Calculus Chapter 4.5a U-Substitution Method for Indefinite Integrals

U-Substitution is the reverse of the derivative chain rule. We want to look for a function and its
derivative to be in the integral.

Example 1:
Suppose f(x) = sin(3x)

This means that:
f'(x) = cos(3x) - 3
f'(x) = 3 cos(3x) [3cos(3x)dx =sin(3x) +C

U-Substitution Steps:

1. Assign the ‘v’ value to the expression inside the parentheses.
. .. du
Find the derivative of u: Ix

2

3. Solve for dx.

4. Rewrite the integral in terms of u and du. (Check to make sure no ‘x’ or ‘dx’ remains)

5. Evaluate the Integral

6. Write the answer in terms of x.

7. **Not all Integral problems require U-Substitution. Check first to see if expansion/rewriting
problem will allow problem to only need the Power Rule**-

Ex. 2: Ix(xz +1)15dx

Ex. 3: sz S‘eC2 (2x3 )dx;

Ex. 4: j.x3 V5—x*dx



Ex. 5: jtans xsec’ x dx

Ex. 6: f Ch y)[%jdy

Change of Variable U-Substitution Method:

Ex. 7: _[ xx +3dx

Ex. 8: sz V2 —xdx
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