1. (15 pts) Consider I = f13 sin(5z) dz.

(Pretend, for the purpose of this problem, that you don’t know how to compute [ exactly.)
(a) Use the midpoint rule to approximate I using 4 equal subintervals.
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(b) Find an upper bound for the error of your approximation in part (a).
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(20 pts)
(a) Preliminaries:
(i) Compute [ o dr.
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(ii) What is the domain of m ?
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(b) For each of the following:
e Decide whether the integral converges or diverges.
e If it converges, if possible, give the value that it converges to: if vou had to use a
comparison test to show convergence, give upper and lower bounds for the integral.
You may use work in any of the parts you've done to complete other parts if useful.
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Part 2(c) continued. . .
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4.

A

(35 pts) Consider the region R bounded by y = In(z), the line y =1, and the line r = &

<

(a) Sketch this region, and find the z and y coordinates of each of the intersection points.
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(b) Find the area of this region.
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Continuing with R bounded by y = In(z), the line y =1, and the line z = €2 as before.
(c) Consider the solid S generated by rotating R around the z-axis.
(i) Set up (but do not compute)

the washer/disc method.
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an integral that calculates the volume of S using
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(ii) Set up (but do not compute)
the cylindrical shell method.

an integral that calculates the volume of S using
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Continuing with R the region bounded by y = In(z),

the line y = 1, and the line r = 2.
and S the solid generated by rotating R around the

Z-azis as before
(iii) Use whichever of the previous parts you prefer to calculate the volume of S.

V= § T G- 1) 4% it o
AR =1
g m(Lio) 2“""‘\"'\\ USRS
& (@Y -2+ ) = yhnld - §2Lo6d £dx
e ( \L"' 2l +\\ =X ﬁ«ﬁ(:\ —(Z\(ilr\(ﬂ -x\
1 4 +c
= e £ ¥ (I (-2 ed)

j‘an@ﬁ\-l ax
= X(Antd-2n@ +1) +d

o

V= & 2"“"6 C "*‘\'\A‘A—
= 211'(:3;6 g \© 4.@_“«3\

—a o
e TN t=q 3
- 1(%3—2<+< | 1 ge¥




5. (15 pts) Consider a tank the shape of a
triangular cylinder on its side, as shown,
where the triangle is equilateral and 2m
long on each side, and the length of the
tank is 5 m. Suppose the tank is filled half
way up with water (the depth of the water 2 m
is half the depth of the tank). The density
of water is 1000 kg/m? and the acceleration
of gravity is 9.8 m/s>.

Set up (but do not compute) an integral for the work needed to pump the water out of
the tank over the TOD. (Assume the water is always being pumped from the top of the water level, as usual.)

Hint. To get full credit, you definitely want to include:

(1) How tall is the tank? How deep is the water?
-\w\“- (ii) What is your coordinate system? Namely, where
is your z-axis, and where is z = 0 and any other
hes \\* % L important coordinates?
b (iii) How are you slicing this problem up, and what are
the slices? How do you find the dimensions?

Aec (iv) What is the formula for work?
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