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1. (40 points) Evaluate each of the following integrals, showing all of your reasoning.
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2. (8 points)

(a) Set up an integral that represents the length of the curve y = €2* + 3 from the point (0,4) to
(Ll,ofj) the point (1,3 + €2). Show your steps, but stop before evaluating the integral.
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b) Now evaluate the integral you found in part (a); you do not have to simplify the numerical
(qpﬁ) expression you obtain. You may find it useful to know the following integral table entry, which
you do not have to prove:
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1
3. (10 points) Consider the integral / f(z)dz, where f(z) =1+ 23

(q . ) Estimate the error made in approximating the value of this integral using the Trapezoidal Rule
F ’ Wlth n = 10 subintervals. State your answer in a complete sentence. You may make use of the
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) Would the Trapezoidal Rule approximation described in part (a) give an overestimate or un-
(Zﬁs) derestimate of the actual value, or is it impossible to tell with the information given? Explain

briefly.
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c¢) Again using the Trapezoidal Rule, how many subintervals n would be necessary to guarantee an
(Sf’f) error of at most 1076? 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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4. (8 points)

(a) Set up, but do not evaluate, an integral representing the area of the region bounded by the
( 3p+s) curves y = 5 — 22 and y = z? + 3z + 3. 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) about
(Ep‘fs) the z-axis. Make sure you justify your answer (draw and label a diagram). Again, don’t evaluate
the integral.
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5. (8 points) Consider the region between the curve and the z-axis in the figure below:
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( n (a) If the region shown is rotated about the z-axis to form a solid, use Simpson’s Rule with n = 10
L'f’ 5) to estimate the volume of the solid. (Write an expression involving only numbers, but you do
not have to evaluate the expression.)
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(s (b) If the region is instead rotated about the y-axis, use the Midpoint Rule with n = 5 to estimate
P 5) the volume of the resulting solid. (Again, you do not have to evaluate your expression.)
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6. (10 points)

[q " ) (a) Set up two distinct integrals, each in terms of a single variable, representing the area of the
F region in the first quadrant bounded by the curves y = 2% and y = /z. For each, justify your
answer by drawing a picture and marking 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 of the

(C,dfi ) solid obtained by rotating the region from part (a) around the line = 1. 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. *=|
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7. (8 points) A napkin ring is made by taking a solid wooden ball (sphere) of radius R and drilling a
hole of radius a straight through the center. (The hole is cylindrical in shape with radius a, and the
resulting solid has flat edges at its top and bottom.) Find the volume of the napkin ring, in terms of
R and a.
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8. (8 points) A fuel tank buried underground has the shape of a circular cylinder lying lengthwise (so
that the axis of symmetry is horizontal, i.e., parallel to the ground). The radius of the cylinder is 6
feet, the length is 30 feet, and the top of the tank is 4 feet below ground level.

Suppose that the tank is completely filled with a liquid that has weight density 40 1b/ft3. Set up an
integral in terms of a single variable that represents the amount of work it takes to pump half of the

liquid out of the tank and up to ground level. Show all your steps in setting up the integral, but do
not evaluate it. -
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