Math 3301 Homework Set 9 — Solutions 10 Points

2. (3 pts) Take the Laplace transform of everything.
(57 (5)=5(0) =/ (0)) ~(57 () p (0)) = -2

(3S2—S)Y(S) ©

e—7S 4e—3S
)= 3Gy S (-2)

Y(s)=e™F(s)-4eG(s)

I'll leave it to you to verify the partial fraction work.

_.3. 1.9 3 g3l
F(s)= ; 52+3(S_%) - f(t)=-3-1+3e
115 18 1 Y
G(S)ZE{;-3(S_I)+S_2} > g(t):%[5—6e3 e }
The solution is then,
Y(s) :e’7SF(S)—4e’3SG(s) y(t):u7 (t)f(t—7)—4u2 (t)g(t—3)

where f(t) and g(t) are shown above.

5. (4 pts) Take the Laplace transform of everything.

-10s
SZY(S)_SJ’(O)_J/(O)+2(SY(s)—y(O))_8y(S) — 7 4 8e
S
-10s
(s2 +2s —S)Y(S) =7e +8°;
K
7e_3s 8e—10s

L Ty A Py Ty
Y(s)=T7e>*F(s)+8¢"G(s)

I'll leave it to you to verify the partial fraction work.

F(s)=%[ o } > F(t)=t[e —e*]

s—2 s+4

1 3 2 1 4
G(s):ﬁ{—;+s_2+s+4} — g(t):j[—3+2e”+e t]

The solution is then,

Y(s)=7e>*F(s)+8¢'"G(s) y(t)="Tu;(t) f(t—3)+8u,g(1-10)

where f(t) and g(t) are shown above.
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8. (3 pts) Take the Laplace transform of everything.
SZY(S)—Sy(O)—y’(O)—g(SY(S)—y(O))—i-25Y(S) =G(s)
(52 —8s+25)Y(s)+9s—72=G(s)
(5)m i T
s°—8s+25 s —8s+25
Y(S) = G(S)F(S)+H(s)
No partial fractions work here, but there is some numerator work involved.
13
F(s)=—3— - t)=1Le* sin (3¢
O v S (URETL G
p(s)= 2220 4ed) | 120) 9= 26t cos(31) -9 sin (3)
(s—4) +9 (s—4) +9 (s—4) +9

The solution is then,

Y(s):G(s)F(S)+H(S)

y(t)= I%g(t —7)e* sin(37)dr +12e* cos(3)—9e* sin(3r)

Not Graded

1. Take the Laplace transform of everything.
: Te”
5*Y (s)—s57(0) = ' (0)=8(sY (5) - »(0)) +16Y (s) = S‘i4
7e7S
s—4

(s*—8s+16)Y(s)-2=

(5 =85+16)¥ ()= L2 +2

s—4
Y(s):

Te™* 2
3 + 2

(s—4) (s—4)

= 7e_SF(s) + G(s)
In both cases here there are no partial fraction work that needs to be done.

Fls)=—2 5 f()=ire"  G(s)=—2

(s—4) (s—4)
The solution is then,
Y(s)=7e"F(s)+G(s) y(t)=Tu,(2) f(1-1)+g(7)

where f(t) and g(t) are shown above.

- g(t)=2ze"
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3. Take the Laplace transform of everything.

, 1 e™
S (5)=9(0) =" (0)=(s7 (5) = »(0))=2¥ () = — +——
l+e™
—s=2)Y(s)-2s5s+2=
(S s )(S) s+ 3
e 25-2

I'll leave it to you to verify the partial fraction work.

1} 3 2 5 - -
F(S):%[S+3+s—2_s+l} ” F ) =336 +2¢ ~Se” |
1| 2 4 -
O3] v emiee]

The solution is then,
Y(s)=F(s)+e ™ F(s)+G(s) y(t)=1(t)+u, () f(t—4)+g(¢)
where f(t) and g(t) are shown above.

4. Take the Laplace transform of everything.
9(82Y(S)—Sy(O)—y'(O))—6(sY(s)—y(0))+10Y(s) =6e"’
(9s* =65 +10)Y (5)+365—33=6e"*

6e’ 33-36s
Y(S) o2 o2
95" —6s+10 9s°—65+10
Y(S) = 6e_SF(S)+ G(S)
There is no partial fraction work here, but we do need to do some numerator work.
1 l 1

OB e v o T S f()=4esin()
5S s—f +1

G(S)=

7
133-3 6(s—4+1) l 36(s—1)
9 (s—f 9 s—§)2+1

Lgo) 3216 sin (1)~ 36¢" cos 1)

The solution is then,
Y(S)=6e’SF(S)+G(S) y(t):6u1(t)f(t—l)+g(t)
where f(t) and g(t) are shown above.
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6. This looks like a convolution integral using g(l‘) =e” and h(t) = COS (%t) so the Laplace transform

is then,

re=o6m6~( ) ey

7. Rewrite the transform as,

H(s)zsizsi7:F(s)G(s) = f(0)=3¢7, g(r)=¢"

Then,

h(t) = I;f(t_r)g(T)dT = I;3e2172te7rd7 - J.0t3e97*2td,z_ :%e9172t _




