MAP 2302 Diff-E-Qs Test 3 17 Jun 2005

Directions: Show ALL work for credit; Give EXACT answers when possible; Start each problem on a
SEPARATE page; Use only ONE side of each page; Be neat; Leave margins on the left and top for the
STAPLE; Calculators can be used for graphing and calculating only; Nothing written on this page will be
graded;

1. For the ODE (z — m)?(5 — x)y” + sin(z)y’ +y/(1 +2%) =0

(a) Find all singular points and determine if whether each is regular or irregular.
(b) Determine a lower bound to the radius of convergence of the series solution about each given point
zo: g =0, 29 =7, and xg =4

2. Find the inverse Laplace transform of
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3. True or False and a brief reason why or why not.
(a) The ODE (z — 7)2(5 — x)y” + sin(z)y’ +y/(1 + 2?) = 0 is linear.
(b) The radius of convergence of »_ 7/ 3"z™ is 3.
c) If ¢ > 0, then wu.(t) fo (s —c)ds.

)
(c)
(d) Yonloliz)"/nl =300 o (1) 2™ /(2n)! + i 3000 o (- 1)"2* 1/ (2n + 1)
(e) For constants a and b and for ¢ > 0 the solutions to the IVP " +ay’ + by = 0, y(0) = 0,3/(0) =1
and the IVP y” 4+ ay’ + by = 6(¢), y(0) = 0,4'(0) = 0 are the same.

(f) For all ¢, |t| = tug(t) — t.

(8) Yonir(n® —n+2)an_sz™ ™ =30 o(n? — 5n + 8)an—sa" !

(h) The function y(t) = us(t)(t — 5) — uz(t)(t — 7) is continuous for every .

(i) The general solution to z2y” + 2xy’ + 2y = 0 is C12 ! cos(Inz) + Cox ! sin(ln z)
)

If 41(0 ) =1, y1(0) = 0 and y2(0) = 0, y5(0) = 1 and y1(¢) and ya(t) are both solutions of
vy’ + 4" +y =0, then their Laplace transforms satisfy Y7 (s) = sYa(s).

§

4. Find the first five non-zero terms of the series solution about oy = 0 to the IVP y” —zy = 0, y(0) =
5 y'(0)=T.

Enjoy the rest of the summer!



