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Topics: Vector fields and line integrals

1. A vector field is a function F whose domain and codomain are both Rn (for us, n is 2 or 3).
We draw F by interpreting its output values as vectors and drawing shrunken copies of them at
various locations (x, y). On the left is a vector plot of the vector field F(x, y) = (−y, x). In the
second set of axes, sketch G(x, y) = (y, x).

2. To give a vector field a physical interpertation, we may think of F(x, y) as representing the
force experienced by a particle at the location (x, y). Write down an integral formula for the work
associated with moving a particle along a curve C in the presence of a force field F.



3. The answer to the previous question is called the line integral of F along C. Compute the line
integral of F = (x2,−xy) over the portion of the unit circle in the first quadrant.

4. Choose a different parametrization for the quarter circle and re-do the previous question.



5. Find the amount of work it takes to move a particle from (1, 0) to (0, 1) along a straight line
path if it experiences a force of F(x, y) = (2x, 2y).

6. Show that the vector field in the previous question is a gradient field, meaning that it can be
written as the gradient of some function f (x, y).



7. For each of the four curves C below, estimate the sign of
∫

C
F dr, where F is the vector field

pictured.

8. Suppose that a vector field F has the property that
∫

C
F · dr = 0 for every curve C which starts

and ends at the same point. Show that
∫

C1

F · dr =
∫

C2

F · dr for every pair of curves C1 and C2 that

share an initial point and share a terminal point.


