1. Consider the initial value problem

2y + 3ty +y=t
y(1)=-1, y(1)=0

a. (5 pts) Determine the longest interval in which the Initial Value Prob-
lem is certain to have a unique solution.
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b. (10 pts) Show that y1(¢t) = ¢t~ and y»(t) = t~!In(¢) form a funda-
mental set of solutions of

t*y +3ty +y=0
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c. (15) Using 1.b, find the general solution of t*y” + 3ty +y 4:]

2y + 3ty +y=t
y(l) = —1, y/(l) =0
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Then, solve the initial value problem {
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2. a. (20 pts) Solve the following equation by means of a power series.
Find the recurrence relation, and give the first four terms in each of two
linearly independent solutions.

(1+2¥)y" 4+ 22y —2y=0
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b. (10 pts) Use 2.a. to solve the following initial value problem:
L+a%)y" +22y' —2y=0, y(0)=0, ' (0)=1.
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3. (15 pts) Find the solution of the following initial value problem:

{ —t3+%+ (y+Int)y =0,
y(1)=1.
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4. (20 pts) Find the general solution of the system of equations:

#(t) = <§ 3)5@)

Then, solve the Initial Value Problem Z'(t) = < g ;1 ) Z(t), Z(0)= ( } )
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5. (15 pts) Find the general solution of the system of equations:
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6. (20 pts) Solve the following initial value problem

{ y'+dy=et - u,,/z(t)e‘(t_”/”
y(0)=-1, y'(0)=0
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7. (15 PtS) Solve the following Initial Value Problem: — —— —

{ Yy — 2y = cos(t)
y(0) = -2
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8. (15 pts) Find the general solution of the following differential equation:
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9. (20 pts) Find the Fourier Series for the function defined by

f(x):{o -2<z2<0
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10. (20 pts) Solve the following Initial Value Problem:

y(3) . y// =t4+ e—t
y(0)=1, ¥ (0)=0, ¢"(0)=1
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