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Section 3.3 5. 3y — 2y +2y =10
T2—2T+2:0:>T:¥:1:|:i.
We have A =1, pu=1 and

A

y(t) = eMcosput = e’ cost  yo(t) = eMsin ut = e’ sint.

The general solution is | y = Ciy1 + Cyys = Cref cost + Cael sint.

9. ¥y 4+2y +1.25y =0

P42 +125=0=r =221 = 11/,
We have A = —1, pu=1/2 and

yi(t) = eMcosput = e "cost/2  yo(t) = eMsinut = e sint/2.

The general solution is | y = Ciy; + Coys = Cre ' cost/2 + Che tsint/2.

12. y"4+4y =0, y(0)=0,y(0)=1
P24 d=0=r=510 = 49
We have A =0, p =2 and

A

y1(t) = eMcosut = cos 2t yy(t) = e sin ut = sin 2¢.

The general solution is ’ y = Cryy + Coyo = C cos 2t + (s sin 2t.




Section 3.4

13.

1.

y' = —20C sin 2t + 2C5 cos 2t.

Clz() 02:1/2

y(t) = 5 sin 2¢. Steady oscillation for increasing ¢.

y' =2y +5y=0, y(r/2)=0,y(7/2)=1
P22+ 5=0=r=2310 2149
We have A =1, p =2 and

A

y1(t) = eMcosput = e cos 2t yy(t) = eMsin ut = e’ sin 2t.

The general solution is | y = Cy; + Coys = C€e cos 2t + Cael sin 2t.

y' = —2C1e'(cos 2t — sin 2t) + 2Cse’ (sin 2t + cos 2t).

y(r/2) =0 = —C1e™? =0
Y (m)2) =2 = —Cie™? —20%e™* =2
=
Ci=0 Cy=—e""

y(t) = e™/%e%sin 2t. growing oscillation for increasing .

y' =2y +y=0

2 —22r+1=0=r =ry=1r=1.
We have A =1, p =1 and

y(t) = e =€ yy(t) =te’ = te'.

The general solution is | y = Ciy; + Coys = Cret + Cotel.




7. 16y" 4+ 24y’ + 9y =0
| Solution:]
16r2+24r+9=0= 4r+3)?=0=r =r=r=-3/4
We have
y1(t) — ot — 673/4t yg(t) — te't = t673/4t.

The general solution is | y = Chy; + Coys = Cre /% + Cote /4,

9. 99" — 12y +4y =0 y(0) =2,4(0) = —1.
| Solution: |
92 —12r+4=0= 3r—22=0=r =rp=r=2/3.
We have
yl(t) _ ert _ 62/3t y2<t) _ tert _ t62/3t.

The general solution is | y = Chy; + Coys = Cre?/3 4+ Cyte?/?.
Therefore

y'(t) = 2/3C1e*3 + Cye/3t + 2/3C,te*?.

-

C1=2 Cy=-7/3.

y(t) = 2e¥/3 — 7/3te?/3  y — —o00 as t — +o0.

12. ' =y +y/4=0 y(0)=2,9'(0) =b.
| Solution: |
—r+1/4=0= (r—1/22=0=ri=r=r=1/2.
We have
n(t) =" = yp(t) = te = te'l?.

The general solution is | y = Chy; + Coys = Ciet/? + Cotel/?.
Therefore

Y (t) = Cy/2e"? + Cyell? + Cy J2te!/?.



y(0)=2 = ;=2
J0)=b = C1/2+Cy/2=b

I

01:2 02:26—2

y(t) = 242 4 (2b — 2)tet/? = et/ (2 4 (20 — 2)1)

When 2b —2 =0 = b =1, y = 2¢'/? is always positive. When b # 1, y can be
negative depending on the value of t. Therefore b = 1 that seperates solutions
that beome negative from those that are always positive.




