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(ompoiition of fonction
‘5 - ‘F&\ o = 3 ()‘\x

t FOO=®" , 900 =x

f(q(x\i = \C(@= @)2

'y \59‘?@(\ , W =00

(Fog), (x) = {:,( g(x\) 9’(%)



5.7 The Chain Rule

A composite of functions y = f(u) and u = g(z)

(f o 9)(z) = flg(z)].
Domain of fog (denoted by Dy,

{3: |ze D, and g¢g(x)e€ Df}
Example 5.7.1. Find f[g(z)] for

1. flu)f); g(z) =222 +z+5

flo0) = f ) = (X +x 45 7

2. flw) =sifud g(z)=3z+4

fox)) < T (3x+4) = Stn(3x+4)

3-faj=¢" glzg)=-ds

-4*1 un QCRX)] 2
Yloxn = e 1 9(e")=-4 (e b

Chain Rule

If y= f(u) and u = g(z), then
dy _dy du
dr  du dz’
Example 5.7.2. From the previous example use the chain rule to find —= for
1. y=un"

dy
dx
w=2s L x5 __3 ag $
ax

o(wt)(éx -
2. y=siny; u=3w+4 \ +x+5) “(ex +1)

— e u=—4s? ) Re -.(cos u) (2)

3. Yy £ W Ax ’x_mn
% _3_%9,4«. A \ =(cos (3x44)3 |,
— dm u\"l dx dm

= e ; (=8x)-(-5ia m) 5 q(tnsu)
o (—QCDS m) (-Qn M) =%e

(sinmcos ™) #
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Example 5.7.3. Let y=u?+5, u=2v+1 andE x+1'Fmd dx}i
dg _’tj o\‘ﬁ 3&
W du "dv

e -2
:(ZIA\-(’IJ (- lxt) 4 6\":: I(x-l—l) 3(_:(')(1-/)
= 7‘ QU < = (kD

[%—EL‘ lﬂ'?. ‘N\ ‘*“x- =K'7"('}'|?) =2

From the above example, we have the following rules. #

General Derivative Rule
Let u = u(x) be a differentiable function.

General POWGI’ Rule
d rn

fd_ﬁ
dx

n—1

General Derivatives of Exponential and Logarithmic Functions

[log, u] = - L = —[lnu] = L
d s ulna dz dr 4 du
o du g o O
%[a}—alnaa E[e]:e-a

General Derivatives of Trigonometric Functions

~ [sint] = cosu'e ~Jeosu] = —sinue
7 siny] = cosu— —-lcosu nu—-
— [tan u] = sec? ufz—l—L i[cot u] = —csc? uszﬁ
dx dx dx dz
d du d du
% —[sec u] = secutan U= ;= [cscu] = —escucot U

WP waudpo i W



cos (s (X42))

o - e
Gsin ()
AN {, k) = ms ’ a‘x(cos (sin(x42))

s(sin G242 , ‘
= e d’ (st (—5'm (sin(ﬁz)) (sin ( xt+z ))
-ecos G (x¥2 )(_,5( a (5 (x +2))) CoS (X 2 )__ (;~+z )
cos(siv (€D (=sin (sin (&) cos (K 42) (zx ) #

-
-



Example 5.7.4. Find i?{ for

A R s - dy -3:;(7\3-»2)()%“\ (C+2x)
pe dx

'5"“ s | cés,o( .at&. Y = ’ﬁ(x’nx)“(}x"-rz) #

- )- (3X+2)
e cosmﬂ(x',ﬂﬂ“. )

< —sin (2 +7H1\%((zx’nx+z\
= Esv» (2C13x2) | (x4 3)

2

Example 5.7.5. Find
1. W) i hie) = 3uFm(3a) 2. % [ ﬁi% ]
Owk -(%’&(ﬁnlvxm sinl?X)a-!x (3¢°)
=) a5 (3x\£§x ) +(sin@n )(ax?)
- (30) 0s(3n -(3) + qx Sin(3x)
= Qx‘)coS(’h() + 037'55:(‘9)() ;ﬁd
£ 2 3 T a XN _ z'-l—u'
®§\((§T_ﬁ] 2 (X (e7) - e 2 ( )

(Way)*

i} 8
- (CHe)e¥ L a0 - € (20)
= Y
o)
IR
_ 2(F0et” - axe ¥
o4t

14



P ( \,{"4—?)" = 3 ‘Q,‘(y}‘-n-r)
. o ()= 2 A_d s
= /.'g{.x(% A (v '“") 2 (w Facdv h)

2 o if h(w) = ln(w + 5)3/2

0‘ G:im (w *s?h'

(___ﬁ[?(u 45’) “l(w 1)
" G (3 () )Cvﬂ -

= —-(N g) ('Uvd)

A
= 3 | (2w)
= WS
4. gﬁ if hlw) = [ln(w +5)]3/2

o“n .3 ( Zn (w “_))?z ' (th (W+5))

d
= 3(%( FN T d (W)

-(aw) #

= 3(n(w>s) )"- LS
z W+e

Example 5.7.6. Find the slope of the tangent line to the graph of f(z) = 5e= +2="+1

at x =18, % Xq-}?K"\‘ ld

fn=s X Cazrh)

iT s
Py i ‘M\; N‘"‘" 'R"*\ :_géx +2x" % | (qx';'\'e}}
m y Yo * —wn )
V‘ vy 'F }(0\ ( (S+o-\l15
_ for=se “(o+0)
_ggpe—— ﬁ = §e‘ (O) -0



