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13. Excentral Triangle:
The triangle formed by joining the three excentres 1, 2 and 3 of  ABC is
called the excentral or excentric triangle.
(i)  ABC is the pedal triangle of the  1 2 3.

(ii) Its angles are 
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(iii) Its sides are 4 R cos
A
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, 4 R cos
B
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 & 4 R cos
C
2

.

(iv) 1 = 4 R sin
A
2

; 2 = 4 R sin
B
2

; 3 = 4 R sin
C
2

.

(v) Incentre  of  ABC is the orthocentre of the excentral   1 2 3.
14. Distance Between Special Points :

(i) Distance between circumcentre and orthocentre
OH2 = R2 (1 – 8 cosA cos B cos C)

(ii) Distance between circumcentre and incentre

O2 = R2 (1 – 8 sin
2
A

 sin
2
B  sin

2
C

) = R2 – 2Rr

(iii) Distance between circumcentre and centroid

OG2 = R2 – 
9
1

(a2 + b2 + c2)

INVERSE TRIGONOMETRIC FUNCTIONS
1. Principal Values & Domains of Inverse Trigonometric/Circular

Functions:
Function Domain Range

(i) y = sin1 x  where  1  x  1   
 
2 2

y

(ii) y = cos1 x where  1  x  1 0  y  

(iii) y = tan1 x where x  R
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y
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
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(iv) y = cosec1 x  where x   1 or x  1   
 
2 2

y , y  0

(v) y = sec1 x  where x  1 or x  1  0  y  ; y 

2

(vi) y = cot1 x  where x  R 0 < y < 
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P - 2 (i) sin1 (sin x) = x,      
 
2 2

x
(ii) cos1 (cos x) = x;   0  x  

(iii) tan1 (tan x) = x;     
 
2 2

x

(iv) cot1 (cot x) = x;     0 < x < 

(v) sec1 (sec x) = x;   0  x  , x 
2


(vi) cosec1 (cosec x) = x;    x  0,   
 
2 2

x

P - 3 (i) sin1 (x) =  sin1 x, 1  x  1
(ii) tan1 (x) =  tan1 x,       x  R
(iii) cos1 (x) =   cos1 x, 1  x  1
(iv) cot1 (x) =   cot1 x,    x  R

P - 5 (i) sin1 x + cos1 x =

2

, 1  x  1

(ii) tan1 x + cot1 x =

2

,  x  R

(iii) cosec1 x + sec1 x =

2

, x  1

2. Identities of Addition and Substraction:
I - 1 (i) sin1 x + sin1 y

= sin1 x y y x1 12 2  



 , x  0, y  0 & (x2 + y2)  1

=   sin1 x y y x1 12 2  



 , x  0, y  0 & x2 + y2 > 1

(ii) cos1 x + cos1 y = cos1 x y x y  





1 12 2 ,  x  0, y  0

(iii) tan1 x + tan1 y = tan1
x y

xy

1

, x > 0, y > 0 & xy < 1

=  + tan1
x y

xy

1

, x > 0, y > 0 & xy > 1

=

2

, x > 0, y > 0 & xy = 1
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I - 2 (i) sin1 x  sin1 y = sin1




  22 x1yy1x , x  0, y  0

(ii) cos1 x  cos1 y = cos1




  22 y1x1yx ,

x  0, y  0, x  y

(iii) tan1 x  tan1y = tan1
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, x  0, y  0
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(ii) cos1 (2 x2  1) = 
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(iii) tan1
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(v) cos1
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If tan1 x + tan1 y + tan1 z = tan1 

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if, x > 0, y > 0, z >

0 & (xy + yz + zx) < 1
NOTE:
(i) If tan1 x + tan1 y + tan1 z =  then x + y + z = xyz

(ii) If tan1 x + tan1 y + tan1 z =

2

 then xy + yz + zx = 1

(iii) tan1 1 + tan1 2 + tan1 3 = 


