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Differentiation

y = f(x) dy

dx
= f ′(x)

k, constant 0

xn, any constant n nxn−1

ex ex

ln x = loge x 1

x

sin x cos x

cos x − sin x

tanx = sin x

cosx
sec2 x

cosec x = 1

sin x
−cosec x cot x

sec x = 1

cosx
sec x tanx

cotx = cosx

sinx
−cosec2x

sin−1 x 1√
1−x2

cos−1 x −1√
1−x2

tan−1 x 1

1+x2

cosh x sinh x

sinh x cosh x

tanhx sech2x

sech x −sech x tanhx

cosech x −cosech x coth x

coth x −cosech2x

cosh−1 x 1√
x2−1

sinh−1 x 1√
x2+1

tanh−1 x 1

1−x2
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The linearity rule for differentiation

d

dx
(au + bv) = a

du

dx
+ b

dv

dx
a, b constant

The product and quotient rules for differentiation

d

dx
(uv) = u

dv

dx
+ v

du

dx

d

dx

(u

v

)

=
vdu

dx
− udv

dx

v2

The chain rule for differentiation

If y = y(u) where u = u(x) then dy

dx
= dy

du
· du

dx

For example,

if y = (cos x)−1, dy

dx
= −1(cos x)−2(− sin x)
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