_ﬁdvanced Higher Mathematics Topic 2 - Differentiation

Outcome 4 - The Product Rule with Advanced Higher derivatives

Worked Example:

Differentiate y = e3*cos?x

Eg. If y =uv, then

dy dv
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Rig@ur Maths e
{ rujrmum\ "
Key Facts/Formulae: =0

The product rule enables us to differentiate a
function consisting of two other functions that
are multiplied together.

du
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1. Define the functions.

Essential prior knowledgel @

Let v = uv where u=e%* and v = cos’x f(x) =sinax  f'(x) = acosax
. . . (CO.S‘I)Z f(x) = cosax f'(x) = —asinax
2. Differentiate both functions.
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Questions...
) ) ) ) Formulae NOT on sheet! dﬁi
Differentiate each of the following with respect to x.
flx) f'(x)
P y = x2%e* mf@ | L&
f(x)
i X . efix) f!(xjeftlrj
e Yy = e"sinx
o y = e**cos*x

y =3x*Inx
y = In(5x + 2) sin *x

y = In(4x — 1) tanx

2:2 - The Product Rule
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Answers
d ) i
pi v x%e* 4 2xe”
dx
_ d . ‘
- & _ et cosx +e¥sinx
dx
d : )
= é = —4eXsinx cos’x + 2e*cos*x

d
& ed = 3x + 6xlnx

dx

dy _ 5 sin %x
- 5—51n2x1n(5x+2}+5x+2

dy 5 4 tan x
§ = o, = sec xln(4x—1)+4x_1
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