11.4 The Chain Rule

Extra Practice: The Composition Handout

Chain Rule If fis a differentiable function of u, and u is a differentiable function of x, then the composite

d d
f(u) is a differentiable function of x, and d—[f(u):l = f'(u)d—u In words, the derivative of
X X

f(something) is the derivative of f, evaluated at 'something', times the derivative of 'something'. Or, if fis
the outside and u is the inside function, then the chain rule says derivative of the outside, leave inside

Examples: Find the derivative.
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alone, times derivative of the inside. In differential notation: Y_Y

dx

du dx

o= 203x-1) (3) = GGBx-)T 136

sI'\‘(x\: -1 ( \‘Ksl—\ (-0) =

-1
\(l -x\-z ar (l ‘KS

9~ -3
CrRy= ~2(4x+ )z ‘('ﬂ = g4

Revorite . B(X\ =

2 _ b
(x —5x)

[

1nside = x ~§x

putsde = ( V3

~\-3
S'bo = -3(X-5)

{{ewr-\-:'. 6l(><\:

~3(21%-5)

(x*-

S

x)'

-{
s = 3 (1x-sY x =53



-5
5. g(x)= 3 - Lowrte: 6(7()’—' 3{7%-9)

(7x-9)
- 7 -L
S R e e -105 (1¢4)
DO‘\'SIle = ( ) —
Aewr;\t’. 6lcx\= ) -
(m=9)

6. r(x) :(0.136—4.2){1 )O'S
. -\ | _ -] 0-5 -\ ~1-l
msdes p\x-thix ¢ (2 o,SLo,lx—'l,Zx ) (o,\ 42 (-1 )>
- 0,5 =05 -
pobside < L ) {“[x\: o,;(b,\x -4.2x '3 (0.1 +q.0x 13

7 s(x):@:?j

mscde = 3%x-9 c\ﬂ?"ﬁ“vc @x+4)/3) — ZSx~ﬁY?-S éx FlI2-Lx +18 34
InS. Je
2)(4-‘! ) (ZX‘“/)-L (Z)(l-?)l @(-I-‘/)-L
outsde= (Y
4 3x92
SD[) 3(37( { » 3( o~ %CS' MLASSISILL\I/’
X4y (@» +4)’ 2+ ) \@xvyy’ Ioke 4!
8. g(x)= (x2 +3x)_2 (Sx3 +2)
lff' Zmi PK‘AJUC'\" ﬂnle
= Q(z\—ﬁx\-l der. of \-— = -2 13) (Z’Hﬂ 1= X LSX_

L ot = ( D

Nkz -3 de M 2 1§ 2 \ =2-l

2= (5ihd) e ob TS 15X deeof 1E= 22 (x% (2x99)
USi1aq ()f‘béuck wle we tnd

-1 -3
f‘)l"“—‘ (’(1"‘37<\ (la’xz\\- (S’)\SLZ\(*Z(XHSX\ (“"5\3
st i
l X der L"'i + 2%y derdetive oC I
w\/

wed chain r‘ule

1 Giad Fhes



Example: Paramount Electronics has an annual profit given by P =—100,000+5000g —0.25¢° where g

is the number of laptop computers it sells each year. The number of laptop computers it can make and
sell each year depends on the number n of electrical engineers Paramount employs, according to the

dP
equation ¢ =30n +0.1n>. Use the chain rule to find—|  and interpret the result.
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