A Level Mathematics

U6 Chapter 9
Differentiation

Chapter Overview
1. Differentiate trigonometric, exponential and log functions.
2. Use chain, product and quotient rules.
3. Differentiate parametric equations.
4. Implicit Differentiation
5. Rates of change
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Differentiating trigonometric functions

You need to be able to differentiate sin x and cos x from first principles. 

Example 1 Prove, from first principles, that the derivative of sin x is cos x.
Things of helpfulness:
· As  and 
· 


If  then 

















Why does this result only hold in radians?
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Quickfire Questions:
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Example
[Textbook] A curve has equation . Find the stationary points on the curve in the interval .


















Test Your Understanding
A curve has equation . Find the stationary points on the curve in the interval .
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Differentiation
continued

Differentiate using the
product rule, the quotient rule
and the chain rule, including
problems involving connected
rates of change and inverse
functions.

Differentiation of cosec x, cot x and sec .
Differentiation of functions of the form
x=siny,x=3 tan 2y and the use of

dy_ 1

de
dy

Use of connected rates of change in
v _dr_dr
models, e.g. ——=""x_
ddr o dr
kill will be expected in the differentiation
of functions generated from standard forms
using products, quotients and composition,
ax

< )
such as 2x* sinx, — , cos” x and tan® 2x.
x

Differentiate simple functions
and relations defined implicitly
or parametrically, for first
derivative only.

The finding of equations of tangents and
normals to curves given parametrically or
implicitly is required.

Construct simple differential
equations in pure
mathematics and in context,
(contexts may include
kinematics, population growth
and modelling the relationship
between price and demand).

Set up a differential equation using given
information which may include direct
proportion.
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Integration

Know and use the
Fundamental Theorem of
calculus

Integration as the reverse process of
differentiation. Students should know
ite integrals a constant

ntegration is required.

Integrate x" (excluding

For example, the ability to integrate
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hy does this result only hold in radia
Explanation 1:
: ) 1
The approximations sinx & x and cos ¥ & 1 — 2% (as x > 0) only holds if x
is in radians (we saw why in the chapter on radians). The proof that
@ o
E(smx) = cos x made use of these approximations.
Explanation 2:
We can see by observation if we look at the graph of sin x in radians and in degrees.
y =sinx o
wsing racans y=sinx
Jo 02 e daphes
o e g2 | dz da do ds
P 1 02
However when x sindegrees,
/ € ) conx then <0al andagen usingtheseme scle
€ -1 I dx( ) th for both axes, we can clearly
the gradient when x = 0 see the gradient is much lower
is cos 0 = 1. This looks st o
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