C1 CHAPTER 7

DIFFERENTIATION

The process of finding the gradient of a graph is known as differentiation.

DIFFERENTIATION FROM FIRST PRINCIPLES

Consider the graph of y = x2
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The definition of the gradient function may be written as:
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This may be known as the derived function or derivative
Example
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Proof
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Examples
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The rule works for all powers of x

Examples
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It will even work for fractional powers of x

Examples
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Ex 7B
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You can differentiate a polynomial “term-by-term”

Examples
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You can use differentiation to calculate the gradient of a curve at any given point.

Example
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Ex 7D
ALTERNATIVE DEFINITION
Consider the graph of y = f(x)
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This is known as the derivative of y with respect to x
(the derivative of y w.r.t. x)
[it is read as “d y d x”]
Derivatives of y = axn from first principles can be found in the same way as that using f(x)
Examples
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Ex 7C

BRACKETS and POLYNOMIALS
Brackets can be multiplied out so that a function can be differentiated.

Example
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Polynomials involving quotients should be simplified so that they can be differentiated.

Example
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Ex 7E

THE SECOND DERIVATIVE
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They can be differentiated themselves to give the second derivatives
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Example
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Ex 7F

RATES OF CHANGE
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Example
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Ex 7G

FINDING EQUATIONS OF TANGENTS and NORMALS
Example
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The NORMAL to a curve is a line at right angles to a tangent
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To find the equation of a normal, use the fact that the product of the gradients of perpendicular lines equals -1
Example
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Ex 7H

Mixed Ex 7I
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The derivative of any constant is zero





The rule is:


MULTIPLY BY THE INDEX AND TAKE ONE OFF THE INDEX
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