Math 172 - Test 2 Name __Key
October 19, 2016 o Score

Show all work to receive full credit. Supply explanations where necessary. Unless
otherwise stated, you may use your calcilator to evaluate any definite integrals.

1. (6 points) Use the definitions of the hyperbolic functions to evaluate all six functions
at = 0. Do not use your calculator.
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2. (8 points) Using the definitions of the hyperbolic functions (in terms of exponential

functions), show that / tanhzdx = Incoshz + C. (Hint: When integrating, you'll

need to use a simple substitution.)
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3. (12 points) Find the area of the region bounded by the graphs of y = 22 — 4z + 4 and
y = 4 — z. Evaluate the definite integral(s) by hand.
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4. (8 points) The region bounded by the graphs of y = sinz, y =0, z =0, and z = 7 is
rotated about the line z = 4 to generate a solid of revolution. Find the volume of the
solid. (Use your calculator to evaluate the required integral(s).)
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5. (12 points) The 1st-quadrant region bounded by the graphs of y = €®, y = 1, and
z = 2 is rotated about the z-axis to generate a solid of revolution. Find the volume of
the solid. Evaluate the definite integral(s) by hand.
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6. (10 points) A metal plate has the shape of an isosceles triangle with base length 2
feet and altitude 3 feet. The plate will be used as the end of a trough that will hold
untreated sewage weighing 97 Ibs/ft3. Find the fluid force on the plate when the sewage
in the trough is 2 feet deep. (Use your calculator to evaluate the required integral(s).)
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7. (6 points) A particle moves along the graph of y = Inz from the point (1,0) to the
point (e, 1). Find the distance traveled by the particle. (You may use your calculator
to evaluate the required integral.)
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8. (12 points) A thin rod lies along the z-axis extending from z = 3 to = 8. The density
of the rod at z is given by p(z) = 2z — 5. Find the center of mass of the rod. (Use
your calculator to evaluate the required integral(s).)
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9. (10 points) A weightless rope is used to lift a leaky bucket of water 20 ft up to the top
of a roof. The bucket initially weighs 38 1bs, and by the time it reaches the roof, it has
lost 281bs. Find the work done in lifting the bucket. Evaluate the definite integral(s)

by hand.
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10. (16 points) A thin plate is bounded by the graphs of y = z and y = (z — 3)2 4 1. The
density of the plate at the point (z,y) is given by p(z) = /= — 1. Find the center of
mass of the plate. (You may use your calculator to evaluate the required integrals.)
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