Foundation Mathematics 1017SCG
Week 10 Summary Sheet

Definition of Derivative

Consider the function y = f(x). The derivative or
instantaneous rate of change of the function is
written as % and is given by
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The derivative of f(z) can also be written as f/(z).
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Table of Derivatives

In the table below, n and ¢ are constants.
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Finding Turning Points Using Derivatives
At a turning point (minimum or maximum), the
dy
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Example Find the turning point of y = 2> — 82 + 6.
We will start by finding the derivative.
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derivative is zero.
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To find turning point, let % =0.
20 —8 =0
2¢ =8
r=4

The y value of the turning point can be found by sub-
stituting x = 4 into the original function.

Therefore, the turning point is at x = 4, y = —10.

Tangent Line
Consider finding the tangent to the function y = f(x)
at the point x = a.

e The tangent line is a straight line which can be

found using y — y1 = m(x — x1).

e The tangent line passes through the point f(a).
It passes through the same point as the original
function.

e The tangent line has gradient of f'(a).
It has the same gradient as the original function.
Example Find the tangent to y = 22> at z = 1.
When z =1,y =2x13=2
Therefore, the tangent passes through the point (1,2).
To find gradient, we need to find %

dy _
de

Whenle,@:6x12:6
dx

Therefore, the tangent has a gradient of 6.
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y—y1 =m(z— 1)
y—2=06(zx—1)
y—2=6x—-6
y==6zx—4
Therefore, the tangent line is y = 6x — 4.

Greatest and Least Value

Consider the continuous function y = f(x) on the fi-
nite interval a < x < b. The greatest and least
values of the function will occur at one of the follow-
ing:

e a turning point
e the end points of the domain (z = a or z = b)

e where the derivative is not defined (advanced)



