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What is lim
�→0

∫ 1

�

x−1 cos(x−1 logx) dx?
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A photon moving at speed 1 in thex–y plane starts at timet = 0 at(x� y) =
(1/2�1/10) heading due east. Around every integer lattice point(i�j) in the
plane, a circular mirror of radius 1/3 has been erected. How far from(0�0) is
the photon att = 10?
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Let f(z) = 1/�(z)� where�(z) is the gamma function, and letp(z) be the
cubic polynomial that best approximatesf(z) on the unit disk in the supremum
norm‖ · ‖∞�What is‖f − p‖∞?
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The integralI(	) = ∫ 2
0

(
2+ sin(10	)

)
x	 sin

(
	/(2− x)

)
dx depends on the

parameter	�What is the value	 ∈ �0�5� at whichI(	) achieves its maximum?
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A particle at the center of a 10× 1 rectangle undergoes Brownian motion (i.e.,
two-dimensional random walk with infinitesimal step lengths) until it hits the
boundary. What is the probability that it hits at one of the ends rather than at
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