C2 CHAPTER 9

DIFFERENTIATION

INCREASING & DECREASING FUNCTIONS
An increasing function in the interval (a, b) is one where the gradient is positive for all points in the interval.
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A decreasing function in the interval (a, b) is one where the gradient is negative for all points in the interval.
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Example
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[If possible, it is advisable to make a sketch of f’(x)]
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Ex 9A

STATIONARY POINTS
These are points on a curve where the gradient is zero.

There are 3 possibilities:
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Points of inflexion can also go the other way:
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It is also possible to have points of inflexion where the gradient does not equal zero (but these are not in C2!)
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To find the coordinates of a stationary point:
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Example
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There is a minimum point (4, 28)
Note that the gradient of the gradient goes from –ve through zero to +ve, so it is increasing.  Therefore the gradient of the gradient must be +ve.


[image: image14.wmf]y

=

x

2

–

8

x

–

2

0

Þ

d

y

d

x

=

2

x

–

8

Þ

d

2

y

d

x

2

=

2

 

y

=

x

2

–

8

x

–

2

0

Þ

d

y

d

x

=

2

x

–

8

Þ

d

2

y

d

x

2

=

2

 


This gives an alternative method to testing the gradient either side of the turning point.
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Example 1
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Sometimes you may be asked to sketch the curve as well
Example 2
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Ex 9B
USING TURNING POINTS TO SOLVE PROBLEMS

Example

A cylinder has a radius r metres and a height h metres.  The sum of the radius and the height is 2 metres.
Find an expression for the volume V of the cylinder as a function of r only and hence find its maximum volume.
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Ex 9c
Mixed Ex 9D
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