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Section 3.5: Chain Rule

Question: How to find the derivatives of the following functiomns:

y= (z® +42% + 12)15; Y= sec(l?-;rzj + t.ang(.ltj y=vVi+zx

Review of Composite Functions:

[fog](x)= flg(x))
If f(z) =2 and g(z) = 25 + 42 + 12 then

2 6y 2 2_3‘5‘
[f o g](x) = -F(s,(xﬂ = £ ( x®+ux a2) = (xC+ux #

Conversely, if [f o g] (z) = sec(1222) then flz) = see X and g(x) = |2XL



cn2_171_LN_3_5_S17.notebook March 07, 2017

The CHAIN RULE: If the derivatives ¢'(z) and f'(x) both erist, and F = f o g is the composite

defined by ’u(:."
F(z) = f(g()) Fl= '
then

In Leibniz notation: If the derivatives of y = f(u) and uw = g(x) both exist then
v = f(g(z))
is differentiable function of x and

ay _ dydu
dz  dudz’
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y = fla) u(x) f(u) = £ (WD) -wod
y = = Xz | = u'f'w E'_t’— |5 (xC+Ux ZH2)" (6x%8¥)
(8 + 422 +12)1 u’:GXS-"'g)( =1k =
PTOLRI )
y = sec(122?) u= 1% X y= See W ;l_u =
o= A4 X /= see W tane gy o aee (1220) tan(iey’)
y = tan®(z) a u=%tan X y = L(} ;l_y: 2 ton x secx
£
=tan k> o = selt X y = 3“-:'
Ve _ _3 3 cly _ A .
y=vid+z u= Y+X = U/ w L3N A
W = 1 _Lu-B _Lu 3 A
=3 53 e 3 *J (+x)
o m _ a0 N dy et
y =[g(z)] U= 2 y= W T n [%Lxﬁl . % ()‘\
! \ / n=) t
U= a ()‘) y=PW =
-
N o\ (%)
ES -S Generalized Power Rule
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EXAMPLE 1. Find the derivative: - 19\1

2
1 - 3 4+ -|-|7>
(a) flz)= (a3 + 522 + 12)2017 - ({/\S.;—
(Vo

_~ol\~| SN
)= — 2ol (P+s¥ \2\ (XCHSXHY

_a0l®
e ey (PHERHDT (3t ¢10x)

g :
(b) h(z) =z83yT—11)* = (% (3¥x - 44)> = (3ndx -1 ><\

3 8
=R x%T-M ")
—N

1 |8 N
W () = 8 (3 ~11X) (5‘3>‘ - "D
= g (mx - (& -

(¢) f(x) = cos(5x) +cos®z = Con (%) + (c»&)s—
Uy Wa
| \
§'6)=—sin GH (D + S wf'x (@

= -5 $in(5X) —5 o X SinX
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EXAMPLE 2. Find F’ and G’ if

F(x) = f(sinx), G(x) =sin( f(z)),
> w
where f(x) is a differentiable function.

F'O‘B = ?' (Siﬂx> ' (S""X)‘ = %'(sinx) Lo X
3‘-"@ (sinx)> = £'(sin%) M&}
G (D)= s (§07)" £'(x)

l—{TI—;( sin (HD) = o (Hx\)#'(*\j
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EXAMPLE 3. Let f(x) and g(x) be given differentiable functions satisfy the properties as shown in the

table below:

x| flz) | o) || glz) | g'(x)
1| =5 8 3 12
3 1 2 -2 8

Suppose that h = fog. Find h'(1).

hed) = (F o) @ = £(g0)
R = §'(30d) 3¢)
WD = £ (i) 8 )

W= £ (3)-12= a-\z=
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