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Note on Differentiation*
 

 

Differentiation is a mathematical technique used to find a derivative, and was invented in 

the late 17th century by Sir Isaac Newton and/or Gottfried Leibniz. A derivative is the rate 

of change of a quantity (calculated at a specific instant). The reverse of differentiation is 

integration, and together they form calculus. 

 

 
 

If you take the derivative of a point on a curve, you find the slope of that point’s tangent. 

At a given point, a straight line is a tangent to a curve if both the line and the curve pass 

through the point in the same direction – the tangent is the best straight-line 

approximation of the curve at that point.1 

 

 

Notice the black curve, and red tangent, at point . 
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If we take the derivative of point .we find the slope of the tangent.  

- If the derivative is negative, the tangent is downward sloping, and therefore the 

curve itself is decreasing. 

- If the tangent is positive, the tangent is upward sloping, and therefore the curve 

itself is increasing. 

- If the derivative is zero, the tangent is horizontal, and therefore the curve is either 

at a maximum (i.e. a peak) or a minimum (i.e. a trough).  

- To establish whether the curve is at a maximum or minimum point, you can find 

the second derivative. 

o If f’’(x) < 0 then f is at a local maximum 

o If f’’(x) > 0 then f is at a local minimum 

o If f’’(x) = 0 then f is at a possible inflection point. 

 

The derivative of Y with respect to X is: 

 
 

1 - Derivative of a constant function 

The derivative of f(x) = c where c is a constant is given by 

 

f '(x) = 0 

 

Example f(x) = 10 , then f '(x) = 0 

 

2 - Derivative of a power function (power rule) 

The derivative of f(x) = xr where r is a constant real number is given by 

 

f '(x) = r x r - 1 

 

Example f(x) = x 4 , then f '(x) = 4 x 3 
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Example: 
From: http://www.mathsyear2000.org/alevel/pure/purtutdifsta.htm 

 

Imagine we have the function: 

 

 
 

At what point is the minimum? If we differentiate the equation for the curve we get 

 

 
 

We know that the minimum occurs when the derivative equals zero 

 

 
 

We have a value for x so to find y we simply plug it back into our equation 
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Result: The curve is at it’s lowest point when at (-1, -6) 

 

Note that the second derivative f’’(x) = 2 which is > 0 and therefore (-1,-6) is indeed a 

local minimum. 

 

Here is the chart: 

 


