Physics 3041 (Spring 2021) Solutions to Homework Set 9
1. Problem 10.2.8. (20 points)
(i) 2(0) = 1, 2(0) = 0

(D* +2D+ 1)z(t) =0 = a® +2a+ 1= (a+1)* =0, a = —1 (repeated)
2(t)=(A+Bt)e "' = 2(0)=A=1
i=Be'—(A+Bt)e'=i(0)=B—-A=0, B=A=1

2(t) = (L+t)e”

(ii) (D* + 1)z(t) =0
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(iii) (D® — 3D% — 9D — 5)a(t) = 0

=30 -9 —-5=a+a’— (4’ +9a+5)=a*(a+1)— (4a+5)(a+1) =0
(a+1)(a®> —4a—5) = (a+1)*(a —5) =0 = a = —1 (repeated), 5
z(t) = (A+ Bt)e " + Ce™

(iv) (D +1)2(D* — 256)(t) = 0

a+1)%(a* —256) = (a + 1)%(a® — 16)(a* + 16) = (o + 1)*(a + 4) (o — 4)(a + 4i) (o — 43) = 0
o = —1 (repeated), —4, 4, —4i, 4i = 2(t) = (A+ Bt)e " + Ce ™ + Fe*' + Ge™™ + He™

2. Problem 10.2.11. (40 points)

y(0) =1,9(0) =0

1) §—g—2y=e>

?—a—-2=(a+1)(a—-2)=0=a=—1, 2, y.(r) = Ae " + Be**

y,(z) = Cxe**, (D* — D —2)y,(t) = C(D + 1)(D — 2)xze** = C(D + 1)e** = 3Ce*™ = **, C = %

2x

y(1) = yo(z) + yp(x) = Ae ™+ Be™ + = = y(0) = A+ B =1

3
y(1) = —Ae™ + 2Be™ + % = 1/(0) = —A+2B+3 =0
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(i) (D* — 2D + 1)y = 2 cos x = 2Re(e™)
o> —2a+1=(a—1)=0= a=1 (repeated), y.(x) = (A + Bx)e"
y,(r) = Ce™, (D* — 2D + 1)y,(z) = O(—=1 = 2i + 1)e" = —2iCe"™ = 2" = C =i
y(r) = yo(z) + Re[y,(x)] = (A + Bx)e® + Re(ie™) = (A + Bx)e” + Re(icosx — sinx)
= (A4 Bz)e® —sinx = y(0)=A=1
y'(z) = Be® + (A+ Bx)e® —cosz = y'(0)=B+A—-1=0, B=0
y(x) =e® —sinx
(iii) 3" + 16y = 16 cos 4z = 16Re(e'1?)
a® +16 = (a+ 4i)(a — 4i) = 0 = a = 4i, —4i, y.(v) = Ae"™™ + Be ™"
yp(2) = Cxe™, (D +16)y,(x) = C(D + 43)(D — 4i)ze™*”
= O(D + 44)e™™ = i8Ce™ = 16", C' = —2i
y(r) = yo(z) + Re[y,(x)] = Ae™™ + Be ™" + Re(—2ize''")
= Ae"™ + Be ™" + Re(—2ix cos 4z + 2z sin 4x)
= Ae™ 4 Be ™" 4 2rsindr = y(0) = A+ B =1

Yy () = idAe™ — idBe ™" + 2sindx + 8xcosdr = ¢/ (0) = idA —idB =0, A=B = 3

idx —idx
y(x) = % + 2z sin 4z = cosdx + 2x sin 4x

efte” ”
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(iv) ¥ —y = coshz =

Yo (@) = Cae®, (D® = gy () = Co (D + 1)(D — Dyze”
o 1
= C+<D + l)em == 20+6m = -, O+ = Z__L
Yp_(z) = C_ze™™, (D* 1)y, (v) = C_(D —1)(D + 1)xe™*
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3. Problem 10.3.5. (10 points)
2%y + 2zy = sinhz, y(1) = 2

2%y + 2xy = (2°y)’ = sinhx = d(2y) = sinh z dx, /
=1

d(a:Qy):/ sinh z dx
1

hz —coshl+2
1%y — (2*y),—1 = coshx — cosh 1, x°y — 2 = coshax — cosh 1, y(x) = COSMT — Cosh L+
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4. Problem 10.3.8. (10 points)

(I+a?)y =1+ay
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5. Problem 10.3.9. (20 points)
/ _ m -m, / 1-m __ (yl—m>/ 1-m __
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