Differentiation Formula List

Power Rule

dy 1 d n—1,,/

_ n ay _ n— a rony

y =ax" = — =nax or dx[u]—nu u
d o

= [cu] = cu
Product & Quotient Rule
L3 [uv] = uv’' + v’ d [u] _
dx B dx vl v?
Chain rule

The chain rule is used to differentiate composite functions which may be presented in

many different forms.

Z_z - Z_i X Z—Z or forh = f(g(x)), ' (x) = f'(9(x))g'(x)

Trigonometric Functions

d [cosu] = —(sinuw)u’

d . _ ! °
[sinu] = (cosuw)u =

dx

Inverse and Reciprocal Trigonometric Functions

4 roint _—u’ — [secu] = (secutanu) u’
a[sm ul] = T dx =
d -1,7 — —u i [cosecx] = — (cosec ucotu)u'
a[cos ul] = T3 dx

d
d ~ u’ —[cotx] = — (cosec?u)u’
a[tan 1u]=1+u2 dx[ |
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—e* =¢e* —et =e"u
X dx

Logarithmic Functions

d Iy — 1 d Iy — u'

T nx = o Tx nu=—

Parametric Differentiation

If x and y are functions of a parameter ¢, then

d dy/dt
dy _ dyjdt a2y ailaxjad)
dx dx/dt dx? dx/dt

Polar Differentiation

r = f(6) can be written in parametric form as
x=rcosf = f(6)cosfandy =rsinf = f(6)sin 6

d dy/de
Then, by parametric differentiation, & dy/do
dx dx/de
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If a real valued function f is continuous on a closed interval [a, b], differentiable on the

Rolle’s Theorem

open interval (a,b), and f(a) = f(b), then there exists at least one value c in the open

interval (a, b) such that f ’(c) = 0.

The Mean Value Theorem

If a real valued function f is continuous on a closed interval [a, b], differentiable on the

open interval (a, b), then there exists a point ¢ such that

f (b) f(a)

b—a

f'le) =

L'Hospital’s Rule

For two functions f(x) and g(x), if either
lim f(x) = lim g(x) = 0or lim f(x) = £ and lim g(x) = +o
xX—a X—a x—a x-a

Then provided that lim —= f(x) exists lim — fx) _ im [1x)
x—a 9(x) x—ag(x)  x—ag/x)
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