2.4 Chain Rule
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THEOREM 2.11  The Chain Rule
If y = f(u) is a differentiable function of ¥ and u = g(x) is a differentiable
function of x, then y = f(g(x)) is a differentiable function of x and
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ex: Which function(s) are good candidates for the chain

rule?

\/y smx+l
y e’

/-y=ln (x-5)

-f( ) Sin xcos.x



ex: Find the derivative.

a) y=sIn2x
y’ — COSJX ‘Z
= Jeosd <

b) y =sin(cos.x)
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ex: Find the derivative.
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ex: Find the derivative.

e) y=tan’x = (’f’ﬂfpg
)/' = 7 (+mx) sec X
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ex: Find the derivative. Y= S€CcX

oy =secdy 4=

T i .



ex: Find the derivative.
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ex: Find the derivative. ¥

= 51X
Mmae(u} = [Cvs5><> J

e |
yl; Lf(cw&Xj(‘S}ﬂ}X%) Y COSX

) 2 - 5in3%)

=-360X



ex: g(x)=tanx, —'2=?
g sec "X = (seex)

g“( xX) = 2 (Sth Secx o<
= 2secxtanx



ex: Write the equation of the tangent line to
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ex: Find the equation of the line that is tangent to

by I
y=+3x-1 and perpendicularto 3y+2x=3<— M = "/3"
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3 <5 Based on the values in the table above,
K(x) = f(g(x)), then K'(0) =

IS (Wi1s)@s ©-5 ©-1 ©7

2. Let g(x) = x sin(x2). Then g'(x) =
(A) 2x2 cos(x2) (B) -2x2 cos(x?) (C) 2x3 cos(x2)
D) 2x2 cos(x?) + sin(x2) (E) -2x2cos(x2) + sin(x2)




ex: Find the derivative.

a) y=tanxcotx

Byt
S y=(x2x+l)_l X\

€) y=28Inxcosx

f) y=CcotxcsCx



i ex: Find the indicated derivative at the given point
using your calculator.
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dx e

b) f(x)=tan"'x, f°
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