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Problem 2. Convert the following triple integrals from cylindrical to Cartesian coordinates or vice versa.
a 72, 2 f3 v dedrd
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Problem 3. Convert the following double integrals from Cartesian to polar coordinates.
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Problem 4. Setup triple integrals for each of the solids below using the following orders of integration: (1)
4V = dzdydz, (2) dV = dydzdz, (3) dV = dwdzdy. Note the last solid is bounded by y = 2%, z = 1 —y, and 2 = 0.
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Problem 5. For each vector field F below, determine whether it is conservative. If it is, find a potential function
f and use it to compute [, F-dr for the given curve C. If it is not, compute [, F-dr using a parametrization of C.

a. F(z,y) = (z%,y?), C'is the arc of the parabola y = 2% from (~1,2) to (2,8)

b. F(z,y) = (ye® + siny, e + z cosy), C is the quarter of the ellipse 22 + 2y = 4 from (2,0) to (0, V)
c. F(z,y) = (2z — 2y,—3z + 4y — 8), C is the quarter of the unit circle from (0, 1) to (1,0)

d. F(z,y) = (ye” + siny, " + z cosy), C is the unit circle oriented counterclockwise

¢. F(z,y) = (z3%,22%y), C is the line segment from (1,2) to (3,4)
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Problem 6. For each vector field F and oriented curve C given below, use Green’s Theorem to compute .‘ﬁc F.dr.
Be careful: check the orientation of the given curve when applying the theorem.

F(z,y) = (zy?,22%y), C is the triangle oriented from (0,0) to (0,4) to (2,0) to (0,0)

®

F(z,y) = (cosy,z?siny), C is the rectangle oriented from (0,0) to (5,0) to (5,2) to (0,2)

b.

c. F(z,y) = <y + eﬁ,2z+cosy2>, C is the piecewise curve from (0,0) to (1,1) along z = y* and from (1,1)
to (0,0) along y = z?

d. F(z,y) = <sin3 z + 4y, 5z + cos?y), C is the circle (z — 3)? + (y + 4) = 4 traced clockwise
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Problem 7. For cach vector field F and oriented curve C given below, set up [, F-nds using a parametrization of
C. If possible, s the Divergence Theorem to compute [, F-nds. Otherwise compute it using your parametrization

®

F(z,y) = (4%, 22), C is the circle 22 + y* = 9 tracod counterclockwise

F(x,y) = (cos z,siny), C is line segment from (2,0) to (0,2)

o

3

F(z,y) = (22,y), C is the piecewise closed curve from (0,1) to (1,0) along y = 1 — 22, to (0,0) along y =0,
to (0,1) along z =0

F(z,y) = (0,), C is the line segment from (1,1) to (5,1)
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