03.04 The Chain Rule

Wednesday, September 30, 2020 12:37 PM

o



9-29

Tuesday, September 29, 2020 11:26 AM

Math 1300: Calculus I Fall 2020

Lecture: Section 3.4: The Chain Rule
Lecturer: Sarah Arpin

Today’s Goal: Learn how to deal with derivatives of functions like f(g(z)) I
Logistics: We will start this on Tuesday and finish it on Wednesday. Wednesday we'll also have an activity.
Thursday’s activity will be mooooore chain rule!
Evening quiz tonight! Set an alarm on your phone!!!
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In Precaleulus. we learned abont the definition of (f o g)(x). Let's recall some of this by recognizing some

algebraic cxpraWumpusitiun of two functions f(g(z)):
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We have not learned how to take the derivative of every function quite vet. What about functions of the

form: !
f(z) =3z =12 [ J.-,_)
We know how to do the derivative of /z and 2z — 1 separately, but with them composed like that things (\I_X ) = (\k
w24 = _\

will be different.
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The Chain Rule will help us deal with derivatives of composite functions. - ,\- \L
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Definition 1.2 (The Chain Rule) If a g(x) is a differentiable function at = and f(z) is a differentiable = |
function at g(x). then we can define the derivative of the composile function f o g to be: 2{ %
(fog)(x) —M g'(x)
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Equivalently, in Licbniz notation we can set y = f(u) and u = g(x) to wrile the chain rule as:
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The key to using the chain rule is recognizing which function is the “in_,ng._r" function and which
function is the “outer” function in a composition.
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Example 1.3 Find the derivative of F(x) = (TZ —T)using the chain rule.
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Example 1.4 Find the equation of the tangent line to the curve y = sin(z? — 1) at 2 = 0.
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Example 1.5 Find the derivative of the function F(x
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Lecture: Section 3.4: The Chain Rule 1-3

Example 1.7 Use the following table of values to find the following derivatives:

Iz) | F'(2) | 9(z) | ¢'(2)
2 0 | 1| 1

0 2 1 1
-1 1 0 2
0 1 1

'M= Q‘(gc@-é‘(/x)
1 (fog)(@) = 9"3‘*‘)5‘“0: 0N 2= 0

2. (go9)(1)
3. (gox?)(-1)
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Example 1.8 Determine the intervals where the function f(x) = (z* + 227 — 32)* is increasing/decreasing.

Prx)= Y (34 248-3K) - (32344 —3)
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Example 1.9 Find the derivative of the function hit) = dnq’_\ (-.
h'(6) = cos({T 1) -5 (3-1)
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Example 1.10 Find the equation of fhe o the cume f(x) = sin(sin(x? + 7)) af 2 = 0.

?Dl'\

' (p) = Cos(sin (22 4’11)! - Cos(p ) 2K

[
Ploss i ,p(o\z,gw\(sm( DQW\)
‘= o Lo o slope O, =0




1-4 Lecture: Section 3.4: The Chain Rule

e :-F(Stocﬂ wf fmd=e* lo‘: S—'(gu\\-
e d o T

3 Example 1.11 For what value(s) of v do the derivatives of the function'y = €' satisfy the equation:
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Example 1.12 Write a function that would use the chain rule, product rule, and quotient rule to differen-

tiate. Then differentiate it % L W&hw r
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Example 1.13 Find the demvatwe of the function y = \/_H———‘_ = ( {gML ‘\ Yz P /\A}
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