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Often , y = y ft ) is a fuckin of tune t speed
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If y is displacement of some moving particle

then yo is velocity aid j is accelerator _µ"
rate of charge

"role of charge f

of displacemeet
" of velocity

"

slope in a detailedtime graph
is velocity



Attune to, apple falls¥f%:* Tea:'Fwiw.tn#aa.
¥ Sir Isaac Newton

on head ?

Gravity exerts a force on apple which accelerates it downwards
.
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Let y ft)

- height of apple above Sir Isaac's
head at tune' t , so yCot=3 .
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When t -- o, j (o) -- O , so
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So far :
d1 fy.dk d-
dk

deviates anti-dewoitineif indefinite integral a function whose

(may not exist
! (y may not have an anti-durative , da signal toy

needy to be needy to be integrable ) ( if ct exists,
differentiable ) uuqie up to adding

My : the definite integral .
a scalar a )

um

whereas devilries started to-
idea of stope , integrity start from idea of area-

Knew : area of rectangle Qb is

'

ab
seemingly unrelated thugs !

area of tragic
is tbh the fries the grid the beta!
-
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Def Let ffx) beatific on domain [aid . Demi the depiikntegal

y
'th) fab ffa) . da = area under the awe,
^

above x-axis , in between

✓ K=a and so b .

agrees: we ,
⑧

✓

To calculate it . cut inlaid fads ) cito Tui strips of
width Sx >O , ther

add up areas of all the strips
.

feel approximately a rectangle of area
,
fly!!" . .Stirs at x :

gbafw.de = II.o EH" 's"f, "a T " integrable "
°getting, Y roughly means this

sum limit exists .



The Foibles ← momut of enlightenment

Let ffx) be a continuous fuckin on Ia ,b] .

Newton lleibnit 1660/1670s

166%11666 Newton was couture'd

Let to his home village

f = f! f- It) .dt plague years)
p

"
area t dummy arable
function

"

as x in use .

Then :
F
' (x ) = fck) for all x si Ea , b]

i. e . F is an anti -derivative off on
this arterial .

(Shows a particular that all
continuous functions are utegieble )



f-Cxtfx) - Fla)"

Poof" f-
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(a) =
hi
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fx→o Sx

Jit ''fat .at - Soffit ) -dt
=

lui -

connects definite
8K→ o f,,

aligned (area)
to Jj!

''

ftp.dt
indefinite aligned =

leni g-xxhgzjofbd.gg#--f
Carli-donative) Sx-soI -

Coday If ffx) is continuous Regains proof here
needs to cue

definition of continuous
at this part .

on [aid and ffhd.dk weed to know
continuous friction on a

is some quoi arti -denature , then
closed banded utero

is umping continuous)

Jbaflxl .dk = [ fflxl.dk/bag-Notatwi-LgGcDba
means g (b) - g ca)

AREA



pafof-corollayletgcxl-fffxl.dk ,
the guier arti-devaki of

Let flat. Sa
"
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FTC ⇒ f
' Ge) -- f (x) -- g

' (x)

⇒ f- (x) = g Cx) t c , some
countout c .

What's c? Plug ci x -- a . . .

f- (a) = Saaflttdt -

-O -

-gaze

Io C = -g Ca) .

So flat -- g Ge)
-g (a)

Now plug ci scab to get b

f- (b) = fab flu, . da = g
Cb) -ga) = [ fffxlodx]

a

t
Note Corollary holds ever without "continuous " assumption on f- lid , merely need integrable .


