Final Examination December 15, 1999 189-315A

1. Solve the following equations:

d
(a) % =ay—by® (a >0, b>0) Hint: Let v = y*. (Bernoulli equation).

3

dy Yy
(b) Ao~ 1= 202 y(0)

2. (a) Find all values of « for which all solutions of

)
22y" + oxy’ + 2V = 0

approach zero, as r — oo.

(b) Using the method of reduction of order, show that if r(r — 1) + ar + 8 = 0 has a
double root ry, then 2™ and z™ Inx are the solutions of the Euler equation:

2%y" + axy' + By = 0.

3. For each of the following equations
v(x+3)%y" —2@x+3)y —xy=0, zy' +y —y=0.

(a) Find all the regular singular points.
(b) Determine the indicial equation and the exponents for each regular singular point.

(c) For the equation zy” +y' —y = 0 only, derive the first three nonzero terms in each
of two independent solutions about x = 0.

4. Solve the following IVP
y' -2 +2y=¢e""

y(0) =0
y'(0) = 1.
(a) using the method of variation of parameters,

(b) using the Laplace transform method.
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