d

We know —[L‘m r) = cos I.

Dl HES tf

3.5: The Chain Rule

(sin(2x)) = cos(2x)7
dx

(HINT": l'{c“,i rite t}1|:‘= function as an identity, then differentiate).

(Sm )X} - ‘x(a Sva X CoS X) Product Rule

2 8inX L"St-\;t) 4+ cof ¥(3- usx)
l(c.os X =S\ X)

L co S(Q%

Recall: The composition of 2 functions f and ¢ 1s defined by ('F 3) (x) .‘: ‘ 3()‘})

Define f and ¢ for the above function

Sina (J-x)

-F(-’é = §~ X (ou'\'s'.&)
3(:6 = Ax (I~$~ )

lql ) 3
povren k“ S



The Chain Rule: If f and g are differentiable functions, y = f(u) and u = g(x), then

v _ 4y, é:
dr — daa

d
An alternate version of the Chain Rule states that {—J‘ gl .F (Scxb 3!("3

axr

Ezamples:
(Mt ple Chais Rede
Find the derivatives of the following: Ou.“'s;ég-—) I“
flo)=(a® =4 y = cos>(2x)

m‘F " r..rQWEH\CSCS

‘}.—‘cos(lx)
'F(’é-— |°(x '-l} 3>

T y'=3(ased) S (een)
AT,
Y'= 3 cos’(A(-sin(3d). &

deriv of

= Elo cos"().x‘) s:.\(o.:)‘\ merd




},-1 l'“

Dhfferentiate y =

m , different ways.
@ Qwot et Ru\c Qx& 5) ("‘)(3:&—3) (3} (3x-:§ ( 3)(3_ y isl_(_l
e M (2x+5)"
G oS o (05 891
GXJ»S)”"’
=[Gy (x+n)
L (‘&x&-s)r

@ Product Bule y= @x-)) (ax*'S)
(_3x-'l) ("3)(39! *5) (3.) + (‘.'lx-t-S) ('-\X3x-2) (3)

3()(3wDY (anes) [:(3,(-:5(-1) + @xe8) ()]
= Lc(ax-% (13

(axrg)" ]




Given functions f and g such that fid4) =2, f(4) =2, g(1) =4, ¢'(1) = 2, find K'(1)f hix) =

flglx))

h( = £(409) NOX
NOET: '(3(,:)). 3'()
MR O = s
= £(4) ()

= 2.2
Fo=+)
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