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Outcome 2 - The Quotient Rule with the Chain Rule &

Worked Example: Key Facts/Formulae: =9

The quotient rule enables us to differentiate a

_ (3x-—4)° rational function where both the numerator and

Differentiate Y= sin? x and denominator are functions
; ; we can differentiate easily. du dv X
simplify your answer. p— —u—
o lf yot then o B B L
g Y=y ax v forms Sest

1. Define the functions.

, 2 g
(sinx) Essential prior knowledge! \3 Key Facts/Formulae:

u M
Let y=— where u=(3x — 4)° and v=sin"x £G0) =sinax  F(x) = acosax ‘ F'(outside) x F(inside)

= '(x) = —asi Eg.If y=u, =°
2. Differentiate both functions. f() = cosax 1) e 9 ro

;. dy du
then %= d—}xd—
du dv dx u " dx
— =5(3x—4)*x 3 — = 2(sinx) X cosx
dx dx
. dy
3. Find 2
dv 15sin2x(3x—4j4 _ 2sinxcosx (3x — 4)5 15sinx (31—4)4—2::053( (3x — 4)5
dx sin® x sin? x

Questions...

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

6x — 1
- YT 2x 1+ 1)3
C(x+3)?

A y_5x+2
C(x+1)?

_ sin x
& V7T a1
_(25—2)‘5J
~ cos2x

 (2x—-9)*
w0 Y= sin3 x
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Answers
dy 6(4—x)
* dx ~ (2x +1)*

dy (x+3)(5x — 11)

dx~  (5x +2)2
dy  (x+1)(x—5)
2 A
dx (x —1)*
4 dy cosx(4x —1)—20sinx
dx (4x — 1)
dy 2(x —2)°[3cosx +sinx(x — 2)]
5 2= i
dx COS> X
8 dy (2x— 9)3[8 sinx — 3 cosx(2x — 9)]

dx sin x
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