Homework week 1

31. REASONING AnD SOLUTION
a. The net torque on the disk about the axle 1s

Tr=FR—F,R=(0.314m)(90.0N - 125 N) =

b. The angular acceleration is given by « =X r/l. From Table 9.1, the moment of inertia of
the disk is

I=(1/2) MR* = (1/2)(24.3 kg)(0.314 m)* = 1.20 kg:m>

a= (=11 N-m)/(1.20 kg-mz) =

. |SSM| REASONING AND SOLUTION

a. The rim of the bicycle wheel can be treated as a hoop. Using the expression given in
Table 9.1 in the text, we have
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Toep = MR* = (1.20 kg)(0.330 m)* =|0.131 kg-m?

b. Any one of the spokes may be treated as a long, thin rod that can rotate about one end.
The expression in Table 9.1 gives

L,q =ML =1(0.010 kg)(0.330 m)* = |3.6x10~" kg-m”

c. The total moment of inertia of the bicycle wheel is the sum of the moments of mertia of
each constituent part. Therefore, we have

0.131 kg-m?* +50(3.6x10* kg-m*) =0.149 kg - m*

=1y, +501

rod —

70. REASONING AND SOLUTION The conservation of energy gives

mgh +(1/2) m* + (1/2) Io* = (1/2) ;fm’o2 +(1/2) 1(902

If the ball rolls without slipping, @ = v/R and &, = v /R. We also know 7= (2/5) mR*.

Substitution of the last two equations into the first and rearrangement gives

v=

= 1,:3 — %gﬁf = \/(3.50 111--"'5)2 —%(9.80 m/s> )(0.?60 m) =



