
Note 12 1

Section 17.2
.

Line Integrals

ID Scalar line Integrals
• Suppose we have :

o a curve e .

° a (scalar) function f over E .

WANT to find the
"

total amount
"

off over e.

① Definition

As usual , we use Riemann sums !
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curve e

i> Partition E Into N small pieces er , - - -

, EN ,
i> Choose a sample point Pe on each ez

,

b Write Ose = length Cee) .
Then

, the scalar line Tntegral off over e is defined by

JefGuy .ads := got's!f→o ¥2, TCE) Ose .

Rink Je Ids = length Ce)
.
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② Parametrization

• In practice , the scalar line integrals are computed
using parametrization .

• Let Ince) over as-LEb

be a parametrization Kr¥tr¥g e :

K
1*1 → µ§¥Ykb)a t b Mt)

Then

Partitioning e Into pieces) → ( partitioning Ca - b] Into( ee, - . .

, ear a = -Lost , c . -
. <to -_ b )

¥¥Hb a- ,
;⇒Tmb)

and
r e , = line segment joining lrctet) to NCE) ,
D FCK) = flirt.it) ( t.FEH-a.LI)
b Ose = length of MEHMET = II r't.FI/lOt-

.

So

ftp.tos-e = flint.it/llrkeEHote



3

Taking limit as " mesh size" → o
, we get :

THI Let Ir : [ a , b] → e be a parametrization directly
traversing e . Then

fefcx.y.es ds = fab farces) Hirth H dt

- -

scalar line Integral ordinary ID - integral

RmkI ds Is often called arc- length differential .
This theorem relates ds to the parametric
differential dt .

Exe compute Je Cxxytz) ds over the helix e
parametrized by Ira) =L cos Ce) , sink) , t > ,

O E t E 4T .

Sold Since
K'HI =L- Sint ,

cost , I > ⇒ H Ir' HIM = E
,

we get

fefxtytt) ds = !#cost t sine t t )Edt
= 8kt?
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Ee Integrate f Gay ) = x along the graph e of y -se,
O E x El .

Sold Since no parametrization Is given , we will begin by
choosing one. An obvious choice is :

Ir Ce) = Lt . t
' >

,
O EtEl

.

Then

lrkt) = LI , 2e> ⇒ Il NHI Il = Vitae
,

and so
,

fads = fo 't VH4eTdt
= [ iz Clt#

"

Yo
'

= # ( 5312 - l )
.

Rink Any parametrization's satisfying the condition of
THM can be used


