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from math import *

import numpy as np

import matplotlib.pyplot as plt
from scipy.integrate import odeint

## question 1
def F1(x,t):
return -x**2/(1+x)

plt.figure(1)

T = np.arange(0,7,0.01) # création de T
X = odeint(F1,1,T)

plt.plot(T,X,"'-")

plt.grid('on')

plt.show()

## question 2
6.67e-11 # en USI
6370e3 # en m
6e24 # en kg

def F2(z,t):
(r, v) =z
return (v,-G*M T/r**2)

plt.figure(2)

T = np.arange(0,800,0.1) # création de T
Z = odeint(F2, (R T+200e3,4000),T)
plt.plot(T,Z[:,0],'-")

plt.grid('on")

plt.show()

## question 3
def F3(z,t):
(r,0,v_r,w) =z # 0 = théta
return (v_r,w, -G*M_T/r*¥2+r¥w**2, -2%y r*w/r)

plt.figure(3)

T = np.arange(0,10000,1) # création de T
Z = odeint(F3, (R _T+200e3,0,0,1.37e-3),T)
plt.polar(Z[:,1],Z2[:,0],"'-")
plt.grid('on")

plt.show()

## question 4
m = 500 # en kg

def F_frot(r,v):
alpha = 4e-3
if r > R T+250e3:
return 0
return -alpha*v

def F4(z,t):
(r,0,dr,w) = z # 0 = théta
return (dr,w, -G*M_T/r**2+r*w**2, -2*dr*w/r+F_frot(r,r*w)/m/r)

plt.figure(4)

T = np.arange(0,40000,1) # création de T
Z = odeint(F4, (R_T+200e-3,0,0,1.37e-3),T)
plt.polar(z[:,1],Z[:,0],"'-")
plt.grid('on')

plt.show()



