Subject for this video: Derivatives of Products

Reading:
e General: Section 3.3 Derivatives of Products and Quotients
e More Specifically: Pages 196 — 198, Examples 1,2,3
Homework:

H45: Differentiating Products (3.3#17,19,21,55)



Recall the Derivative Rules that we learned about in previous videos.
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The Power Rule: d—x" = nxn1
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The Sum and Constant Multiple Rule:
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Exponential Function Rule #3:

d
— p) = pl0) . In(b)
dx

Logarithmic Function Rule #1 —In(x) = —
dx X
L ithmic Functi Rl#2dl (x) = 1
ogarithmic Function Rule I 0g,(x) = < In(D)




New Rule: The Product Rule

Consider a product of functions, f(x) = g(x) - h(x).

Question: How is f'(x) related to g'(x) and h'(x)?



The good news is that there is an obvious relationship.

The bad news is that the obvious relationship is wrong.

The obvious relationship: | § § )=

How do we know it 1s wrong? Consider this easy example.
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If we find f'(x) using our established derivative rules,we find

[Example 1] Let f(x) = 5x2 ot
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But if we compute f'(x) using the obvious (bad) method, we find
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The correct relationship between f'(x) and g'(x) and h'(x) is given by the Product Rule.

The Product Rule
This rule 1s used for finding the derivative of a product of functions.

Two equation form: If f(x) = g(x) - h(x) then f'(x) = g'(x) - h(x) + g(x) - h'(x)

Single equation form: % gx) -h(x)=g'(x) -h(x)+ glx) - h'(x)




[Example 2] (Similar to 3.3#21) f(x) =(=3x2% 4+ 13x — 5)(3x — 2).
usmg the product rule @m answer.
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[Example 3] (Similar to 3.3#55) Let f(x) = (—3x2 + 13x — 5)e™®
(A) Find f'(x) and simplify.

§(x)= 4(6%% riax-5 ) e

o <M§ 2 +|)7><v'>’\ : +( ~X rI3x- ﬂjﬁw

L~ ey )% (e (¢

—J)

:{( 6% +\D) 4—( ~3 Y 13- 5‘)\3 f")

) Iw%( ¥ +<8Xe

e



(B) Find £'(0) and simplify.
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(C) Find f'(1) and simplify.
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[Example 4] (Similar to 3.3#19) Let f(x) = 5x7 In(x)

(A) Find f'(x) and simplify.
nofe. docy %KXX:(%‘;WW%W% //,‘

a——

We ()romu,\’ rule

( _ 7 ) y, 7
)~ M( 2 ﬂw(x» /f(;’oﬂ‘gx \).ﬁw/x) 15X "(%’/h//())
Desdni el

_ 7-| Y (
~ (g0 )\ W) + SX[ =
(s rer + 5 ()
- A nk) o X

= ETnx) X
= ‘55(6{7/%\(><\+ | |



(B) Find f'(1) and simplify.
508 = X [7m(x) + | ]

5(1)= s {780 +1] = 5 [7‘0 +K~_ 5[ =5
T 1
@b x=1To £ 1X) Iy < O

G)e (hafe ¥ \ :“

(C) Find f'(e) and simplify.
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