Solutions

d
2.1 IF = &> d—(yezﬂ’) =ee " =¢" soye® =e* +Cand y=e "+ Ce .
T

d
2.2 The left side is %(aty) Ty = “—; +C,s0y = % +

2.3 Auxiliary m?* +1=0: y = Acosz + Bsinz. y(0) = A=1;y = —Asinz + Bcosz,
y'(0) =B =0. Soy = cosz.

2.4 Auxiliary m? —4 = 0: m = £2, CF = Ae?* + Be 2. Trial PI = ax + b: substitution
gives —4(ax 4+ b) = 12z, so a = —3, b = 0. General solution: y = Ae* + Be > — 3u.

510

3.1 Auxiliary m? 4+ 4m + 4 = (m + 2)* = 0: repeated root —2, so CF = (A + Bzx)e .

Since e?* and xe ?* solve the homogeneous equation, try PI = ’\75526*2"”: with y =

’\Tw?e_%, Y = Mo —2%)e 2 and 3’ = X\(22? — 42 + 1)e 2. Combining: y” + 4y’ + 4y =

Ae 2[(22? — 4a + 1) + 4(z — 2?) + 222] = Xe™*. So A = 1 and the general solution is
2

y = (A+ Bx)e * 4 Ze 2",

3.2 (a) ¥ = A1+ 32)e, y" = A\(6 + 92)e®, so 4y — 11y’ — 3y = Ae3®(24 + 362 — 11 —
33z — 3x) = 13Xe®® = 78¢3* hence A = 6. (b) 4m? — 11m — 3 = (4m + 1)(m — 3), so
m=—1or3: y=Ae "4+ B’ +6ze’. (c) y(0) = A+B =3y = —4de */*+3Be> +
6(1 4+ 3z)e, so y/(0) = —4 + 3B + 6 = 0. From the first, A = § — B; substituting:
_%(g — B) + 3B = —6, 50 _g + % = —6, % = —38—9, B = —%, and A = 6. Particular
solution: y = 6e~%/4 — 337 4 Gre’”.

Local review guidance: correct IF or auxiliary treatment; trial PI adjusted for resonance
when the plain trial dies; constants found from the full general solution, not the CF. This

is authored classroom guidance.
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