Note: f(x) and g(x) are both functions of x, and f'(x) = ;—x f(x),and g'(x) = %g(x)

Remember: Take down the power, power minus 1

Basic Differentiation
d

—x" =nx

dx

n-—1

Differentiation Techniques

Product Rule

d
2o S Ixg(x) = f(0)g'(x) + £ ()9 (x)

Remember: Copy first term and differentiate second term ‘plus’
copy second term and differentiate first term

Example:

i(2x+1)(x—5) = (2x+1)i(x—5)+(x—5)i(2x+1)
dx dx dx

=Qx+ (1) + (x—5)(2)
=4x -9

Trignonometrical Functions
d
asin[f (x)] = f'(x) cos [f (x)]
d
ECOS[f(x)] = f'(x)[—sin f(x)]

d
atan[f(x)] = f'(x)[sec? f(x)]

Example,

d d
Esm(l —10x) = a(l — 10x) cos(1 — 10x)
= —10cos(1 — 10x)
d d
—cos(12x — 1) = —(12x — 1)x—sin(12x — 1)
dx dx
= —12xsin(12x — 1)

Exponential Functions
ief(x) = f'(x)ef®
dx

Example:

d

_e(2x2+x) — i(zxz + x)x6(2x2+x)
dx

dx
= (4x + 1)e@**+»)

Quotient Rule

i(f(x)) _f)g'(x) = f'(x0)g(x)

dx\g(x)/ [9(0)]?

Remember: Copy bottom and differentiate top minus copy top and differentiate

bottom, whole function divided by bottom squared

Example:

d d
d2x+1_ (4x —5) ﬁ(2x+1)—(2x+1)a(4x—5)

Logarithmic Functions

d f'(x)
alnf(x) = m

Example:

d
d = (3x% - 10)
—m@Bx?-10) =4 -

dx 3x2-10
6Xx

T 3x2-10

dx4x —5 (4x — 5)2
_(4x-52)-C2x+1M@)  -14
a (4x — 5)2 " (4x —5)2

Example:

10(2x + 1)°(2)
=20(2x + 1)°

Chain Rule
d -1
d—x[f COI™ = nf' () [f (x)]

Remember: Take down the power, power minus 1, multiplied
by the differential of the function inside

d d
— 2x+ DY =10Q2x + DO 1 —2x + 1)
dx dx




