MAE140 Win12 HW6 Solutions

TR&T,9.1,9.3,9.8,9.10, 9.11, 9.16, 9.20, 9.25, 9.26, 9.27

9-1
F(s) = L{f ()} = L{10[e™>°¢ — 2e71%%u(t)}
10 20

T5+50 s+ 100

_ 10s

(s +50)(s + 100)
Zeros: s=0
Poles: s=-50, s=-100
9-3

F(s) = L{f(D)} = £{25[1 — 3 cos(500)Ju(t)}
25 75s _ 25(—2s? 4 500?)
T s 245002 s(s?+5002)

Zeros: s = +250v/2
Poles: s = 0,s = +i500

9-8
20 40 4s%+3005+4800
(@) Fi(s) = L{f (O} =4+ 5120 5140 (s+20)(s+40)
Zeros: -51.86, -23.14; Poles: -20, -40
15 15 15(2524+5002
(b) F2 (S) = L{fZ(t)} = s + sz+5f)02 = s(3j—50025 )
Zeros: +i250+/2, Poles: +i500, 0
9-10
a) 3e7%
10e~S
b) s+50
10e~28
c)
s+50
9-11
L) = 10 N 2 N 5e7005sg
f®)= s  s+10 s2+1002
9-16
a)
Fi(s) = s+ 100 _ 2 1
18 " s(s+50) s s+50
L7HF ()} = 2 —e>u(t)
b)
s+ 10 k k k
Fy(s) = =424
s(s+50)(s+100) s s+50 s+4+100
We can solve for kq, k,, k3 and get
Fy(s) = 11 4 2 1 9 1
28 = 5005 T 1255+ 50 5005 + 100

12 9
-1 (2 . % _-sot__2 _-100t
ROk (500+1zse 500° )”(t)



9-20

a)
2 1 t
- 4 - o — -
F(s) = = + — + fi(t) = (wl +ot+e )uu(_t)
2 s 2 s+a
s-(s+—a) s
b)
P ==l L = - e )
2S_s(s+a:)2_s s+a (s+a)? f(8) = ¢ are “
9-25
a)
4(s?> + 16 k k k;
Fi(s) = G +16) kK, Kk
s(s+4+4))(s+4—-4i) s s+4+4i s+4-—4i
We can solve for k4, k,, k5 and get
ky =2, ky=1-3i, kj=1+3i
|k,| = V10,6 = arctan(3)
Py 24178, 1+3
118 s s+4+4i s+4—4i
L7YF ()} = (2 + 2V10e™* cos(4t + acrtan(3)))u(t)
b)
2(s?>+30s +800) 4 2 4
F(s) = ==t -
s(s+40)(s+10) s s+40 s+10
L7YF,(s)} = (4 + 2e740t — 427100y (1)
9-26
a)
(s + 50)2 0.3906 0.6094  11.25
Fl(s) = = + +
(s+20)2(s+100) s+100 s+20 (s+20)?
L7YF,(s)} = 0.3906e 100 0609420 + 11.25te~20¢
b)
(s + 20)2 2.56 1.56 18
F,(s) = = - +
(s+50)2(s+100) s+100 s+50 (s+50)2
L7YF,(s)} = 2.56e7100t — 156720t + 18te~20t
9-27
s+r
F) =370
a)
5 s+ 15
L3 5720 s+20 7D
b)
s+ 20
L{f(t)}=1=s+20 =>71r =20
c)
5 s+ 25
LIFB}=1+ = =>r=25

s+20 s+20



