Math 172 Exam 1 Name:
Point Values in | boxes i

31 May 2016 Reasonably Simplify

1. Integrate.
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2. Integrate.

(a) / (ZfEcT)fdm [HINT: use an appropriate trig sub.]
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3. We are interested in evaluating / In(z* — 1) dz.
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(a) |4 Use Integration by Parts to show fln(:z;4 ~1)dz = zIn(z? - 1) - / x:lm 7 dz.
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(b) Convert

—3 into a proper fraction, then find its partial fraction decomposition.
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(c) @ Using the decomposition you found above, finish the integration started in (a).
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4. Consider the region between the graphs of y = sinz and y = cosz for 0 < z < . Carefully
sketch the region and find the area.
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5. Consider the region bounded by the graph of y = cos = and the z-axis for 0 < z < §. Carefully
sketch the region. Find the volume of the solid generated by rotating the region about the y-axis.
Ry

/2 .
)
. - S x &%
Z‘T X cosx dx = Juw| XSihx . !
[+]
0
ne= X AV= oS X J""
du= dy Ve Sy
B/
2
T
2 - T Los
21‘. 2 °



6. Consider the region bounded by the graphs of y = 2 — 22 and y = z. The region is rotated about
the line y = —3. See the figure below.

(a) Explain why using the Shell method would be inconvenient to compute the volume.
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(b) Express the volume of the solid using the Washer method. Do not evaluate the
integral.



7. A conical tank on the moon is filled with liquid oxygen of density p. The gravitational constant on
the moon is g. The tank is 6 m tall and has radius 2 m at the base. There is a spout protruding
1 m above the top of the cone. The cone is oriented as shown in the figure below.
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(a) @ If the tank is full, express the work required to empty the tank through the spout as an
integral. Do not evaluate the integral.
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(b) If the tank is ‘half’ full, i.e. the surface of the liquid oxygen is 3 m from the base, express
the work required to empty the tank through the spout as an integral. Do not evaluate
the integral. Do not reinvent the wheel, just make the needed change(s) to the integral

above.
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