
Math 208 Inverse Trigonometric Formulas

Di¤erentiation Formula

1.
d

dx
(arcsinx) =

1p
1� x2

2.
d

dx
(arccos x) = � 1p

1� x2

3.
d

dx
(arctanx) =

1

1 + x2

4.
d

dx
(arccotx) =

5.
d

dx
(tanx) = sec2 x = 1 + tan2 x

6.
d

dx
(cotx) = � csc2 x = �1� cot2 x

Integration Formula

Z
1p
1� x2

dx = arcsin x+ C

Z
� 1p

1� x2
dx = arccosx+ C

Z
1

x2 + 1
dx = arctan x+ C

4)
Z
csc x dx = � ln jcsc x+ cotxj+ C

5)
Z
tan x dx = ln jsec xj+ C

Z
cotx dx = ln jsin xj+ C
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Proofs

1)
d
�
sin�1 x

�
dx

=
1p
1� x2

sin
�
sin�1 x

�
= x

d
�
sin
�
sin�1 x

��
dx

=
d (x)

dx

cos
�
sin�1 x

�
�
d
�
sin�1 x

�
dx

= 1

d
�
sin�1 x

�
dx

=
1

cos
�
sin�1 x

�
We now only need to simplify cos

�
sin�1 x

�
. Let � = sin�1 x. This means that ��

2
< � <

�

2
, sin � = x;

and we need to simplify cos �. Since sin2 � + cos2 � = 1;

cos � = �
q
1� sin2 � = �

p
1� x2

Since ��
2
< � <

�

2
, cos � is positive and so cos

�
sin�1 x

�
=
p
1� x2 Thus

d
�
sin�1 x

�
dx

=
1p
1� x2

.

2)
d (cos�1 x)

dx
= � 1p

1� x2

cos
�
cos�1 x

�
= x

d (cos (cos�1 x))

dx
=

d (x)

dx

� sin
�
cos�1 x

�
� d (cos

�1 x)

dx
= 1

d (cos�1 x)

dx
= � 1

sin (cos�1 x)

We now only need to simplify sin (cos�1 x). Let � = cos�1 x. This means that 0 < � < �, cos � = x; and
we need to simplify sin �. Since sin2 � + cos2 � = 1;

sin � = �
p
1� cos2 � = �

p
1� x2

Since 0 < � < �, sin � is positive and so sin (cos�1 x) =
p
1� x2 Thus d (cos

�1 x)

dx
= � 1p

1� x2
.

3)
d (tan�1 x)

dx
=

1

x2 + 1
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tan
�
tan�1 x

�
= x

d (tan (tan�1 x))

dx
=

d (x)

dx�
1 + tan2

�
tan�1 x

��
� d (tan

�1 x)

dx
= 1�

1 + x2
�
� d (tan

�1 x)

dx
= 1

d (tan�1 x)

dx
=

1

x2 + 1

4)
d (cot�1 x)

dx
= � 1

x2 + 1

cot
�
cot�1 x

�
= x

d (cot (cot�1 x))

dx
=

d (x)

dx�
�1� cot2

�
cot�1 x

��
� d (cot

�1 x)

dx
= 1�

�1� x2
�
� d (cot

�1 x)

dx
= 1

d
�
sin�1 x

�
dx

= � 1

x2 + 1

c
 copyright Hidegkuti, 2012 Last revised: May 27, 2012


