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Learning Objectives

By the end of the lesson | hope that you understand and can apply the following to a range of questions from the Unit 1
and 2 Mathematical Methods course.

* Understand what it means by average rate of change
* Understand what it means to be an instantaneous rate of change
* Know how to find both of the above for a range of questions

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook Www.maffsgu ru.com




Recap of past learning

In the previous lesson we looked at how we can find the equations of tangents and normal to a point on a line (or graph).
This is very important as the course progresses.

Another important section is being able to find average and instantaneous rates of change.

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook Www.maffsgu ru.com




Average rate of change

In a previous section of the course, we found the following:
A rate of change is defined as the gradient of a straight line joining two points.

So, to find the average rate of change, all | need to know is two coordinates on the curve and use the following formula:

b) — f(a
Average rate of change = %
Which is really just the same as:
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Instantaneous rate of change

In a previous section of the course, we found the following:
The instantaneous rate of change is defined as the value of the gradient of the tangent to a graph at one point.

So, to find the instantaneous rate of change, all we need to do is differentiate the equation and find the value of the
gradient at the given point.

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook Www.maffsgu ru.com




Example

For the function with rule f(x) = x2 + 2x, find: §<(0 ) ) ﬁLG ) JD = 3

* the average rate of change for x € [2,3] _
* the average rate of change for the interval [2,2 + h] ]0 _ Q=2
* the instantaneous rate of change of f with respect to x when x = 2. A

\)
W
|
Q

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook Www.maffsgu ru.com




Example

f?&kk

For the function with rule f(x) = x? + 2x, find:

1

mMm = ng - «gicﬂ
* the average rate of change for x € [2,3] —

* the average rate of change for the interval [2,2 + h] b - o
* the instantaneous rate of change of f with respect to x when x = 2.

X = L

(240 £2Q2ch)— €

g(f)q\f/‘\;&ge\—l%
24N =

! = ')';r}’a?— o
QCWC\ 9\ — (_f;ff‘é(&h'f‘%g"’("{b"—’?%’_(

S R EECEEEELEEY §'C;2>’;§(9“>*'°2 h
= _ Ly ehr - G th

.
-

Y

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook Www.maffsgu ru.com




Example

A balloon develops a microscopic leak and gradually decreases in volume.

2
Its volume, V (cm3), at time t (seconds) is V = 600 — 10t — ﬁtz, t>0. v -~ oo - Rk __\, = ‘ Lo
I8 @)
a) Find the rate of change of volume after:
i. 10 seconds
ii. 20 seconds d\/ — - ]O _ 2 . E,
b) For how long could the model be valid?
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Learning Objectives

By the end of the lesson | hope that you understand and can apply the following to a range of questions from the Unit 1
and 2 Mathematical Methods course.

* Understand what it means by average rate of change
* Understand what it means to be an instantaneous rate of change
* Know how to find both of the above for a range of questions

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook Www.maffsgu ru.com




Questions to complete

The following are the minimum number of questions you are expected to answer. There is nothing wrong
with answering more!

Ex 18B
Questions: TBA

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook
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