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’ ’ ‘ Average Value of Function

} ‘ ‘ How Long is the Average Chord of a Circle?
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The average of n numbers is the sum of the numbers divided by n. How would we define the average value of
an arbitrary function f over a closed interval [a, b]?

av(f) == [ f(x)dx

Mean Value Theorem for Definite Integrals : 2 saaell JalSill 8 ddaus gial) Al 4,05
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If f is continuous on [a, b], then at some point ¢ in [a, b],

f(©) == [ f(x)dx




Definite Integral and Area : 4abuall 5 2 sasall Jalsill
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Here are some questions for you based upon the graph . Write a statement that

y=f(x)
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jbf(x)dx = .

Consider the region in the first

guadrant under the curvey y = (%) x from x=0to x = b (see figure).

(a) Use a geometry formula to calculate the area of the region.
(b) Find all antiderivatives of y.

(c) Use an antiderivative of y to evaluate fob y(x)dx.
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If you know that the height that an ant could reach while climbing a wall is shown by this relation f(t) =
2 + 0.5t when t is the time per minute and t € [0,16]
1) Find the average height that the ant could reach during the period [2,10]
2) After how many minutes can the ant reach that height?
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Suppose we have a circle of radius r centered at the origin. We want to
know the average

length of the chords perpendicular to the diameter [-r, r] on the x-axis.
1. Show that the length of the chord at x is 2vr? — x2.

2. Set up an integral expression for the average value of 2vr?2 — x?
over the

interval [-r, r] .

3. Evaluate the integral by identifying its value as an area.

4. So, what is the average length of a chord of a circle of radius r?

5. Explain how we can use the Mean Value Theorem for Definite
Integrals

(Theorem 3) to show that the function assumes the value in step 4.
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If f(x) = Va? — x2shown on the next form and f_aaf(x)dx =2m:

1) Find the value of a
2) Find the average value of the function in [-a,a] .
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3) Atwhich point in this period , the function will take this value?




