Calculus I Section 6-1: Average Function Value

Question 9

Find the average value of the function

flx)y=+vVz2+1

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

Question 9 - Solution

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

1 b
favg = mL f(ﬂf) dCC

Here,

1 1
fanzi/ vVx2+ 1dz.
—1

Notice that v/z2 + 1 is an even function, so

1 1
/ \/:E2+1dx:2/ Va2 +1ldz.
-1 0

Thus, )
fos = | VP Tdo.
Evaluate the integral using trigonometric substitution. Let
r =tand, dz = sec® 0 df.

When 2 =0,0 =0. Whenz =1, 0= 7.

Substitute:
1 /4 /4
/ \/x2+1d:c:/ sec@-sec20d0:/ sec3 6 df.
0

0 0
Use the standard result

. 1
/86639d9: 5(sec@tan9+ln|se69+tan0|).

Apply the limits:
1 /4
5 (secBtanf + In(sec 6 + tan6))
0

Evaluate: - -
Sec(z) = \/5, tan(z) =1,
sec(0) =1, tan(0) =0.
Thus,

fave = % (\@Jr In(1+ x@)) .

(\@ +In(1+ \/5))

N | =
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