ME 6590 Multibody Dynamics
Exercises #9 Answers

1. There are four equations for (4,6, o/, @} ):

(me?/12)S,6f +(m(*/12)Cyperieoy =—M,,
(me?/12) @y —(me*Cy /128, ) f” = M,

with the kinematical differential equations

¢=—a|/S,
0 = o

2. There are seven equations for (@, w}, w3, &,,€,,65,6,)

(1+mL?) e +(15 =1 =mL? ) 0}, = 2mgL (£,65+ &1, )

(14+mL?) s +(1+mL* —13) i) = 2mgL (&,6, — &5 )

wjy = constant

with the kinematical differential equations
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3. a) Partial velocities and partial angular velocities

N /0w =Ley/2 N /0w, =0 N /0wy =—Le /2
Np /0w =L e, Np /0, =0 Np /0y =—Le,
Np /O =Leg/2 Np /O, =—Les/2 OV /0y =(L12)(—e,+¢€,)

b) Generalized forces
F, =LFy+LFg/2+mgLS,C,| |F, =-LFs/2| |F, =—LFy+mgL(C,S;+5,S,Cy)

c)
7 2 . f (7 2) "o
—mL +| —mL (oo, =F
(12 )wl 12 28

d 1[4
0, = w,S; + w,C,
) ; —a)l'C3+a)§83)82/C2
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