Math 241 Computing Line Integrals
Work = ICF-dr where F(x,y,z) =<P(x,»,2),Q(x, y,2),R(x, y,2) >

First rewrite in the form J’CF-dr = J’C Pdx +Qdy + Rdz

Then parametrize C, check orientation, substitute and evaluate.
Example 1:  F(x,y,z) =< x,xy,x+z> and C is a line from P(0, 1, 2) to Q(1, 0, 4)

Rewrite J'CF-dr = J'dex+xydy+(x+ z)dz
C: the vector PQis <1, -1, 2>
1
x=t dx = dt J’CF°dr: J'O(t)(l)+ O+ DD+ (2t 20+ 2)2de
y=-t +1 dy=-1dt :Jolt2+7t+4dt
z2=2t+2dz=2dt =47
O<t<1

Example 2: Change the curve to a helix
x=cost dx=-sintdt JCF-dr z jozn (cost)(- sint)+ (costsint)(cost)+ (cost+ t)dt

2n
y=sint dy=costdt J'CF-dr: J'O - costsint+ cos’ tsint+ cost+ tdt

z=t dz = dt =2’

O<t<2m

Example 3: Cis the curve Ci:< ¢, >, > 0<t<1, followed by C,, the line from
P(1,1,1)toQ (1, 2, 3) This is really two separate computations which are added

together. The notation for Cis C = C; + C, and IC1+C2F-dr = Iq Fedr+ ICZF-dr
C1:

x=t dx=dt J'CF-erJ';Htt22t+(t+t3)3t2dt

y =t dy=2tdt :I;3ts+ 2t4+ 367 + tdt

z=t dz=3%dt = Uov e 3w V=43

C.: the direction vector PQ is <1, 1, 2>
Xx=t+1 dx = dt jCF-dr:jOl(t+1)+(z+1)(z+1)+(z+1+ 2t+ 1)2dt

y=t+1 dy = dt :Jolt2+9t+6dt

z =2+ 1 dz =2dt :%+%+6:6%

Ic1+c2F'dr - ICI Fedr + ch Fedr = 4%0+ 6% - 77%0



