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Q2
Principe fondamental de la dynamique
appliqué aux solides (2) et (3) écrite en A
et en projection sur yz

—

O(A,2+3/0).y. =M(A,pes - 2+3).y.
+M(A, 1L - 2).y, +MA L - 2).y,
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M(A,L - 2).y, =(-hksinBx. OBA)y,



Q3
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(AL = 2)y, =(-hksinBx. OBA).y,

—

(y. O-hksinp.x. ) BA

= (hksinp.z.) BA = -h'ksinp

AB.z. =h
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Q3 Calculde §(A,2+3/0).5,

O(A,2+3/0)=0(A,3/0) = I(A,3).é3/0

Q,,=a.z +L.y,+V.x2




Q3 Calculde §(A,2+3/0).5,

G(A,2+3/0)=F(A,3/0)=1(A,3).Q,,

—

Q.0 =0z, + 5.5, T yx2

—_

Q.. =(y—dsin B).x: + 3.y, +dcos Bz,



Q3 Calculde §(A,2+3/0).5,

G(A,2+3/0)=F(A,3/0)=1(A,3).Q,,
Q3/0 = djl +/8-y2 + V}Z

Q,, =(y-asin f).x: + £.5, +drcos BZ,

O(A,3/0) = A(y—drsin B).x, + BBy, + Barcos Bz,
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Q3 Calculde §(A,2+3/0).5,
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Q3 Calculde §(A,2+3/0).5,

. _(d[B(A,3/0).7 ] _6(A,3/0)(dy2)
5(A,3/0).y. = o RO i)

G(A3/0)=A (y-asinf).x, + BBy, +Bircos BZ,




Q3 Calculde §(A,2+3/0).5,

5(A,3/0).y. (d[ﬁ(Am)y]j —6(A,3/O)(dy2j

dt dt
=BR + Adycosp + (B - A)a’ sincosp

pivot+frottement



Q3 Calculde §(A,2+3/0).5,

BSG+ Adycos B+ (B— A)d*sin fcos B=—ksin Bh* — f 5




Q4 Conditions sur I'angle —-Q° < B < QO°

BS+ Adycos B+(B—A)d?sin Bcos f=—ksin Bh> - f B

BB+ Ady+(B-Ad’B=—-kBh - f[3




Q4 Y>> B=A -9°<B<Y°

BG+ Ady+(B-Ad*L=-kBh -

Aay> (B-A)a’pB

BS+ Ady=-kBh - {3




Q4 Remarques :si A faibleou d =0ou y=0
BO+ fB+kBh =0

Ad’y : couple gyroscopique > moto, vélo, toupie

®

€49c9e93321cd0bef5e8f143b6de24a7.mp4



Q5 Transformeée de Laplace

(Bp® +tp +kh*)B(p) = —AyQ(p)

Ay
H(p)= o

7 B
el vl 4




Q5 Transformeée de Laplace

Ay
—Q(p) ’1 fAhB i -+ [(p)




Q6 Transformeée de Laplace

Ay
—Q(p) > f%hB > [(p)

Pt et

Q) = h\/% =86rad.s™

2
W) = h\/% =86rad.s” — k= B(%) =350N/m




Q7 Transformée de Laplace

Ay
—Q(p) > f/lj_hB -+ [(p)
et aiverd
/o
= =0,7
d 2hJkB

&= =0,7 - f=2&hJkB =7.5.10" N.m.s

f
2hJkB



Q8 Transformeée de Laplace

Ay
—-Q(p) > f/lihB : >
e P e P
Iy . —Ay
wn=dun  limpo=""
Bew) =21



