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>  >  #  Maple  so lut ion  to  the  Parachut is t  Problem.
#  R e c a l l  t h a t  t h e  m o d e l  c h a n g e s ,  s i n c e  t h e  c o e f f i c i e n t  o f  
f r i c t i o n  c h a n g e s  
# when the parachute is  open.
#Free  fa l l  mode l  fo r  be fore  the  parachute  i s  open .
m:=(125+35) /32;   g:=32;   gamma_1:=1/2;  
DE01:=d i f f (v ( t ) , t )=g - (gamma_1 /m)*v ( t ) ;

# F r e e  f a l l  m o d e l  f o r  a f t e r  t h e  p a r a c h u t e  i s  o p e n :
gamma_2:=10;
DE02:=d i f f (v ( t ) , t )=g - (gamma_2 /m)*v ( t ) ;

# S o l v e  t h e  f i r s t  D E -  T h e  p a r a c h u t i s t  " f e l l "  f r o m  t h e  p l a n e ,  s o  
i n i t i a l  v e l o c i t y  i s  0 .
V1 := rhs (dso lve ( {DE01 ,v (0 )=0 } ,v ( t ) ) ) ;

# F o r  t h e  s e c o n d  p a r t  o f  t h e  s o l u t i o n ,  t h e  v e l o c i t i e s  a t  t = 1 5  
should match:
v15:=subs(t=15,V1);
V2:=dsolve( {DE02 ,v (15)=v15} ,v ( t ) ) ;

V2a :=s impl i fy ( rhs (V2 ) ) ;

#  W e ' l l  w r i t e  t h e  v e l o c i t y  f u n c t i o n  a s  a  p i e c e w i s e  d e f i n e d  
f u n c t i o n  f o r  p l o t t i n g
Vt:=piecewise( t<=15,V1, t>15,V2a) ;
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p l o t ( V t , t = 0 . . 2 0 ) ;

#  W e  c a n  n o w  g e t  h e r  p o s i t i o n  a t  t i m e  t .   I n i t i a l l y ,  s h e  w a s  a t  
1 5 , 0 0 0  f e e t .   I s  t h i s  c o r r e c t ?
S 1 : = i n t ( V t , t ) ;

p l o t ( S 1 , t = 0 . . 2 0 ) ;
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#  T h i s  i s  n o t  c o r r e c t -  W e  s h o u l d  s t a r t  a t  1 5 , 0 0 0  a n d  d e c r e a s e  i n  
he ight .   Th is  model  has  us  increas ing  our  he ight .  Going  back  to  
t h e  m o d e l ,  t h i s  i s  t h e  c o r r e c t  w a y  t o  c o m p u t e  i t :
S 1 : = i n t ( V 1 , t ) + C ;

s impl i fy (so lve(subs( t=0 ,S1)= -15000 ,C) ) ;

S 1 : = i n t ( V 1 , t ) - 1 8 2 0 0 ;

S2:= in t (V2a , t )+C2;

solve(  subs( t=15,S1)=subs( t=15,S2) ,C2) ;
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C2:=simpl i fy (%);

S2:= in t (V2a , t )+C2;

St :=piecewise( t<=15,S1, t>15,S2) ;

p l o t ( S t , t = 0 . . 1 2 0 ) ;

so lve (16* t+C2=0 , t ) ;

e v a l f ( % ) ;
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