C(2,3,-4)

     1, 4, 2 , 2,1, 2 , 2,3, 4A B C    OABC


AB  D.R    3,3, i.e., 1,1,0
BC   D.R    - 4,-2,6 i.e., 2,1,-3
AC     D.R    -1,1,6

 1.2 1.0 0 3 3 3cos
1 1 4 1 9 28 2 7

ABC
  

  
  

1 3cos
2 7

B   
   

 

   1 1 1.1_ 36
cos

4 1 9 1 1 36
BCA

  


   

119 19 19, cos
28 2819 28

C   
     

 

1.1 1.1 6.0
cos 0

1 1 36 1 1 0
CAB

  
 

   

2
A 
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