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Bungee Jumping
Introduction:

We use ch#14 in a lot of applications such that Bungee Jumping by applying annihilating and linear DE (homg or nonhomog).

Objective:
We want to find (k) of rope so that it will be comfortable for the man when it pushes him back.

Analysis:

The man was on bridge and he jumped (Bungee Jumping) – Don't try to do – after time (t), the rope has 100 m long. The rope pushed the man back and we want to find k so that it will be comfortable for him.

– The river was 178 m from bridge.  
Solution:
Problem 1)
mx"+ßx' =mg           x (0) = -100, x'(0)=0, mg=16, ß=1, g=32

x"+ ß/m x'=g
 s^2+ ß/m s=0→s (s+ ß/m) =0→s=0&s= -ß/m
Xc= C1 + C2 ℮^ (-ß/m) x

****************
g is a constant annhil is D.

s(s^2+ ß/m s) =0→s=0, s=0, s= -ß/m
Xc= C1+C2 x+ C3 ℮^ (-ß/m) x.

Xp= Ax→ x'=A→ x"=0.

So,

0 + ß/m A=g

ß/m A=g→A=gm/ß

Xp= gm/ß x

X= C1 + C2 ℮^ (-ß/m) t+ (gm/ß) t

-100= C1 + C2 ℮^ (-1/0.5) t+16t

When t=0→-100= C1 +C2
X'= - ß/m C + gm/ß

X'(t) =0, →0= -1/0.5 C2+16→C2= 16*0.5=8

C1= -108.

A) X (t) = -108 +8 ℮^ (-1/0.5) t +16t.

---------------------------------------------------------------------------------------------------
Problem 2)

-100= -180 +80 ℮^ (-1/0.5) t +16t.
80=80 ℮^ (-1/0.5) t +16t

1= ℮^ (-1/0.5) t+2 t

Solving for (t) by mathematical program:

 t= 1 s.

---------------------------------------------------------------------------------------------------
Problem 3)

 V= dx/dt =80 ℮^ (-1/0.5) t+16t

     V (t) = -80/5 ℮^ (-1/0.5) t+ 16

     V (t) = -16 ℮^ (-1/0.5) t+ 16

           = -16 ℮^ (-2) + 16

     V (t) = 13.8 m/s^2.

--------------------------------------------------------------------------------------------------
Problem 4) 
x"+ ßx'+ kx=mg 

x"+ ß/m x'+ k/m x=g
s^2+0.2s+2.8=0

   s= (-0.2±√0.04-11.2)/2
s= -0.1+1.65i, s= -0.1-1.65i

Xc= C1 ℮^-0.1cos1.65t + C2 ℮^-0.1sin1.65t.
s(s^2+0.25+2.8) =0
 s=0, s=-0.1+1.65i, s=-0.1-1.65i

Xc= C1 + ℮^-0.1(C2cos1.65t+C3sin1.65t
Xp=C1, X'p=0, X"p=0

0+0+2.8C1=32→C1=11.4

X (1) =0,

Xp=C1+℮^-0.1(C2cos1.65t+C3sin1.65t)

 0 = 11.4+0.9C2+0.026C3
  C2=-12.67-0.0026C3→1
X"p= -C2℮^-0.1(1.65) (sin1.65t) +C3℮^-0.1(1.65) (cos1.65t)
C2= 321-58.78C3→2
Solving 1 in 2 we get:

           C2=-12.87 & C3=5.68.

X (t) = 11.4- 12.87 ℮^-0.1cos1.65t+ 5.68 ℮^-0.1sin1.65t.

So,

X=11.4-11.64+.0148

X=-0.1 m.

--------------------------------------------------------------------------------------------------
Problem 5
X'(t) = 12.87℮^-0.1(1.65) (sin1.65t) + 5.68 ℮^-0.1(1.65) (cos1.65)
         0 = 19.2 sin (1.65t) + 8.5 cos (1.65t)

          tan (1.65t) = -044→t= 14.47 s.



 So,      

X (14.47) =11.4-10.65+2.12

      X= 2.87 m.

--------------------------------------------------------------------------------------------------
Problem 6)

K=8.5 is the safest because,

From hook's law is F=kx, where k is bigger → F is bigger that will push the man sharply. 

