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Table of Differentiation Formulas

d d d
— (=0 — (x") = nx! —(e") = e
(0 )= n ()
(cf) =cf (f+g)=r+g (f—g=r—-4¢g
N\ gf —fg
g g
Derivatives of Trigonometric Functions
d d
— (sin x) = cos x — (csc x) = —csc x cot x
dx dx
d _ d
— (cos x) = —sin x — (sec x) = sec x tan x
dx dx
d d
— (tan x) = sec’x — (cot x) = —cscix
dx dx
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Derivatives of Inverse Trigonometric Functions

d (sin"'%) 1 d (csc-1) 1

— (sin” 'x) = — — (csc™ly) = —

dx V1 — x? dx x+/ X% — 1

d (cos™%) 1 d (sec-1%) 1

—(cos ') = ——— — (sec ly) =

dx V1 ="x% dx xxt —1

d 1 d 1

—(t -1y — - t—ly) = —

dx (tan™x) 1 + x? dx (cot™x) 1 + x°
d 1 d 1 d 1
E(log&X)_xlna E(lnx)=— Eln|x|=—
d gf(X) i Xy — 5F d XN . X
E[lng()]=9(X) dx(e) e E(a)—alna
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Definition of the Hyperbolic Functions
sinh x = # csch x = sinlh .
cosh x = # sech x = coslh .
- S S0

Hyperbolic ldentities

sinh(—x) = —sinh x cosh(—x) = cosh x

cosh’x — sinh’x = 1 1 — tanh®’x = sech®x

sinh(x + y) = sinh x cosh y + cosh x sinh y

cosh(x + y) = cosh x cosh y + sinh x sinh y

—
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1| Derivatives of Hyperbolic Functions

d
Tx (sinh x) = cosh x

d
= (cosh x) = sinh x

d
—— (tanh x) = sech®x

d
ax (csch x) = —csch x coth x

d
o (sech x) = —sech x tanh x

d
— (coth x) = —csch®x
dx

dx
6 | Derivatives of Inverse Hyperbolic Functions

d 1

— (sinh™'x) = ——=
dx ( ) V1 + x?
d 1

— (cosh™x) = ——
dx xt—1
d 1

— (tanh™'x) =

dx (tanh™"x) 1 — x*

d
(csch™lx) = —

1
| x|v/x? + 1
d 1
— (sech™lx) = —
dx ( ) x+/1 — x?

1
1 — x*

d
— (coth™lx) =
dx (coth™)
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The Chain Rule If g is differentiable at x and fis differentiable at g(x), then the

composite function F'= feo g defined by F{x) = f(g(x)) is differentiable at x and
F" is given by the product

Fi(x) = f'(9(0) * 9'(%)
In Leibniz notation, if y = f(u) and u = ¢(x) are both differentiable functions, then

dy dy du
dx du dx

4 | The Power Rule Combined with the Chain Rule If n is any real number and
u = ¢g(x) is differentiable, then

d ny __ n—lﬂ
dx (u") = nu dx
. d n n—1 ’
Alternatively, e [g(0)]" = ng(x)]" - g'(x)

——


https://cutt.us/calculus1uhb

n

x—=0 n—m

e=lim (1 + x)'* e = lim (1 +1)n
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