PHY 2010 Objectives

Chapter 9

Terms

Be able to define or discuss the following terms and ideas, with their SI units if appropriate.
1. center of mass
2. total momentum of a multi-particle system

relative position (relative to the center of mass)
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relative velocity (relative to the center of mass)
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total kinetic energy
translational kinetic energy
relative kinetic energy

rotational kinetic energy
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momentum of inertia

Equations

Understand the meaning and know the SI units of all symbols in these equations; know how to perform each
mathematical operation, such as trig functions; know how to solve for any unknown quantity; understand
how changing one quantity affects another quantity (if all other quantities remain constant); be able to apply
one or more equations to solve a problem.

e Center of mass:

. miT1 + maoTs +mgrs + -« - -
Tem =
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e Velocity relative to the center of mass
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Uprel = VU —Ucm

e Total momentum of a system of particles:

ﬁtot :Mgcm:ﬁl +ﬁ2 +ﬁ3+

e Total kinetic energy of a system of particles (non-relativistic):
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Translational kinetic energy:
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Total relative kinetic energy (relative to the center of mass):

Total kinetic energy of a system of particles (non-relativistic):
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Conservation of Energy for the point-particle system:

AKirans = Fpet - AT, for a constant net force

Conservation of Energy for the real system:

AEsys = W + Q
AE/‘sys = ﬁlfl+ﬁ2f2++Q
e Rotational kinetic energy:
1
Krot = 51&)2

Moment of inertia:

point particle:
solid disk rotating about its center:

hollow ring rotating about its center:

sphere rotating about its center:

Skills
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1. Apply Conservation of Energy to a system whose center of mass motion is different than the motion

of the particles in the system.

2. Calculate relative velocity for each particle in a system of particles.

Lab Skills

1. Use video analysis to measure the center of mass motion of a system and the relative motion of a

particle in the system.



