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Assume no slipping.
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9=%[X-Y]

0= [x-3]

6= [x-3]

The frictional force F results from the sum of the moments.

F=(J/R)B
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Sum the forces.

> F=ms (7)
mx =—cx —kx —(J/R)8 (8)
mK = —cx —kx ———[% - §] 9)
R2
{m+%}i+cx+kx :%y (10)
R R

The result agrees that in Reference 1, Chapter 1, problem 18; except that the problem in
Reference 1 has a stationary floor.
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APPENDIX A

Energy Method

Repeat the problem from the main text via the energy method.

KE = L mx2 + 1 82
2 2

PE = L kx 2
2

Work = —cx

i lm)'<2 +1J92+c5<+lkx2 =0
dt |2 2 2

mxX +J00+cx? +kxx =0

9=%[X-Y]
0= [x-3]

b= [x-3]

mik +J—= [k = 5[k - §] +cx2 +kxk =0
R2
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Equation (A-9) yields two equations.
){J—[x—y] +mx+cx+kx} =0
R2
N U
‘Y{JT[X‘Y]} =0
R

Rewrite equation (A-10).
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m+——— |X+cx+kx =—¥
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