Math 2400: Calculus 3 When to use a Theorem? Line Integral Examples

Choose a strategy to complete each problem.

e Compute directly (by parameterizing C')

Use the Fundamental Theorem of Line Integrals
e Use Green’s Theorem

Use Stokes’ Theorem

Bonus trick: complete the curve and use Green’s Theorem or Stokes’ Theorem

1. Compute /

F - dr where F(z,y) = <cos(x2) — 3 23 Syt + 1> and C'is 22 4+ y? = 1 oriented clockwise.
C

2. Let F = (32%yz — 3y)i+ (232 — 32)j + (23y + 22)k. Compute / F - dr where C is the curve below.
C
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3. Compute / F.dr where F = (ye™, ze®) and C is the arc of the parabola z = 1 —y? from (0, —1) to (0, 1).
C

4. Compute / y® dx + 2% dy where C is the arc of the parabola z = 1 — y? from (0, —1) to (0, 1).
c

5. Compute / F-dr where F = (22— 2)i+2yj+(y+22)k and C is the intersection of the paraboloid z = 22 +y?

C
and the plane z = x with a counterclockwise orientation relative to the positive z-axis.

ZA

6. Find the work done by the force field F(x,y) = <tan2(%) + zy?, 22y + a:> on a particle that moves from
(0,2) to (0, —2) along the y-axis, then counterclockwise along 22 + 32 = 4 to (2,0) and then along x +y = 2
back to (0,2) .



