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Section 3.3

Problem 7
y//+2y/+2y :O
Find that r ={—1—1,—1+1}. Then
y(t) = Cre tcos(t) + Cre tsin(t)

Problem 13 [FOR GRADE]

y"—2y'+5y=0, y(n/2)=0, vy'(n/2)=2
Find that r = {1+2i,1—2i}. Then

y(t) = Cretcos(2t) + Cretsin(2t)
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Let us apply the initial conditions

{y(ﬂ/z)o {Q -0
e
y'(m/2) =2 C :—e,lw

Finally,
— | tai 2
y(t) ——me sin(2t)
Problem 17
S5u” +2u'+7u=0, u(0)=2, u'(0)=1
Part (a)

Find that r = {—§ —1¥34 1 +i¥34} Then

Finally,
u(t) =2e Y cos (@t) + —t/5gin <@)
Part (b)
T~ 14.512
Problem 19



At At o
e cospt e’ sinpt
wW (67\t cos ut, eMsin pt) = 4 H . H
4 (eMcospt) & (eMsinpt)
eMcos ut eMsin ut

AeMcospt —persinpt  AeMsin pt + peM cos ut

—eMcospt (?\67‘t sin put + peMcos ut) — eMsinpt (?\67‘t cos pt — peMsin ut)

2At

= Ae*M cos ptsin pt + pe®M cos? ptAe* cos ptsin pt + pe M sin? pt

= peM <<:os2 ut + sin? ut)

= e
Section 3.4

Problem 1

y'—2y'+y=0
Then
?—2r+1=0
So r =1, finally

y(t) = C1et + Cztet
Problem 8 [FOR GRADE]
2y1/+2y/+y :O

Then

224 2r+1=0



Sor={-1/2—1/2i,—1/2+1/2i}. Finally,
—t/2 1 —t/2 o; 1
y(t) =Cye Ccos zt +Cye ““sin Zt

Problem 11

Yy Ay =0, y(-1)=2, y/(-1)=1
Then r ={—2}. So
y(t) = Cre 2 4+ Cote 2
Taking the derivative
y'(t) = Cre 2t —2C te 2t —2C e 2

Applying the initial conditions

y(—1) =—Cre?+Cre? =2 _ Ci=2
y/(—1) =C1e?+2Cre? —2Cre? =1 C

Therefore
7
—2t —2t
t)=—t +—
y(t) = te 2€

Ast—o00,y—0.

Problem 18 [FOR GRADE]

Yy —4ty' +6y =0, t>0; yi(t)=t

Let us apply the method of reduction Let the general solution be of the form

y(t) = vty (t) = t2v(t)



Let us find the derivatives

Y5 (t) =t/ (t) + 2tv(t)
Yy (1) = 20" (1) + 2tv/ (1) + 2tv/ (1) + 2v(t)

Let us substitute the above into our original ODE
(2" (1) 4+ 28V (1) + 260" (1) + 2v(t)) — 4t (2 (1) 4+ 2tv(t)) + 6(t2v(t)) =0
Simplifying yields

t (1) + 383V (1) + t2v(t) — 43V (1) — 8t2v(t) + 6t2v(t) =0
th(t) =0

Then

Integrate both sides

V() =Cy
v(t) =Cit+Cy

Finally, the general solution is
y(t) = (Crt+Co)t? = C1t2 + Cot? = Cryg (1) + Coya (t)

and the second solution is y,(t) =t3.



