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.     Starter    .
Differentiate
1)  y = x8 + 4





2)  y = (x + 3)(x + 5)
3)  
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4) Given 
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 Find the gradient when x = 2

7) Find the equation of the tangent to y = x2 + 4x + 3 when x = 1

8) Find the equation of the tangent to y = 3x2 + 5x  when x = -2
.     Second Derivative    .
[image: image6.emf]grad=0


 


 


Local Maximum


grad=0


Local Minimum




grad=0

 

 

Local Maximum

grad=0

Local Minimum

If we differentiate a function twice we get the second derivative
f(x) = x3 + 4x + 8

y = x8


y = x-2 
The rule for the graph
f’(x) = 
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The rule for the change in the

 graph (gradient) of the graph
f’’(x) = 
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The rule for the change in the 













gradient of the graph
Practice[image: image7.emf] 


 




 

 













(How the gradient changes)
1)  y = 2x6  find y’’

2)  f(x) = 5x2   Find f’(x)

3)  y = 8x  find y’’

4)  
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   find f’’(x)
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.     Maximum and Minimum Points    .
Key Concepts

A ‘stationary point’ has GRADIENT = 0

It can be either: a maximum, minimum or a point of inflection 

Maximum
     

Minimum
          Point of inflection


If we can find where the gradient = 0…
Then we can find the coordinates of the maximum

or minimum…

.     How does the gradient change?    .
A ‘stationary point’ has GRADIENT = 0

How can we identify if the stationary point is a 

maximum, 





minimum, 



or point of inflection?

We can test either side of the stationary point

At a Maximum



At a Minimum



At a Point of Inflection
Gradient changes


Gradient changes


Gradient changes

+ve  (  0  (  –ve 


–ve  (  0  (  +ve 


+ve  (  0  (  –ve    or















 –ve  (  0  (  –ve
Eg Find the ‘x’ value for the stationary point of  f(x) = x2 – 6x + 1

Test either side to prove that it is a minimum
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