HTH Math & Science Project by Alfred Solis

Eggstreme Sports Handout
This is a two part problem – Free Fall Portion & Bungee Portion

	Variables
M = mass of the egg

g = gravity

W= weight of the egg
H = height of platform
R = length of the rope
X = length of the spring with no displacement

B = length of the bungee is R + X

Bd = length that B will displace
Xd = length that X will displace

A = acceleration upwards caused by spring
Equations
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Free Fall Portion
The only important element here is the velocity of the body when the bungee begins to pull.  Realizing that this is the only important part is the difficulty of this segment (which is more difficult than it sounds).
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	Vi = 0 because the egg starts from rest
Free Fall means a = g
Free Fall last the length of the rope and spring
We leave it like this for now


Bungee Portion
The ultimate thing to calculate here is how far the rope and spring will stretch.  One thing to keep in mind is that the acceleration (A) at this point is upwards and NOT g.
	(F =MA
Mg - Fs=MA
Mg - KBd =MA
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	There are forces at work so start with Newton’s Second Law.
We assume that down is positive so the force of gravity (MG) is positive and the force of the bungee is negative.  But the bungee is spring so we get…

Now we have 2 unknowns: Bd and A.  There is a way to relate them however…

We can relate Bd and A with this

We try to calculate what happens when the bungee is fully extended.  At this point the velocity is zero, but the acceleration is upwards.  Vi is the velocity once the bungee begins to tighten.  We figured that out from the free fall portion.

Substituting for Vi2
Solve for A.  Now we plug into our Newton’s Law equation
Now Bd is the only unknown

In the end you are left with a simple quadratic.  Solve for Bd, but essentially Bd = Xd
Mg = W
Now that’s Eggstreme!


Reference: http://www.educationarcade.org/gtt/documents/Extreme/Extreme.pdf  by Sangita Shresthova
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