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Applications

Vibrations

the tension force in the spring is ks , where k is the spring constant. The 

force due to gravity pulling down on the spring is mg , and equilibrium 

requires that

Let y, with positive direction downward, denote the displacement 

position of the object away from the equilibrium position at any time t 
after the motion has started. Then the forces acting on the object are

By Newton’s second law
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Simple Harmonic Motion

Suppose first that there is no retarding frictional force. there is no damping.

Damped Motion

Assume now that there is friction in the spring system,
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Electric Circuits
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Example
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Example
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Buckling of a Thin Vertical Column

Find the deflection of a thin vertical homogeneous column of 

length L subjected to a constant axial load P if the column is 

simply supported or hinged at both ends.
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Exercises
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Exercises
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Systems of Linear Differential Equations

Linear Systems 
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Matrix Form of a Linear System
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Nonhomogeneous Systems
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Homogeneous Linear Systems
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Distinct Real Eigenvalues
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Repeated Eigenvalues
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Complex Eigenvalues
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EXERCISES

Find the general solution of the given system
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Applications

Mixtures

Consider the two tanks. Let us suppose for the sake of discussion that tank A
contains 50 gallons of water in which 25 pounds of salt is dissolved. Suppose tank
B contains 50 gallons of pure water. Liquid is pumped in and out of the tanks as
indicated in the figure; the mixture exchanged between the two tanks and the
liquid pumped out of tank B is assumed to be well stirred. We wish to construct a
mathematical model that describes the number of pounds x1(t) and x2(t) of salt in
tanks A and B, respectively, at time t.
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Electrical Networks

Kirchhoff’s first law

Kirchhoff’s second law
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