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1_. Short Answer

[1] (a) Consider the mechanical model ma”(t) + ca'(t) + kx(t) = 0. State a relationship

on the constants m, ¢, and k such that the mechanism is crifically damped.
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2] (b)- Deterriine the Wfonsklan of y1{(z) = 1;1( ) and / i Can Y1 (3:) and yo{x)
constitute a fundamentai solution set for a homogeneous second—orde1 differerential
equatlon (for z > 0)?
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3] 2. Tiue/TFalse:

‘(a) The complementary solution of 3/(z) — 8y'(z) + 20y(z) = e sin(22) is y.(z) =
e sin(2z) + Coe’® cos(2z). ug) / False] _
@?f‘wgw%lﬁ“"@ = * %ijﬁﬁ&g @ML,;&.&

‘(b) The amplitude (i.e. maximal value) of the partlcula,r squtlon of y'(z) + 2y (z) +
5y(z) = cos(wz) does not depend on w. [True /@]

[ ES0ngin ggj,

—(z+1)y(z) = 0.
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3. Second-Order Differential Equations

(a) Consider the following differential equation:

_y”( )+4y'( )+5y( z) = g(z).

Determme the complementary solutmn yc(:t:) th" )
emluate, the trial form g, (x) for the given ch01ce
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(i) 9(93) = %" cos(a) - 5
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4] (b) Given that 1 (x) = 1/x and y,(x) = 1/2° are fundamental solutions of 2y (x) +
‘ Tzy'(z) + 5y{z) = 0, determine the particular solution of

2%y () + Tay/ () + Sy(a) = .
[Hint: Remember the standard fmm for when appiymg Varla,tlon of parameters]|
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‘4. Power Series Solutions =~
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12 (by erte the followmg expressmn as a smgle summatlon whose common term is z™:
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2] - ( ) Suppose that a pa.rtlcular d1fferent1a1 equatlon has a power series SOhithIl centered
BRI at x5 = - 0 generated by the recursion relation ~~

%””@

_ N
Onpo = it n(—f; )a”, n > 0.

Determine up to the 3 term of the solution y(z) = }: dnlxnli..' '
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5. Laplace Transforms: - . CURLER s e T

(a} Evaluate the following inverse Laplace transform:

X

[4] (b) Use the Laplace transform methodtoevaluatethe followmg initial value problem:

% — y(z) = ¢”, y(C)' .?““"“4.05 .QI‘-(O) :1/2
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