Angular momentum, like linear momentum, is a vector quantity, For a
symmetrical object rotating about a symmetry axis (such as a wheel, cylinder,
hoop, or sphere), we can wrile the vector angular momentum as

L=la (8-20)

The angular velocity vector @ (and therefore also L) points along the axis of
rotation in the direction given by the right-hand rule (Fig. 8-31b).
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The vector nature of angular momentum can be used to explain a number
of interesting (and sometimes surprising) phenomena. For example, consider a
person standing at rest on a circular platform capable of rotating without frie-
tion about an axis through its center (that is, a simplified merry-go-round). If
the person now starts to walk along the edge of the platform, Fig. 8-32a, the
platform starts rotating in the opposite direction. Why? One way to look at it is
that the person’s foot exerts a force on the platform. Another way to look at
it (and this is the most useful analysis here) is that this is an example of the
conservation of angular momentum. If the person starts walking counter-
clockwise, the person’s angular momentum will point upward along the axis
of rotation (remember how we defined the direction of @ using the right-
hand rule). The magnitude of the person’s angular momentum will be
L = Iw = (mr’)(v/r), where v is the person’s speed (relative to Earth, not to
the platform), r is his distance from the rotation axis, m is his mass, and mr’ is
his moment of inertia if we consider him a particle (mass concentrated at one
point). The platform rotates in the opposite direction, so its angular momentum
points downward. If the initial total angular momentum of the system (person
and platform) was zero (person and platform at rest), it will remain zero after
the person starts walking, That is, the upward angular momentum of the person
just balances the oppositely directed downward angular momentum of the
platform (Fig. 8-32b). so the total vector angular momentum remains zero., Even
though the person exerts a force (and torque) on the platform, the platform
exerts an equal and opposite torque on the person. So the net torque on the
svstem of person plus platform is zero (ignoring friction), and the total angular
momentum remains constant,

FIGURE 8-33 Example 8-17.

CONCEPTUAL EXAMPLE 8-17 | Spinning bicycle wheel. Your physics
teacher is holding a spinning bicycle wheel while he stands on a stationary
frictionless turntable (Fig. 8-33). What will happen if the teacher suddenly
flips the bicycle wheel over so that it is spinning in the opposite direction?

RESPONSE We consider the system of turntable, teacher, and bicycle wheel.
The total angular momentum initially is L vertically upward. That is also what
the system’s angular momentum must be afterward, since L is conserved
when there is no net torque. Thus, if the wheel’s angular momentum after
being flipped over is —L downward, then the angular momentum of teacher
plus turntable will have to be +2L upward. We can safely predict that the
teacher will begin spinning around in the same direction the wheel was
spinning originally.
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