
Math 151 Lab 9
Use Python to solve each problem.

1. A piece of wire 30 cm long is divided into at most two pieces. One piece is bent
into a square and the other is bent into a circle.

(a) How should the wire be divided so that the total area enclosed by the two
shapes is a maximum?

(b) How should the wire be divided so that the total area enclosed by the two
shapes is a minimum?

2. The ideal gas equation states that Pi = nRT

V
, where P is the pressure, n is the

number of moles of gas, R = .08206, T is the temperature (in degrees Kelvin), and
V is the volume of the gas. At high pressure, a more accurate equation is the van
der Waals equation Pw = nRT

V − nb
− n2a

V 2 , where a and b are constants dependent
on the gas. Suppose we have 1 mole of oxygen (a = 1.382, b = 0.03186) at 300◦K.
On the interval V ∈ [0.1, 1], find the volume with the maximum and minimum
percent error Pi − Pw

Pw

× 100.

3. Given f ′′(x) = e−3x sin(4x):

(a) If f(0) = 2, f ′(0) = 1, find f ′(x) and f(x)
(HINT: Python does NOT include the “+C” when you use integrate, so
you have to put it in yourself, then use the initial conditions to find each C.
This type of problem is called an initial value problem)

(b) If f(0) = f(π) = 1, find f(x)
(Notice this time you cannot solve for the C values until the end, so give
them different names, like C1 and C2, then solve a system of equations for
them. This type of problem is called a boundary value problem)
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