THE COLLEGE OF STATEN ISLAND
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Math 230/231 Final Exam
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PART I— Answer all questions in this part.
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Find each of the following limits: Your answer may be a real number, — o ,
+o or DNE (does not exist). Justify your answer.
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Consider the function f(x) =

j.  Find the equation of each vertical asymptote in the xy plane (if any).
Justify your answer. .
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k) Find the equation of each horizontal asymptote in the xy plane (if any).

Justify your answer.
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Consider the function f(x)= %x3 +-g-x2+ 12x+8

) Determine the interval(s) on which f(x) is increasing or decreasing.
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m) Find the x-values of all relative maxima or minima (if any).
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0) Find the x-values of the point(s) of inflection (if any).
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Part I1 — Answer any TWO (2) of the following (10% each)

1. An oil tanker in the Atlantic Ocean has just sprung a leak. The radius

of the oil slick formed is increasing at the rate of ten centimeters per
minute. Find the rate at which the area of the oil slick is increasing

when the radius is 12 cm? (Remember: Area of Circle = 7’
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2. A curve is defined by the equation x% 45x =3xy +5y°

a) Find a formula for the derivative % in terms of x and y.
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b) Find the slope of the tangent line at the point (1,2).
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¢) Find the equation of the tangent line at this point.
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3. A box is constructed of two different types of metal. The metal for the
top and bottom, which are both square, costs $3/ft* and the metal for
the sides costs $4/ft? . Find the dimensions that minimize cost if the
box has a volume of 30 ft°.
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Part Il — Answer any two (2) of the following: (10% each)
la) Using the definition of the derivative as a limit, find f' (x) for the
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1b) Check your answer by using the appropriate derivative rules.
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3a) Find an estimate of the area shown by using a Riemann Sum with four
rectangles of equal width and by using the right end points of each rectangle

for the height. The region is bounded by f(x)=2x* —x +3, the x-axis, x=1
and x=3 .
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3b) Find the exact area by setting up and evaluating an appropriate integral.
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