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1. {40 points) Evaluate each of the following integrals, showing all of your reasoning.
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2. (10 points) Evaluate the integral fm3 373 de = /(x 1)z +3) dz
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3. (6 points) A rocket has vertical position 0 at time 0. The following chart gives the rocket’s
-upward velocity, in meters per second, at time ¢ seconds.
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(a) Using all the data in the chart, write a sum representing an estimate of the rocket’s
height at time ¢ = 12, using the Trapezoidal Rule. You do not have to simplify or fully
evaluate your expression.
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{b) Do the same using Simpson’s Rule; again, you do not have to simplify the expression.
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4. (8 points) Consider the integral f cos(z”) dz.
0

{(a) Estimate the error made in approximating the value of this integral using the Midpoint
Rule using n = 6 subintervals. Stafe your answer in a complele sentence.
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{(b) Again usingthe Mzdpomt Rule, how many subintervals n would be necessary to guarantee
an error of at most 100@ ? Give a valid n in simplified form. (As long as you justify your
answer, you do not have to worry about finding the best possible value.)
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5. (10 points)

(a) Set up two distinct integrals, each in terms of a single variable, representing the area
of the region in the first quadrant bounded by the curves y = z° and y = /3. For
each, make sure you justify your answer {draw a picture and mark a sample slice). Don’t
evaluate either integral.
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{b) Set up two distinct integrals, each in terms of a single variable, representing the volume
obtained by rotating the region from part (a) around the z-axis. For each, make sure
you justify your answer (draw a picture, label a sample slice, and cite the method used).
Don’t evaluate either integral.

Wiml S‘ices = ptrp o rok. axis = WQSLers . ”ﬂWa’ slees = Pam/u 4o rot. awis
At condmde » > 2 cybirical sfye_ﬂs_
M C@TJN"‘E y)
DV= Al Ax |
® (TR~ TR ) 5% V= Zn{leaghracdis)(ickress)

< Anlfy-y*) v B
”ﬂ(x%m "')Ax) ! )')y / >

i
se V= S{zr(x’é»x“)dx “ AV {5 Qn(g,.ys)ralf_



6. (10 points)

{a) Set up, but do not evaluate, an integral representing the area of the region bounded by
the curves z = y* — 2 and y = —«. As justification, draw a picture with a sample slice
labeled.
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(b) Set up an integral representing the volume obtained by rotating the region from part (a)
around the line z = 2. Make sure you justify your answer (draw and label a diagram,
and cite the method). Again, don’t evaluate the integral.
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7. (8 points) One very rainy day, a bucket is raised from ground level to the top of a building
200 ft high, using a rope having a linear density of 0.1 Ib/ft. Initially {at ground level),
the bucket weighs 5 pounds; however, with rain continuing to pour at a constant rate, the
bucket takes on water and actually weighs 10 pounds by the moment it reaches the top of the
building. Assuming the bucket is being raised at a constant rate, how much work is required
to pull the bucket {with its rope) to the top?
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8. {8 points) A giant clay ant hill in northeastern Argentina has the shape of a perfect cone, .
with its circular base on the ground. The base has a 1-foot radius, and the ant hill is 3 feet
in height. The density of the material is a uniform 30 Ib/ft®. How much work have the ants
done to assemble this ant hill, lifting all material vertically from ground-level?
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