Section 4.3 problems:

Problem 16 solution:

First, we find the roots of the auxiliary equation.
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These are real distinet roots. Hence, a general solution to the given equation is
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Problem 24 solution:

The auxiliary equation for this problem is r* + 9 = 0. The roots of this equation are
r = +3i, and a general solution is given by y(t) = ¢, cos 3t + ¢, sin 3, where ¢; and ¢, are
arbitrary constants. To find the solution that satisfies the initial conditions, y(0) = 1

and y'(0) = 1, we solve a system

y(0) = (eycos 3t + ep8indt) g =, =1
y'(0) = (—3e;sin3t + 3ep cos 3t) | = 3¢, = 1.

Solving this system of equations yields ¢y = 1 and ¢2 = 1/3. Thus

y(t) = cos 3t + sin 3t

is the desired solution.



Section 6.2 problems (only the answers are given).

Problem 12 solution:

CLET + 0o g3 (_>3|1-f__~—:1J-
Problem 20 solution:
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Section 4.4 problems:
Problem 16 solution:

The corresponding homogeneous equation has the auxiliary equation r? — 1 = 0, whose
roots are r = +1. Thus, in the expression 8,(t) = (At + Ap) cost + (Bt + By) sint none

of the terms is a solution to the homogeneous equation. We find

B,(t) = (At + Ag) cost + (Bt + By)sint
= 0,(t) = Ay cost — (At + Ap)sint + Bysint + (Bt + By) cost
= (Bit + A1 + Bg) cost + (— Ayt — Ag + By)sint
= 0,(t) = Bicost — (Bit + By + Ay)sint — Ay sint + (- At — Ag + By) cost

= (—Ajt — Ay + By)cost + (— Bt — By — 2A;)sint.
Substituting these expressions into the original differential equation, we get

H: — EIP = {—Alt - Aﬂ + 231} cost 4 {—Blt - Bﬂ —Qﬂl}ﬂiﬂt
— (Ast + Ap) cost — (Bit + By)sint
= —2Aitcost + (—2Ag + 2By ) cost — 2Bytsint + (—2A, — 2Bp)sint = tsint.

Equating the coefficients, we see that

—24, =0 A =0
—24,+2B, =0 Ay =By = —1/2
9B, =1 - By =—1/2
—2A4, — 2By =0 By=—A, =0,

Therefore, a particular solution of the nonhomogeneous equation #” —# = tsinf is given

by #,(t) = —(tsint + cost)/2.



Problem 22 solution:

The nonhomogeneous term of the original equation is 24t%e!. Therefore, a particular
solution has the form z,(t) = t* (Ast® + A1t + Ap) €. The corresponding homogeneous
differential equation has the auxiliary equation 7> —2r +1 = (r — 1)* = 0. Since r = 1
is its double root, s is chosen to be 2, and a particular solution to the nonhomogeneous

equation has the form
z,(t) = % (Agt® + Ajt + Ap) €' = (Aat” + Ajt3 + Apt?) €.
We compute

wl = [Agt! + (44 + A) 1P + (34, + Ag) 17 + 2A4t] €,
zp = [Ast" + (BAy + A1) £ + (1245 + 641 + Ag) £ + (641 +440) t +24] .

Substituting these expressions into the original differential equation yields
0 — 2, 4 1, = [1245t% + 6 At + 24,] e = 248%¢".

Equating coefficients yields A; = Ap = 0 and As = 2. Therefore, z,(t) = 2t'e’.
Problem 32 solution:

From the form of the right-hand side, we conclude that a particular solution should be

of the form
up(t) = t° (Ast® + Ast® + Agt* + Ast® + Aot® + Ayt + Ag) e
Since r = —3 is a simple root of the auxiliary equation, we take s = 1. Therefore,

up(t) = (Agt” + Ast® + Agt® + Agt* + Ao’ + A1* + Agt) e



Section 4.5 problems:

Problem 28 solution:

The roots of the auxiliary equation, r® +r — 12 = 0, are r = —4 and » = 3. This
gives a general solution to the corresponding homogeneous equation of the form yu(t) =

3t

cre ™ + epe®. We use the superposition principle to find a particular solution to the

riven nonhomogeneous equation.
yp = Ape' + Bpe®* +Cp = y, = Ape’ + 2Bge® = yp = Ape’ + 4Bye:
vy +u, — 12y, = —10Age’ — 6Bpe™ — 12Cp = €' + e* — 1.

Therefore, Ay = —1/10, By = —1/6, Cy = 1/12, and a general solution to the original

equation is
et e 1

y[t_} = _ﬁ — F - E — .‘_".18_;“ + CZEM.
Next, we find ¢; and rs such that the initial conditions are satisfied. Since
Et. EZ¢
y'(t) = 03" 4 £ 3epe™,
we have
1=y(0)=—-1/10—-1/6+1/124+¢1 + = ~ e+ 2 = T1/60
3=9'(0)=—-1/10—1/3 — 4¢1 + 3 —4ey + 3e9 = 103/30.

Solving yields ¢; = 1/60, ¢; = 7/6. With these constants, the solution becomes
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