A.

MATH 216 MATHEMATICS IV
Homework 2

Find the general solutions of the following homogeneous differential equations:
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Cdy ol gy =0

dz?

CA4%y 128 45y — .

A3y d? d _
dw3 4dxg ﬁ + 6y =0.

Ly 8% 4 16y = 0.

Codx

Ly gy 398 4 18y — .
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4 +16y = 0.
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d’y d°y
dz” + 2d:z:5 + d:z:3 = 0.

. Find the linear, constant coefficient and homogeneous differential equations whose general solutions are

below.

.z (t) = c1 + cat + c3e3tsint + cue3t cost + czedt sin 2t + cge3t cos 2t.

v (t) = cre!t + cotel + cze? sint + cqe?t cost + cze!t sin 2t + cge?tt cos 2t.
2 (t) = c1e? + cote? + cat?e?t + cqetsin 3t + cse " cos 3t.

Solve the following problems:

. Given that sin¢ is a solution of

d*y d3 d?y dy
— — + 06— +2—
dt* 2 dt3 + dt? + dt

+ 5y =0.
Find the general solution.
Write g, by using the method of undetermined coefficients for

d*y

pre) +y =322 —4sinz.

Write z,, by using the method of undetermined coefficients for

d*z

i 16z = t2sin 2t + t*e?t.

. Find the general solutions for the following differential equations.

ATy 44y 4y = 3,

diy_i_ -|-5y_351n2m
%4- ——3x—1+t€
) %_2%_3y:26$—105mx.



Pz _o9dz 9. _ gyt
- 2 th 3x = —3te".

. % + 92 = 2 cos 3t + 2sin 3t.

: %+%:3x2+4sinx—2wsx.
. dtQ £ 4 92 = 9sec? 3t, O<t<%.
A: z(t) = ¢ cos 3t + cosin 3t + sin 3¢ In |sec 3t + tan 3t| — 1.

. dtQ + x = sect.

A: 2(t) = ¢y cost + casint + costIn |cost| + tsint.

Co | 4r =3csc?2t, 0 <t < I
A: z(t) = ¢ cos 2t + cosin 2t — 3t cos 2t + 3 sin 2t In |sin 2¢|.

d?y

az2 +3 +2y_1+7

A y(z) =cre ™ + e 2 + (e +e72*) In|1 + €”|.
.%— %—i—y:xewlnx; x> 0.

A: y(z) = c1e” + coze® + §(aPe” Inz — 2ade”).
Solve the following initial value problems:

C Ly v 19y — 0;4(0) = 3,4/ (0) = 5.

9%y 69 4y — 0;9(0) = 3,4/(0) = 0.

Ly 49 4 929y = 0; y(0) = 0,4/(0) = 5.

T4 — 204 + 49 — 8y = 0;4(0) = 2,4/(0) = 0,5(0) = 0.

: dr3 dx?

' dt2

2
_ 3712/ 74% + 3y = 92% + 4;y(0) = 7,9/(0) = —3.

C P 4r = 12 4 3¢t 2(0) = 0,4/ (0) = 2.
Ara(t) = —Bcos2t + Lsin2t + 142 — L 4 2t
— 29 4 ¢ =te' +4;2(0) = 1,2'(0) = 1.

A: z(t) = =3¢ + 4te’ + Ltde + 4.

LT 2% + 5y = 4e”* cos 2x; y(0) = 1,3/(0) = 0.

© dx?

A: y(z) = e % cos 2z + Se % sin 2z + xe ¥ sin 2z.
dJ +4 Ypqy=a2e 2 0<a;y(1) = 5,9/ (1) = 4.
Ary(z) =e 2 +2e™? —e 2 Ing.

2, T
L2 vy = 15ay(0) =3,y/(0) = L.
A: y(z) = 3e” — 2ze” — 1 In (1 + 2?) + ze® arctan z.



