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1. (a) Show whether the following improper integral converges or diverges. If it converges,

evaluate the integral. WW N .

(b) Show whether this improper integral converges or diverges.
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3. For each of the following methods, clearly explain, without doing numerical calculations,
whether it gives an overestimate or underestimate of the integral
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4. {a). Evaluate the work needed to pump the water out of a rectangular basement of the
dimensions: depth 3 m. width 10 m, length 15 m. The basement is full of water, the pump
is 1 m above the basement. (Nove: The mass of water is 1000 kg/m® and g = 9.8 m/s*)
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(b} Find the hydrostatic force on one of the 10 m by 3 m walls of the basement from
part (a) when the basement is full of water.
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5. Consider the area bounded by the following curves that are graphed below: z-+4y—y* =4 N
¥ = 4=Yyty
=~/ 2
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and y=um.
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Figure 1: Graphsof z +4y ~ ¢ =4, y=1x.
{a) Find the area of the region enclosed by the two curves.
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(b) Evaluate the volume of the solid obtained by rotation of the enclosed area of part (a)

about the y-axis. ‘ Lyr/\_ 3
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8. {a) Compute the exact length of the curve given parametrically by z = 3t°, y = 5t° for
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b} The volume, V, ix: liters of air in the lungs during & 3-second respiratory cycle 1s
approximated by the model V' = 0.1729¢+-0.1522¢2 —0.0374¢%, where ¢ is the time in seconds.
Set up the integral needed fo approximate the average volume of air in the lungs during one
5-second cycle. (Do not evaluate the integral.)
J | — 2 3
Vo= 0, 17294 0. 1S224°— 0, 0374¢¢> )i~

av ~ \
S ¢/

|



7. a) Solve the differential equation & = 2z + 2zy given that (0} = 4. (Your solution

should be insthe form y = e }

f!%‘— = 2x(/+y)
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b) A tank contains 500 liters of brine with 10 kg of dissolved salt. Pure water enters
the tank at a rate of 10 liters per minute. The well-mixed solution drains from the rank at
a rate of 8 liters per minute. How much salt is in the tank after 10 minutes?
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8. Consider the differential equation EETD = (0.06P(1 — R00} as a model for a fish population

in Lake Wobegon, where ¢ is measured in weeks. { There are 200 fish in the lake a2t time
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a) Find the solution for the differential eguation.
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b] Find the number of fish in the lake after 21 weeks.
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d) When will there be 300 fsh in the lake?
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d) Sketch the graph of P(f), where 0 < ¢ < 100.
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9. (a) Calculate the sum of the infinite series
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(b} Show whether the series converges or diverges. State the name of the test nsed.
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) Show whether the following series converges or diverges. If it converges, does it
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converge absolutely?
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10. Consider the following power series:
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a) Find the interval of convergence of f (x).
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" b} Find the radius of convergence of f(z).

¢} Find the interval of convergence of f'(z}.
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11.

(o

Write the Maclaurin series for fo) = e™*.
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) Find at least the first three terms of the Maclaurin series for f(z) = z?e”
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