Differential Equations Exam 3




Name ________________________________________

Show all work to receive full credit.

1.
Determine the radius of convergence and the interval of convergence for the following power series. (6)
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2.
Find and classify all singular points of the following ODE. (5)
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3.
For the following ODE, select the correct statement. 
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(5)

(a) There exist two linearly independent power series solutions, neither of which contains a logarithm.

(b) There exist two linearly independent power series solutions, one of which must contain a logarithm.

(c) There exist two linearly independent power series solutions, one of which might contain a logarithm.


(d) There exist two linearly independent power series solutions, both of which must contain logarithms.


(e) It is impossible to state anything about the presence of a logarithm term given only the ODE.

4.
Find two linearly independent power series solutions about the point 
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 for the following ODE. (20)
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5.
Using the method of Frobenius, find two linearly independent power series solutions to the following 
ODE about the point 
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. Form the general solution on 
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6.
Find the following Laplace transforms. (15)
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(b)
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(c)
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7.
Find the following inverse Laplace transforms. (15)
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(b)
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(c)
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8.
In an electrical circuit consisting of a series combination of an inductor L, a capacitor C, a resistor R, and 
a battery of voltage 
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, the ODE that governs the instantaneous charge 
[image: image17.wmf](

)

t

q

 on the capacitor 
is given below. Using the Laplace transform, solve the IVP and thus determine 
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