The mean value of a function

Learning Objectives

e To be able to find the mean value of a function and apply transformations.
e To be able to apply a range of integration techniques including by substitution and by parts.

Starter Questions
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Example 1

Find the mean value of {{x) = over the interval [2, 6].
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Example 2

Find the exact mean value of

f{x) = xcos2x over the interval {ﬂ, -y
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Question Practice
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Find the exact mean value of fix) = = YR the interval {D.
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2. Find the exact mean value of fix) = x sin 2x over the interval
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f(x) = In(kx), where & is a positive constant.
Given that the mean value of f(x) on the interval [0, 2] is -2, find the value of £. (4 marks)

If the function f(x) has mean value f over the interval [q, 5], and & is a real constant, then:

® f(x) + kK has mean value_ f + k over the interval [«, 5] m You canot doea
= /f(x) has mean value if over the interval [q, 5] the mean value of f(-x) or f(kx) in
this way.

® —f(x) has mean value —f over the interval [q, 5].

4,

fix) = x(x2 - 4)*
a Show that the mean value of f(x) over the interval [0, 2] is 2—:3 (3 marks)
b Use the answer to part a to find the mean value over the interval [0, 2] of =2f(x). (2 marks)



for) = —SO8X
T 2+ sinx)?
a Find [f(x)dx. (4 marks)

b Hence show that the mean value of f(x) over the interval [0, %] s — " 3::)_,(3 +4v3). (2 marks)

¢ Hence, or otherwise, find the mean value, over the interval [0, -5.‘—77] ,of f(x) + 3x. (3 marks)



Exam Question —June 2019 Core Pure Paper 2

F(x) =

(a) Using a substitution, that should be stated clearly, show that

[£(x)dx = Asinh (Bx) + ¢

where ¢ 1s an arbitrary constant and 4 and B are constants to be found.

(b) Hence find, in exact form in terms of natural logarithms, the mean value of f(x) over

the interval [0, 3].

NB: From the formula booklet

Integration (+ constant; a > (0 where relevant)
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Learning Objectives

e To be able to find the mean value of a function and apply transformations.
e To be able to apply a range of integration techniques including by substitution and by parts.

Reflection

Before this lesson | could...

During this lesson | learnt that...

| now need to...



