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Work for a given question can be done ONLY on the front or back of the page the question is written
on.
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1. (20 pts) The differentiable function w : R2 → R3 has components w(u, v) =
�
w1(u, v), w2(u, v), w3(u, v)

�
.

We know that w(1, 2) = (3, 4, 5), and

Jw,(1,2) =



3 4
2 1
6 5




(a) Compute
d

dt

���
t=0

w(3t+ 1, 2− 5t).

(b) At (1, 2), in what direction in the uv plane is the function w3 increasing the fastest, and
what is the rate of change of w3 with respect to distance in that direction?



(extra space for question from other side)



2. (20 pts) Suppose that z is a continuously twice differentiable function of x and y, which themselves

are the usual functions of r and θ, and let w = x zy. Compute
∂w

∂θ
, writing your result in terms

of only x, y, and the partials of z with respect to x and y.



(extra space for question from other side)



3. (20 pts) A pond is in the shape of a triangle in the xy-plane with vertices at (1, 1), (0, 1), and
(1, 0). The depth in the pond depends on position by h(x, y) = x. Compute the total volume of
water in the pond.



(extra space for question from other side)



4. (20 pts) The region R is the collection of points in R3 that are below the xy-plane, inside the
sphere of radius 4 centered at the origin, and outside the sphere of radius 2 centered at (0, 0,−2).

Set up (but do not evaluate!) a triple iterated integral in spherical coordinates that represents���
R
x dV .



(extra space for question from other side)



5. (20 pts) Bob’s house is on a plot of land that we think of in the xy-plane, with distances measured
in feet. His driveway is the upper-left quarter of the circle of radius 100 with center at (100, 0)
(it meets the road at the origin and his house at (100, 100)). The driveway is 12 feet wide.

A snowstorm leaves snow on the ground with depth (also in feet) given by h(x, y) = 1 + y/100,
and the density of the snow is 11 pounds per cubic foot.

Bob plans to shovel his entire driveway. How many total pounds of snow does he have to move?



(extra space for question from other side)


