Fasten Your Seatbelt!!




Free Fall Extension (Could be used as a PoM)

Exploring on planet P, you find a structure similar to a windmill, that is revolving at a steady rate around a center hub.  The hub flashes on each time an arm points straight down and 5 more times before the next arm points down. You adopt this interval between flashes as the official measuring unit for time, calling this interval one f.

    
One of the arms is subdivided into equal segments.  You adopt this sub-interval as the official measuring unit for distance and call it one rung (r).  You also adopt hexal as the official number base for counting, i.e. 1,2,3,4,5,10,11,12,….  The center of the hub is, therefore, at a height of 10 r off the planet’s surface.  


There is no “six” digit in hexal, like there is no “ten” digit in decimal. “Six” is one full package with none left over – 10.  On Earth we just happen to have five digits on each of two hands.

    Curious about the gravitational constant on Planet P, you erect a 10 r high platform (precisely the height of the center hub).  You drop a marble from that height the instant the light flashes on. You observe that the marble hits the ground precisely at the next flash.  You do the following calculations:

An object falls a distance of 10 r in 1 f.   (Change in height is -10 r)

Therefore its average velocity is:  v  =  -10  r/f .   

Since the acceleration is constant, v  =  (vstart + vend) / 2    [-10 = (0 + vend) / 2].

The velocity at which the marble hits the ground, vend, is therefore  -20  r/f.

The change in velocity during one f was 20 r/f.  The gravitational constant is: 

    g =  20 r/f 2.  This 20 r/f change in downward velocity will occur every second.


(OVER)

Guidelines for your group discussion.

1. Everyone participates and takes notes.

2. There is no hurry.

3.   Start by exploring hexal arithmetic  ( 4 + 5 = 13,  4*5 = 32, 13/3 = 3, ½ = 0.3)

Next, work on these scenarios:

     Using a slingshot (aimed vertically and pulled back to touch the ground) you launch your 

marble.  It rises and falls back to the ground in 24 f (remember, hexal not decimal).

       a.  Construct a table with a column for each variable:  

 t (time) from 0 through 24 (hexal)

 v(t)  –  the instantaneous velocity at time t.

 v (t) –  the average velocity starting from t = 0.   v (t) = [v(0) + v(t)] / 2

 d(t) –  the total distance traveled since t = 0 .  d(t) continues to increase during the fall.

 h(t) –  the height above the ground at time t.  

 (Acceleration is a constant, -20 r/f 2.  It does not need a column.) 

        b.  Draw graphs for each dependent variable as a function of time.  

        c.  Find the initial velocity of the marble  (Hint: It took 12 f to rise losing 20 r/f 2.)

        d.  Find the maximum height attained by the marble (Hint:  d = v  *  t.)

         e.  Create a few problems of your own concerning how long it will take a marble 

  dropped from a certain height to hit the ground and find the terminal speed at      

which it hits the ground.  

When you feel comfortable with the process, try these even more challenging problems. 

1.  Find the initial velocity needed to get the marble to rise to a max. height of 100 r.

2.  From the tower platform (r=10), you launch another marble (pulling back a little 

     harder on the slingshot).  It takes 50 f to rise and fall to the ground.  Find:

 

a.  the initial velocity 

b.  the maximum height it reached


3.  Try converting from hexal to octal (without going through decimal).  



e.g. 35(6) = 27(8)    (To repackage octal, transfer two “units” to each “package” 

until you have too few units to make a complete package.

Enjoy.  Good Luck.  

