
5.4 Indefinite Integrals and the Net Change Theorem

Because of the relation between antiderivatives and integrals given by the Fundamental Theorem,
the notation

∫
f(x)dx is traditionally used for an antiderivative of f and is called an indefinite

integral. Thus ∫
f(x)dx = F (x) means F

′(x) = f(x)

You should distinguish carefully between definite and indefinite integrals. A definite integral∫ b
a f(x)dx is a number, whereas an indefinite integral

∫
f(x)dx is a function (or family of functions).

Table of Indefinite Integrals

•
∫
cf(x)dx = c

∫
f(x)dx

•
∫
kdx = kx+ C

•
∫
xndx = xn+1

n+ 1 + C (n 6= −1)

•
∫
exdx = ex + C

•
∫

sin xdx = − cosx+ C

•
∫

sec2 xdx = tan x+ C

•
∫

secx tan xdx = secx+ C

•
∫ 1
x2 + 1dx = tan−1 x+ C

•
∫

[f(x) + g(x)]dx =
∫
f(x)dx+

∫
g(x)dx

•
∫ 1
x
dx = ln |x|+ C

•
∫
bxdx = bx

ln b + C

•
∫

cosxdx = sin x+ C

•
∫

csc2 xdx = − cotx+ C

•
∫

cscx cotxdx = − cscx+ C

•
∫ 1√

1− x2
dx = sin−1 x+ C
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Example 1 Find the general indefinite integral.

(a)
∫

4√ (b)
∫ (

x5dx x2 + 1 + 2
1

x + 1

)
dx (c)

∫
sec t(sec t+ tan t)dt (d)

∫ sin 2x
sin x dx
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Example 2 Evaluate the integral.

(b)
∫ 8

1

2 + t
3√
t2
dt (c)

∫ 1

0
(x10 + 10x)dx (d)

∫ π/4

0
sec θ tan θdθ(a)

1

x

2 −
2
x

∫ 2 ( )
dx

Net Change Theorem The integral of a rate of change is the net change:∫ b

a
F

′(x)dx = F (b)− F (a)

This principle can be applied to all of the rates of change in the natural and social sciences that
we discussed in Section 3.7.
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