Corrigé Type

Exercice N°1 (10pts) i
Ondonnem = 1Kg,l = 80cmetc = 1.85% e TRETIRIE
1) Equation différentielle e
2¢ Principe fondamental de la dynamique : ¥ M = J §
—mglsin® — cl® = ml?6  (1pt) — bm
En admettant que 6 est petit : S - | DO
ml?0 + clf + mgld = 0 — = —

s oA G
0 +E9 +70 =0 (1) (1pt)
2-1) Résolution de I’équation différentielle (1)

Soient : w? = % (0.5pt) et q= % =2.31
L’équation caractéristique :
s?+gs+w?=0 (0.5pt)

A= q? — 4a? = (i)2 49 = (1'85)2 — 420 = —44.65 = 44651 (0.5pt)

ml l 1%0.8

Les solutions de I'eqt caractéristique :
S, = w = —1.155+3.34i (0.5pt)
s, = 23108 _ 1155 —334i (0.5pt)

2
La solution de I’équation (1) est de la forme :

O(t) = A e(C11S5+334DE 4 4 o(-1155-334D — =115t 4 o334it | 4 o=334it]  (1pt)
0(t) = e 1155 [Acos(3.34t) + Bsin(3.34t)] (1pt)

2-2) Détermination des constantes A et B

At=0 6(0) = 20° =§ A= g =0.348 (1pt)

0(t) = —1.155 * e 1155t[Acos(3.34t) + Bsin(3.34t)] + e 1155¢[—3.344sin(3.34t) +
3.34Bcos(3.34t)] (0.5pt)
At=00(0) =0 6(0)=-1.155A+3.34B=0 (0.5pt)
— 1.1554 — 1.155%0.348 — 012 B — 012 (1pt)
3.34 3.34
La solution définitive de I'équation différentielle :

0(t) = e 1155t[0.348 cos(3.34t) + 0.12sin3.34t]  (0.5pt)

Exercice N°2

1) Equations différentielles
—mix; —c(xy — %) —k(x; —x,) +P(t) =0
—m¥, — c(&, — %1) — k(x; — x;) — k(x, — x3) = 0 (0.5*3=1.5pt)
—miz — k(x3 — x) = P(t)
m¥, + cxqy — cxXy + kxy — kx, = P(t)
mi, — cxq + cxy — kxqy + 2kx, — kx; = 0(0.25%3=0.75pt)
mis — kx, + kx; = P(t)

2) Fréquences propres

m 0 O0][4 c —c 0][Z k -k 07[% P(t)
0 m O||Z]|+]|-c ¢ O||z|+|-k 2k —k||Z2|=| 0 |(0.5%3=1.5pt)
0 0 mllz 0 0 0llz; 0 -k kllzs P(t)
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k — mw? —k 0
_k  2k—-mw® —k |=0 (0.75pt)
0 —k k — mw?

(k — mw?)[(2k — mw?)(k — mw?) — k?] — k?(k — mw?) =0 (0.75pt)
(k — mw?)[2k? — 2kmw? — kmw? + m?w? + k?] — k?(k —mw?) =0
(k — mw?)[3k? — 3kmw? + m*w*] — k?(k — mw?) =0
—mw)|m‘w* — 3kmw* + = 0.75pt
(k HmPw* — 3kmw? + 2k*] =0 ( )
(0.25pt)k — mw? =0 --> wj = % = 1000 --> wy = 31.62rds/s (0.5pt)
(0.25pt)m?w* — 3kmw? + 2k? = 0 -->A= 9m?k? — 4 x m? » 2k? = m?k?

(0.25pt) w? = 3"2’1’;’2"" = 2000 ->w, = 44.72rds/s (0.5pt)
(0.25pt) w? = 3"2’1’;’2"" =1000 ->w, = 31.62rds/s (0.5pt)

3-1) Taux d'amortissement de m;

(0.25pt) & = Ci = zncw = CF =1.58 (0.5pt)
¢ 2m |—

3-2) Amplitude
P 1

_fo
(0.25pt) Uo = m=5rrrsy

= 0.5933m = 59.33cm (0.5pt)
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