Multibody Dynamics
Exercises #9 Answers

1. There are four equations for (¢,6,®],w; ):
(m 0*12) Syt + (m £ [12) Cp00\ 00y =—M,
(m?12) @, —(m £°C, /128, ) 0 = M,

with the kinematical differential equations
¢ =—af /Ss

3y
0 =w,

2. There are seven equations for (@], ), w5, &,,¢,,65,&,)

@; = constant

(IerLz)a')1'+([3 —I—mLz)a)éa); =2mgL(&,&,+£,€,)

(1+mL2)a')£ +(1+mL2 —13)0)1’603’ =2mgL(&,&, — £,&;)

with the kinematical differential equations

’

3. a) Partial velocities and partial angular velocities

Ov; /0wy =Ley/2 v /0wy =0 Ov; /0wy =~Le /2
a‘3,4/80)'1 =Le; al’A/aa)'z =0 aYA/aa); =—Le,
Ovy /0 =Ley /2 Ovy /0wy =—Les/2  Ovp/0w)=(L/2)(—¢ +¢,)
b) Generalized forces
F, =LF 5 +LFy/2+mgLS,C,| |F, =-LF, /2| [F, =-LF, +mgL(C,S;+5,5,C;)

c) Equations of motion

7 2) . f (7 2) '
—mL” |07 +| —mL” |o,w, =F
(12 NP 2T
(imsza'); —(Lmﬁ)a)ia)g = Fw'
12 12 2
2 2 -7 (1 2) ror
—mL® (@5 —| —mL” @\, =F,,
(3 ) 3 ) 192 o,

d) Kinematical differential equations
0, =(0\Cy- )8, [C,

PN '
0, =S, +0,C;

0, =0, +(-0/Cy + 0,5, 8, /C,
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