Answer on Question #56588-Physics-Mechanics-Relativity

Solution

(a) No slipping:

For the points on the circumstance v, = v,.,; = wR. For the center v,.,; = w -0 = 0.

c
Vg =Vpp + Vpor =2V = 2at =2-25-2 = 1OT.

cm
vg = [vE + 2, =V2v, =V2at =v2-25-2= 7'1T'

Vo = Vg — Vpot = 0.

(b) The acceleration is

ac=a
o =l @S2 _,cem
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For A:
ac = ag.
cm
ay =+/a? + (2a)2 =V5a =525 = 5.65—2.
For B:
ac+an=
cm
aB=aT=a=2.55—2.
For C:



cm
ag =an=a=2.55—2.

Solution

Looking at the rotating reference frame of the rod, there is a centrifugal force and gravity. Their torque

must sum to zero because the rod is in equilibrium in that reference frame. For each bit of mass dm, we
have

dt = (x cos 0)(w?x sin 8)dm.

plugging in dm = (%) dx and simplify, | get
mw?x?

drt = i

sin 6 cos 0 dx.
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The torque provided by gravity is simply mg ( ) sin 8. Equating with the centrifugal torque, | get

1 . ly .
§mw212 sinf cos @ = mg (E) sin
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COSH =m
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0 = cos™?! [szl
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