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Math 319 Midterm 2
Problem 1 An equation of the form

dg d’a

where a and f are real constants, is called an Euler equation
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(b) 5 Points Use the results of part (a) to transform equation (1) into
2

d*y d
—-I-(a—l) J

dx? dz +hy=0. (2)

Observe that equation (2) has constant coefficients. If y;(z) and y2(z) form a fundamental
set of solutions of equation (2), yi1(Int) and y2(Int) form a set of solutions of equation (1).
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Math 319 Midterm 2

Continuation of Problem 1...
(c) 10 Points. Apply the method from parts (a) and (b) to solve the following equation:
tzd Y dy

g7 + 7t E—I—lOy 0,t> 0.
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Math 319 Midterm 2
Problem 2. 15 Points. The differential equation
y" +(xy +y) =0

arises in the study of turbulence flow of a uniform stream past a circular cylinder. Verify that
y1(x) = exp(—62?/2) is one solution and then find the general solution in the form of an integral.
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Math 319 Midterm 2
Problem 3. Consider the following differential equation
(1+22)y" — a2y + 2y =0.

(a) 10 Points. Seek power series solutions of the given differential equation about the point
zg = 0; find the recurrence relation
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(b) 10 Points. Find the first four terms in each of the two fundamental solutions 1, ys

More space in the next page...
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Continuation of Problem 3...
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(c) 5 Points. By evaluating the Wronskian W (y1,y1)(w0), confirm that y; and ya form a funda-
mental set of solutions.
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Math 319 Midterm 2
Problem 4. Consider the following differential equation
2%y" — 3zy’ + 4y = =

(a) 5 Points. Show that y; = 2? and y2 = 22 In |2| satisfy the corresponding homogeneous
equation.
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(b) 15 Points. Find a particular solution of the non-homogeneous equation.
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Problem 5. 20 Points. Find a general solution of the following differential equation
y' -y 2y =et
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