Chapter 11

11.1 An automobile traveling at 80.0 km/h has tires of 75.0 cm diameter. (a) What is the angular
speed of the tires aobut their axles? (b) if the car is brought to a stop uniformly in 30.0 complete
turns of the tires (without skidding), what is the magniude of the angular accleration for the wheels?
(c) How far does the car move during the braking?
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11.7 A solid cylinder of radius 10cm and mass 12kg starts from rest and rolls without slipping a
distance of 6m down a house roof that is inclined at 30 degrees (a) What is the angular speed of
the cylinder about its center as it leaves the house roof? (b) The roof’s edge is 5.0m. How far
horizontally from the roof’s edge does the cylinder hit the level ground.

This problem is very similar to the previous problem. We begin with energy conservation. Take
the ground as zero height.
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This problem differs from the previous problem in that the cylinder is not launched horizontally. It
has an initial velocity in the y direction as well as in the x direction...
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Again we find the time
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Again we find the horizontal distance
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This problem is considerably more complicated because the projectile is not launched horizontally.

11.9 A solid ball starts from rest at the upper end of the track shown in Fig 12-31 and rolls without
slipping until it rolls off the right hand end. If H=6.0m and h = 2.0 m and the track is horizontal at
the right-hand end, how far horizontally from point A does the ball land on the floor.

If we know the linear velocity the ball has when it leaves the track, we can compute where it will land
(as a projectile problem). First we need to find that velocity. We use energy conservation.
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Now we have a projectile problem where the initial velocity is 7.48 m/s in the horizontal direction
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First find the time to fall.
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Now find the horizontal distance traveled in this time.
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11.18 In unit-vecotr notation, what is the torque about the origin on a particle located at coordinates
(0,-4.0, 3.0) if tha ttorque i due to (a) a force F with components F;, =2.0 N, K, =F,_=0 (b) (a)
a force FZ with components F, =0, F, =2.0N, F,, =4.0N
For these problems, we need to calculate 7. We recall that 7 can be calculated using “endpoint

minus starting point” Here the starting point is the origin, and the endpoint is the location of the
particle.
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11.26 A 2.0 kg particle-like object moves in a plane with a velocity components v = 30m /s and
v, =60m /s as it passes through the point with (x,y) coordinates of (3.0, -4.0) m. Jus then, in unit-
vector notatin, what is the angular momentum and (b) the point (-2.0, -2.0) m?

We can draw what is happening in each case. The r is defined as coming from the axis and ending
where the force is applied. In the first case
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In the second case, the axis is at (-2,2), so we need to recalculate r.



L

ot

=h
E=]
"':'h
o

o _."'
-II..
-II..
! p=my

N /
.'lll.
-'lll.
r .-'II
.4-
F=03.0-(=2.0)i +(-4.0-(2.0))j=50mi-2.0m j
f)zm\7=60kgm/sf+l20kgm/s}
ik
L=Fxp=det| 5 -2 0]|=(5-120—(=2)-60)k=720kgm?>/ sk
60 120 0

11.31 A 3.0 kg particle with velocity ¥ = (5.0m /s)i —(6.0m/s)] is at x=3.0m , y=8.0m It is
pulled by a 7.0 N force in the -x direction. About the origin, what are (a) the particles angular
momentum (b)( the torque acting on the particle and (c) the rate at whiche the angular momentum is
changing?

This problem is rather similar to problem 18. We begin by writing the 7 vector
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Now we compute angular momentum and torque.
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The rate of change of the angular momentum IS the torque: 7= =

11.46 The rotational inertial of a collapsing spinning star changes to 1/3 its initial value. What is
the ratio of the new rotational kinetic energy to the initial kinetic energy?
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