Solutions to Quiz 2

1. Suppose
ty" — 15ty + 64y = 0
has a solution y; (t) = 3. If y,(t) = t3v(t) is another solution, then v(¢) satisfies
A 20" = —tv' + 8
t,U// — UI
V"=t

None of these

B o aw

tv" = —v

Solution: Direct computation yields

2y — 15ty + 64y = t(56t%v(t) 4+ 1670 () + t30" (t)) — 15t(8t7v(t) + t%'(t)) + 64t%v(¢)
= 16t°0'(t) + t"%" (t) — 15t%/(t)
=t2(v'(t) + t"(t))
= 0.

2. Identify the correct form of a particular solution to

y' — 6y = te % 4+ 4t".

Ag 4+ At + Agt? + Agt® + Agt* + Boe 5 + Byte o

Ag + At + Axt? + Aqt® + Agt* + Bote % 4 Byt?e 0
Aot + A1t? + Ast® + At + Aut® + Boe % + Byte 6
None of these.

Aot + Ait? + At + Agt? + Agt® + Bote % + Byt?e

= O Qw >

Solution: Let Lly] = y” — 6y'. First, the fundamental solutions for L[y] = 0 are
y1 = 1 and yo = €%. A particular solution to L[y] = te~% has the form

(BO + Blt)e_ﬁt.

For Lly| = 4t*, Ag + At + Agt? + Azt + Aqt* won’t work because Ay is a solution
to L[y] = 0. Thus,

t(Ag + Art + Agt? + Agt® + Agth)

is a particular solution to L[y|] = 4t*. Therefore, Aot + A1t* + Agt® + Azt* + Agt® +
Bye % + Bite % is the correct form of a particular solution.
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3. If u(t) =3f(t) + 6g(t) and v(t) = —=5f(t) + g(t), then the Wronskian
Wiu, v](t) = kW[, 9](t)

for all real numbers ¢t. What is k7

Solution: We directly see

Wlu, v](t) = (3f(t) +69(t))(=5f(t) + g(t))" — (3f(t) + 69(¢))" (=5f(¢) + g(t))
=—15ff"+3fg —30f'g+6gg +15ff —3f'g+30fg — 6gqg
=33(fg — f'9)
= 33WIf, gl(¢).

4. Can y = cos(—t) + sin(—2t) be a solution to a second order linear homogeneous differ-
ential equation
y'+ay +by =0

with a and b real numbers?

Solution: No, it cannot. A function y = ¢ cos(ait) + cosin(ast) with a; # a2
cannot be a solution to an equation y” + ay’ + by = 0. Such an equation can only
have a solution containing cosine and sine if 72 +ar+b = 0 has purely imaginary roots
(if there is a real part to the root, it give rise to an exponential piece) r = tia which
would entail solutions of the form y = ¢; cos(at) + ¢y sin(at), with the arguments of
sin and cos equal to one another

5. Consider the following ODE for y(x):
y" — 6y’ + 234y = 0.

Which of these is a correct form for the general solution?
y = 3 (Acos(15z) + Bsin(15x))

y = A% 4+ Beldr

y = e (Acos(3x) + Bsin(3x))

y = Acos(3z) + Bsin(3x)

y = Ae3® + Bcos(15z) + C'sin(15x)

y = Aze3® + Be'®

y = Az + B+ Ce* + De'®

None of these

T QM E Y QWP
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Solution: The characteristic polynomial r? — 6r + 234 has roots r = 3 & 157 and
therefore the general solution is y = 3% (A cos(15x) + Bsin(15z)).

6. Consider the following ODE for y(z):
Y + 6y + 9y = 0.

Which of these is a correct form for the general solution?
y= Ae3® + Bre 3

y = Ae=3% 4 Beltw

y = Ae 3% 4 Bel*® + Ox

y=Axr+ B

y = Ae™¥ 4+ BeMe | (el

y = Axe 3% + Brett®

y= Az + B+ Ce 3% + Delt®

None of these

T Qmm U QWP

Solution: The characteristic polynomial 72+ 6r+9 = (r+ 3)? has the repeated root
r = —3 and therefore the general solution is y = Ae3® + Bz e,
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