12. Which of the following are vector spaces?
1 i
i) {(z,y) € R*: = >y} — —| MUsT haw =
. exittenwn of ©
11 @ . RZZ 2 — = {
(i) {(z.y) € z — 3y =0} | 1. cloted upstar cololition
(iii) All solutions to y” + 2y = 0 on (—o0, 00). 1 3. cloteed Lwolar
( Vealor mudbiplicetion

iv) All solutions to y” +2 = 0 on (—00, 00).

———

(1), (i), and (iii)
(i1). (iii), and (iv)
(ii) and (iii)
(1) and (iv)
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None of them are vector spaces.
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18. The general solution to the homogeneous equation #%y” + 7ty’ + Sy = 0 on the interval
0 <t<ooisy(t) = et +ct® A particular solution to the nonhomogeneous equation

t2y" + Tty’ + 5y = t has the form y,(t) = ui (§)¢™! + wa(¢)¢7°. Which of the following are
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13. Given that the general solution of the homogeneous equation
¥y £ 3y 1 3y" + oy = 0is yp(x) = Cy + Coe™ + Caze™ + Cyzle™®
the general solution to the corresponding nonhomogeneous equation

Y+ 3y +3y" + 4 =6xcosr + 6re*

looks like:
@ y(z) = yp(z) + (Az + B)cost + (Cx + D)sinz + 2°(Ex + F)e™

B. y(z) = yu(z) + (Ax + B)cost + (Cx + D)sinz + 2*(Ex + F)e™*
C. y(z) = yn(x) + (Az + B)cosz + (Cz + D)sinz + z(Ex + F)e™™
D. y(z) = yp(r) + z(Ax + B)cosz + z(Dz + E)sinz + ' (Fr + Qe

E. y(z) = yn(z) + 2(Ar + B)cos + z(Crx + D)sinz + 2 (Ezx + F)e™
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Let A be a 2 x 2 matrix whose entries are real numbers. If A = 2+ 3¢ is a com-

plex eigenvalue of A with corresponding complex eigenvector w =

general solution to x’' = Ax is:
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19. Find all constants b such that the origin is a spiral source of the system

are

A b<—=-

B.b>—-
1

C. ——<b< —-

1
D. b>—-

E.b< —

1
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