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1. Use the method of undetermined coefficients to find the expected
form of a particular solution y, for the differential equation

y" — 2y + 5y = €” sin 2x.

Caution: Need not find y, explicitly. (4 points)



2. Use the method of variation of parameters to find the general
solution of the differential equation
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(8 points)



3. Solve by the power series method the initial value problem

(z—1)y" —2y +y=0, y(0)=-2,4'(0) =6.

(8 points)



4. Find the general solution of the Bessel-type differential equation
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(6 points)



5. Use the substitution x = e’ to find the general solution of the differ-
ential equation

x?’ym _ 3x2y” + ny/ — 6y =3+ lnx3; x> 0.

(6 points)



6. Find the indicial roots of the differential equation
2zy" — (3+2x)y —y =0,

and derive the recurrence relation of the coefficients of the series solution of
the equation associated with the larger indicial root
(44+6=10 points)



7. Answer TRUE (T) or FALSE (F) only:

()

- The differential equation
y'+ P(z)y’ + Q(z)y = 0,

has exactly two power series solution near a regular singular point x;.
(2 points)

(b)

- The differential equation

y'+ P(x)y + Qx)y =0

has no fundamental set of power series solutions near an ordinary point z.
(2 points)

(c) - The differential equation

(2% —22% — 32)%" + (z + 1)(z — 3)*(sinz)y’ — (v + 1)y =0

has irregular singular points. (2 points)
(d) - The interval of convergence of series solutions of the differential
equation

(2 +2)y" +ay +y=0
about the regular singular point = 0 is |0, 1]. (2 points)



