Integration Unit

The integral or the anti derivative is the inverse operation of the derivative.

Integral Notation of the Anti derivative

Letj f (x)dx = F(x) + C, where C is an arbitrary constant and F is the antiderivative of
f

Power Rule for the Integration

c

_[cx”dx =

X" +C, where n = -1

Example 1

Evaluate I x2dx

Example 2

Evaluate Ix“ +x3 dx

'[x“ +x3 dx = ix4+l +ix3 +C
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Example 3

Evaluate Iisdx
X

IX—13 dx = jx’3dx

Example 4

Evaluate I%dx
X
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Example 5

Evaluate j 5x°dx

ij“dx:%x“*HC :gx5+C=x5+C
+



The anti derivative of the exponential function
jexdx =e"+C
Example 1

Evaluate I 4e*dx
j4exdx =4e" +C
Example 2

Evaluate I 6e*dx

J'6exdx =6e“+C

Definition

je“j—idx:je“du =e"'+C

Example 3

Evaluate I 2xe* dx
'[erxz dx

Let u=x>2
du = 2x

Ierxz :J'dueu —e'+C=¢e"+C



Example 4

Evaluate I xe2* dx

'[xezxzdx

Let u = 2x?

du :4x:d—u:x
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The Antiderivative of the Natural Logarithmic Function
J.ldx =Injx|+C

X
Example 5

Evaluate I E dx
X

J.gdx = 3In|x| +C
X
Definition

du
J.% dx=.[OL—u= Inju|+C

Example 6



du

JRax=] 2 =21 =i c = i+ C

Definite Integers
The Fundamental Theorem of Calculus

Let f(x)be a function whose anti derivative is F(x), then

[ 100 =F(@)-F(b)

Examples of Definite Integrals
Example 7

If3x2dx

3
j 3x2dx = ——
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Example 8
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x3dx
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Example 9

2
I e”dx
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Jllexdxzexll:ez_el

Example 10

0
il

jo%dx = |n(><)|l = In(10) — In(1) = In(10) — 0 = In(10)

Example 11
.2
15x4dx
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B 5x*dx = S X+
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