
24
.I

.
4

Goals · FTC2
-

· net change

E If fila , b) -> I is continuous and F = f,

then /"f(x)dx = F(b) - F(a).

Notation F(x)( = F(b) - F(a) so fxdx = F(x)I
-

Eg Since (x% = 3x
, 1 x dx = x** = 1 - p = 63.

o (x*- 5) =3x
, J,xdx = (x -5)( = (4)/) - (14)

= 63



Proof of FTC2 Let P = /a= Xo < X
,
> ... > Xn= b) be a regular

partition of [a.
b]. Then

F(b) - F(a) = F(x) - F(x)

= F(xn) + 0 + 0 + . + 0 - F(xd)

=F(xn) - F(x
,)] +[F(xn - 1) - F(xn -z]) + F(xn

-z) ---

i = / i= 2 - F(x
, ) +[F(x,) - F(x)]

F(x,) - F(x)) + F(xt-F

=F(x) - E(x- 1)
MUT

: F'c :F+ F(xz)- F(xz)
for some in (asb)+ - - - + F(x) -

F(xmF(c)(x -Xi) forsome c: (xi -1 ,
xi)



=fliAx
When F' of we call F an aderivative off and write

~(f(x)dx := F(x) + C ~
where C is a constantindefinite integral off
# Antiderratives aren't unique ! (x)' = 3x

(x -5) = 3x

FTC2
says (f(x)dx = ()f(x)dx))



Informal justification of FTC2 :

= f(x)

p f(xi) = F'(xi)

f(xi)Ax = F'(xi)(xi -X
:-)

~ F(xi) - F(Xi-)
↑

MUT
+ telescoping sum.



Some antiderivatives Some definite integrals

· (xdx= c font-1(dx=
ze

so taking log of positive =
· / *x = log(x) + C for X*O

· Padx = log3 - log) = log
1080 - 1000

· Je da = e r(

·10x =
-

e

· Jos xdy = Sin x + C · J
**

cos@dO = sin(n() - sin(-π(z)
- /2 = 1 - ( - 1) = 2

/sin xdx = -cosx + C #
/seixdx = tanx + C



Interpretation Integrating rate of change computes net change
n

Indeed
, (F(x)dx = F(b) - F(a)

Eg. v(t) = s' (t) for s(t) = position at time t

I (t)dt = s(b) - s(a) =

net change in position
= displacement

Eg.
For instance

,
ifwit) = + +3

,

then determining
an entiderivative will allow us to compute displacement.



For the interval [0 , 5],
s(S) - S(0) = ( (2 + +3)dt = +jtd+ +3dt

-() + c +1

=(- ) + 3(5 -0

#se



= j(t + + )dt = (, tdt + f, tdt

=

Ex= x(x
= ((x
+

- x4)dx = jax25dx - 1x d
----


