
2.3 Diftsentian Formulas

Consider f(x) = c c= const valve

then f'-lim f(xth) - f(x).
h = in c==01

(  c )  =  0
dx So if foc, 510
Y=C, slope=o sof'=0

I I I Power functions:

Ist recall Binomial expansin;

(xth)".
h

(n/(h-1)

f(x)=x" nispos.integr

2

?  N o w  f ' ' x l  = l i m

hoo

Inx"htf =lim
h ? 0

l i m

h o u

( n x
n(n-1)

= n x

h

t h " .

So I -  f (X)  =X"  then f ' ( x ) = n x "
n-1 uneeds to

be (t) integer



IV

I I I Constant multiplerule
let g(X)= Cf(X) uhre c=constant.

Than
g (X) = (im g(Xth) - g(x)

l im Cf(xth) -cf(x)
= hdo h

= C  l i m  f ( K H 4 ) - f i x )  =  C f '
n?o

I t  I g = e t  t h e n
Sum Rule

d (ftg)
d x

l i m
h ? 0

' = c f

= lim {(x1) + 9(x14)] - 5f1x)+5(x)]
h

£(&+1)-fx) + g(XHh) -g (x)

f(xth) - f(x) + lim 8(xi)-g(X) =$'+g'
4 = 0

L i ke  w i se  f o r  f - g .

Summary (f+9)'+=)) = 53

(f [g) =f'$g



Find the een of the tangent live (3
10 y=3x4+2X+10(46)

a line: y=mxtb we need "n"at any X valve

? slaze: m= f'(x)

=  d 3 x " + 9 d 1
dx

=  3 2 + 2
d'

+ O
dy

I sum rule

const. mult.

deriv. of const

pows rule

= 1 2 X ^  + 4 X

> 0  m1(46) =(12x+4x)1
? Equation:

Form: y=16x+b
Point: 6=16.1+6
Solre: 6 - 1 6 = 6 b=-10

Final: 4 = 16X-10

FPSF
"spit method"

= 1 2 + 4 = 1 6

armans
method

Lin. Algeba [A (III is called)



IIl Product Rule

Consider the area of a rectangle

Area = U.V

V

Increase i and v by small amounts

V +AV

New Arla = (UtAn YV+Av)
=UV +VAntUAr+AH.AV

AAra =Area new- Area old

AA = V AUTUAV+ANAN

= AX A A = VA X
Edelta's.

Fihite Changes



Now take the lmit as Ax ?0 , ditferratialsdifferatial ( 5)
Infrniteramel

T dende tad t  dede, changes

d(av) vd + udx- +0(11)°
order fmagnitude

smaller

let U= f(x), let V=g (x)

thes ( ( f g )  F + g
product

rule

Note: d (fgh)=f'gh tfg'h t igh'
dx

EX diff't s(x)= (8-4x)(x+5x*)
f'= (x°-4x)' (x15x3) +(x-4x*): (x1529)

=/(x''-4(x"J' ](x+5x*) +(x=4x*) (x'+583)7
=(2x-16x3) (x+5x3) +6x2-4x*)(1+15x9)
= 2x*-16x* +10 *"-80x"+X"-4x"+15X"-60x"

f'(+1=-140×-+57"+322



Q u o t i e n t  R u l e
xx+hi

? let U = f(x), V =g(x)
the fAu= f(x+1x) - f(x)

/Av = g(x+Ax) - g(x)

? ratio
the change of the ration (4) can be
written as

V T A V
"Common denominator

1(4) = (u+Du)V - 4(V+AV)
(V+AV)(V)

=VAHUV-WV- UAN
UZ+VAV

1(7)  = VAK-UAV
VIXVAV 1 / A X

A( " / )=1 44AX - UAVAX
AX Va+vAv

o  L i m i t

A X ? 0
d(U/v)

e x
= Vdu- u a x

2
V



( ? ) ' =  ? ' ? - ? ? '

f i n d  f '

f'= (89) (1+2x)-(x3X1+2x)'
(+2x)2

f'= 2x (1+2x) - x°(2)
(1+2x)2

$ '  =4x2+2x -2x2 = 2x2+2x
(142x)2 (1+2x)2

f' = 2x(1+x)
(+2x)2

" " " 1 m a n g e l t e r e d  c e l l e l e d



Geneal Power Rule

In a future lecture (Cale II)

the pour rule holde for all real numbers
not just integers element of

?- | forall nEIR
real t's

E X

d e  E n x

? /
let g(x) = X , Find I '
d x% ?-1
d x 2

= ? X

-  7 . 2
E x  l e t  h  ( x )  =  x

d  x
- 7.2

d x
- 7 . 2 - 1

= - 7 . 2 X

-  8 . 2
= - 7 . 2  X

, Find hi



polication
Find the tangent live to the cure

7=743 @ (8,16)

?  T e s t  8

?  m =  d x
14/3

d x

? l i n e

16 = 8(8) +3 point

b=16-63
7 Solv

b=48-61

b=-16

I tangent
line



1 0
Normal Line

m

tangent

l i n e
f ( x )

perp. liner

m 1 =
m

I  no rma l  l i ne

If y= mith is the tangent live

then yet xed is the normal lan
Exl previons exaple

Stan = 8 x - 1 63 =  ( 8 , 1 6 )

tromal ? 3 X + d  f o m
8

16=-88+2?4=16+3=19

normal ==


