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Week 4 - Friday , 2/8

Thechainrulgcontiuued.pe
call : if y depends on u and u depends on x

,
then

y depends on x ,
and

d¥=%.d The chain rule v
.
I

.

Let's write this differently : put y = flu ) and u Cx )
,

so

y = flglx ) ) .
Then

d¥=dq[ fcglx )) ] , % = fluff Yglx )) , § = gtx ) .

So the chain rule v .
I now reads

ddqCfCgCxlDsfYglxDgtx@Trhueech.a in

IN OTHER WORDS
, to differentiate a chain :

(1) Differentiate the outer function
,
and plugth

function into this derivative ; then

(2) Multiply your result by the derivative of the inner

function
.

[ DON 'T FORGET STEP 2 ! ! ]

E×amP!
÷

[18×9.2×4+3123]=2318×9.2×4+31 ? ! [8×42×4+3]-
I

the outer function 22

is v2 ! and = 2318×42×4+3 ) ( 40×4+8×1
.

↳ [ u 23 ] = 23 um
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(2) Find y
'

if y = tan ( 2x )
.

Solution
y 's ¥ E tan ] = seed ( 2x ) . d- [ 2×3

↳ outer DX
function is tan Cut = In (2) 2×secd ( 2X )

.

derivative is seok to )

( 3) dq [ cos ( cos C x ) ) ] = - sin C cos I x ) ) . dq [ cos Cx ) ]

= - sin ( cos C x )) ( - sink ))
= sin ( cos ( X )) sin Cx ) .

(4) Iq [ zs
" ( Z '
] = 1h13)3"

" ( t ? d- [ sin Cz I ]
Iz

Sth ( Z )
= In (3)3 cos I z )

.

(5)
dqz[3sin(]=lnC3)3smk°

" " !
# [ sin Ccoslzll ?

chain rule u . 2 = 1h13)3s'
" k ° " ?"

cos Ceos ( z ) ) . adz
[ cos Cz ) ]

chain rule

again
= - In (3) coslcoscz 1) sin ( z ) 3514k?

( Z "

[ For a chain of three functions
, use chain rule twice .

]

(6) Find K' to ) if

K C t ) = Gct stat - coset ) ) and GT . 1) =3
.
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Solution .

First
,
find K

'

( t ) :

K
'

(f) =

dq [ Get stat
- cos Ct) ) ] = G

'Ct 9- 2T - cos Ctl) ¥ t ! 2T - cos Ctl]
=L St

"
-12T sin It ) ) G' (t¥2t . cos Ct) )

.

Now plug in t :

K
'

( O) = ( 5.04+2 - is in co )) G
' ( 0%2 . O -

cos lo ) )
= 2 G

' f - I ) = 2 . 3=6
.

(7) ( The chain rule in reverse .
)

Find a function glz ) such that

g
' ( E) = cost .

( 5+4 sin ( z )

Solution
.

Wet now that
"

toget a
- IO
th
power , we differentiate a

- 9th

power ! so let's try
glzl

We check :

( 5+4 since ) )
9

.

S
' H' %ffs.nu#fzE5t4smbH=is3?goss.fTfTo .

We're off by a factor of - 36
, so we try

glzl
3615+4 sin C z ) )

9
°

Then

she ' ;8%t⇒ . # [ 5+4

sina.D-3zgggs.gs#io--cosCz)(5t4sinCz
) ) ' o

'

so the correct guess is glz )
-
- 5645+451%9 °


