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Week 5- Monday , 2111

irate

We've seen that

Iq [ flxltglx ) ] = f
'

I x ) tg
'

I x ) :

"

the derivative of a sum equals the sum of the

derivatives .

"

Do products behave similarly ? Is the derivative of a product equal
to the product of the derivatives ?

Answer :
no ! Instead we have

dqcffxtgcxD-flxlgtxltglxlf.hr The product rule

In words : to differentiate a product , scale Cthat is
, multiply ) each factor by

the derivative of the other
,
then add the results

.

Exampled Find

CD day Ex cost xD 12 ) da [ xd 2×1

(3) dq [ x
's " ) H) da [ tank

"
. 4

" ) ]

(5) Use the product rule to find the derivative of a quotient ;
that is

,
find

* said .
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Solutions

( I ) da [ X cos Cx ) ] = X -

dq×[ cos GD t cos Cx ) Ex ]

= × . ( - sin I x )) t cos ( x ) . I = - x sink ) -1 cos ( x ) .

(2) dal xd2×3
-

- x ? # [ 2×3+2 ? da
Cxd I

L

= x 2h12) 2×+2 ? 2x = 2×1×2 In (2) t 2x ) .

(3)
da [ x

25×3 ] = x ?# [5×3]+5 [ xD

= x 21h15) 5×3. d- [ x 3) +5×3. 2x
dx

= xalnlsj . 5×3.3×2+5 ×?
2x = 3×4 In (5) 5×3+5×2

= 5×43×4 In (5) + 2x )
.

(4)
da

,

[ tan Cut. 4
"

D= sec4vt4 " )
. # Ev

"
a 4

" I

= see
' hi . 4

") . ( v
"

. ! 4
" ] +4 "

. v
"
])

=sec4v "
. 4

" ) . ( v
"

. In 1474
"

+4
"
. 4×3 )

= C In H ) v
"
4
" +41134 " ) see 4×4.4

")
.

(5) Cheap math trick
: turn the quotient into a product C turn something

news into something old )
,
then use the product rule .

Like this :
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product
%e± b ( × ))

'
"

¥ [ flxl ] +

fCxldq [
Cgang

- I ]

chain rule # (gl xD
' '
f Tx) tf Cx) .

f- 1. CglxD
- ?
dq[ glx )

) )

rewrite
fg.fi#-fhgggIfY-agEqagWf'YgYxffYtaI

.

common denominator

Note that we've just proved :

d-dxffghgfjf-glxlfygxyxjffxlg.li#
"

to de hi minus hi de to
,

draw a line and down below

The quotient rule
is where you put the square of to

"

E×a%PYd
and simplify dg

,

°

Solution .

8×-1 ,¥,
] -

-

lxkiadxcx7-xad-xcxa.my
( x 2+112

= cxa.nl:3#:sx3X=3xi;a..x;.a2xI--yI:?Y,: .

(2) Find & [%n!tgI ] .

Solution

get [ qg!tgI] = ltksdd.ES/hlt9I-smltaa&-Et3#
( t 't 5) 2

=Ct3t5).coslt9.fEt7-smCt4t
( t 't 5) 2
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-
- 2tlt3.is/cosltd)-3t2sin# .

( t 3+5) 2

Food for thought : make sure you understand how to differentiate a
:

(a) Sum
,

(b) Constant multiple ,

II! §÷÷?÷
.

} five rules !


