Calculus III Section 5-4: Line Integrals of Vector Fields

Question 3
Let C travel from A = (0,0) to B = (2,0) and then from B to C' = (2,1). For
F('Ia y) = <_ya I>7
evaluate / F.dr.
c
Tasks

1. Parametrize each segment with the stated orientation.
2. Compute the contribution from each segment.

3. Explain geometrically why the first contribution vanishes.
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Calculus III Section 5-4: Line Integrals of Vector Fields

Question 3 — Solution

Strategy. Split the piecewise path and add the two oriented line integrals.

Step 1: Horizontal segment Use rq(¢) = (¢,0), 0 <t < 2. Then

F(ri(t) = (0.6),  15()=(1,0), F.ri=0.

Al "B

The field is vertical along this segment while the motion is horizontal, so the vectors are perpendicular.
Step 2: Vertical segment Use ra(s) = (2,s),0<s < 1. Thus

F(ry(s)) = (=5,2),  r3(s) = (0,1),

1
/ F~dr:/2ds:2.
Ca 0

and

Step 3: Add Hence

/F'dr:OqL?:?‘
C

Verification Only the upward component on the vertical segment contributes, and that component is the
constant 2 over a distance of 1.
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