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Q1]...[25 points] Compute the line integral

]gydm——%dy fc' fcz

where C is the closed, piecewise straight line path connecting (0, 0) to (1,0), then (1,0) to (0,1), and then
\(O 1) back to (0,0). Show your work.
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2]...[25 points] Throughout this question, let F be the vector field given by

o (22,2 20)
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(a) Compute curl(F). Show your work. ~
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(b) Is there a function f such that Vf = F? If not, say why not. If so, find one such function f. Show

your work. o
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(¢) Find the work done by the field F above as it moves a particle along a straight line path from (1,1,1)
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~ Q3]...[25 points] Show that the identity

div(curl(F)) = 0

holds for all vector fields F = (P, @, R).
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Show that the identity
V x (fF) = (Vf)xF + f(V xF)

holds for all vector fields F = (P, @, R) and functions f(z,v, 2).
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Q4]. .. [25 points] Write down a parametric description of the form
r(u,v) = (z(u,v),y(u,v), 2(u,v))
)

for the portion of the cylinder x2 + 22 = a? that lies between the planes y = 0 and y = b.
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Using the area element for parametric surfaces, compute the area of the portion of the cylinder described
above. Show your work.




