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Derivatives & Antiderivatives

General Rules

Linearity
(af )′=af ′

∫
af =a

∫
f

Linearity
(f +g )′=f ′+g ′ ∫

(f +g )=
∫
f +

∫
g

Product Rule (f g )′=f ′g+f g ′ ∫
udv =uv−

∫
vdu Int. by parts

Division Rule
(
f
g

)′
=

f ′g−f g ′

g 2

Chain Rule (f ◦g )′=(f ′◦g )g ′
∫
f (g (x ))g ′(x )dx

u-substitution
u=g (x )

du=g ′(x )dx

}
=
∫
f (u)du

Above: a ∈Ò is a constant, and f and g functions.

Elementary Functions (Powers and Partial Fractions)

f (x ) f ′(x )
∫
f (x )dx

a 0 ax+C

x 1 x 2

2 +C

x 2 2x x 3

3 +C

x α αx α−1
x α+1

α+1+C (α,−1)
ln|x |+C (α=−1)

1
x

−1
x 2 ln|x |+C

1
x−ζ

−1
(x−ζ)2 ln|x−ζ |+C

1
(x−ζ)k

−k
(x−ζ)α+1 − 1

k−1
1

(x−ζ)α−1+C (k ≥ 2)
1

x 2+a2
−2x

(x 2+a2)2
1
aarctan

(
x
a

)
+C

1
(x 2+a2)k

−2k x
(x 2+a2)k+1

1
2(k−1)a2

x
(x 2+a2)k −1

+ 2k−3
2(k−1)a2

∫
dx

(x 2+a2)k −1
(k ≥ 2)

x
x 2+a2

2a2

(x 2+a2)2
− 1

x 2+a2
1
2 ln

��x 2+a2
��+C

x
(x 2+a2)k

2k a2

(x 2+a)k+1− 2k−1
x 2+a2

− 1
2(k−1)

1
(x 2+a2)k −1

+C (k ≥ 2)

Above: c ∈Ò, α,ζ ∈Ò, k ∈Î and a >0 are constants,
and C the antiderivative constant.
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Elementary Functions (Exponentials and Logarithms)

f (x ) f ′(x )
∫
f (x )dx

ex ex ex+C

lnx 1
x x lnx−x+C

bx (lnb)bx 1
lnbb

x+C

logbx
1

(lnb)x x logbx− x
lnb+C

Above: b >0 are constants, and C the antiderivative constant.

Elementary Functions (Trigonometric Functions)

f (x ) f ′(x )
∫
f (x )dx

sinx cosx −cosx+C

cosx −sinx sinx+C

tanx sec2x =1+tan2x ln|secx |+C

cscx −cscxcotx −ln|cscx+cotx |+C

secx secx tanx ln|secx+tanx |+C

cotx −csc2x =−1−cot2x −ln|cscx |+C

arcsinx 1√
1−x 2

xarcsinx+
√
1−x 2+C

arccosx −1√
1−x 2

xarccosx−
√
1−x 2+C

arctanx 1
1+x 2 xarctanx− 1

2 ln|1+x 2 |+C

arccscx −1
x
√
x 2−1

xarccscx+arcsinx+C

arcsecx 1

x
√
x 2−1

xarcsecx+arccosx+C

arccotx −1
1+x 2 xarccotx+ 1

2 ln|1+x 2 |+C

Above: C is the antiderivative constant.
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Elementary Functions (Square Roots of Quadratic Polynomials)

f (x ) f ′(x )
∫
f (x )dx√

a2−x 2 −x√
a2−x 2

a2

2 arcsin
x
a +

1
2x

√
a2−x 2+C

√
x 2+a2 x√

x 2+a2
1
2x

√
x 2+a2+ a2

2 ln
���x+√

x 2+a2
���+C

√
x 2−a2 x√

x 2−a2
1
2x

√
x 2−a2− a2

2 ln
���x+√

x 2−a2
���+C

1√
a2−x 2

x

(a2−x 2)
3
2

arcsinx
a +C

1√
x 2+a2

−x
(x 2+a2)

3
2

ln
���x+√

x 2+a2
���+C

1√
x 2−a2

−x
(x 2−a2)

3
2

ln
���x+√

x 2−a2
���+C

Above: a >0 is a constant, and C the antiderivative constant.


