
Anti derivatives

Given a rate of charge
,

can you construct the original function?

I give you the rate at which water is drains
from a tank . Can you reconstruct the

amount of water in the tank?

Def: An anti derivative of a function
-



f-Cx) is a function FG)

such that F'G) = f- Cx)
.

-

Find an anti derivative of f(D= O

F'(+7=0 (everywhere)
w

f-Cx)

F- G) =L ( everywhere)
f- Cx) - ft (everywhere)



f- G) = C for any constantC
.

Are there
any others ?
-

IfFG) is defined on an internal
and F'let 0 ( everywhere) then

F- G) is constant
. #-)
-

Follows from Mem Value Theorem
.



e. g . Find an anti derivative of x?

Want FG) with F'G) =x?

F- G)= 13×3
F'KK Is 3×2=5

Or
,
FCA = tzx't 9 .

F'(x) = Isis +0=31×3



Or
,
Fk)=tzx3tC for

any constant C .

If GG) satisfies G'G)= IT

then

ad
, @H - Eg]= I- x' = 0
GG) - = C



GCN -_ Istc

(so long as GCD is defined or

an interval ) .

-

e.9. Find all article

.ua/-iesofschCx).FCx7--
- cost)

F'(e) = - ¥cosk)= - C- sinks) - sink)



F- (e) = - cosCat C
-

↳ all antiderivatives

-

e. g . Find ① anti derivative of

f Tcs)✓ It 7 sink)
all ¥ Th

GI + C , - cos (t) t CZ

,
C
, +7oz

F- G) = tzxs- 7cos G) TT



Find an anti derivative of - SO e-
t

Ffa= SO e-t

-

water is draining from a
tank at a rate

of 50 e-
t liters per minute .

What is

the volume of water in the tank at tweet?

✓(f) → volume of water in task

at time t
. ( liters.



V'ft) = - SO e-t

VCE) is an antiderivative of -50et

VIE) -- Soe-t t C
-

V
'

# = SO C-Det t O

= - Soe
-t

If u know VIO) = 300L



we can reconstruct Nlt) for all f.

Ult) -- SO e-
t
t C

U ( o) = 300(
V = so e-Otc = SO +C

50 t C = 300

C = 250



✓H=%e-tt2s0e)
Him
.
ohh = Lagoo ( 5054250)

=
50 . O t 250

= 250 (e)

Eventually, the tank contains 250cL .


