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INVERSE TRIGONOMETRIC FUNCTIONS 

SYNOPSIS AND FORMULAE 

1. Function       Domain                   Range 

 sin-1(x)       [–1, 1]               [–π/2, π/2] 

 cos-1(x)       [–1, 1]                     [0, π] 

 tan-1(x)      (–∞, ∞)                 (–π/2, π/2) 

 cot-1(x)       (–∞, ∞)                       (0, π) 

 sec-1 (–∞,–1] ∪ [1, ∞)       [0, π/2)∪ (π/2, π] 

 cosec-1(x) (–∞,–1] ∪ [1, ∞)      [–π/2, 0) ∪(0, π/2] 

2. a) sin(sin-1x) = x for x ∈ [–1, 1] 

     sin-1(sin x) = x for x ∈ [–π/2, π/2] 

b) cos(cos-1x) = x  for x ∈ [–1, 1] 

           cos-1 (cos x) = x  for x ∈ [0, π] 

 c) tan(tan-1x) = x  for x ∈ (–∞, ∞) 

     tan-1(tan x) = x   for x ∈ (–π/2, π/2) 

 d) cot(cot-1x) = x  for x ∈ (–∞, ∞) 

     cot-1(cot x) = x for x ∈ (0, π) 

 e) sec(sec-1x) = x  for x ∈(–∞, –1] ∪ [1, ∞) 

     sec-1(sec x) = x  for x ∈ [0, π/2) ∪ (π/2, π] 

 f) cosec(cosec-1x) = x  for x ∈ (–∞, –1] ∪ [1, ∞) 

     cosec-1(cosec x) = x  for x ∈ [–π/2, 0)∪(0, π/2] 
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3. a) sin-1(–x) = –sin-1(x)  for x ∈ [–1, 1] 

 b) cos-1(–x) = π – cos-1(x) for x ∈ [–1, 1] 

 c) tan-1(–x) = –tan-1(x)  for x ∈ (–∞, ∞) 

 d) cot-1(–x) = π – cot-1(x) for x ∈ (–∞, ∞) 

 e) sec-1(–x) = π – sec-1(x) for x ∈ (–∞,–1]∪[1, ∞) 

 f) cosec-1(x) = –cosec-1(x) for x ∈ (–∞,–1]∪[1, ∞) 

4. a) sin-1(x) = cosec-1(1/x); for x ∈ [–1, 0) ∪ (0, 1) 

 b) cos-1(x) = sec-1(1/x); for x ∈ [–1, 0) ∪ (0, 1] 

 c) tan-1(x) = cot-1(1/x) for x ∈ (0, ∞) and  

     tan-1(x) = –π + cos-1(1/x)   for x ∈ (–∞, 0) 

 d) cot-1 = tan-1(1/x) for x ∈ (0, ∞) 

        =  + tan-1(1/x) for x ∈ (–,∞ 0)   

5. a) sin-1x + cos-1x =  π/2 for x ∈ [–1, 1] 

 b) tan-1x + cot-1x = π/2for x ∈ (–∞, ∞) 

 c) sec-1x + cosec-1(x) = π/2for x ∈ (–∞, 1] ∪ [1, ∞) 

6. a) sin-1(x) = cos-1( 21 x− )= tan-1(
21 x

x

−
) for 0 ≤ x ≤ 1 

 b) cos-1(x) = sin-1( 21 x− )= tan-1(
x

x21−
) for 0 < x ≤ 1 

 c) tan-1(x) = sin-1(
21 x

x

+
)= cos-1(

21

1

x+
 for x ≥ 0 

7. If 0 ≤ x ≤ 1; 0 ≤ y ≤ 1 then 

 a) sin-1x + sin-1y = s-1(x 21 y−  + y 21 x− for x2 + y2 ≤ 1  
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 b) sin-1 + sin-1y = π – sin-1(x 21 y−  + y 21 x−  for x2 + y2 > 1 

 c) sin-1x – sin-1y = sin-1(x 21 y−  – y 21 x−  

 d) cos-1x + cos-1y = cos-1(xy – 21 y− . 21 x− )for x2 + y2 ≤ 1. 

 e) cos-1x + cos-1y = π – cos-1( 21 x−  . 21 y−  – xy) for x2 + y2 > 1 

 f) cos-1x – cos-1y = cos-1(xy + 21 x−  . 21 y− ) 

8. For x > 0, y > 0 

 a) tan-1x + tan-1y = tan-1(
xy1

yx

−
+

) if xy < 1 

               = π + tan-1(
xy1

yx

−
+

 if xy > 1. 

              = 
2

π
 if xy = 1 

 b) If x and y are of same signs then    tan-1x – tan-1y = tan-1(
xy1

yx

+
−

). 

9. a) 2sin-1(x) = sin-1(2x 21 x− )cos-1(1 – 2x2) 

 b) 2cos-1(x) = cos-1(2x2 – 1) = sin-1(2x 21 x− ). 

 c) 2tan-1(x) = tan-1(
21

2

x

x

−
) = sin-1(

21

2

x

x

−
) =     cos-1(

2

2

1

1

x

x

+
−

) 

10. a) 3 sin-1x = sin-1(3x – 4x3). 

 b) 3cos-1x = cos-1(4x3 – 3x) 

 c) 3tan-1x = tan-1(
2

3

31

3

x

xx

−
−

) 
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11. a) tan-1(x) + tan-1(y) + tan-1(z) = tan-1(
)1( zxyzxy

xyzzyx

−−−
−++

) 

 b) If tan-1(x) + tan-1(y) + tan-1(z) = 
2

π
 then xy + yz + zx = 1. 

 c) If tan-1(x) + tan-1(y) + tan-1(z) = π then x + y + z = xyz. 

12. a) tan-1
m

n
 + tan-1










+
−

nm

nm
 = π/4 or –3π/4. 

 b) tan-1
n

m
 - tan-1










+
−

nm

nm
 = π/4 or –3π/4. 

 c) tan-1
2

1
 + tan-1

3

1
 = π/4  

 d) tan-1 2 + tan-1 3 = 3π/4 

 e) tan-1 1 + tan-1 2 + tan-1 3 =  π. 

 f) If tan-1 x + tan-1y = π/2 then xy = 1. 

 g) If cot-1x + cot-1y =  π/2 then xy = 1 

 h) If sin-1 a/x + sin-1 b/x = π/2 or 

     cos-1 a/x + cos-1 b/x = π/2 then     x = 22 ba + . 

 i) If tan-1 a/x + tan-1 b/y = π/2 then x = ab  

 j) If cos-1 x/a + cos-1 y/b = 0 then  
2

2

y

x
– 

ab

xy2
 cos θ + 

y

b
 = sin2 θ 

 k) If sin-1 x/a + sin-1 y/b = θ, then 
2

2

y

x
 + 

ab

xy2
 cos θ + 

y

b
  = sin2 θ. 

 l) tan-1 ( )11

1

++ xx
 + tan-1

( )( )211

1

+++ xx
 + …. . tan-1 ( )( )nxnx +−++ 11

1
  

   = tan-1(x + n) – tan-1 x. 
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