1. Explain what is a conservative vector field. Make sure to mention at least two of its properties.
Then determine which of the following vector Helds is conservative:

(a) Fy = (ze¥)i+ (ye‘)j + (2€%)k.

(b) Fy = (zcos(zz))i + (e¥)j + (xzcos(zz))k.
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2. Let A =(0,0),B =(1,0),C = (1,1) and D = (0, 1)

, Let o be the curve made up by the three line .
segments AB, BC,CD.

(a) Find the work done by a particle traversin
% + y?5.

(b) If a fence is constructed with o as its base and a hei
find the total area of the fence (on one of its sides).

g o counterclockwise under the force field Ff =

ght function given by the function £2 + 2y,
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3. Let C be the curve C(t) = (3cos®(t) + 6)i + (3sin®(t) + 6)j + nk from t =0 to t = n/2.

(a) Find the arc length of C from t =0to t = 7/2.
(b) For all conservative fields in question 1 find the the work done by a particle that moves from
(9,6,7) to (6,9, ) following the curve C.
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4. Let C be the closed curve C(t) = (3cos®(t) + 6)i + (3sin3(t) + 6)7 for t =0 to 2m.
(a) Find the value of the line integral

/ln(m)szn )dy—cos(y)da:

(b) Do you expect the same answer for the line integral if you use D(t)(3cos®(t))i + (3sin3(¢))j?
for t = 0 to 2n7 Explain.
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