APPM 2360 Exam 3 Spring 2024

1. [2360/041724 (10 pts)Vrite the wordTRUE or FALSE as appropriate. No work need be shown. No partial credit given.
(@) 7x+6x + € +cosx = 0 describes a conservative system.

(b) If y1;V2;Yy3 are solutions to a third order linear, homogeneous differential equation, then the solution space must be equa
sparfys;yz; ys0.
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(d) If the characteristic equation of the differential equation governing a forced oscill@ot #s2r + 1 = 0, and the oscillator is

forced byf (t) = 10 cos % , then the oscillator is in resonance.

(e) Ifthe chargg in a circuit is given yt) = e * (cost +sin t) + %sin 2t %cos 2, then the value of the steady state charge
whent = 4 is 3.
SOLUTION :

(a) FALSE Due to the presence of thxeterm, the system is damped and therefore not conservative.
(b) FALSE This will only be the case ¥V [y1;Y-; y3](t) is not identically zero, that is, the functions must be linearly independent.

(c) TRUE

n #
d s - 2 1 (1) s(2s) _ s2+1
ds s2 1 (2 1) (2 1)

L ftcoshtg=( 1)

(d) FALSE Based on the characteristic equation, speci cally #heterm, the oscillator is damped and therefore cannot be in
resonance.
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(e) TRUE The steady state part of the solutiomig(t) = 5 sin2t % cos 2 which givestss 4 = % sin2 7

2. [2360/041724 (24 pts)Use variation of parameters to nd the general solutiot?of® tu® 9u = 72 (t + 1), assuming solutions of the
associated homogeneous equation are of the formt" . Be sure to simplify your nal answer.

SOLUTION :

u=1t" =)9)












