_ﬁdvanced Higher Mathematics

Topic 2 - Differentiation Rig@ur Maths

Outcome 1 - The Quotient Rule with basic functions

Worked Example:

4

Key Facte/Formulae: =

The quotient rule enables us o differentiate a

Differentiate y = X giving your rational function where both the numerater and
3x+1' denominater are functions
answer in its simplest form. we can differentiate casily. v%—ug X
—u .
Eg I‘C y = ;, 'H‘IBH. dax - 92 f,.::_ﬂl_?:l.::':a;.—

1. Define the functions.

Essential prior knowledgel Q

Let y =2 where u=x* and v=3x+1
- v f(x) =sinax  f'(x) = acosax
flx) =cosax  f'(x) = —asinax
2. Differentiate both functions.
E = 4x?3 E =3
dx dx
. dy
3. Find -
4x*(3x + 1) — 3x* 4 3 _ 3yt 4 3 3
dy x 12x% + 4x* — 3x 9x* + 4x %3 (9x+4)
dx (3x + 1)2 (3x + 1)? (Bx+1)2  (3x+1)2
Questions...

Differentiate each of the following with respect to x, leaving your answers in their

simplest form.

X
= y_5x+3
®* VT

_x3+1
b y_x2+1

_ 2x—3
& Y X243

_x2+2

_6x
- JV_sinx
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Answers

dy 3
W -
dx (5x +3)

dy 2x(2x —1)

dx  (4x —1)2
dy x(x3+3x—2)
E—] _— =
dx (x?2+1)?
4 dy_2(3+3x—x2)
dx  (x2+3)2
5 dy x(x3+6x +8)
dx (x3—4)2
d 6(sinx — xcosx
8 y _6( )

dx sin? x
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