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I. (16 points; piease try to solve on this page and the next one) Find the general solution of the
differential equation

VY +dy =2+ 3tsinle+

Hint: part of this problem needs variation of parameters. You are allowed o write down the system
of equations involving v, and ug directly, without deriving them. For the integrations, I suggest
using the substitution w = € and some partial fractions.
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2. {16 points; please try to solve on this page and the next one) Using a series centered at z = 0,

find the general solution of
y' ~ 3y’ —y =0
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3.
find the general solution of
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{16 pointe; please try to solve on this page and the next one) Using a series centered at = = 0,

2 M

22%y" + (2% —3z)y' + 3y = 0.
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3 — continued.
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4. {8 points) Using any method that you like, find the general solution of

5z°y" + 3oy’ +y = 0.
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5. (8 points)
a} Use the Wronskian determinant to show that the functions Yy =, Yz = cosx, and y3 = sl
are linearly independent.
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b} WITHOUT using the Wronsldan determinant, show directly from the definition that the & *+hex
functions y) =1, yo = €%, and y3 = ¢~% are linearly independent. L Crhs,
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6. (8 polnts) Consider but DO NOT SOLVE the differential equation
oo —d)*(2” —dr 4+ 5)y" + (2 - 1){z — 4y + v = 0.
Repeat: DO NOT SOLVE TEIS EQUATION!

a) ldentify the singular points (both real and complex) and indicate which singular peints are
regular singular points.
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b} WITHOUT SOLVING THE DIFFERENTIAL EQUATION, find the minimum guaranteed

radius of convergence of a series solution of the form y = Z ep(x — 3)". Justify your ressoning.
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