Thirteenth Annual Calculus Competition

April 13, 2002

. Find a cubic polynomial whose graph is tangent to y = 1 — z at (0,1) and to
y=2x—3at (2,1).

. Let P(0,3), Q(0,5), and R(z,0) be points. Determine a positive value for x such
that /PRQ) is as large as possible.
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. Show that
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. Evaluate: /ln(l + 2?) dz.

. Find the area of the region that lies outside r = 2 and inside r = 4sin 56.

. Find the value of

400

n=1 \/ﬁ
where |z] is the greatest integer less than or equal to x. (Hint: Integration may be
useful.)

. Find the (shortest) distance between the lines

x—1 'y

z Y
2 53— and 2 5

. Find the maximum and minimum values of f(x,y) = 722 + 42y + 3y* subject to
2,2
e +y =1

1 arccos y
. Evaluate: / / cos(sinz) dzxdy
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