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Indefinite integrals

We will use the following notation∫
f (x) dx = F (x) means F ′(x) = f (x)
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Example

Verify that ∫
x√

x2 + 1
dx =

√
x2 + 1 + C
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Table of indefinite integrals

∫
c f (x) dx = c

∫
f (x) dx

∫
k dx = kx + C∫

xn dx =
xn+1

n + 1
+ C , n 6= −1∫

1

x
dx = ln |x |+ C

∫
ex dx = ex + C∫

sin x dx = − cos x + C∫
cos x dx = sin x + C∫
1

1 + x2
dx = tan−1 x + C∫

1√
1− x2

dx = sin−1 x + C
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Example

Verify that ∫
cos3 x dx = sin x − 1

3
sin3 x + C
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Example

Find the indefinite integral
∫

(x5 + 12x2) dx
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Example

Find the indefinite integral
∫

(x5 + 12x2) dx
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Example

Evaluate
∫ 4

1

√
t(1 + t) dx
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Example

Evaluate
∫ 1/
√

3
0

t2−1
t4−1

dx
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The net change theorem

Theorem

The integral of a rate of change is the net change.∫ b

a
F ′(x) dx = F (b)− F (a)
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Example

A particle moves along a line so that its velocity at time t is
v(t) = t2 − t − 6 measured in metres per second.

1 Find the displacement of the particle during the time period
1 ≤ t ≤ 4.

2 Find the distance travelled during this time period.
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Example (cont.)
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Example (cont.)
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