
Anti derivatives

So far
, we've taken a function

, adcanpwted its derivative
( i.e. the rate of  chase )

.

.

Often in life
, we  need to so backwards : from  a  rate

of Chase, compute the original function
.

E.
s .

Given water  in a tonk
,

it  you knew the rate

at which water  is dnuinns ,
xauid like to

compute the anoint of water  in the tank

Def : An  articled of a function fk ) is a

function Flx ) such that F
' G) efcx )

.

THISis the game : I give  you
fkl

, you
fad FG )

.

There  is a  catch :

e. s .

Find a function Fk ) such That

F 'k ) = 0 for  all ×
.

( Isaeyono )
Well

,
FG )= 5 everywhere will do

.

But son 'll FG )= 8 .

On FH=# !

FK )= C for
ay

corstntc well work
.



Is that all of than ? From the Man Value Thoman :

¥a¥Y
.ee#aYmx,detTi=os:snntej

e. g.

Find a faction FK ) with FYx)= × ?

A little cleverness : Flx )=¥ will do .

Are There
ay

others ? Sue
. Fk)=±} *

et

FK )=  ¥+19

In fact
, suppose GG ) is a function  with G4x)=× ?

dqx ( GK ) - If ) = Gkx ) - x2= xzxz - o

So Gk ) - Iz = C for some C

G(x)=x} + C



Upshot :

• If  you can find are antideiukefhe Flx ) of fk )
you on find lots : FK ) + C CER

.

• If The domain off  is an interval
,

that } I
of than

.

e. 9 . Find all antideiuatves of sink
.

By cleverness da ( - cos (A) = sink )
.

So all antidecuatues have the form

Fk)= - cosG) + C



Bad news : taking derivatives  is easy .

f. ndoy arfideiataes is had

( or  impossible it you  ask for too  such )
.

( I an sxwe you are
,

but  

you  wait like  it )
.

Generally requires Cleverness
.

Some rules to help you
,

based an denuutae  rules :

da (

aha
) -  

af'k
)

dqx ( Ftxt+GG) ) - F'C*)+4*)Read them backwards and you get

Thm : If FfktadGHare antideiuwtiesot
Had

g.
Cx ) ( so Flxtfkl al Gkx ) - stud

then
• AFG ) is a anti den at  aflxf faok

• 1=64+66 )
- - -  -

FG )tg6 )
.



e. g. Fund an anti . anatine

otfkkx2*7shk

)

artiduiv of ×2 :¥anti drv of  sinks :  - coscx )

anteidnd :FGKI- 7 cost .

3

e. g. Find all artidebutdes of x2t7s.uk) :

Flxk Is - 7 asks + C



e. g. water is draining from  a tank at a

rate  of
50 e-

←
litres per minute

. ( tin  muutes

What is the volume of water m the tank ?

V ( t ) → volume  of water
.

V
'

It ) = - Soot

✓ ( t ) is an anteideawtie of Soot

V (E) =  +50e-
£

+ C

But what  is C ? We need are none piece
at data : the amount  at water in tank at
just one fine

V ( o ) = 300

300 = SOe° + C

= SO + C

( = ZSO

VH ) = 250 + sort

( eventually
, 250 l left ! )


