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Problem 1. Evaluate / (2% + y® + %) ds, where C is parameterized by r(t) = ( t, cos 2t,sin 2t),
c
0<t<2m.



Problem 2. Evaluate / y* dx + zy dy, where C is the positively oriented rectangle with vertices
c
(0,0), (3,0), (3,2), and (0,2).



Problem 3. Given F = (4xe?, cos(y), 22%¢*) and r(t) = (sin(t), ¢, cos(t)), compute / F - dr for
c
7r
0<t<—.
- T2



Problem 4. Evaluate /(:c — z 4 y)ds, where C is the line segment from (2,1,1) to (3,—1,0).
c



Problem 5. Set up but do not evaluate / xy dx + 2y dy, where C' is the arc of the curve y = \/z
c
from (0,0) to the point (9, 3), then the line segment from the point (9, 3) to the point (6, 0).



Problem 6. Find the work done by the force field F = (xcosy, y) in moving a particle along
the parabola y = 2z? from the point (1,2) to the point (2,8).



Problem 7. A particle is moving along a triangular path. The particle starts at the point (1, 1),
then to the point (2,2), then from (2,2) to the point (3,1), then back to the point (1,1). Find
the work done on this particle by the force field F = (x + 1,y — 2z).



Problem 8. Evaluate / rdz +ydx + (x2) dy, where C is parameterized by r(t) = (t2,13,2t),
c
0<t< 1.



Problem 9. Consider the part of the plane 6z 4 2y + 82 = 24 that lies in the first octant. Set

up but do not evaluate a double integral that gives the surface area of this plane in the order
dA = dzdzx.



Problem 10. Find the surface area of the part of the paraboloid x = 4y? 4 422 that lies inside
the cylinder y? + 22 = 64.



Problem 11. Consider the surface S that is the part of the the cylinder 2>+ 22 =9, 0 <z < 2,
including the disk x = 2. Find a parameterization of S.



Problem 12. Evaluate / / 2dS where S is the part of the sphere 2% 4 3% 4 2% = 16 that lies
s
above the plane z = 2.

Recall: A sphere of radius p is parameterized by r(¢, ) = (psin(¢) cos(6), psin(¢)sin(d), pcos(¢)),
where 0 < 0 < 27 and 0 < ¢ < 7. Furthermore, |rys X ry| = p*sin(¢). NOTE: When parameter-
izing a sphere, p is the radius of the sphere, which is a constant!!



Problem 13. Evaluate //F~dS, where F = (xy,42% yz) and S is the surface z = zeY,
s
0<z<1,0<y<1, with upward orientation.



Problem 14. Set up but do not evaluate a double integral that gives the flux of F = ( 2 — 3, z, v)
across S, where S is the part of the paraboloid z = x? + y? + 3 that is below the plane z = 9.
Use the positive (outward) orientation.



Stokes’ Theorem: Let S be an oriented piecewise-smooth surface parameterized by r(u,v),
u,v € D, that is bounded by a simple, closed, piecewise-smooth boundary curve C' with positive
(counterclockwise) orientation. Let F be a vector field whose components have continuous partial
derivatives on an open region in R? that contains the surface S. Then

/F-dr://curlF-dS
C S

Problem 15. Use Stokes’ Theorem to set up but not evaluate / F - dr, where F = (yz, 2zy, 4xz),

c
and where C' is the boundary curve of the part of the plane 3x + y + z = 3 in the first octant,
oriented counterclockwise when looking from above.



Problem 16. Use Stokes’ Theorem to evaluate // curl F-dS, where F = (z%sin(z — 3), 32, zy),

S
and S is the part of the paraboliod z = 9 — 22 — y? that lies above the plane z = 3, oriented

upward.



The Divergence Theorem: Let E be a simple solid region whose boundary surface S has
positive (outward) orientation. Let F be a vector field whose component functions have contin-

uous partial derivatives on an open region that contains £. Then / / F-dS = / / / divFdV.
S E

Problem 17. Using the The Divergence Theorem, set up but do not evaluate a triple integral
used to find the flux of F = <yez2, ze®, 2z + 8> across S, where S is the surface of the solid

bounded by the plane x + z = 7, the cylinder 2? + y* = 9, and the plane z = 1.



Problem 18. Using The Divergence Theorem, set up but do not evaluate a triple integral used

to find //F -dS , where F = <xy,y2 + 6“2,sin(xy)> and S is the surface of the region F
S

bounded by the parabolic cylinder 2 = 1 — 2? and the planes z = 0, y = 0, and y + 2z = 2.
Assume S is positively orientated (see picture below).

(0,
'-“-"L y=2-z



Problem 19. Don’t forget to review section 14.7, local and absolute extrema. Find all local
extrema and/or saddle points if f(z,y) = y* — 6y* — 22> — 6% + 48z + 20.



