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Fair Physics: The Big Slide

The local fair just ended. Of course there is a bunch of physics at these
things. Let me share just one for now. More will likely come later. Here is
the big potato sack slide. Here is a quick video of some kids sliding at the
end level part of the slide. From this motion, [...]
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The local fair just ended. Of course there is a bunch of physics at these things. Let
me share just one for now. More will likely come later. Here is the big potato sack
slide.

Here is a quick video of some kids sliding at the end level part of the slide.

Friction on a fair slide

From this motion, could I get an estimate for the coefficient of kinetic friction? Just
as a note, the slide guy would take some pledge and spray it at certain spots on the
slide every so often. This sure seemed to make the kids go faster. Faster equals more
fun.

Assuming the end of the track is level, then the slider should have the following
forces:

wiUntitled 1

Technically, both the force from the slide and the frictional force are forces the slide
exert on the slider. Typically, the vertical one is called the normal force (and I will
label it has Fy). The usual model for kinetic friction says that the magnitude of the
frictional force is:

wilatexitl?
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As the slider slides, the acceleration in the vertical direction is zero. This means that
the net force in the vertical direction must also be zero. Using mg as the
gravitational force (where g is the local gravitational field), I get:

“latexitl8

And in the x-direction (horizontal), I just have the frictional force. This should be
related to the x-acceleration like this:

wlatexitl9

Maybe I skipped too many steps there - but you have probably seen something like
this before. The point is that if I can get the acceleration of the slider, I can get the
coefficient of friction. Notice that the units work (i has no units) and the
acceleration should be independent of mass - which appears to be true.

But how do you get the acceleration? Video analysis with Tracker (free java-based
app for Mac OS X, Windows, and Linux). Here is the data from my analysis. Oh - I
guessed at the height of the fence that I used to scale the video.

“*sData Tool

Notice that I fit a quadratic equation to the data. If something has a constant
acceleration, then the following should be true:

wilatexitl10

Quick note: this assumes that at time t = O, the position is x and the velocity is v.
Looking at the fitting function, I have coefficient of 1.47 m/s?. If this matches up to
the above kinematic equation, then:
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Silatexitlll

And with that acceleration, the coefficient of friction (technically kinetic friction
since it is sliding) would be:

L-"":La texitl12

This seems a little bit higher than what [ would expect. Oh well.

Homework questions:

Yes, I am assigning homework.

1. Suppose the slide is 5 meters tall at the top and goes in a straight line (unlike
this one). How fast would a rider be going at the bottom if the slide is inclined
25 degrees? (Hint: be careful with the normal force. You have been warned)

2. For the same slide above, how long of a flat level part would you need so that
most sliders would stop before falling off the end?

3. What is the smallest angle for the slide that you could expect this coefficient to
work? (yes, you have to make an estimate or an assumption)

4. If you charge 75 cents per slide, how much would it take you to pay for the
slide? (note: at this fair, you paid for a bracelet that gave you unlimited 'rides’)

Rhett Allain is an associate professor of physics at Southeastern Louisiana University. He enjoys
teaching and talking about physics. Sometimes he takes things apart and can't put them back
together.
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Billionaire Finally Launches on First Private Space-Walk Mission

Hampered last month by bad weather, launch tower problems, and issues with its ride from SpaceX,

the Polaris Dawn mission is at last on its way.

JONATHAN O°CALLAGHAN
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The Cost of Lightning

Exactly how climate change will impact lightning isn’t clear, but governments, public bodies, and the
military are prepping for stormier weather.

CHRIS BARANIUK

What Cancln’s Tourists Don’t See Is a Sprawling Concrete Jungle

The rapid expansion of Cancun since the 1970s has created a vastly unequal city, with
overpopulated neighborhoods deprived of public space propping up the city's lavish tourist districts.
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The Biggest Controversy in Cosmology Just Got Bigger

A long-awaited study of the cosmic expansion rate suggests that when it comes to the Hubble
tension, cosmologists are still missing something.
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