Calculus I Section 6-1: Average Function Value

Question 2

Find the average value of the function
f(@) =In(1 + 2%

on the interval [—1, 1].
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Calculus I Section 6-1: Average Function Value

Question 2 - Solution

The average value of a function f on [a, b] is

1 b
favg = mL f(ﬂf) dCC

Here a = —1 and b =1, so

1 1
favg = */ ln(l + :L‘Q) dx.
2J)a

Notice that In(1 + 2?) is an even function, since
In(1 + (—2)?) = In(1 + 2?).

Therefore,
1 1
/ ln(1+x2)dx:2/ In(1 + 2?) da.
~1 0

Thus,
1
fave = / In(1 4 2?) da.
0
Evaluate the integral using integration by parts. Let
u = In(1 + z?), dv = dz.

Then
2x

du=
Y 1+ 22

dx, v =

Apply integration by parts:

22

122 dx.

/1n(1 +22) dw = zn(1 +22) — /

Rewrite the integrand:

222 _ 2
1+22 ~ 1422
Thus,
2
/ln(l + 2?) dx = x1n(1 4 2?) — / (2 - ch?) dx.
Integrate:

zIn(1 + 2?) — 2z + 2arctan z.

Evaluate from 0 to 1:

[zIn(1+2%) — 22 + 2arctanx]é =ln2-2+ g
Therefore,
G
In2 -2+ —
n + B
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