
Chapter 4-II Review
4.4 Fundamental Theorem of Calculus
The First Fundamental Theorem of Calculus
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To solve a definite integral using the first fundamental theorem:

1. Find the indefinite integral (for practical purposes ignore the added constant) of the function and rewrite noting the ends of the interval as a subscript and superscript outside brackets

2. Write the problem as the difference between the indefinite integral of the right-hand endpoint and the indefinite integral of the left-hand endpoint
3. Solve for both definite integrals (right and left-hand endpoints) and subtract.

Example 4.4a
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The Second Fundamental Theorem of Calculus
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To find the derivative of a definite integral of a function on the interval from a to x, simply solve f(x) by plugging x into the inside function.
Average Values of Integrals Over a Given Interval
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4.5 U-Substitution
When finding the integrals you can always use u-substitution. To do so:
1. Set the arbitrary constant “u” equal to a portion of the function you wish to integrate.

2. Using the equation you have involving “u” and “x” find du and any other information needed (solve for x, dx, etc.)
3. Substitute “u”, du and any other information into the integral being sure to change the interval of the integral (if a definite integral is being calculated) from being in terms of “x” into terms of “u” using the equation from step 1
4. Calculate the integral in terms of “u”. 

5. - If calculating a definite integral your answer will be a single value.

- If calculating an indefinite integral, rewrite the answer in terms of “x” using the equation you developed in step 1.

Example 4.5a
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5. The answer is 
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Example 4.5b
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4.6 Trapezoidal Rule and Simpson’s Rule
The Trapezoidal Rule and Simpson’s Rule are used to approximate definite integrals. Their most valuable use is in calculating areas under curves for which no equation can be made. In this case measurements are taken at regular intervals to give a series of approximate values for f(x).
The Trapezoidal Rule
Let n = the number of subdivisions over the interval [a,b]
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Simpson’s Rule
Let n = an even number of subdivisions over the interval [a,b]
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