I'll just solve without sketching the graph.
6.4#5

Yy + 3y +2y = f(t), y(0) =0,y'(0) = 0. f=wup— uip.
Taking the Laplace Transform on both sides:

L") +3LyY)+2L(y) = (s2Y —s%x0—0)+3(sY —0)+2Y = (s> +35+2)Y

Right hand side is

We hence have

1 6_105 1 6—105
V) = 3542 56+ D612 s D6+D)

For the partial fraction

1 A B C

s(s+1)(s+2) §+(s+1)+s+2

Multiplying the denominator, and setting s — 0,s — —1,s — —2, we have

1 1
A==-B=-1,C=-
2’ ' 2
Noticing that e~'% is the shifting in time with 10, we have
1 1 1 1
y(t) = 3~ e '+ 56_% — U10[§ — e (t-10) 4 56_2@‘10)]

6.44#10
Y+ + Jy=9(),y(0) = 0,4/(0) = 0. g(t) = sin(t)[uo — ux]
Similarly, as above, the Laplace Transform of the left hand side is

(2 45+ )Y (s)

Be sure what you should include if the initial values are nonzero.
For the right hand side, we have

1 1 1

s24+1 ~ L=t sint —m)) = s2+1 +67ﬂ852 +1

L(sin(t)) — L(ursin(t)) =




Hence, we have

1

Y“*:@2+U«&+u32+m

[L+e™]

From here, we see that

y(t) = h(t) + ush(t — )

where h(t) is the inverse Laplace Transform of (SQH)((SL/Q)QH)
We do partial fraction again. The denominator are irreducible quadratic

factors. You should have

1 _ Ai1s+ By Ass + By
(s2+1)((s+1/2)2+1)  s2+1 (s+1/2)2+1

Comparing the powers, we have

As+ A1 =0
Bi+A1+By=0
)
1A1+Bl+A2:0

5
-B By =1
1 1+ b2

We solve that (you can do Gauss-elimination)
Ay = —16/17, By = 4/17, Ay = 16/17, By = 12/17

Hence, we have

16 s 4 1 16 s+1/2 4 1
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6.5#5
y" + 2y + 3y = sin(t) + 5(t — 3m) y(0) = 0,4'(0) =0
We take Transform on both sides. Left hand side is

(s + 25+ 3)Y(s)



since the initial values are all zero.

Right hand side is
1

5241

—37s

+e

Hence, we have

1 1
(s24+1)((s+1)2+2) + (s+1)2+2

—3ms

Y(s) =
The second term is easy:

1 \/i —3ms 1 —(t—37) o
ﬁme 3 — Eu;)me (t 3 )Sln(\/i(t - 37'('))

For the first term, we have to do the partial fractions

1 __1415—F131 Ags + By

(s2+1)((s+1)2+2) s?2+1 (s+1)2+2

A+ A, =0
241 +B1+B2=0
341 +2B1+ A, =0

3B1+ By =1

We solve
Ay =By =By =1/4,A; = —1/4

Hence, we have

1 s 1 1 1 s+1

1 1 1
4 4 — — cos(t)+ sin(t) + e cos(V2t
iyt Ay T A g cost) i)+ ge cos(var)

The solution is therefore

y(t) = —i cos(t) + % sin(t) + ie_t cos(V/2t) + \}iu%e—(t_g”) sin(v2(t — 37))
6.5#9

Y +y =t jo+ 30(t — 3m/2) — ugr. y(0) =4/ (0) =0
The transform of the left hand side is

(s> +1)Y (s)



since the initial conditions are zero.
The transform of the right hand side is

6*5”/21 4 3e31/2 _ 67527&
5 s
We hence have
We have

Y(t) = Urjoh(t — m/2) — ugph(t — 27) + usy /g sin(t — 37/2)

where h satisfies

1 A Bs+C

L =Sern =5t o1

We determine that
A:17B:_1,C:0

Hence, we have
h(t) =1 — cos(t)



