
MAC 2312 Differentiation Rules

General Formulas

d

dx
[c] = 01.

d

dx
[cf(x)] = c′f(x)2.

d

dx
[f(x)± g(x)] = f ′(x)± g′(x)3.

d

dx
[xn] = nxn−14.

d

dx
[f(x)g(x)] = f(x)g′(x) + g(x)f ′(x)5.

d

dx

[
f(x)

g(x)

]
=

g(x)f ′(x)− f(x)g′(x)

[g(x)]2
6.

d

dx
[f(g(x))] = f ′(g(x))g′(x)7.

Exponential and Logarithmic Functions

d

dx
[ex] = ex8.

d

dx
[ax] = ax ln a9.

d

dx
[ln |x|] =

1

x
10.

d

dx
[loga x] =

1

x ln a
11.

Trigonometric Functions

d

dx
[sinx] = cos x12.

d

dx
[cosx] = − sinx13.

d

dx
[tanx] = sec2 x14.

d

dx
[cotx] = − csc2 x15.

d

dx
[secx] = secx tanx16.

d

dx
[cscx] = − cscx cotx17.

Inverse Trigonometric Functions

d

dx

[
sin−1 x

]
=

1√
1− x2

18.
d

dx

[
cos−1 x

]
= − 1√

1− x2
19.

d

dx

[
tan−1 x

]
=

1

1 + x2
20.

d

dx

[
cot−1 x

]
= − 1

1 + x2
21.

d

dx

[
sec−1 x

]
=

1

x
√
x2 − 1

22.
d

dx

[
csc−1 x

]
= − 1

x
√
x2 − 1

23.


