MATH 280

Vector curve integral problems

For each of the following,

e Sketch the given vector field F and the given curve C.

e Use your sketch to determine or estimate the sign of / F-drF.
c

e Compute the value of / F . dr.
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1. F=x1+y)

C' is the semicircle of radius 1 from (—1,0) to (1,0) with y > 0
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C' is the semicircle of radius 1 from (—1,0) to (1,0) with y >0
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3. ﬁzyi—i—xj
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4. ﬁzxi%—yj—kzl%
C' is the helix with constant pitch wrapping 5 times around a (right circular)
cylinder of radius 2 and height 20

Answer: 200

| Solution: |

We can describe the helix using cylindrical coordinates with r = 2 to get
20 2
xr =2cost y = 2sin6 z=—0=—0
107 m

for 0 < € < 2m. Note that the helix having constant pitch means that z is
proportional to theta; the proportionality constant is determined by the re-
quirement that helix goes up 20 units in 5 wraps. From these, we compute

2
dr = —2sin 6 df dy = 2 cos 6 db dz = —db
™



to get
2
47 = (—zsmez+ 2cos6j+ —k) .
T
Along the curve, the vector field is
, R . . 2
F =2cosfi+2sinfj+ —0k.
T
Dotting these together gives us
=R . . 4 4
F-dr= (—481118(:089 + 4 cosfsinf + —29> df = —0db.
T T
Putting together the details, we get
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