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It is not necessary to complete all work, so long as when reading the paper I feel confident
that all you have omitted is routine algebra, etc. Please write neatly so I can follow your

work, that is part of your job. You should always give reasons when you make assertiions.
I prefer pencil.

(15) 1. (Chain rule.) Let g(t) = (x+th) where x = (21, 2), h = (h1, h2). Find ¢'(¢) and
/l(t).
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(15) 2. (Flow lines). Let F be the vector field F = (y,—z, z), and let ¢ be a flow line so
that ¢/(t) = F(c(t)). Suppose that at time t = 0, ¢(0) = (1,1,1) and in general
c(t) = (z(t), cost, z(t)) (so that the y-component is known). Fmd a:(t) for all time ¢.

(We don’t worry about z(t) )
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(20) 3. Let the vector field on R3\ {0} be given by F = r/r® (r = 1/22 + y2 + 22). Show that
F is conservative by finding a potential V for F.
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(20) 4(a). Consider the transformation
u =2z + 3y

v=2T—y.

Let D be the rectangle in the x, y—plane with vertices at (0,0), (2,0), (0,3) and (2, 3),
and D* its image in the u, v—plane.

We proved in class that D* is a-parallelogram. Verify this by letting £ be the segment
connecting (0,y) to (2,y), where 0 < y < 3, and show that its image £* in the u, v—plane
is a line (this means you must be able to give the parametric equation of a line). (This is
continued on the next page. )
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(6)-

Write down 4y -;2} =
/ / e%¥ sin(4x + 2y) dxdy
D

as an integral in the u, v—plane. Show limits. You need not compute the integral.

0
) / —
Vs ) (_j P SRR
@({_}C’; ) \\
A
dla,w




(15) 5. Let © be the cylinder 22 + 92 < 4, 1 < z < 4, with density o(z,y, z) = 5(z? + y?)22.
The z—coordinate of the center of mass of ), B—is the ratio of two integrals. Write
down this ratio using cylindrical coordinates.}
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