APPM 2350—Exam 3
Wednesday, Nov 17th 6:30pm-8pm 2021

This exam has 5 problems. Please start each new problem at the top of a new page in your blue book. Show
all your work in your blue book and simplify your answers. Answers with no justification will receive no
points. You are allowed one 8.5x11-in page of notes (ONE side). NO calculators, smartphones/watches, or
any other electronic devices allowed.

Problem 1 (17 pts)
A wire lies along the intersection of the surfaces z = 1zy and y = 122 from (0,0,0) to (4,8, 22). Suppose
the charge density at any point on the wire is given by
5z,y,2) = Coulombs
meter
Find the total charge on the wire. (You can assume distance in zyz-space is measured in meters).

Problem 2 (17 points)
Consider the integral
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where R is the region in the xy-plane bounded by the curves
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(a) Sketch the region of integration R in the xy-plane.

(b) Use an appropriate uv-transformation to rewrite this integral as one equivalent double integral in
terms of u and v. (Fully set-up but do not evaluate). Be sure to include a sketch of the correspond-
ing region of integration in the uv-plane as part of your solution.

Problem 3 (17 pts)
Suppose the temperature at any point in space is given by
T(z,y,2) = 3wyz
Let R be the triangle in the zy-plane with vertices (0, 0), (1, 2), (—3,2) (including the interior). Set-up (do
not evaluate) integral(s) to find the average temperature on the part of the surface
z=2xy

that lies directly above the region R. (By set-up we mean fully simply the integrand(s) and set-up the bounds
of integration using the order of integration that leads to the fewest and simplest integrals).

Problem 4 (32 pts)
The following integral gives the mass of an object in grams (where distance in space is measured in meters):
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where a is a positive constant.

(a) What is the density, §(z, y, z), of the object in Cartesian coordinates? Include units.
(b) Sketch and shade a 2D cross section of the object in rz-plane (for any 6 such that 0 < 6 < 7/4).
Label the (r, z) coordinates of all corners on the cross section.
(c) Sketch and shade the projection of the object onto the xy-plane. Label any intercepts.
(d) Setup, but DO NOT EVALUATE, equivalent integral(s) to find the mass of the object using
(i) Cartesian coordinates in the order dz dx dy
(ii) spherical coordinates in the order dp d¢ df

SEE REVERSE SIDE



Problem 5 (17 points)
A neighborhood sits in the region in the zy-plane given by

:c2+y2§4andx21

(where distances in the xy-plane are measured in miles). An earthquake occurs with epicenter at the origin.
Suppose at each point in the neighborhood, the energy density released from the earthquake is given by the
function 6 .
B, y) = 10 i joylez

(d(z,y)) miles
where d(x,y) is the distance from (x, y) to the epicenter.
Find the total amount of energy (in joules) released by the earthquake in this neighborhood.

End Of Exam




