
Topic : Are Length
y=fW Imagine this curve is a string

a.m.
- to measure the length , we
could straighten it out and

measure !
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That's called : are length .

But how can we actually calculate the length?

If the curve is made up of straight line
segments , we can use the distance formula
on each segment :
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I k is it is length③ = 1

Total length = 2 + To + I =3 + TO .



Idea : approx our curve by line segments ,
add all the distances

.

y=f(" - make smaller line segments

÷?
i.

ii. iii.
Let's zoom in :
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Suppose ✗ = .fCt) ; y= glt)

change in ✗ =¥ change in y - dog
length = (d£f +CITY

;£}%- =(¥Y+C→µjT
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b

< =L (d¥j+CÉ dt

Example : Find the arc length of the curve
given by ✗ = th , y=t

>
between the

points
(x ,y)=( 1,1) and (x ,y)=(4,8) .

A
• (4,8)

✗=1
,
t=±1⇒t⇒ y=l .

( if C-= - I ,y=
-1)

✗= 4
,
⇒ E- 1=2

because y=8 , 4=2;
⇐ e- £2 .

L=f☒FÉdt ×=E y=E
dÉ=2t dy⇐=3t?

=[4Eh+9tTdt
=/?tFÉdt

a- ↳ + 9th
du= 186 dt

§du= tdt

=[[% Tu du E- I u= 4+9=13

E-2 a- 4+9.4=40



=É[ 25%140
13

= 12-7 [8050 - 1353] .

Recall : ✗ = fit) y= get
then arelength of the curve between

as tEb

L=%(¥Y+(d#Tdt .fi#.j+daTdt.
Today : y=fl×) as ✗ Ib

Our parametrication : ✗ = ✗ y=f(x)
¥×=1 day
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4- fab I1-4YT dx
= fab 1+(¥×# dx .



Example : Find the are length of the curve
y= ¥h - Izlnlx)
between the points ✗ = 1 and ✗ = 2 .

4-[ i+(£Td× .

If =

E- Ex
=⇒F .

I + (dg⇒ = I + ×"j2×;É
= 4¥?

+×"-z×;⇒
= ✗4+2×2+1
-4×2

= 1×12%-11 .

a-- fi i×;÷T dx
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- fi ×z⇒ dx

'
- fi ¥ + £× dx
= f? £ + ⇐ dx

= [ ¥2 + ± whiff
= I + { with

- ( 1-4 + 1-24%1 ?
= 3-4 + 12h (2) .


