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Indefinite Integrals

Note that integrals and derivatives are inverse operations. If you take the integral of a function, and then take its derivative, you should get back what you started with:
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It is important to distinguish between definite and indefinite integrals:

· A definite integral has limits of integration (the endpoints of the closed interval). This always evaluates to a number.


· An indefinite integral does not have limits of integration, and always evaluates to a family of functions. Recall that a family of functions is simply a collection of identical functions with different y-intercepts. It is extremely important to always include the constant of integration (+C).

Familiarize yourself with the “Table of Indefinite Integrals” on page 406. This is a sub-set of the “Table of Integrals” from the “Reference Pages” section.

The Net Change Theorem (Page 408)

Let’s work this in a direction more familiar to us.

Imagine you are driving from Tucson to Phoenix. The following chart shows your distance at 30-minute intervals:

	
	1st
	2nd
	3rd
	4th
	5th

	Time (minutes)
	30
	60
	90
	120
	150

	Distance (miles)
	20
	50
	80
	110
	116


Let’s say we can find some function F(x) that represents these data points.

You can calculate the distance you’ve traveled over a specific 30-minute period by subtraction:

The distance you traveled for the 3rd 30-minute period is 80-50=30.

80 is F(90), and 50 is F(60), so we could write this F(90)-F(60).

The interval is from 60 minutes to 90 minutes. Let 60=a and 90=b, we now have F(b)‑F(a).

F(b)‑F(a) is the net change in distance. You may recognize this from the Fundamental Theorem of Calculus, Part 2:
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We modify this only slightly to get the Net Change Theorem:
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To tie our example to the theorem, recall that the derivative of a function is the rate of change. The derivative of our distance function F(x) would be our velocity F’(x). Velocity is a rate of change – the change in distance with respect to time. 

Integrating a rate of change function gives is the net change. Integrating velocity over an interval gives us the change in distance.
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