MA364 Lesson 18: Applications of Eigenvalues/Eigenvectors
MAJ Sullivan

1. (Stretching of an Elastic Membrane). An elastic membrane in the x,x, — plane with boundary

circle x]2 + x22 =1 is stretched so that a point P : (x,,x,) is mapped to the point O : (y,,¥,)
according to the linear transformation:
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Find the principal directions, i.e. the directions of the position vector OP for which the direction of
the position vector OQ is the same or exactly opposite. What shape does the boundary circle
take under the deformation?
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2. (System of ODEs ~ Mixing Problem). Tanks 7} and 7, each initially contain 100 gallons of

two tanks at a rate of 2 gallons per minute. Find the amount of fertilizer in the tanks at any time.
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3. (Markov Processes). Suppose that in 2004 the state of land use in a city of 60 square miles of
built-up area is C: Commercially Used 25%, |: Industrially Used 20%, and R: Residentially Used
55%. Find the limit states assuming that the transition probabilities for 5-year intervals are given

by the matrix 4 and remain practically the same over the time considered.
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4. Find the general equation of motion for the following spring-mass system:
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