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Unit 8: Integral Calculus II
8.1) Integration by U-substitution: part 1
Question: How do we integrate more complex functions? Such as:

⁄
2x


4 + x2 dx

⁄
x2

+ 2x

x3 + 3x2 + 5
dx

⁄
≠ 3e4x dx

• For problems the following method will work...

The substitution rule

If u = g(x) is a di�erentiable function (whose range is an interval I and f(x) is continuous

on I), then:

⁄
f(g(x))gÕ

(x) dx =

⁄
f(u)du

1. Need to pick a function u (usually “ ” most function).

2. Compute it’s derivative .

3. Solve derivative for .

4. Substitute back into original integral.... sub in to and for .

* There must be NO original variables left before integrating!

5. Compute integral in terms of u. (this integral should be simpler when in terms of u’s)

6. Substitute ’s back in after integration.

Example:

⁄
2x

Ô
4 + x2 dx
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Example:

⁄
x2+2x

x3+3x2+5 dx

Example:

⁄
≠ 3e4x dx

Example: Integrate the following

⁄
sin

5 x cos x dx.
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Linear u-substitutions

For many simple functions where u is of the form (linear):

⁄
f(ax + b) dx =

where F (x) is the of f(x).

For example, if k is a constant:

⁄
ekx dx =

⁄
cos(kx) dx =

⁄
sin(kx) dx =

Note:

Example:

⁄
cos(5x) dx

Example:

⁄
e≠10x+1 dx

Example:

⁄
8fi sin(2fix ≠ 1) dx

Example:

⁄
xex2

dx


