Derivatives Table

Derivatives of common functions. Here a and n are constants, c is a constant and x is in radians for trigonometric functions.

Constants, powers and roots

f(x) f'(x) Valid for

¢ (constant) 0 all x

X 1 all x

X" n-x"* where x"* is defined
Vx 1/(2\/)() x>0

Vx 1/33V(x%) x#0

1/x —1/x x#0

1/x" —n/x"** x#0

Exponentials and logarithms

f(x) f'(x) Valid for
e* e all x
a*(a>0) a*Ina all x

In x 1/x x>0
In|x| 1/x x#0
log.x(@>0,a#1) 1/(x:In a) x>0
X* x*(1+ Inx) x>0

Trigonometric (x in radians)

f(x) f'(x) Valid for

sin X cos X all x

CoSs X —sinx all x

tan x sec?x x# /2 + kn
cotx —cscx x # km

sec x sec x-tan x x# /2 + kmn
cscx —csc x-cotx X # km

Inverse trigonometric

f(x) f'(x) Valid for
arcsin x 1V - x?) -1<x<1
arccos x -1/ - x?) -1<x<1
arctan x 1/(1+ x%) all x
arccotx -1/(1+x% all x
arcsec X 1/(x|-V (2 = 1)) x| > 1
arcesc X —1/(jx|-V(x* = 1)) x| > 1

Hyperbolic



f(x) f'(x) Valid for

sinh x cosh x all x
cosh x sinh x all x
tanh x sech?x all x
coth x —csch®x x#0
sech x —sech x-tanh x all x
cschx —csch x-coth x x#0

Inverse hyperbolic

f(x) f'(x) Valid for
arsinh x 1VE+1) all x
arcosh x 1V - 1) x>1
artanh x 1/(1—x% x| <1

Differentiation rules

Rule Formula

Constant multiple (¢ =cf

Sum and difference ftg'=f+¢g

Product (fg)=fg+fg

Quotient (t/e)' = (f-g—fg)/g’

Chain (f(8)))" = f'(8(x))-g'(x)

Power "' =nx"*

Variable exponent W) =u"@"Inu+ v-u'/u)
Inverse function D'(y) =1/ (x), wherey = f(x)
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