
Warmed

a Definition of anlioleivat.ie of food ?

or what is an
anti derivative of an .

?

o
what is another anti derivative of son ?



Warm - up
e-

o Let f be a continuous function .

Find an anti derivative of f .

Fundamentaltheoumofcalaluscpartt)
Let Fox) = Sa

"

fct) dt .

dummy variable t

Thon d
⇒
Fox ) = f-Cx) .



Chainrrle

Compute Let FGG-f.wsincus) du . find F
'

-

fled = F-( vcxs) where Ias = {since> du
✓Cx) = x2

so, d-dafcxi-dd-EcvexD-dd.FI!
= sin Cv5) 2x

= sin (x 'D 2x .



Application
sketch the graph of It

A

graphing requires derivatives -

13+1

da
.
I?E÷dt =

so
,
critical points is a= - I

:c:::} ::::: *



Application of FTC - I
-

Sketch the graph of fo?zt e-Edt
R

dfa f - zt e- Edt =
- 2x e-

⇒
=D if a = O .

O

u= - t
die -Ztdt

Totem du = eat!! Et- I #y



Fundamental theorem of calculus part 2 .

-

Let f be a continuous function and

hit F'ca) -- fox) .

Then fabfcx) da = Fcb
- Fca) .

Tyg

E sina.edu =
-tacos case) )

periodof sina.IE a.÷°



Q . Given a rod of length 3m and density of

dock ( 2x't 1) gym find the mass of the rod .

First build Riemann sum :

sci x!
#i

O X ,
-

. .
- Ke . , Ki ' ' ' 3

mass of rod on Exi . . ,xi] = ax . foci)

Rn = T.ZDxfcx.tl) x M
M = 5%2×2+1 ) doe = 2÷3+x↳= 18+3=21 g



AHeenateproofof-FTC-z.ttFct) be the position of mass moving along a line .

F
'

Ct) --fct) is the velocity .

want to shoo : Fcb) - Fca) = fabfctl It
-

displacement
i.e. integral of velocity is displacement .

Building Riemann sum :

-
soo

"

X,
- . . -

↳
in

'

x; . . . ten
a n b

Approximate displacement = If foci)
Dx

Exact displacement = fabfor;) ox.

Exact displacement -- Fcb)
- Fca) (also )



Impootontintegr#
See them 1.3.16 in CLP-2 book .

Fox) (anti derivative)
f#

Xtc
I:/ .÷÷÷:*

.

I

ex e
"
+ C

O
O o

° o



Indefinite integrals -
-

Jabfcx) doe us . f fcxsdx .

° Indefinite integral doesn't
have terminals .

• Solution of indefinite integral
contain constant of

integration .

° Indefinite integral is a general
anti derivative of

the integrand.



Netchongetheorem
⑨ If f is continuous on Ea

,
b]

• and F is any anti
derivative of f , then

fabfcxsdx = Fcb)
- Fca)

b

E f F'ex) da = Fcb)
- Fla) .

/ a

This is net change theorem . Integral of rate of

change give net
-change .



a.mn?:::s::i-.cso-⇒ Ig) find the total theft of z 's 's . . . . . .

*

support beams . n

"e ' ⇐ fci) = IZ, fcxi
) Dx

nose . .
. . .

so
, ÷2fcD a fjofcxsdx

= gjosox - x'
doe

= 5oz? ¥3150
0

= 20,833.3 exact = 20825


