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Differentiation  
Differentiation From First Principles
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The gradient of the chord PQ is 
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For fixed x, let 
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Then if limit exists we say
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is the derivative of f(x) at x  i.e.
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e.g.

Differentiate y=x2 from first principles.
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e.g.
Differentiate y=sin x from first principles.
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Using the identity
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Where 
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Rules Of Differentiation
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e.g. Differentiate y=ln cos x
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Parametric Differentiation

Sometime we are given a curve parametrically with its coordinates given as x(t) and y(t) i.e. x and y as function of a parameter t (time).
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Notation
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e.g.
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Similarly 
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Using the quotient rule:
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Differentiation Of Inverse Function
e.g. 
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Substituting y:
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This method works for all inverse trigonometric and hyperbolic functions.
Inverse Functions 
(Link With Partial Differentiation)
Sometimes a function is given implicitly as F(x,y)=0
e.g.
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This formula can’t be arranged to an explicit form if y=f(x).

Differentiating with respect to x using the product rule, gives:
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Stationary Points

The stationary point of a function y(x) are located where 
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If f’(a) exists and f’’(a) changes sign at x=a, then (a,f(a)) is a point of inflection. 
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e.g.
Find the maxima, minima and point of inflection for the function y=x2(x-1) and sketch.
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At x=6

Max y’’<0

At x=2/3
Min y’’>0

At x =1/3 there is a point of inflection.



Curve Sketching
Curve sketching is the process of plotting the main features of y=y(x) without plotting 

many points.

The main things to plot are:

· Extreme behaviour as 
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· Symmetry

· Asymptotes

· All axis crossings

e.g.

Sketch 
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· y=0 at x=0, x=2

· For small x, 
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· Near x=3, 
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· For large x y = 
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Sometimes a curve is given parametrically

e.g. x = a cos t
        y = b sin t

Convert to Cartesian by eliminating t
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Which is an ellipse.


Another parametric shape is the cycloid, a curve which is generated by a point rolling on the edge of a circle.

This is given by the formulas 
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Polar Coordinates
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e.g.
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Converting to Cartesian
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A parabola


This equation is a polar representation of a conic section.


e.g.
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The Lemniscates Function


Has no solution when 
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To calculate � EMBED Equation.3  ��� we use the chain rule:





� EMBED Equation.3  ���


� EMBED Equation.3  ���
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