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Problem Set No. 8

Problem 1
V4
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Note that 7'7::.:, ard fz:wz are known so the system has  ome Jgreco/freealom 6 and

the Liua:tiom of motiom woweld be :
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To  Find the 9eneralized Forces Q? ancl QY:
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Mg amd My which, respectively, correspamd to My amd My (foumd im the Quiz froLlc-m)
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Problem 2
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Problem 3

S DOF =2

gemeralized coordimates :

q‘,:s’ 32""7’

3¢memlizeol. Jorces :

QS:.O, ‘ QT=M

(Sw: M&f:)

L=T-V

. Figure by OCW. After problem 6.41 in Ginsberg, J. H. Advanced Ehgineering Dynamics. 2nd ed. New York: Cambridge University Press, 1998.
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PBroblem 4
)]
E DOF = 3
S
7} =9, 22 =Y, g3 =5 -
<Spr¢1:19 is wnmstretched when s=0 and = 0)

(_7‘= l;2)3)

All active forces are /oot'c'ntia.l. => Qj:O

L=T-v

-
T = LZ~"n‘IJC2 + -ZL e gc w
Zyz Potates  with T about vertical axis So that the bar s always n 2y plane. Xyz is

Fixed +o the bar
I'ntrodu.ciazs additional gemeralized coordimates and using Lagrange multiplicrs, ome can Fondd

¥

the comnstraint 74’:55 as well.
The Constraint 7grcc at foint 0 as t‘ree CO'mFoncwts. ‘mg vertical Cmfom-”t s S;,-nré, _kcs

is -massless.

Since the collar
To J[L;nd the /zon.'}o-na.l cam/:oﬂeﬂts of the constraint [alte
(2: and z are the coordinates of the upper end of the roel
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— n=5
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15=0 42'.-: a’22= 423342‘_':0 >
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] ce +i (eld the gwerning equations :
Applying the comstraints z=0 § 2=0, the Frst three equations Y A

= 2 .. -2 _L LSin6 =
mL Sin@ S -_3’..‘mL Sing Cos@ Y + 3 ™M9L>m o

J—w&é +
3 2

. 2 - e _
! mi® Si-nze.lfl + 3i-ml_ 7!0 Sing Cos® + kt‘f"‘ 0

3

- [ -2 -
msS + .é_wt_sa.e.e + -ZI-'mLG Cosd 4 keS +™m9 =0

Constraint ,Anxs E; and i;:
/;=K4=/l,=_f‘_11;_-2’£ = mLl g Cose ot 62 si I me §2 Sing
C& “ox oz Xam=0 - -z- * -z mé - y
Z2=2=0
L s _ .éc’9
_ K = A - d 2L oL = - Sm@ mL S
6!- s 2 de 22 -4 x=2=0 2 W r
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Note that the comstraimt torgue abugt N axis s ~kgy and the Comstraim?® torgue about x asis
Can be £;wJ ly i"ﬂvducqg a rotation about this axds.
= - Sorce between the collar and the verticad
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red is cqual to &, R)-



