Peter:     Prof. Sprott has asked me to round up some physicists who are skilled in various sports. Perhaps we should get him out here to see what he has in mind. And now that barometer of baseball, that isobaric ice skater, that ballistic biker, that gravitational golfer, that relativistic runner, Professor Clint Sprott… (Gestures toward stage left door on stage.  Waits... Nothing.  Points when Clint comes in through stage l upper door.
{Entro theme}
Sprott enters through the rear door and bounds down the steps wearing a football helmet, knee pads, and a catcher’s chest protector, carrying an armload and backpack of sports gear.  Clint is helped out of gear
Sprott:   Welcome to the Wonders of Physics! Now like many of you, I’ve been watching the Winter Olympics, and it occurred to me that there’s a lot of physics in sports. And so I thought with my superior knowledge of physics, I should be able to compete in the Olympics and win a bunch of gold metals.  

Peter: Oh, then that sign should be “Physics of Sports” not “Physics of Sprotts.” And you know you’re not very athletic. You’ll remember that time you decided to take up motorcycle racing… 
{video of motorcycle mishaps}
Sprott: You’re right; I have had some problems in the past. That’s why I asked you to find some physicists who are good at various sports to come and explain the physics that’s involved in them so that I can decide what sport would be best for me. Who were you able to find?  
Martial arts 

Peter:     Well, I’ve hunted down some great athletes… First let me introduce George the Judo Junkee!  George, come on out! 
{Olympic theme music}

George:  (comes out somewhat tentatively): I’m not going to do any Judo. 

Peter:     What!?  Why not? 
George: (Looking at the crowd somewhat sheepishly) I couldn't get anyone to volunteer to let me throw them around. 

Peter:     (Nods significantly), I guess I can understand that, what are you going to do, then? 

George: (Looks at the audience), I could do some karate demonstrations like breaking boards. Would anyone like to see me break some boards? 
Peter:    (Waiting for the audience response to die down a bit) Ok! Do we have some boards available? 

(Two boards are brought out). 

George: There is a lot of physics involved in karate in general, and in board-breaking in particular. (Pulls out a cheap plastic ruler) This is what happens when you break a board. You apply a force to an object, the amount of force spread out over an area is pressure, this pressure causes the object to bend (bends the ruler). Most of the time when we stop applying the pressure the object comes back to where it started from (shows this). If we apply too much pressure the object can no longer recover and a crack begins on the opposite side and runs through the material at the speed of sound, (snapping the ruler), this is the sound you hear when it breaks. 

The same principle works for a board. If my hand is open when I strike the board (slaps the board), even though I hit it hard it doesn't break because the force is spread over a large area. If I make a tight fist and strike with a much smaller area the pressure increases and I can break the board, (breaks the board). 

I can also show that pressure is very significant in another way. Here is a newspaper and here is a wooden slat (laying the slat so it extends over the edge of the bench top). If I take this sheet of the newspaper (takes the sheet and folds it up), and I lay it on top of this slat you see that I can tap that newspaper over the edge easily (does this). On the other hand (opening the newspaper sheet and laying it over the slat), if I smooth this out, the pressure of the air pushing on the newspaper will prevent me from being able to lift it. If I hit this slat, what do you think will happen (addressing the audience)? Let's find out, (strikes slat breaking it off at the table edge). 

It is important to realize that I have been studying both physics and martial arts for more than thirty years, so these are things you should not try to do without an expert on hand. 

One final demonstration is what happens when you introduce rotation into your strike. You will see at least one demonstration of something called angular momentum, the tendency for something that is turning to want to keep turning. If I turn while striking, it will increase the striking force, and thus the pressure, making it easier to break the board, (shows this). 

   

Clint:     Yowtch!   I don’t think this sport is for me…   

George: It is not for everyone, and it is easy to hurt yourself if you do not know what you are doing. 

Clint:     Well, thank you George. 

George: You are welcome, (waves as he flees the audience)... 

Ice Skater 

Clint:  Well, peter.  That Judo stuff looks a little painful for me to try.  I think I’m probably more qualified to be the board than the breaker.  Do you have anything more to my liking? 

Peter:  Well, you have lived in Wisconsin for 46 years, right?  How about Ice skating!  You should know how to do that by now, and your physics should give you an advantage!  I brought you our very own speed skater, to show you some of the moves. 

Marty (backstage):  I’m not coming. 

Peter:  What!?  Why not? 

Marty:  If you’re going to introduce me as your guest athlete, I want a proper introduction.  GET ME AN ANNOUNCER!!!! 

Peter:  OK, well…  (climbs into announcer stand, puts on a top hat, big microphone, flips down 'Proper announcer' sign, etc.) And now… Give it up… for SPEEDY MCSPEEDSTER! 

Marty skates onto stage. 

Freezing by evaporation 

Clint starts playing with Newton's Cradle, Marty explains equal mass, then asymmetric cases. 

Ella rushes in, tries to check Marty, ends up sprawled on floor. 

Rotating platform. 

Marty makes comment about speedskaters being faster than hockey players.  

Ella attacks. 

Peter blows a whistle.   

Peter:  That’s it!  It’s the penalty box for you!  Get out of here!  

Marty says he's fast, but would like to be even faster.  Clint suggests a rocket, Marty rockets offstage.  Crash sound 

Peter:  Now that we've gotten rid of those two hooligans, I can get down to the buisiness of announcing.  How much do you all know about sound?  A little bit?  A lot bit? (let's crowd make some noise)  You all seem to be pretty good at making noise!  Did you know that I can show you some noise?  (Demonstrates and explains oscilloscope and microphone)   

Ella comes running across room, trying to start the wave.  Clint looks confused.  Ella comes by again. 

Peter:  Oh!  She's trying to show you a wave, just like a sound wave!  (Demonstrates a wave using the wave board)  But sound waves are actually compressions in the air.  And I, being an announcer extrordanaire, have just the right device for collecting sound waves.  (Demonstrates and explains directional mic).  It's great for hearing what's happening all the way across the skating rink. (show photo of fans huddled in coats and hats). 

Baseball 

Clint:  Hmmm… maybe we should try something warmer.  How about a summer sport--like baseball!   I like hot dogs!  That should be a start, right? 

(Take me out to the ball game starts playing) 

Peter:  Well, I didn’t arrange any baseball visitors, but you never know.  Let me try something… It’s possible… “If you announce them, they will come”, right? 

AND NOW, IT IS MY GREAT PLEASURE TO INTRODUCE <smack> THE… 

(Miller runs in, interrupting peter, catching a fly ball) 

Peter:  Whoa!  You’re early! 

Miller:  Well, there was a pop fly!  I can’t spend my game waiting for the announcer to tell me where the ball is!  Well, I think I’ve done my part in this game for a while, so now I have time to teach you about baseball.  See, the most important thing to remember is to keep your eye on the ball. Now let’s all practice our swings… 

Peter:  No, no, no...  we  don’t want to practice baseball… these people want to hear about the physics of baseball!   

Miller:  Like I said... Let's all practice our swings. (hits baseball bat with mallet at center of percussion) 

Clint:  That's not so bard!  (hits baseball bat with mallet off center of percussion)  Wait!  What just happened there.  You were able to make the bat swing nicely, but I wasn't. 

Miller:  Well, it's called the center of percussion.  There's a point on every object where striking it causes the object to respond as though you applied a force across the whole object.  It's not necessarily the same as the center of mass (hits the center of mass, bat had chaotic vibration). 

Exit:  Pop fly sound again, Miller runs off stage to catch the next one, maybe a crash sound off stage.

Clint: I did once play baseball, but I got hit in the face with a ball and had to wear a patch over my left eye for about a week. I looked like a pirate.  (flash a slide of a pirate on the screen - see attached)... How about a sport with a ball that isn't so likely to hurt me. I used to be pretty good at ping-pong (hold up a ping-pong paddle).

Peter: Maybe you could show us how good you are using our pneumatic ping-pong ball launcher... (Peter launches a ping-pong ball that blows a hole in the suitably modified paddle).

Golf

Clint:  Can’t we find an easier sport?  Maybe something like golf!  That would be easy, and it should be perfectly safe. (Soft thunder in background, lights go off) 

Paul comes on 

Spotlight on Paul 

Spotlight off 

Tesla coil does its thing 

Paul goes off, someone leaves smoking shoes in his place 

Lights on 

Clint:  Hmmm…  No, I don’t think that’s going to work… 

Cycling 

Queen song, “Bicycle”  Crash offstage 

Don stumbles onstage, looking stunned. 

Why we wear helmets 

Bicycle stability. 

Odometer 

Plasma tube 

Bicycle generator 

Rides off on bike. 

Clint:  Well!  He was one speedy guy. 

Peter:  Yeah, I guess he had places to go and things to do. 

Clint:  I don't think I want to be moving that fast.  What about something slower.  Something I can do without any special equipment. Like running! 

Running 

Jim runs of,  in running gear.

Jim introduces himself as Dr. Sport.

Peter:  Dr. Sprott, I'd like to introduce to Dr. Sport.  Dr Sport, Dr Sprott.  Dr. Sprott, Dr Sport!

Jim explains he's been hunckered down in his lab for the last 20 years, researching the physics of running.

Clint explains running is now a summer sport, he'll have to wait for 2 years.

Back and forth about force and force plates.

20m dash comes up, Clint refuses, ambulance sounds, Sport runs off. 

Conclusion  

Clint: It is true that I do the Crazy Legs Classic run every year, but there are usually about 10,000 people with better times, and so maybe I should just stick with physics. But it is good for your body and mind to be involved in sports, and you should all pick a few sports that you enjoy and work hard to become good at them. However, I hope we have convinced you that there is a lot of physics in sports, and that understanding the physics principles will make you a better athlete. In fact, maybe physics should be an Olympic event... 

And now I would like to end the show the way we always do, by making for you a cloud… 

