Cinématique Corrige DM1 PCSI 2019-2020

Exercice 2 : Robot ramasseur de fruits

Question 1:

—_—  —

—
20 =21 =23 = 73

Question3: 0M.xg=1<=> (x5 + 1 x; +13%x3). %=1

<=>1l;cos(6;) + 1, cos(6; +6;) + 13 cos(6; + 0, +63) =1

Question 4:
o501 + 0, + 6y) = 1 —1, cos(6,) ; I, cos(8, + 6,)
3
<=> 0, = cos—! (1 — 1, cos(6;) ; I, cos(6, + 92)> 6,0,
3
<=> 0, = cos! <1 -2 cos(30°)2— 2 cos(150°)> 150 = —148°
Question 5: [0M|| = cste

<=> /OOM.OOM = cste

<=> (L5 + L% +13%) . (L% + 1, X + 13 X3) = cste

<=> \[llz + lzz + l32 + 2([1[2 COS(Qz) + lzlg COS(93) + l1l3 COS(QZ + 93)) = cste
QueStlon 6 .(_2)1/0 = él Z—f .(_2)2/1 = éz Z—z) .(_53/2 = é3 2—3)
3,0 =3, + 52/1 + 51/0 =(6,+0,+63)7

Question 7 : Vo e1/0 = Vo,e2/1 = Vo,e3/2 = 0
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Question 8 :
VME1/0 = ‘70061/0 + MO, Aﬁ1/0 =0-UW G +LG+x) A0z =y + L ys + 15 73)6;
VMe2/1 = ‘70162/1 + MOy Ay =0— (X +13X3) A 0,7, = (1, 7; + 13 y3)0,

Viesjz = Vo,esp + MO A3 =0 =13 X3 A 032, = 031353

0,7
Question 9 : {Vi)o} =
Iy (LY + 1 Y2 +1373)6,
0,7 0373
{Vop} = , Vs2f= 1
w\(2Y2 +1373)0, y\03 133

(01 +6,+63)z;
Question 10 : {V3,0} = _ L .
o\l 61 V1 +15(6; +63) 5 + 15(61 + 6, + 63) ¥3

Question 11: Vyes/0-¥o = Vinax

1; 61 cos(8;) + 1, (92 + 93) cos(6; +6,) + 13(91 +6, + 93) cos(601 + 60, +63) =V

Exercice 3 : Quille d’un voilier de course Imoca 60

Question 1

Glissiere de
direction x,

Pivot d’axe (C, z,,) Pivot d’axe (A, Z,,)

Pivot d'axe
(O, z,)

Pivot d’axe (B, z,,) Pivot d’axe (A, Z,,)

e
Glissiere de

direction x5
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Question 2

Question 3: 04 = Ry,

04 = —aX, + bV, + x24() X;

04 = aX, +by, —x35() 3

Question 4 : On projette les différentes expressions de 04 suivant X, ety :

Relation entre x,,(t) et 6, :

Suivant x,, :—a + x,4(t) cos(8,) = —Rsin(8;) <=> (x,4(t) cos(6,))* = (a — Rsin(6;))?
Suivant y,, : b + x,4(t) sin(8,) = R cos(8;) <=> (x,4(t) sin(0,))? = (R cos(6,) — b)*

En effectuant la somme de ces deux équations, on obtient :

Xp4(t) = J(a —R sin(Bl))2 + (R cos(0,) — b)?
= \/a2 + b2 + R? — 2a.R sin(6,) — 2b.R cos(6,)

Relation entre x55(t) et 6, :
Suivant x,, :a — x35(t) cos(83) = —R sin(0,) <=> (x35(t) cos(3))? = (a +R sin(@l))2

Suivant y, : b + x35(t) sin(83) = R cos(6;) <=> (x35(t) sin(03))? = (R cos(6;) — b)?

En effectuant la somme de ces deux équations, on obtient :

X35 (t) = \/(a +R sin(@l))2 + (R cos(6,) — b)*?
= \/az + b2 + R? + 2a.R sin(6,) — 2b.R cos(6,)

Question 5:

x24(t) = /1,52 + 12 + 12 — 3 5in(45°) — 2 cos(45°) = 0,845 m

x35(t) = /1,52 + 12 + 12 + 3 5in(45°) — 2 cos(45°) = 2,22 m

Question 6 : Oui car X35 max = 2,22m < 2,5met x4 max = 0,845m < 2,5m
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Question 7: 0D. 3, = L 5., = —L cos (6;) = —4,5 cos(45°) = —3,53 m
Le point D se situe a 3,53 m de profondeur
Question 8: 0 = 6,2, et G50 =057,
QuEstion 9: Vyep /s = X24(6) X;
I7Ae4/0 = l7054/0 +ACAQ4p0 = 0= x4 (t) X3 A Oy Zyy = X24(1). 6, 7
I_/AEZ/O = I7:41‘52/4 + I7Ae4/0 = 424 (t) X3 + X24(1). 6, 7

QueStlon 10 . ‘7AE3/5 = _.x35(t) .x_3)
I_/)AES/O = [7365/0 +AB AQs;0 =0+ x35(t) X3 A 03 Zy = —X35(t).03 3

I7Ae3/0 = I7Ae3/5 + I7Ae5/0 = —X35(t) X3 — x35(t). 63 3

037,
Question 11 {V3,0} =
L\ —E35(8) X3 — x35(6)- 03 3

02 2,

{Vayo} = .
o K24 (8) X2 + X24(8). 02 Y2

QueStlon 12: VAEZ/O = VAEl/O = VAE3/0

Question 13 : %54 (t) X5 + x24(t). 05 Y5 = —X35(t) X3 — x35(t). 03 y3
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