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Homework number: 5

Homework Title: Ex. 5.12

Problem description:

The vertical distance y that a parachutist falls before opening the parachute is given by the equation

y = log (cosh (t * sqrt(g*k))) / k

where t is the elapsed time in seconds, g = 9,8065 m/s² is the acceleration due to gravity, and k = 0,00341 m-1 is a constant related to air resistance. Use a zero finder to determine the elapsed time required to fall a distance of 1 km.

Problem solution:

Using Newton’s Method (xk+1 = xk – f(xk) / f ’(xk)) with an estimated t0
Results:

f(t) = log (cosh (t * sqrt(g*k))) / k – y = 0

As y is given in km it should be transferred to y = 1000 m.

f’ = tanh (sqrt(g*k)) * sqrt(g*k) / k

hk = - f(xk) / f ‘(xk)

Let t0 = 30 seconds:

	k
	xk
	f(xk)
	f ‘(xk)
	hk

	1
	30,0000
	413,714
	53,8975
	-7,67594

	2
	22,3241
	0,0618327
	53,8699
	-0,00114782

	3
	22,3229
	7,12237*10^-9
	53,8698
	-1,32214*10^-10

	4
	22,3229
	0
	53,8698
	0


So it will take the parachute about 22,3229 seconds to fall 1 km.

t = 22,3229 s

y = log (cosh (t * sqrt(g*k))) / k
| use values for t, g and k

y = 1000 m = 1 km
