Function of a function

If ¥ iz & function of x then ﬂ:ﬂx‘i_ﬂ
dx  da  dx
Thiz is known as the “function of a function® mlc
{or somctomes the chain rule).

For example, if y = {3z — 13" then, by making the
substitution u = (3x — 1), ¥ = u", which is of the
‘standard” form.

dy du
Hence = 0u® and 5. =3
dy dy du

|1..=nE T I 9a®)(3) = 274"

Rewriting u as (3x — 1) pives: g — 2T — 1)

EXAMPLE 1 Differentiate ¥ = 3cost3x" +2)

let W= .‘i_a;.lI +?. then ¥= Jcons ]
du dy

H — =1 d —
enee dax (s an du
Uzing the function of a function mle,

dy dy du Y . .
= _=27,.= 3 Ir
y du £ dx (3 s w)10x) Al s

= —Jginu

Rewriting u as 557 + 2 gives:

dy o
I Hix sin(Rc” 4 Z)

=4 =3
EXAMPLE 2 Find the derivative of & of

SOLUTION

Let w =47 — 3, then y = o®

du 5 . dy )
He 1242 — 3 and fur”
E :;ﬂ' i in d

Using the: Tunction of a function rule,
dv dy du
drx ~ du * dx

Rewriting u as (46" — %) gives:

(6126 — 3)

dy gt _
E-ﬁ{-irj P2 — %

= 15842 — pide? — 30°

EXAMPLE 2 Differentiate ¥ =3 +4x—1

SOLUTION



_r—vﬁ-.il+-'|;— = (3t +d4x — 17

Let s = 38 + 45 — 1 then y — o'
du dy 1 1 |
Hence dx x4 4 amd du S N

Using the function of a function rule,

dy dy du 1 Jx+2
dr  du " dx (24&)( =" A
oy 3e42
e Gt dr —1

EXAMPLE 3 Differentiate

_ 2
Y= aE sy
SOLUTION
. 3 gy d i_g
¥ k5 227 — 5y Let w = (F — 5),
then y = 2u 4
di 2 dy ;s —8
lIeru:E_Eu' anda_ Bu =0
dy _dy dw_ (-8\ ., 48
N ar T du Cdr (ui)m” (3 _5°

CLASS WORK Find the differential coefficients with respect to the variables

I (20 — 5 [Si6x? — 52 — 52
2. Zsin(3— 1) [ ens(3a — )]

ASSIGNMENT Differentiate the variables

Zeat(SE+ 3 [~ eosec’ (57 + 3]
Gtan(Gy + 1) [18 sec’ 3y + 1)]



