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Books, notes, calculators, or any electronic devices are not allowed on the exam, and
they should not even be in sight in the exam room. Students may not look at anybody
else’s test, and may not communicate with anybody else except, if they have a question,
with their TA or lecturer.

5. After time is called, the students have to put down all writing instruments and remain
in their seats, while the TAs will collect the scantrons and the exams.

6. Any violation of these rules and any act of academic dishonesty may result in severe
penalties. Additionally, all violators will be reported to the Office of the Dean of
Students.
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1. A sphere is described by the equation x? + y? 4 22 + ax + 6y — 8z = —1. Find a so that
the sphere has a radius of 5 and its center has an x—coordinate of —1.
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2. An object is acted on by the forces Fy = 2¢ — 3, F5 = 35 + k, F3 = 43 + 2k. Find the
magnitude of the force Fy that must act on the object so that the net force is zero.
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3. How many of the following expressions are mathematically meaningful?

La-(bxc)
II. a x (b-c)
III. a x (bxc)
IV. (a-b) x (c-d)
V. (axb) (cxd)
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4. Use the figure below to write O_Q — Q_R in terms of v and w
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2v — 3w
4dv +w
—2v + 3w
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5. Let a =<1,2,3 > and b=<2,—1,2 >. If proj,a = c¢b, what is ¢?
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6. Find the area of the triangle whose sides are the vectors u =< 1,1,1 >, v =< 2,0,2 >,
and v — v.
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7. Find the area of the region bounded by y =z + 1 and y = (z — 1)%
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8. The region bounded by y = €*, y = 1, and = 2 is revolved about the z-axis. If the
washer method is used, the volume of the solid generated is given by the integral



9. Find the volume generated by rotating the region bounded by the curves
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about the line z = —1.
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The height of a monument is 3 meters. A horizontal cross-section at a distance x meters
from the top is an equilateral triangle with each side being = meters. Find the volume
(in m?3) of the monument.

A. 8
B. ¢
C. 28
D. ¥3
E. 23



11. A spring has a natural length of 5 m. If a 25-N force is required to keep it stretched to a
length of 10 m, how much work (in joules) is required to stretch it from 5 m to 6 m?
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12. The derivative of the function g(z) is ¢'(x) = Vsec*x — 1. What is the length of the
curve y = g(x) on the interval 0 <z < 77
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