Math 221- Fall 2012 - Test 3

{ >
Instructor: Dr. Francesco Strazzullo My Name %L’ >’

I certify that I did not receive third party help in completing this test. (sign)

Instructions. You can not use a graph to justify your answer. Each problem is worth 10 points.
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1. A conical tank (with vertex down) is 7 meters across the top and 10 meters deep. Water is lowing into the lank
at a conslant rate so that the water level is rising at a rate of 5 centimeters per minute. At what rate is the water
flowing when it is 2 meters short of the topping line? How long does it take to fill the tank?
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2. A ladder 18 feet long is leaning against the wall of a house (see scheme). The top of the ladder is dropping at
a rate of 2 feet per second. At what rate is the base of the ladder sliding away from the wall when the base is 5
[eet [rom the wall?
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3. Find the absolute extrema and (if any) the relative extrema of the function y = we™7 on the closed interval
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4. Find the local extrema, the inflection points, and the intervals on which the function
f@) =222 +2-5
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5. Find the following limits, il defined. Write the known limit or the rule for horizontal asymptote that you use.
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6. E.,éhy elks are introduced into a game preserve. It is estimated that their population will increase according to

the model
! 1 4 be—t/2’
where ¢ is measured in years. After how many years is the population increasing meost rapidly? What is the
limiting size of this population of elks? R 7
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7. A box with a square base and open top must have a volume of 32,000 cm®. Find the dimensions of the box that
minimize the amount of material used.
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8. Find the most general antiderivative of the function f(x) = 3¢ — sinz, then the antiderivative F'(x:) that
satisfies the condition '(0) = 1.
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9. Check that the function y = 2*+sin (22) is a solution of the second order ODE 3 — 2y’ +4y = 2—4a cos (2z).
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