
p. 's

week 5- Tuesday , 9122

Theproduct.ru/e- (how to differentiate a product of
functions to

Question Suppose , over At units of time , quantities
u and u change by Au and a v respectively . By
how much does the product or change ?

Let 's call this change A luv )
.
Picture :

# AV

-

Area (ut d U ) AV

{ Area#V DU V¥
We see that

A- (Ux ) = (utAu )AV t V d U .

Divide by It to find average
rates of change

:

*

¥c# = luau ) +

vast .

Let at → o :

dfg¥=ud¥tvd The.EE?ounctgrde,
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assuming
the derivatives on the right exist .

*
As It →0

,
Au→0 too

,
since dulcet is assumed

to exist .

Exampkdttq.cc#cosItD=t3dg.CcosltDtcosltddqct3]
= t

? C - sin (t ) ) + cos It ) . 31-2
= - t 's in (t ) -13tacos(t ).

Remarks writing u = f- (x ) and vsglxt, we can

re÷÷::i::ii÷::÷:i÷:i
The product rule version 2

Example 2
¥'#
-

•

dq [ x 22×3 = x¥[2×3+2 Exa]

= x? In 1212×-12 ? 2x
= In 121×22×-1 X 2x!

'

Exampled .
#[+25×3]=+2,1×[5×3] -15×1×42]

= xd. In (515×11×43]t5×? 2x
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xd In (5) 5×73×2 + 2×5×3
= 3 In 151×45×32×5 ×?

[ we used the product rule and the chain rule,
in that order. ]

Exampkatd
,

[ tan Cv
"
4
"D= seed (x" 4

"

)#Ev
"
4
"]

= seahit"Y v
"

ads
,

[ 4
"] +4

"

da
,

E"
"')

= seat cut 4") ( InH) x " 4
"

t 4×34 " )
.

[ we used the chain rule and the product rule,
in that order . ]

E×amPk#e the product rule to find
¥4"¥t

Solution
.

The "

cheap trick
"

is to write the quotient as
a product , and then use the product rule . Like this :

firn quotient
into a product

Iq [gftxxf ]
=# [ CgcxD

- '
fix )]

product
%e± ↳ (x ))

-

'

[flxD + ffxl
dq [

(gang
-I]
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chain rule# (
g(xD

- '
fTx) tfCx) - f-I-CglxD

- d.
Iq
,

[glx)))
rewrite fg.ly#-fhgglgIfY-agE;aghdf'YgYxffYbYI .

common denominator

Note that we'vejust proved :

d-axffghg.ly/=glxlfYgxyxjffxlgYx#
"

lo de hi minus hi de lo,
draw a line and down below

The quotient rule
is where

you put the square of lo
"

Exampled '

find dd-xfsxmf.FI]°
Solution .

Ty the quotient rule,

¥ [SINIXT) = lx3t5a¥[smH4]-smCx4dg×[x3X 3 t 5 1×3 t 5)2

=(x3x5lo2xcos(xH-3x2sm .
( x

3 t 512

[ we used the quotient and chain rules, in that
order . ]


