Mean value of a function

Starter
1.

A curve is defined parametrically by the equations x =12+ 1,y = > + 1.
(a) The region bounded by the curve, the positive x—axis and the vertical lines
corresponding to t = 0 and ¢t = 1 is rotated 360° about the x—axis. Find the

volume of solid formed.

(b) The region bounded by the curve, the positive x—axis and the horizontal lines
correspondingto t = O and ¢t = 1 is rotated 360° about the y—axis. Find the

volume of solid formed.

Notes
Consider a curve y = f(x). The area between the curve and
the x—axis between x = a and x = b is shaded

The blue dotted rectangle has been drawn so that it has the
same area as the area. The height of this rectangle,

h, is the mean value of the function y = f(x) fora < x < b.

y=f)

E.g. 1 For the diagram above, express the value of / in terms a b
of an integral involving y = f(x).
Working: The area of the blue rectangle is the same as the area under the curve

betweenx = aandx = b

b
Area of blue rectangle = I f)dx
a

The width of the rectangle is b — a:

The mean value of the function y = f(x) betweenx =aandx = b is p

This is given in the formula booklet.

b
h(b —a) = J fx)dx

b
h J f(x)dx

=b—a

b
J f(x)dx.



E.g. 2 Calculate the mean value of these functions over the given interval:
(a) y = tanh x 0<x<2
() y = 8sinh?x 1<x<6

7
(c) y=— 2 <x <4/3
— \/— \/—

Give your answers exactly.

2
Working: (a) Mean value = —J tanh xd x
1 NG
=— [ln cosh x]
2

0
1
= E(In cosh2 —Incosh0)
e +e™*
Since cosh x = ———
1 e + 2 0+ o0
Meanvalue=—({In—— - In—
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=—|In ¢ ¢ — ln 1)
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Exercise
p192 8E Qu 1i, 2, 3-7

Summary

The mean value of the function y = f(x) betweenx = aandx = b is ,
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