Average value of a function; MVT for integrals
Lesson 82 - Module 3 — Integral Calculus - The Calculus Course - dailymaths.uk/course

Practice problems

1. Find the average value of f(z) = 42% — 2z on the interval [0, 2].

1

= - on the interval [1, e].

2. Find the average value of f(x)

3. For f(z) = 322 on the interval [0, 2], find the average value and then find the value ¢ guaranteed
by the Mean Value Theorem for Integrals.



Solutions

1. Find the average value of f(r) = 42® — 2 on the interval [0, 2].

Identify the interval width: b —a =2 -0 = 2.

Set up the integral: f02(4x3 —2z) dx.

e Find the antiderivative: z* — 2.

Evaluate the definite integral: (24 —22) — (0* —0%?) =16 — 4 = 12.

Divide by the width: fay, = 12 =6.

Answer: 6

2. Find the average value of f(z) = 1 on the interval [1,e].

Identify the interval width: e — 1.
Set up the integral: ;" 1 dz.

Find the antiderivative: In |z|.
Evaluate the definite integral: In(e) —In(1) =1—-0=1.

Divide by the width: fa, = ﬁ

Answer: \fracle-1

3. For f(x) = 322 on the interval [0, 2], find the average value and then find the value ¢ guaranteed
by the Mean Value Theorem for Integrals.

Interval width is 2 — 0 = 2.
Integral is f02 3r2dr =[2%)3=8-0=38.

T
e Average value is favg = % =4.

e Set f(c) =4, so0 3¢ = 4.
e Solve for ¢: ¢? = %, so ¢ = % = % (since ¢ must be in [0, 2]).

Answer: f \textavg = 4, ¢ = \frac2\sqrt3
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