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Important things to note:

All the formulae from Higher should be known especially
derivatives and integrals.

Keep a copy of AH formulae sheet close by for all topics.

We use a dot for multiplication.

Differentiating from first principles

Example:
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Differentiate the following using the Chain Rule:

1. (3x - 1)‘
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2. 5cos3x

-9 sin3x

3.(2x2 - 4)
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Differentiating from first principles

Recall that the derivative of a function is the gradient of the tangent to
the function at that point.

Given P(x, f(x)) and Q(x + h, f(x + h))
Mpo = fx+m—f(x) therefore as h tends to O, myqg = f(x)

i

We can differentiate any function by first principles.

Differentiating from first principles

Differentiate f(x) = 2x2- 3x + 1 from first principles

Differentiation - Recap. of the Chain Rule

dy_dy du
dx du dx

When differentiating using the chain rule, you are deriving the
function and then multiplying by the derivative of the function within
the function.

Examples: Differentiate

y=(2+x)> y = 3sin2x f(x) = 2(2x2 + 4)3
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Differentiating e*

Given f(x) = exthen f/(x) = ex
Differentiating e*

We differentiate exponential functions using the chain rule.

/' Describe the gradient of this graph
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Differentiating log,x or Inx Differentiating log x or Inx

Remember that Inx and e~ are inverse functions. We differentiate the natural log using the chain rule also.

Therefore e = x and In(e) = x Examples: Differentiate the following
(@) y = In7x (b)y=Iln(3x-1)
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The Product Rul

The Product Rule

Given two functions u(x) and v(x) where f(x) = u(x).v(x) then

b Examples: Differentiate the following
Tt

First by the derivative of the second + second by the derivative of the u

v
first.
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The Product Rule

3. Given f(x) = cos2xcoséx, show that f(x) = 25in2x(1 - 6cos?2x)
The Product Rule
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Starter 16.6.17

Find the derivative
x* ((osx\}q
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The Product Rule
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Using the Product Rule to differentiate Logs with other bases

Given y = log,ox

The Quotient Rule
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The Quotient Rule

This rule allows us to differentiate functions of the form  f(xy= 3

v(x)
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Bottom by the derivative of the top - top by the derivative of the
bottom all over the bottom squared.
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The Quotient Rule
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The Quotient Rule
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The Quotient Rule
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The Quotient Rule

Examples:
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The Quotient Rule
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