
MA205 - Integral Calculus
Lesson 55: Solving Homogeneous Linear Systems I

Problem Solving Problems

1. Recall the first mixing problem from Lesson 54:
A tank contains 50 gallons of water in which 25 pounds of salt are dissolved. A second tank,
B, contains 50 gallons of pure water. Liquid is pumped in and out of the tanks at rates shown
in the figure below.

(a) Using your work from Lesson 54, find the eigenvalues and eigenvectors of of the coefficient
matrix.

(b) Write the general solution to the system of differential equations.

(c) Verify that your solution satisfies the system of differential equations.
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2. Recall the second mixing problem from Lesson 54:
Using the information in the figure below, derive the system of differential equations describing
the number of mg of salt at any time in tanks A, B, and C, respectively.

(a) Using your work from Lesson 54, find the eigenvalues and eigenvectors of of the coefficient
matrix.

(b) Write the general solution to the system of differential equations.

(c) Verify that your solution satisfies the system of differential equations.
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