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Wa Length of the curve defined by the graph of f-(x)

over a small interval DX,

we can try to use sx to
:

approximate the length, SS, of1÷;É the corresponding segment of the

de sx j' graph .

issue: The steeper the slope of fcx) on the interval of DX , the more

wrong this approximation will be- this error does NET vanish in the limit !

↳[when the word "

slope
"

appears , you know there will be a derivative ! ]

Fi Pythagorean theorem ⇒ (As )
?
= (sx)2 + (sy)2

⇒ Ss = csxi-cs.us#--Csxiff-fz-TI--sx1+PsI-T

Taking a limit as Sx→ 0
, 1¥ = 5- 'Cx) (by definition ! )

⇒ Is = FEZ dx
.

Notice : When flcx) = 0 → Is = Rdx = dx .

In other words
,

when the graph is horizontal f- no slope) ,

Our original
" bad

"

approximation is exactly right !

Lookingahead : In a sense, this isn't a
"natural

"

way to look at

arc length of a curve . Betty: view the curve as being
"traced

out over time
"
→ (✗Ct) , yet) ) where each coordinate is a function of t

.

Q:_ Can you formulate the arc length of such a curve as a function of t?


