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FIGURE 6-20 Example 6-10
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FIGURE 6-21 Transformation of

energy during a pole vaull.

FIGURE 6-22 By bending their bodies. pole vaulters can keep
their center of mass so low that it may even pass below the bar.
Bv changing their kinetic energy (of running) into gravitational
potential energy (= mgy) in this way, vaullers can cross over a
higher bar than if the change in potential energy were accom-
plished without carefully bending the body.

CONCEPTUAL EXAMPLE 6-10 | Speeds on two water slides. Two
water slides at a pool are shaped differently, but have the same length and
start at the same height & (Fig. 6-20). Two riders, Paul and Kathleen, start
from rest at the same time on different slides. (a) Which rider, Paul or Kath-
leen, is traveling faster at the bottom? (b) Which rider makes it to the bottom
first? Ignore friction.

RESPONSE («) Each rider’s initial potential energy mgh gets transformed to
kinetic energy. so the speed » at the bottom is obtained from Imv® = mgh.
The mass cancels and so the speed will be the same, regardless of the mass of
the rider. Since they descend the same vertical height, they will finish with the
same speed.

(b) Note that Kathleen is consistently at a lower elevation than Paul at any
instant, until the end. This means she has converted her potential energy to kinetic
energy earlier. Consequently, she is traveling faster than Paul for the whole trip,
except toward the end where Paul finally gets up to the same speed. Since she
was going [aster for the whole trip, and the distance is the same, Kathleen gets
to the bottom first.

EXERCISE E Two balls are released from the same height above the floor. Ball A falls
freely through the air. whereas ball B shdes on a curved frictionless track to the floor.

How do the speeds of the balls compare when they reach the floor?

You may wonder sometimes whether to approach a problem using work
and energy. or instead to use Newton’s laws. As a rough guideline, if the force(s)
involved are constant. either approach may succeed. If the forces are not
constant, and/or the path is not simple, energy may be the surest approach.

There are many interesting examples ol the conservation of energy in
sports, such as the pole vault illustrated in Fig. 6-21. We often have to make
approximations, but the sequence of events in broad outline for the pole vault is as
follows. The initial kinetic energy of the running athlete is transformed into elastic
potential energy of the bending pole and, as the athlete leaves the ground,
into gravitational potential energy. When the vaulter reaches the top and the
pole has straightened out again, the energy has all been transformed into
gravitational potential energy (if we ignore the vaulter’s low horizontal speed
over the bar). The pole does not supply any energy, but it acts as a device to
store energy and thus aid in the transformation of kinetic energy into gravita-
tional potential energy, which is the net result. The energy required to pass
over the bar depends on how high the center of mass (cm) of the vaulter
must be raised. By bending their bodies, pole vaulters keep their M so low
that it can actually pass slightly beneath the bar (Fig. 6-22). thus enabling
them to cross over a higher bar than would otherwise be possible. (Center of

mass is covered in Chapter 7.)
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