
 



2. Optimization problems

(4) A standard model for the interaction between two
neutral molecules is the Lennard-Jones Potential V (r) =
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. Here r is the distance be-

tween the molecules and R, ✏ > 0 are parameters.
(a) What is the range of r values that makes sense?

(b) Physical systems tend to settle into a state of least
energy. Find the minimum of this potential.
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(c) Expand the potential to second order about the
minimum.
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(6) (Final 2012) The right-angled triangle �ABP has
the vertex A = (�1, 0), a vertex P on the semicircle
y =

p
1� x2, and another vertex B on the x-axis

with the right angle at B. What is the largest pos-
sible area of such a triangle?
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(7) A ferry operator is trying to optimize profits. Before
each ferry trip workers spend some time loading cars
after which the trip takes 1 hour. The ferry can
carry up to 100 cars, each paying $50 for the trip.
Worker salaries total $500/hour and the fuel for the
trip costs $250. The workers can load N(t) = 100 t

t+1
cars in t hours.

(a) How much time should be devoted to loading to
maximize profits per trip.
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