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SEM 0533 - MODELAGEM E SIMULACAO DE SISTEMAS DINAMICOS 1
SEM 0232 - MODELOS DINAMICOS

Respostas
Lista 1
Sistemas Mecdnicos



1-) Obs: As F.T. ndo estao na forma padrao !

Modelo F.T. Modelo F.T.
X % © % o
W 4= B 4= KN Ho(gy = B2 B K =B, Xo(s) = o
0_:|]_o_\/\/\/\/\,_§ X; Bs+ K X, T M Mys® + (MyBa + MoBy) s® + (MyK + MoK + B1B3) s + (By + Ba) K
X Ki %o (10)
() 4 +— Ko Xo
\ &(5)2438+K1 f; K +=B X, K
0 [ X; Bs + (K, + K») » o—] T 8 = MBs  MKe T Bis
X %o (11) X5
(3) +— K +— K2 ! XO
! N &(8) _ K, K +—+B S X, . K
5 0 m X, Bs + (K, 1 K») o—T] %Y mrR
[]
X X
W 4+ K 4 o R By (Mys? + Bys + K
X, _ Bis+ K B, K 2 N &(s): 1(/25 + Bas + )
O T BB R o—T] : X, M Mas® + (MyBy + MoBy)s2 + (MK + MoK + BiBa)s + (B1 + Ba) K
o (13) jiD
X Bis ,
2(s) = 15 £ K B Ho(g) = Bs+ K
X, (B1 + By)s+ K - o—T] F; MBs® + MKs® + BKs
(14) %o
6 x X g X, BKis £ Ki B T K Kooy 1
— K 5 N —(8) = — (8) =
5] § X; B(K1+K2)S+K1K2 +—0 [] F; Ms? + Ks
X X, K (15) X %o
(7) +— K; +—-B 2 N &()_ Kl(BS+K2) HBlHK Bs N &(s): B1(328+K)
X: T B(Ky + Ka)s + K1 K; D_:|:|‘Q_\/\N\f\/_:|]—§ Xi B1Bas + K (By + B)
(16) X: X
X X i
(8) %i«> K o X, B K +—B; K 40—«>B2 Ks &(S) _ B1Kis+ B1 K1 K
X; B1By(Ky + Ki)s + (K1K»)(B1 + Bz)

%)= BBt (B; + Ba)K




1-) Obs: As F.T. ndo estao na forma padrao !

kokskaks + 2k1kskaks + k1koka K5 4+ 2k1koksks
koksks + koksks + 2k1ksks + 2k1 ksks + k1koks + k1koks + 2k1koks

(@) keq =

(b) keq — ktl + kt2 + kll% + k2l% + k‘l3l%

© keg= -k

4

kekek kek k1 ko kak
(d) _ 9, de: k. — skekr _ 8k9 /er( >/<:: 3Ky
heq =) (keicos?6;)  onder ke, fkeo 1 kokn + Eokn ) e ks + ko 57 \ky + ko = \ ks + ks

1=1

3E L, 48Fs I
13 I3
1 2

(e) keq —

(f) keq = Q’yA onde y € o peso especifico do liquido



3-) Obs: As F.T. nao estao na forma padrao !

(a) Na forma matricial
M1 0 5151 + Bl 0 d?l + K —K I L lez
0 M, To 0 By T -K K Ty [ Ji

(b) Xl(S) o B1M282 +BlBQS—|—B1K
XZ(S) M1M283 + (M1B2 + MgBl) 82 + (BlBQ + MlK + MQK) s+ BlK + B2K

X2(8) _ B K
XZ(S) - M1M233 + (MlBQ + M2B1) 82 + (B]_B2 + MlK + MQK) s + BlK + B2K

F0(8> o MlKS
Fi(s)  M;Mys3 + M Bys? + (MK + MyK) s + BoK




4-) (a) Na forma matricial

(b) F.T.:

oo {a e e a0 )

ﬂ(s) — Mys®+Bys+ Ko
M1 Mss*+(M1Ba+MaB1+MsBs)s3+ (M1 Ko+B1Ba+MaK1+MaKo)s?+(B1 Ko+ K1 Bs)s+ K1 Ko

b _ BQS+K2
Fy <S) T My Most+(MyBa+MaBi1+M2B2)s3+(Mi1Ko+ByBo+Ma K1+ Mo Ko )s?24(B1 Ko+ K1 B2)s+ K1 Ko
ﬂ(s) _ Bos+ Ko
Fy T Mi1Mas*+(MiBa+MaB1+M2Bs)s3+ (M1 Ko+ B1Ba+ Mo K1+ MaKo)s?24+(B1 Ko+ K1 Bs)s+ K1 Ko
@(S) _ My s®+(B1+B2)s+(K1+K>)
Fy T MiMss*+(M1Ba+MaB1+M2B2)s3+ (M1 Ko+ B1Ba+Mo K1+ M2 Ko)s?+(B1 Ko+ K1 Ba)s+ K1 Ko
N1 S N2 S
(c) Ui(s) | _ | Hu(s) Hia(s) Fi(s) Hii(s) Hia(s) | _ D((s)) D((s))
UQ(S) o Hgl(s) HQQ(S) FQ(S) Hgl(S) H22(8) %27(55)) 123((55))
Ni(s) = Mys® + Bas + Ko N3(s) = Mys* 4 (B1 + B2) s + (K + K>)
Na(s) = Bas + Ko D(s) = My Mss*+(My By + MyBy + MoBs) 3+ (M1 Ko + By Bo + MoK + MyKo) s+

(B1Ky+ K 1Bs) s + K1 K»



4-) Continuacao (d)

lMl

(e)

HU(S) =

H21 (S) =

0 (G} n By +B; —B; (3} n Ki+ Ky, —K, u | [ Kiz(t) + Bia(t)
0 M2 ?.1'12 —B2 B2 ’112 —K2 K2 (%) o 0

Us(s) = M3 B s+ (M Ky +B1 B)s® 4 (K1 By + K3 By ) s+ K1 Ko
X My Mos*+(MyBa+MaB1+MsB2)s3+ (M1 Ko+Bi1Ba+MoKi1+M>Ko)s?+(B1 Ko+ K1 B2)s+ K1 Ko

—(S) _ B1B2s®>+(B1Ka+BaK;)s+ K1 Ko
X My Mss*+(M1Ba+MsB1+MoBg)s3+(Mi1 Ko+B1Bo+MoK1+MaKo)s?+(B1 Ko+ K1 Bz )s+ K1 Ko




>) (@) Myi + (By + Bs) i + Kyz — By = 0 ®) My + (By + By + Bs) @ + Kiw — Bay = 0
M@ + Kox + Mz + Bz + Koz = f(2) —Bai + Majj + Boy + Koy = f(1)
S (M1 + M) g
6-) (i) M3y + Kixy — Big — (Ko + K3) 22 = Mig + fi(t) (ii) to K
Myiy + Maio + Big + (Ko + K3) 29 = Mag ) = Mag
0 Ky + K3

8-) (a) Myiy + Big1 + Ky (z1 — 22) = fi(t) (B) M@y + Bii1 + Ky (21 — x2) = fi(2)

Moz + Bada + Kawz = Ki (31 — 72) Msio + Bado + Kowo + Mag = Ky (21 — 2)

9-) para x3 = 0 My + Brig + (K1 + Ko) up — Kous = fi(t)
—K2£E1 + MQ'&Q + BQ'L.LQ + KQUQ =0



10-) Jiw1 + Biwr + K161 — Ka (02 — 01) =

0
] F.T. : por conta do estudante !
J2w2 + B2w2 + KQ (92 — (91) — Tz(t) 0

11-) (@) (I, +1,)0 =T — RF (b) I,,=N2I, T,,=NT, (propriedades equivalentes)
m,r =F —ct — kx

L0y = The + kr (03 — 02)
1293 = —kT (93 — 92) — CTég

12-)  JO+ B0 + (K1 + K2R?) 0 — KyRa = Rf,(t) F.T. : por conta do estudante !
—KQRQ—I—M.f—FBQi—f—(KQ—f—Kg)LU:O



