
MATH 111: ESSENTIAL DERIVATIVES

Differentiation theorems. For differentiable functions f, g and a constant
c, the following statements are true:

• (f + g)′ = f ′ + g′ and (cf)′ = cf ′ [linearity]
• (fg)′ = fg′ + f ′g [product rule]

•
(
f
g

)′
= gf ′−fg′

g2
[quotient rule]

• (f ◦ g)′(x) = f ′(g(x))g′(x) [chain rule]

Special derivatives. The following are special derivatives that are good to
remember:

• d
dxc = 0, c any constant

• d
dxx

r = rxr−1, r any real number [power rule]
• d

dx sinx = cosx

• d
dx cosx = − sinx

• d
dx tanx = sec2 x

Here are a few more trig derivatives. You’ll verify them on your next home-
work, and they too can be useful:

• d
dx cotx = − csc2 x

• d
dx secx = secx tanx

• d
dx cscx = − cscx cotx

You’ll also compute these derivatives of inverse trig functions which are
even more useful:

• d
dx arccosx = −1√

1−x2

• d
dx arcsinx = 1√

1−x2

• d
dx arctanx = 1

1+x2

When we get to Chapter 5 and define the natural logarithm function, log,
and its inverse, ex, we’ll also learn that:

• d
dx log x = 1

x

• d
dxe

x = ex

• d
dxc

x = cx log c.
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