
CAL III: LINE INTEGRALS &VECTOR FIELDS

Line Integrals and Vector Fields:

● Line integrals are used as a general form of integration over a curve rather than an interval. The𝐶
curve needs to be parameterized using a ray that traces location as a function of :𝑡

𝑟 𝑡( ) = 𝑔 𝑡( )𝑖 + ℎ 𝑡( )𝑗 + 𝑘 𝑡( )𝑘   𝑓𝑜𝑟  𝑎≤𝑡≤𝑏   𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡   𝑓 𝑥, 𝑦, 𝑧( ) = 𝑓 𝑔 𝑡( ), ℎ 𝑡( ), 𝑘 𝑡( )( )

● Knowing that , a line integral is written:𝑑𝑠
𝑑𝑡

|| || = 𝑣(𝑡)| |

𝐶

 

∫ 𝑓 𝑥, 𝑦, 𝑧( )𝑑𝑠 =  
𝑎

𝑏

∫ 𝑓 𝑔 𝑡( ), ℎ 𝑡( ), 𝑘 𝑡( )( ) · 𝑣(𝑡)| |𝑑𝑡

● Line integrals can be used in vector fields to find work, flux, and more. A vector field is defined:

𝐹 𝑥, 𝑦, 𝑧( ) = 𝑀 𝑥, 𝑦, 𝑧( )𝑖 + 𝑁 𝑥, 𝑦, 𝑧( )𝑗 + 𝑃 𝑥, 𝑦, 𝑧( )|
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ò

�Q)

rauxt

̀in,integ
b

o,

s

vecto fieid
odaxg car

bo
writteɡ᠃�ဖ匀

|

�W�\𝑟(�

𝐶

 

∫
𝑓 ( 

)𝑑𝑎
𝑖

Sက

(

ℎ
𝑓

� 𝑑𝑎
(

 
,
𝑃  𝑟

𝑧

)
𝑡

, 𝑡 𝑧|  
,

𝑑䘑

●

idKna,
thasĠ

integ
b

id

ʕ ̀
bd

tn

̀
woaॐ
̀

ag,

fİr
osࡰ os

td
i ഉ

)�q i
bo

aǹ Knar o

f lr
rॐ
na

̀ ࡰ
ʁᕘ┄ᄀ	

●

̀

f od
İ es̀ ࡰ

i

defise
à
İ
s



i

ò
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