
 





Math 100:V02 – WORKSHEET 15
OPTIMIZATION

1. Optimization of functions

(1) Let f (x) = x4 � 4x2 + 4.
(a) Find the absolute minimum and maximum of f

on the interval [�5, 5].

(b) Find the absolute minimum and maximum of f
on the interval [�1, 1].
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(c) Find the absolute minimum and maximum of f
(if they exist) on the interval (�1, 1).

(d) Find the absolute minimum and maximum of f
(if they exist) on the real line.
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(2) Let f (x) = |x|. Find the absolute minimum and
maximum of f on the interval [�1, 3].

(3) Find the global extrema (if any) of f (x) = 1
x on the

intervals (0, 5) and [1, 4].
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2. Optimization problems

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

✏
h�

r
R

��12 � 2
�
r
R

��6
i
. 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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(5) Suppose we have 100m of fencing to enlose a rectan-
gular area against a long, straight wall. What is the
largest area we can enclose?
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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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