1. Let F(z,y) =< —y,z> snd t)=(3- e +2).
(a) [8 points] Match the vector field with it’s picture. Explain your choice in a way that

?{x,#) = 4*5(,X>

rules out the other choices.
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(b) [8 points| Sketch the curve #(t). Include at least G points and be sure to label the Coyyeet

direction of moti%].
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(c) [10 points] Find the work done by the field F on an object moving along 7(t) for

D<e<2.
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2. Let F(z,y) =< ycos(zy) + 1, z cos Ty + 8y >.

(a) [14 points] Show F is conservative and find a potential f.
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(b) [8 points] Find fc F - dr for both curves shown below. Explain your answers.
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4. Let f(z,y) = —22% + dzy + 2?

(a) [5 points] Give a parametrization for f(z, ).

A lu,v) = i, v, - u* rﬁ/.cu/%z‘vz>

(b) [10 points] Find the surface area of the part of f(r,y) that lies inside the cylindar
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(c) [10 points] Let the curve C be the semicircle in the zy-plane of radius 3 with y > 0.
Compute fc fds. What does this represent? U!—W Hha SPOMOI arta wn.o(.u\ £ and over C.
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Polar Coordinates: £ = rcosf y = rsinf

22 + 42 = r2

Spherical Coordinates: z = pcosfsing y = psinfsing z = pcos @ P=z+y?+ 2

Cylindrical Coordinates: z =rcosd y =rsinf z =z
22+ y? =12

Arclength and Curvature For a curve 7(t) defined for t € [a, b], the arclength of the curve

is given by
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Also, the curvature k(t) of the curve 7 is
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