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2 Derivatives

2 1 Introduction to derivatives and their properties

Topic 2.1 C Implicit differentiation second

derivative

Implicit differentiation

For equations that are difficult to write in terms

of a function one can use implicit differentiation

Example x't ya 1 unit circle
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We get the same via implicit differentiation

Suppose y y x and differentiate It y n
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Second derivative

If we differentiate the derivative again
we get the second derivative i e the local

change of the slope of the function
Ex f x x2 f x f x

We can also write

f x If É
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If the change of the slope of the function
is positive at a point the slope is

getting larger i.e the curve is curving

up words

f x O

f is concave up or convex

I
convex i.e curving upwards

or has positive curvature

tangent line is belowgraph

If the change of the slope of the function
is negative at a point the slope is

getting smaller i.e the curve is curving

downwards

f x so



f

f is concave down or concave

Moncave
i.e curving downwards
or has negative curvature

tangent line is abovegraph

if f x 0 the slope is not changing at

X i e the slope remains constant at x and

the curve does not curve up or down at x

Example of entirely convex function
f x
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Example of entirely concave function
LA x2

Furthermore

If f so then f is increasing

if f so then f is decreasing



so if f changes sign at a point x then the

rate of change of the rate of change in physical

terms the acceleration changes sign

Such a point is called point of inflection f x 0
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