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Want : x(0) = 4 Y (1) = - 1

y (0)
= 3 y(1) = 1

- goes
left by 5

X(t) = 4 - 5t

Ey(t) = 3 - 2t - goes down 2

0 = t = 1

Truework: SoFax
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zu F(x) = kx
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y
= g(t)
X = f(t)

a = t =b

t theZis :a b



(x
,:

(Xi- 1
,Yi- 1)

si=x + (Ay))
=xi -xi -

,
( + (yi - Yin)"

=(i) -f(-1) - (g(ti) -gHiD)

How to smooth this out ?

take a limit as At + 0
-

-

At changes intodt

Consider an infinitesimal line

segment of length ds :

y
- length = as
dx T

=Nax+ (dy)
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X = f(t) => dx = f'(t)dt

y
= g(t) => dy = g(t)dt

So ds=x + (dy)
2

= (t)dt)2 + (g'(t)dt)
2

= Edt + g(t) at "

=Xt+glt a
-

at

= + g'(t) at
-

A

total length =Ids
a

=S+ gt at
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ArcLength Formula : (for parametric curves

=S+ (at

Important : the curve must be traversed exactly
once to give the correct answer

-

-Example: S

Length not disecalled

Okt 1 2

as+ (2) at
= Et + (3+22 at

= + a + " dt

= (4 + 9t2)dt

= E .M+9t'at

= It Fat at = +t at



= Sas
= +Fat

t= 0 = u= 4= tod t = 2 = u= 40

= 27 (40 - 43) ↓
-21

18 3
=
27

usual

3variations : n-sub

trig sub

algebra d get a perfect square
- inside the square root

Ex: (x = et - at(eit) = tezt
y

= 4e

- 8 1 t 1 0

+(at
-12 + (2et)

2

at



=Net- 12 + 4 . 2
+
at

#- zet + 1) + 4et dt

=
+2e

+
+ 1 dt

(et - 1) =

eat
-

Let t
~#

= et + 1 at

L = Set +1dt = (e+

+t)))
- S

= (e + 0) - (e
0

-8)

= 1 - e- +S

= 9- e-S



eX: Show the circumfere of a circle = 2

↑

parametrize :ti E
y

= r sint

radius ~

X = r cost

otE2π
M

goes around
once

ds+(at
=rsint) + (rcost) at

=sinit + racos't It

= sint + cost] at
-

1

= rdt
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= Sas = S
.

It

= (rt))
!
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Tomputing curre given as

a function of x or function of y. (not a

param .

curve)
# y

= lux where 1X23

parametrize : St
1kt =3

ds+ (at
=(E) at
= Fat



↳F at I hard integral ,
so

just set up
I

-girp
X= tS
y

= f(t) I
a =t= b

ds=Nf'(t) at
= Nf(x)2dx or

*
x

="dx Ara lengthe
formula



If given a curve as X = gly) for azyb,

can always parametrize as :

3 X = g(t)
y

= t

a =b

= ds = + 1 at

= + 1 dy

=+I dy

=+1 dy



E
d
7

: Find the lengthofseex
y= ((secx) not a param .

curre

& = six secx tanx
↓

use

ds=Fdx

Use : ds=Mdx

#sex. seetanx) dx

= Mutanixdx
sin"x + 105x =1
-cosX
cos"X =xdxJ

tanx + 1 = seax
= Isexl dx

=Seex x

cosx30 on Co , /]( So sex O
(



#/3π3

L = Jds = S sex dx
&

= (In/sex + tanx)))
.

"

= In/sec() + tan())

- In/see(0) + tan(o))

= b)2 + 55) - hilcota + 0

in
= (ulz + 5) - 30

= (n(2 +5)


