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Second Exam

* Do not open this exam booklet until you are directed to do so.
¢ You have 120 minutes to earn 93 points.

¢ Write your solutions in the space provided. If you need more space, write on the back

of the sheet containing the problem. Do not put part of the answer to one problem on
the back of the sheet for another problem.

* Do not spend too much time on any problem. Read them all through first and attack
them in the order that allows you to make the most progress.

» Show your work, as pa.;rtiaﬂ credit will be given. You will be graded not only on the
correctness of your answer, but also on the clarity with which you express it. Be neat.
By the same token, be sure to justify your solutions, so we can follow your reasoning.

o Good luck!
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1. (18 pts) Evaluate the following integra.lé._
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2. (15 pts) The owner of a sight-seeing tour boat is going to install a 2 foot by 4 foot glass
window under the water level on her boat so that people can look at the fish as the boat -
moves. She is considering orienting the window in one of the two configurations shown.
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Calculate the fluid force on the window in each orientation and show whether one. has a
lower total fluid force on it. (Assume the sea water’s density is p = 641,%, .
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3. (10 pts) Evaluate the following integral.
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4. (16 pt.s) Find the area of the surface generated by revolving the curve given by the equa-

tion y = -xz + % on the interval [1, 2] about the gaxis.
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5. (15 pts) Let R be the region in the plane c0n31st1ng of pomts whose (:z:, y) coordmates
satlsfym>0and0<y<:ne =,

a. What is the area of R? :
b. What is the volume of the solid obtained by rotating R about the x-axis?
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6. (15 pts) A wading pool has the shape of a half-cylinder of radius 11 feet and length 20
feet. That is, the surface is a 20ft x 3ft rectangle, and the pool has maximal depth 1%
feet. The pool is full of water. Set up, but do not evaluate, an integral which computes the

amount of work it would take to pump all the water to the level of the top of the t/az:rk. Use
P -—62.4#% for the density of the water. Poo)
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7. (10 pts) If we rotate the curve given by y = Vzlz — 1)(z ¥ 1) on the interval fromz = —1
to z = 0 around the z-axis, what is the volume of the egg-shape we obta.m'f‘
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