
 
 

Lecture 12

Title Line integrals

ection Stewart 16.2



 

efn A vector field on IR is a fan F that assigns
to each point x y z a vector in IR

F x y z P x y z I Q x y z j t RCt.y.zl.ie

otn Let Flt Xlt i t y it j t 2 t II be a parametric
curve in IR for some curve C and as tab

F t X T t y j t z te is the velocity of r



 

Defn o Je f x y z ds

Sba F Ftt I F til at

J f 14 y14,214 txxyt Z.lt dt

This is the line integral of f along
This only depended on C not the parameterization É



 

sample compute Sc x yds where C is the straight
line from 1,2 to 5,4

soln o Elt l t it 2g t 53 4j
1 4 t 2 225

F t 4 25
IF'M TY To

Sc x yds So l 4th't 2 22 fo dt

fo 16th 8ft I 2 21 Fo dt

To Et 4th t 3t lol

To 5 8



 

Noth o C curve w direction and Flt follows this direction

efn Sc tix y dx fib Ei flxctil.ylt.tl Ax

LI Zi FCrlt.tl x t.tl At

So f xcel yh X t dt

Axi x til x ti il Ati ti ti i

This is the line integral of f along C wrt x

Sc tix y dy So F xcel yea y't dt

This is the line integral of f along C wit y



 

xample Sc y dx x dy fo y dx t fax dy
where C is either C or Cz wi

C line segment from 5 3 to 0,2

Cz arc x 4 y from C 5 3 to 0,2

Soln Draw



 

Param curves

F t 511 t i t 34 1 22 j
5 5 t St 3 j

O E t L

Felt 14 E i t j
3 Et 12

Compute
Se y dx xdy fo st 3 5 dt Jo est 5 sat

5So 25th 30 9 st 5 dt

5 So 25th 251 4 dt

5 6



 

So y'd x x xdy JI t t at 4 t at

SI ZE Et 4 dt

40 5 6

line integral will generally depend on the

path not just the end points



 

emark f c f dx fo 7 dx
f f dy Se f dy
ble Aki Ay will change sign when we

reverse the orientation direction of C

efn Let Flt y Play it Q x y j be a vector fiel

The line integral of F along directed C is

Je Puy dx Qu y dy
Sab P Ect x t Q Ect y Ct dt
Sba F Ect r t dt

Je F di



 

xample Spse f x y 2 2

34 and C is unit circle

going in counter clockwise direction

Compute Jeff di

Sohn Ect cos it it sinctly
F t sin t it cos t j

o Ff 4x it by j
Jeff di fi 4costt 6 sin t sinct coset dt

Sj 2 sin t cos t dt

sin t to
O



 

Jefn Given a vector field F x y Z

So F di Jab Fleet F Ctl dt

If F Pi t Qj t Rt then

F FLA F'Ct Idt

Piran x t Q ret y't R ret z E dt

J F di Sc Pdx Qdy t R dz



 

Example F x y 7 xy it yz j t ZX k
Elt ti t Ej Ez for Ost El

Se F di

Sohn Se F di fi t t t 1 at 3t dt

Jo t 2 6 326 at

27 28



 

Lem So F di measures how much curve goes w or

goes against the direction of F

F rit I r t F ret F t o Je F di o

Angle between F ret and Ect is less than 900

F ret F t 70 So F di so

greater
I 0 E O



 

xample

F

C

So F di 20

So F di to

Sc F di 0



 

ample

42

F

Se F di to

Sa F di so

Se F d z O



 

ing

Sc F di o

Sc F di O

f F'd I 0



 

xample F x y x T t y j
C spiral Flt t costt i t t sinctly Otte

So F di has what sign

Soln Draw F and F



 

F t cos t tsin t i sin t t cos t j
So cos t sin t cos t tsin t sin t taos tl dt

So cos t t coset sin t t sin t tsin t cos t dt

Sj I dt

ZIT


