MA140-Engineering Calculus

Lecture 33
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Average value of a function over a range:
The average of n numbers is:

>
>

y = f(x)
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We divide [a, b] into n subintervals of equal width Az = (b — a)/n.
The average of the n sampled values is:

fler) + flea) +---+ flen) _ Zka

n

= BT S ) = o Y e

k=1 k=1

The average is obtained by dividing a Riemann sum for f on [a,b] by
(b—a), son — oo or Az — 0, we get:

b
i [ s
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Example 1.1
Find the average value of f(z) = v4 — 22 on [-2,2]

IR
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The average of the function is:

b A
e L

The area between the semicircle and the z—axis from —2 to 2 can be
computed using the geometry formula:

1 1
Area = 3 nr? = 3 7(2)% =2x
So the average value of f is
1
av(f) = 3(2m) = =
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It is sometimes convenient to use an alternative kind of average for the

values of a function, f(x), between z = a and x = b.
The Root Mean Square Value provides a measure of central tendency for

the numerical values of f(z) and is defined to be the square root of the
Mean Value of f?(x) from z = a to x = b. Hence:

R.M.S = \/b i - /ab[f(x)Pd:U
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An electric current i(0) is given by i(6) = I'sin(f) where I is a constant.
Find R.M.S of i(f) over 0 < 6 < 27

R.M.S = \/b i - /ab[f(:E)Pd:L'

1 2
_ 012
R.M.S \/27r 0 /0 [I sin 0]2d6

So

Then:

1 2m 2 2m
R.M.S)? = / Isi 92d9—/ in? 0d6
[ ] 27 —0 J, [ sin 6] ; sin
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Recall sin? 0 = 3(1 — cos 26), so

(RM.S]? = ; / (1~ cos 20)df
> I’ 1 1 o
[R.M.S]? = %5(9— 581n20)}
Therefore
[RAM.S]? = j; [(or - %sin(élﬂ')) —(0- %sin(O))]
Then: P 1 ;
[R.M.S)? = E(Qw) =5 = R.M.S = 7
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Find the centroid of the area under the curve y = 2x between the lines
r=0and z=1
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