Class Worksheet 4/19/22 - Solutions

Example 1:

—
Consider the vector field F' shown in the figure below, together with the paths C; , C> ,and C3 .
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Solution

Since it appears that C; is everywhere perpendicular to the vector field, all of the dot products in the line integral are

zero, hence
- —
/ F . -dr =0.
(&)
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Along the path C the dot products of F with A 7; are all positive, so their sum is positive and we have
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For C3 the vectors A 7? are in the opposite direction to the vectors of F',so the dot products F' - A_r),- areall

negative; so,
—_—
/ F .d7 <0.
C3

Thus, we have

Example 2: Calculate the line integral of the vector field F (z,y) = 3i + 45 along the segment
from (0,6) to (0,13).

Solution:

Since F is a constant vector field and the curve is a line, [C F - drf = F - A¥, where A¥ = 7f. Therefore,

/F-d?=(37’+4f)«7f=28
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Example 3:

Given to the right is a vector field F (z,y), together with
oriented curves C1, Cs, C3, Cy, Cs, and Ch. Cs

(a) Is IGG F.dr positive, negative, or zero? Explain.

Negative. The path is semicircular, and > Cs
we travel for equal distances along C' with - e
and against the flow of the vector field. C C Y
However, the vector field has a greater 1 3
magnitude along the portion of the path in C,
which we are traveling against the flow of -
the vector field.

(b) Let C be the closed curve C; + Cy + C35 4+ Cy. Is fc, F-dF positive, negative, or zero? Explain.

First, we note that C; and C3 are perpendicular to the flow of the vector field, so we
have

0 0
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fﬁ-df — fﬁ-dr* + fﬁ-df’ + fﬁ-df’ + fﬁ-df’
C Cy Ca (5 Cy
= fﬁ-df’ + fﬁ-di’
02 C4

Now, fczﬁ- dr'> 0 because we travel with the vector field along C5, and fc4ﬁ- dr <0
because we travel against the vector field along Cjy. However, the magnitude of the
vector field is greater along Cy, which means that

jﬁ-d’? is negative.
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Example 4: The vector field depicted below is ﬁ(az, y) = zi4yj. Let C = C1 4 Cy+ C3+ Cy. Is
fc F' - d7 positive negative or zero? Explain.
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The vector fieldis F(F) =F. The vector field is perpendicular to the circular arcs at every point, so
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Also, since it is radially symmetric,

So,



