12.2(B) Rolling Motion and the Moment of Inertia
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UNIT 12 REVIEW

Key Concepts

® Angular position and its changes are measured in radians. One complete
revolution is 27 rad.

e Angular velocity is given by the following equation.
A
7 A

* Angular acceleration is given by the following equation.

Ao
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e For a rotating, rigid object, the angular displacement, velocity, and
acceleration can be related to the linear displacement, velocity, and
acceleration for any point on the object.

d=10 v=10 a=ra

UNIT 12 REVIEW

Key Concepts

0 =2rwm In a wheel that rolls without
slipping, the point in contact
with the ground is
instantaneously at rest. The
center of the wheel moves
forward with the speed V=r,
and thestopofthewheel
moves forward with twice
that speed, V= 2rw:
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Key Concepts

Linear Equation Angular Equation
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UNIT 12 REVIEW

Key Concepts

® The moment of inertia of an object depends on the way the object’s mass
is distributed about the rotational axis. For a point object:
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UNIT 12 IN CLASS PROBLEMS

You learned that an object's motion

can be described using big picture
concepts of kinetic energy and
momentum.
V 12. In one minute, write down at

least 3 things that you

remember about kinetic
Retrieval Practice energy and at least 3 things
[Practice Testing] you remember about

momentum.
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Relationship?
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Rotational Kinetic Enerqy

The rotational kinetic energy of an object
is one-half the product of its moment of
inertia and the square of its angular
speed.

K = %Ia)2

Anqular Momentum

Angular momentum (L)
is equal to the product
of the object’s moment
of inertia and the
object’s angular velocity.

UNIT 12 IN CLASS PROBLEMS

13. A typical small rescue helicopter has four blades, each is
4.00 m long and has a mass of 50.0 kg. The blades can
be approximated as thin rods that rotate about one end
of an axis perpendicular to their length. The helicopter
has a total loaded mass of 1000 kg. Calculate the
rotational kinetic energy in the blades when they rotate at
300 rpm.

14. Find the angular momentum of a 0.13 kg Frisbee
(considered to be a uniform disk of radius 7.5 cm)
spinning with an angular speed of 1.15 rad/s.
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UNIT 12 IN CLASS PROBLEMS

13. A typical small rescue helicopter has four blades, each is
4.00 m long and has a mass of 50.0 kg. The blades can
be approximated as thin rods that rotate about one end
of an axis perpendicular to their length. The helicopter
has a total loaded mass of 1000 kg. Calculate the
rotational kinetic energy in the blades when they rotate
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UNIT 12 IN CLASS PROBLEMS

14. Find the angular momentum of a 0.13 kg Frisbee
(considered to be a uniform disk of radius 7.5 cm)
spinning with an angular speed of 1.15 rad/s. 5 D’)rg’vz\
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UNIT 12 IN CLASS PROBLEMS

13. A typical small rescue helicopter has four blades, each is

4.00 m long and has a mass of 50.0 kg. The blades can
be approximated as thin rods that rotate about one end
of an axis perpendicular to their length. The helicopter
has a total loaded mass of 1000.0 kg. Calculate the
rotational kinetic energy in the blades when they rotate

at 300.0 rpm. o =31.4rad/s /+
I = 1070 kgm®> = {
K="%10 <
K = (1070 kg:m?) (31.4 rad/s)?
K=527x10°J

UNIT 12 IN CLASS PROBLEMS

14. Find the angular momentum of a 0.13 kg Frisbee

(considered to be a uniform disk of radius 7.5 cm)
spinning with an angular speed of 1.15 rad/s.

[=3.7x 10" kg.m?
o=1.15rad/s
L=Tw

L=(3.7x 10* kg-m?)(1.15 rad/s)
L=42x10"kgm%s
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