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Mathematics 226
Solutions to Test 2

1la) We have:
P4 dr4+29=0=r=—-4+16 - 1162 = r = -2+ 5i

Thus the general solution of the DE is: y = e~ 2%[c;cos5x + casinbz]

1b) We have:
rP24+12r+64=0= (r+6)>?=0=r=—6

Thus the general solution of the DE is: y = c1e7 %% + coze™ 6

2a) We have r? — 9 = 0 = r = £3. The solution to y” — 9y = 0 is y. = c1€3% + coe 3%,
A particular solution is of the form: y, = Az? + Bz + C. If we substitute y, into the DE
we obtain: 24 — 9(Ax? + Bx + C) = 18z% + 5 Therefore we have

—9A =18, —9B = 0and2A - 9C' =5

By solving these equations we obtain: A = —2, B = 0 and C' = —1. Thus the general
solution is: y = c1e73% + coe 3% — 222 — 1

2b) We have: 1 =y(0) =c¢1 +c2 — 1 = ¢1 + ¢c2 = 2. Since
y'(z) = 3c13% — 3cae 3% — 4x we have 0 = 3/(0) = 3¢y — 3¢ = ¢; —co = 0.
Therefore ¢; = c; = 1 and the solution is: y = 3% + e3¢ — 222 — 1

3) A particular solution is of the form

X X
Yp = Y1u1 + YoUa, Y1 = €*, y2 = xe”, where

{y1u] + yaup =0

Thus v} = 0z

1 x

=1 and u’, =10

Thus y, = —ze® 4+ xze®lnz and the general solution is: y = c1e” 4 coxe® + xe®lnx

4) We have mu” + ku = 0. Therefore v” + kmu = 0. Since kAl = W we have v +
Wm.Alu = 0. Therefore v + gAlu = 0. since g = 32 and Al = 12 we have u” + 64u = 0.
Since 72 + 64 = 0 implies r = £i8 we have u = c1c0s8t + c2sin8t. Since 0 = u(0) = ¢; we
have v/ = 8cysin8t. Thus u/(0) = 16 = 8ce and co = 2. Therefore: u(t) = 2sin8t. The
period is T' = 278 = w4. Thus the time for 4 cycles is: 7 sec
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5a) We have y' = > > nap,z" ! and vy’ = > 7, n(n — 1)a,z" 2. Thus we must have:

o0 o0 oo
Z n(n — Dapz™ 2 4+ (. — 1) Z napx" "t + Z apx” =0
n=1 n=0

n=2
or o0 [ee} (o e) [ee]
Z(n +2)(n+ 1Dap22™ + Z na,x" — Z(n + Dapi12™ + Z anx" =0
n=0 n=0 n=0 n=0
or
oo
Z[(n +2)(n+ 1Dapyo +na, — (n+ Dapy1 +ay)z” =0
n=0
or
(n+2)(n+1)a"*? +na, — (n+ a1 +a,] =0
or
(n+2)(n+ Dapye — (n+ Dapt1 + (n+ 1)a, =0
or

Apt2 = Apt1 — Apn + 2

5b) We have as = 12(a1 — ap) and ag = 13(az — a1) = 13(12a;3 — 12a¢ — ay) or

as = —16(&0 + al)



