e
IR Sliding? OR Not Sliding ?

A cord Is wrapped around the inner drum and pulled
horizontally with a force P = 20 N. The wheel has a mass of
5 kg and a radius of gyration of 0.12 m. The geometric
radius of the wheel is 0.16 m. The radius of the drum is 0.08
m. Knowing that the coefficients of kinetic and static frictions
and between the disk and the belt are 0.15 and 0.2
respectively, determine the acceleration of G and the angular
acceleration of the wheel.



m= 5Kkg

- s
a=o (0.16) if not diding | =0.072kg-m

—+ XF,=ma.: F+20=ma
[ + LF,=ma,: R-5g2=0
D+ SM,—Ia: 20(0.08+0.16) = 5a (0.16) + I«

a=24 rad/s?, a =384 m/s?2, F=-0.8N

IF | = s R=0.2(50)=9.81 N




Transverse Centripetal
acceleration acceleration

5

(agjc )t = argic (ag/c)n = Wrac

=

Kinematics.
G: ag has only the horizontal component.
C: without dliding, the tangential component of a- Is zero. The

normal component of a. is not generally zero.
al=a-]-okxr]

al=a-]+torl

I-component: a, = o r



a; = a (0.16) iIf Not Sliding)

F =02 Rif Sliding

* 8 has only ahorizontal
component

* 8g,c IStransverseinitially
when o = 0.

* Therefore, a5 = ol I'g e



