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Theorem 3 — The Mean Value Theorem for Definite Integrals
If f (x) is continuous on [a,b], then at some point c in [a,b],

f(c):bfla'[:f(x)dx.

Theorem 4 — The fundamental Theorem of Calculus, Part 1
If f iscontinuous on [a,b], then F(x) :IX f (t) dt is continuous on [a,b] and differentiable on (a,b) and its

derivative is f (X) :

(Equation 2) f(x)=F'(x) =‘Z—'; = (?—X [IRICK

Theorem 4 (continued) — The fundamental Theorem of Calculus, Part 2
If f iscontinuous on [a,b], then F is any antiderivative of f on [a,b], then

[T t(x) dx=F(b)-F(a).

Theorem 5 — The Net Change Theorem
The net change is differentiable function F(x) over an interval a<x <b is the integral of its rate of change:

F(b)-F(a)=[ F/(x) dx.

Total Area Summary:
To Find the area between the graph of y = f(x) and the x-axis over the interval [a,b]:
1. Subdivide [a,b] at the zeros of f.

2. Integrate f over each subinterval.

3. Add the absolute values of the integrals.

For some of the exercises in this section it is more efficient if we use the Substitution techniques given in
section 5.5.
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