Math 233 - Final Exam A Name \(eb(

May 8, 2026 Score

Show all work to receive full credit. Supply explanations where necessary. This portion
of the test is due May 14. You must work individually.

1 (10 points) A stunt performer is preparing a new stunt in which she will be launched
from a cannon through a large flaming ring. For her preliminary designs, she will
ignore air resistance.

She will be launched from 6 ft above the ground, and the center of the flaming ring
is 60 ft downrange and 40 ft high. Find her initial speed and’launch angle so that she
- passes through the center of the ring at the highest point of her path. To-get credit
for this problem, you must set up and use the vector-valued function that
gives the position of the projectile at time ¢. (Use g = 32 ft/sec?))
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2. (10 points) A solid in space is bounded by the paraboloids z = 16 — 222 — 2y? and
z = 2x% + 2y2. The density of the solid at the point (z,y, z) is given by
o(z,y,2) = \/z%2 + y%. Find the mass of the solid. (Helpful advice: Use cylindrical
coordinates. )
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3. (10 points) Let ﬁ(:r, y) = 2z +y)i+ (zy +4) ) and let C be the positively-oriented

boundary of the plane region enclosed by the graphs of y = 2 and y = 2 — 22. Consider
the line integral o

/ F(z,y) - dr. *
¢ QA +

(a) Evaluate the line integral without using Green’s theorem.
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(b) Use Green’s theorem to evaluate the line integral. ————
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