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Differentiation formulas and Rules
I

-

&

( It Formulas .

Using the definition

f
'

( x ) = lim f(xxaxl# ,
Ax -50 AX

we can derive these formulas :

f ( x ) f' ( x )
( Aol IT
( A , ) x I

{ FIT '×PCp constant) ftp.s
( B ) sin ( x ) cos C x ) it ions : tank ) = sin ( x )/cos( x )

,

(c) cos Cx) - sin ( x ) seccx )=1/cosCx ),
see 24 ,

f
olefin

( D ) tank ) secacx )= ( seccxl ) ?

×
Now what about exponent functions f ( x ) = b I b > O)

, e.g .

fix )=2×, 7.437 ( 'b)
×

,
etc ?

We compute : if fcx ) = BY then

f
'

( x ) = him fcxtax ) - f Cx )

g. x - so # =L
.

'xm→ob"gb×

properties y

eoxfoneutshixn-sobxb.I-b-ghjmsobxlb.x.tl
DX

I call this number

bs:p "u%f%¥a÷÷f¥ :%
b' it depends

DX only on b !

pronounced
" ell eun of b

.

"
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To summarize :

" ÷÷÷÷÷÷÷÷÷÷:iiii...e.

Notes :

I So the rate of change of an exponential
function is proportionally the function itself !

(2)
Fg; any particular b , we can approximate In lb )

A X
In (b) I -6-1 for A X small .

A X

E
.g .

/ o
- 5

In (2) 12--1 = 0.6931
, In l

'
13) I (5%9)-1=-1.0986

,

10
- 5

etc
.

I ) Rules
.

Let's write I [ f Cx ) ] for f
'

( x ) .

DX
E. g .

dg×C
xd ] = 2x , dd×[2×3

-

- In 121.27 etc
.

Then we have :



p .

3

Week 3 -

Wednesday , 1/30

(A) The " constant multiple
"

rule :

¥ [ of Cx ) ] = of Tx ) for any constant c
.

(B) The "

sum
"

rule :

¥ Cf Cx ) -1g Cx ) ] = f
'

C x ) tg
'
C x )

.

TD) Examples .
( DIY : what formulas / rules are we using

? )

lil da
,

[ x
" ] = 25×2

.

"

Iii ) da E
3×253=3 1×251--3.25×24=75×9 "

Ciii ) ¥ [ Xd ! to ] = & [ x
"

]tdq×[
103=25×240--25 x?

"

Civ ) da
, [ ¥ + TXT ) -

- da
,

[ x
. 23×4253=-25×-24 Is x ? "

"

cu ) da
,

[ 25×1 = Kas . 25 ?

( Kas 's 3.2188 )

( vi ) da [ X,÷ - sin Cx) -13 tan Cx )) = 10×-9 - cost x ) -13 seatCx)
.

47

( vii ) dq× [ sin Cxd) ] = ? Answer Monday .


